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1.1 Whatis LinSig? | 1

1.l ntroducti on

Welcome to the LinSig Version 3 User Guide. This User Guide aims to provide you with
detailed information on learning and using the software. The User Guide is structured as
follows:

1. Introduction. Provides an overview of the software, improvements in the latest version
and information on training and software support.

2. LinSig Basics. Provides preliminary information on a range of LinSig issues including
important definitions, a suggested sequence of working and a summary of the user
interface. It is suggested that as a minimum new users read this section before using
LinSig. For those users upgrading from earlier versions of LinSig, this section is
recommended as a concise introduction to the features that are new to LinSig Version
3.

3. Essential Background. Provides more in depth background on some of the most
important LinSig modelling concepts.

4. LinSig Views Reference. Provides detailed information on each LinSig View and how
to use it. This section should be used both to gain detailed knowledge of LinSig and
for quick reference to specific facts and details.

5. Detailed Controller Background. Provides further detail and background on some
characteristics of traffic signal controllers relevant to LinSig.

6. Reporting and Printing. Describes how to produce reports and printed output from
LinSig.

7. Examples. A number of examples showing how to code different junction and Arm
types into LinSig.

Appendices

A. Installation and Setup. Provides detailed information on how to install, activate and
setup LinSig, including how to setup Network Licence Servers. You do not need to
read this section if LinSig has been set up for you.

The LinSig software is designed to have functionality to allow you to work with UK Controllers
or SCATSE controllers, or both. There are some aspects of the software that are the same
whether you are working with UK Controllers or SCATSE Controllers, however some
functionality and nomenclature only apply to either UK or SCATSE Controllers.

This is the UK-specific version of the User Guide. It assumes that models are built using UK
Controller Types only and will not include any detailed information that is specific only to
SCATSE Controllers. Detailed information specific to SCATSE Controllers can be found in
the SCATSE -specific version of the User Guide.

1.1. What is LinSig?

LinSig is a computer software package for the assessment and design of traffic signal
junctions either individually or as a network comprised of a number of junctions. It is used by
traffic engineers to construct a model of the junction or network which can then be used to
assess different designs and methods of operation. Apart from stand-alone junctions, it can
be used for multiple traffic signal junctions, complex compound junctions such as signalled
roundabouts, and road networks which may include traffic signal pedestrian crossings and
priority junctions as well as traffic signal junctions.
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2 | Introduction

LinSig has been available in a number of versions since 1985, and is the original software
package for UK detailed traffic signal design. The software is used by the majority of UK
highway authorities and consultants at several hundred locations, making it the most widely
used traffic signal design and analysis software in the UK. Throughout its life it has been
regularly and extensively upgraded, including several complete rewrites, as computer
technology and user requirements have changed and evolved.

The idea behind LinSig is straightforward in that it models operation at traffic signal junctions
in a similar way to how real traffic signal controllers at junctions actually work. This means that
LinSig takes account of the features and constraints of the controlling equipment, thereby
ensuring that all modelling accurately reflects how existing junctions work, and how any design
proposals would operate if implemented.

LinSig is particularly appropriate for option testing and has been designed to make it easy to
test large numbers of options quickly allowing unfeasible designs or scheme options to be
quickly rejected or improved.

1.2What 6s New in Version 3 of
LinSig for Windows Version 3 was originally released in 2009 and has been updated regularly
since. LinSig3 introduces a number of major new features. These include:

Multiple Traffic Signal Controllers.

Lane based Modelling giving Improved Modelling of Short Lanes.

Larger Network Modelling.

1
1
1
1 Delay Based Traffic Assignment.
1 Matrix Estimation.

1 Pedestrian Modelling.

f SCATSE based Terminology.

1

New traffic flow definition methods including Lane Based Flows, Layered Flows
and the ability to mix different flow definition methods in different regions of a
modelled Network.

Improved modelling of bus traffic including Bus Zones and Bus Routes.
Modelling of different cycle times within the same Network model.

Improved checking and auditing tools such as the new Model Audit View.

= =4 =4 =

Improved facilities for fine tuning network calibration such as the ability to
define Bonus Green times for Lanes.

1 Ability to model storage in front of the stop line even if there is an adjacent short
lane present. In particular a long lane can now be modelled with non-blocking
storage for right-turners, even if the lane also has an adjacent short left turn
lane.

1 Many user-interface improvements to aid ease of use.
These new features are explained in more detail later in this User Guide.
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1.3 Software Support | 3

1.3. Software Support

Full Software Support for LinSig is available free of charge for the first 12 months after
purchasing a brand new site. When upgrading a site from an earlier version any existing
Software Support is carried over to Version 3.

Software Support provides the following benefits:
1 Free telephone/email advice on the use of LinSig.

9 Basic design tips & advice for schemes being designed using LinSig. A full consultancy
service is available at additional cost if more detailed advice is required.

9 Free access to the LinSig Software Support Web Site. This web site includes advice
on using the software, frequently asked questions (FAQs) and news of software
updates.

1 Free software updates which can be downloaded from the LinSig Software Support
website. These include bug fixes, minor feature updates and more significant additional
feature updates for a limited period after a major release. Major new versions are not
included.

9 Discounts off major new versions of LinSig.
1 Free attendance at LinSig User Groups.

To register for your free 12 months Software Support please return the Software Support
Agreement sent to you with LinSig. After this period has expired, paid Software Support is
available from JCT Consultancy Ltd. Please see the Software Support Agreement or contact
JCT Consultancy for more information on Software Support.

1.3.1. Accessing Software Support

Software Support can be accessed free of charge by any of the following means:
1 On our Web Site at www.jctconsultancy.co.uk
1 By Email at support@jctconsultancy.co.uk.
1 By Telephone (09:00 to 17:00 UK Time) on (01522) 751010

1 By Post at: JCT Consultancy Ltd., LinSig House, Deepdale Enterprise Park,
Nettleham, Lincoln, LN2 2LL.

Please have your Licence ID handy before calling Software Support so we can validate your
Software Support status. If emailing please include your Licence ID, Name, Office, Company
and a contact telephone number in case we need to contact you to discuss the problem. Your
Licence I D is available by choosing O6About LinSi

Please remember that LinSig is a sophisticated technical product and we aim to provide a

quality support service to reflect this. Please do not hesitate to ask us if you have questions

or problems. In particular we are happy to help new or inexperienced users with any questions

you may be unsure about. Pl ease remember though
for a proper training course.

1.3.2. International Software Support

As LinSig is becoming more popular overseas particularly in Australasia we get an increasing
number of software support queries from around the world.

Ver. 3.3/F | Oct 2024


mailto:support@jctconsultancy.co.uk

4 | Introduction

If you are submitting a software support query from a location with a significant time difference
to the UK the following will help us give you a rapid response:

1 Always email us a copy of your model with your query.

1 Explain your problem clearly to avoid us having to come back to you with simple
guestions which may have been overlooked. Remember that when you have been
concentrating on a problem for some time it is easy to miss out basic facts which may
be important for someone coming to the problem for the first time.

9 If you are asking questions about how to model a particular traffic situation please
provide a basic description of the behaviour particularly if it is custom to your location.

1 If relevant please provide us with a Google Maps link to a intersection you are asking
guestions about as although not perfect it is a useful way of gaining a basic insight to
a intersection.

9 If a query is urgent please mark it as so explaining what aspects are urgent. We may
be able to get back to you out of UK office hours if the query is concise enough.

1 In some circumstances it may be easier to discuss an issue on the phone. If this is the
case we will arrange a mutually convenient time for us to ring you.

1.4. Training

JCT Consultancy provides a wide range of training courses covering both the use of our
software and general traffic signal design.

Full details of all our courses are available on our web site www.jctconsultancy.co.uk.

1.5. Model Auditing

JCT can provide a comprehensive model auditing service at a level of detail to suit needs and
budgets. This can vary from a basic check of the model with a brief note on issues arising to
an in-depth audit with a full report. Details of our fixed cost auditing of LinSig models are
available on our web site www.jctconsultancy.co.uk.

1.6. Consult-Assist

Consult-Assist is an increasingly popular option for new LinSig users especially in smaller
organisation where there are no other experienced LinSig users. With Consult-Assist JCT will
help you design and/ or model a scheme whil
build a model of the scheme.

At the end of the process you will have a scheme designed by traffic signal experts which you
will be fully familiar with through being intimately involved in the process. As well as having
learnt how to apply LinSig to a particular scheme you will also have learnt skills which are
focused to your particular use of LinSig but are also easily transferable to other schemes.

Consult-Assistcanbepr ovi ded in your own offices or
match your particular needs and budgets. Please contact us if this service is of interest to you.
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2.LinSig Basics

This section provides preliminary information on a range of LinSig issues including important
definitions, a suggested sequence of working and a summary of the user interface. It is
suggested new users read this section before using LinSig. It would also be useful for users
upgrading from earlier versions of LinSig to review the section as it concisely introduces a
number of topics new to LinSig 3.

2.1. Definitions

This section introduces a number of useful concepts and definitions with which it is helpful to
become familiar with before starting to use LinSig.

1

LinSig Network. The LinSig Network describes the road network being modelled in a
single LinSig file. The Network size is in theory unlimited but is practically constrained
by the time taken for LinSig to recalculate the traffic model and to optimise the signal
timings. Depending on the complexity of the network, Networks modelled with the
greatest level of detail using Matrix Based Traffic Flows can be modelled up to around
20 junctions. Networks using Lane-Based Traffic Flows or split into several Matrix
Based regions can model much larger networks. The Network uses Junctions, Arms,
Lanes and Pedestrian Links to describe the network being modelled.

Junction. A LinSig Junction is a grouping of Arms, Lanes and other items which
represent a real junction. It is used to graphically manipulate these items as a group
and to structure and display results and other Junction related information. Junctions
are also used to specify subsections of Network on which to carry out actions such as
signal optimisation.

Arms. Each Arm represents a one-way section of road forming part of the Network.
Each Arm contains a number of Lanes which are used to represent how traffic uses
the Arm. Arms are not themselves involved in traffic model calculations but are used
purely to group and organise Lanes.

Lanes. Lanes are perhaps the most important item for modelling road space in LinSig
and are used to define how traffic moves, queues and interacts on an Arm. Users of
earlier versions of LinSig should note that Lanes now replace and simplify Links and
Lanes from earlier versions.

Lane Connectors. Lane Connectors join each Lane to Lanes on other Arms that can
provide or receive traffic to or from the Lane. The Lane Connectors represent how road
markings dictate the way traffic should flow between Lanes. When modelling a single
junction Lane Connectors are only required to define permitted turning movements
from a Lane by connecting an Entry Lanetoan Exit Ar mds Lanes

Junction Exit Arms. Junction Exit Arms are simply Arms carrying traffic away from a
Junction and are used to graphically define the exit point of traffic from junctions. In a
Network containing several junctions, Exit Arms are used to pass traffic on to the next
downstream Junction using Lane Connectors to define possible lane changing or
weaving movements between the two Junctions. Although Exit Arms are not strictly
necessary (and may not be present in some models built in LinSig 2) they make
network layout and manipulation of junctions within the network much easier and are
strongly recommended. LinSig internally models Exit Arms in a lightweight manner so
adding Exit Arms does not necessarily increase model run times.

Zones. A Zone represents an origin and/or destination for traffic entering or leaving a
Matrix Based Network region. Zones may either be External Zones which represent
traffic entering or leaving the Network at the end of an Arm, Internal Zones which
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represent traffic entering or leaving the Network along an Arm, for example from on-
street parking, or Bus Zones which represent the starting and end points of Bus Routes
through the Network.

1 Routes. A Route represents a unique path through the Network from one Zone to
another. As each Route is comprised of a sequence of individual Lanes and Lane
Connectors, a number of different Routes can exist between any two Zones. Each of
the Routes represents a different choice of Lanes for drivers travelling between two
Zones. Routes are used both to define how traffic flow routes through Matrix Based
Network regions and also to calculate journey times in both Matrix and Lane Based
Network regions.

9 Pedestrian Link. Pedestrian Links represent fixed time signal controlled pedestrian
crossings. Currently non-signalled crossings cannot be modelled in LinSig.

1 Pedestrian Link Connector. Pedestrian Link Connectors represent pedestrian
movements between crossings at the same junction. Typically a pedestrian island
would be represented by one or more Pedestrian Link Connectors defining the possible
movements between crossings using the island.

1 Pedestrian Zone. Pedestrian Zones represent origins or destinations for Pedestrians.
Each Pedestrian Zone corresponds to a point where pedestrians step off the kerb to
start walking through the junction.

1 Pedestrian Route. A Pedestrian Route consists of a sequence of Pedestrian Links
and Link Connectors and represents the path a pedestrian would take through the
Junction between two Pedestrian Zones.

1 Matrix Based Network. A Matrix Based Network is a LinSig Network in which all traffic
flows are defined using an Origin-Destination Matrix assigned to Routes. This defines
traffic flow information in the greatest level of detail but requires an OD Matrix to be
defined for the entire Network, which may be onerous to build and lead to longer signal
optimisation run times for larger Networks. This was the only option available prior to
LinSig 3.1.

1 Lane Based Network. A Lane Based Network uses Lane Based Flows throughout to
specify traffic flows. A Lane Based Flows Network does not use and OD Matrix and
only requires Zones and Routes to be defined if journey times on Routes are required.

1 Lane Based Traffic Flows. Lane Based Traffic Flows are an alternative simpler way
of defining traffic flows compared with Matrix Based Flows which use an OD Matrix
and Routes. Flows are defined as a total traffic flow for each Lane together with
incoming and outgoing turning flows. Other than the immediate previous and next
Lanes for each Lane, Lane Based Flows contain no information on how traffic routes
over the wider Network.

1 Flow Group. A Flow Group represents a set of Flows for a particular period of time,
for example a Morning Peak hour. Each Flow Group can contain one or more set of
three different flow types: An Origin-Destination (OD) traffic flow matrix which defines
traffic flows for Matrix Based Network regions; a set of Lane-Based Traffic Flows which
defines traffic flows for Lane Based regions; and a Pedestrian OD Matrix.

9 Origin-Destination Matrix. Traffic Flows through a Matrix Based Network or Matrix
Based regions of a Network are represented by a matrix that specifies the traffic flow
between Zones. All flows are specified in PCUs. The OD matrix does not specify which
Route traffic takes between two Zones as the routing is dependent on signal timings
and other issues.

f Route Flow. Route Flows are the flows on individual Routes between Zones and are
used with an OD Matrix in Matrix Based Networks or Matrix Based regions of a Network
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to specify how traffic travels between Zones. A Route Flow can either be entered
manually or can be estimated by LinSig using a standard traffic assignment user
equilibrium algorithm to distribute traffic between Routes based on calculated delays.
Different Route Flows are stored for each Scenario reflecting the fact that the same
OD Matrix can be assigned to the Network in many ways depending on signal timings
and other scenario specific issues.

1 Lane Based Flow Layer. Lane Based Flow Layers can be used to separate different
traffic types or movements in a Network or region of Network defined using Lane Based
Flows. For example bus traffic or traffic between two points in the Network can be
separated out. LinSig models each Layer separately whilst allowing for interaction
between traffic in each Layer.

1 Desired Flow. A Desired Flow is an origin-destination flow specifying the required total
flow between two Zones. If the OD Matrix has been assigned correctly, the Desired
Flows should equal the Actual Flows for all Scenarios.

1 Actual Flow. An Actual Flow is an origin-destination flow that is aggregated from all
Route Flows between two Zones. Actual Flows may be different for each Scenario
using the Flow Group due to differences in routing patterns in each Scenario.

9 Difference Flows. The Difference Flows are calculated as the difference between the
Desired and Actual origin-destination flows. They provide a check on whether the
Desired Flows Matrix has been correctly assigned to the Network with no missing or
excess traffic due to Route Flow errors.

1 Turning Count. The traffic flow counted on a turning movement at a junction. These
are used to estimate a origin-destination traffic matrix for the model.

1 Controller. A Controller represents a traffic signal controller. A LinSig Network can
contain several controllers with each controller controlling one or more junctions.

1 Controller Set. A group of Controllers all running at a common cycle time. LinSig
models full coordination between junctions controlled by Controllers in the same
Controller Set.

1 Phase. A Phase in LinSig is the same definition as a traffic signal controller Phase,
which is a group of Signal heads all showing the same aspects to traffic or pedestrians.
This is the UK definition of a Phase not the US/Australasian definition (which
confusingly is the same as a UK Stage!)

i Stage. A Stage in LinSig is the UK definition of a Stage 1 that is a group of Phases
running together. A UK Stage is broadly equivalent to the US/Australasian definition of
a Phase. Although the Stages are numbered, they do not have to be run in numerical
order. The sequence of Stages actually run for each Controller is defined using Stage
Sequences.

I Stage Stream. A Stage Stream is a separate set of Stages stored on a Controller
which can be used to independently control a junction or portion of a junction. Each
Controller may have more than one Stage Stream to allow it to control more than one
junction. Each Stage Stream will have its own Stage Sequence made up of Stages
from that Streamds set of Stages.

i Stage Sequence. A Stage Sequence is the sequence of Stages running on a single
controller. If a Controller has several Stage Streams the Stage Sequence defines the
order of Stages running for all Streams by providing a separate order of Stages for
each Stream.

1 Network Control Plan. A Network Control Plan specifies Stage Sequences for all
Controllers in the Network. This allows the staging arrangement for the entire Network
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to be specified and stored in one place. Each Network Control Plan can be used in one
or more Scenarios.

1 Bonus Green. An extension or shortening of the effective green period available to
traffic. Bonus Greens are often used to model underutilised green time or demand
dependency.

1 Scenario. A Scenario describes all the information needed to fully define a single
LinSig model run. This includes the Traffic Flow Group, the Route Flows, the Network
Control Plan, and the cycle time, stage times and offsets.
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2.2. Working with LinSig Files

LinSig stores all the information relating to a Network in a single file. LinSig 3 introduces a new
file format different to previous versions of LinSig which allows the large amount of extra
information used in LinSig 3 to be stored. To distinguish a LinSig 3 file from files from previous
versions a file extension of Isg3x is used. LinSig 3 can open files from previous versions of
LinSig but can only save in LinSig3 f or mat due to the | arge number
forget that each LinSig 3 licence allows a copy of LinSig 2 to be installed on the same PC to
provide a facility to edit files for older projectswhi ch dondét requir 8fomatgr adi ng

2.2.1. Creating a new LinSig File

A new LinSig File is created by choosing O6Newb
current file open in LinSig before creating a new empty model. The file is not actually saved
on disk until saved using 6Save Asb6 as descri bed

2.2.2. Opening an existing LinSig 3 File

An existing file can be o phe Rile chenh If a differenbfdeii;mg 06 Op e
already open in LinSig it will be first closed and you will be prompted to save any changes to

the file as described below. LinSig provides a dialog box that can be used to locate the file you

wish to open, either on the local computer, or on a network. Once the LinSig file is open, LinSig

will not change the file on disk unlessyouexplici t | y choose tawedZawds Ot usi |
as described below.

2.2.3. Saving LinSig Files

The LinSig File currently being edited can be s
from the OFiled menu, or if you wish to change
overwrite files you wish to keep, as you cannot undo file saves from within LinSig. Due to the

many changes in the data used by LinSig 3 it is not possible to save files in LinSig 1 or LinSig

2 format.

2.2.4. Loading and Converting LinSig files from Earlier Versions
LinSig 3 uses a new file format but can load & convert files from Versions 1 and 2 of LinSig
which can then be saved to LinSig 3 format.

As each version of LinSig has made a number of changes, extensions and improvements to
the file format it is necessary to provide LinSig with some additional information when loading
a file from a previous version. This additional information is used by LinSig to convert the file
into LinSig 3 format.

2.2.4.1. Loading and Converting a LinSig 1 file to LinSig 3 format

LinSig 3 can load & convert an existing LinSig 1 file simply by opening the file within LinSig 3.
LinSig will detect the file is a LinSig 1 file and use the information in the old file.

Essential new information which LinSig 1 files do not contain or cannot be deduced includes:
T Exit Arms.
Lanes Connectors.

1
1 Zones.
 Routes.
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1 Traffic Flow Origin-Destination Matrices.

The above information must be added to a LinSig 1 file after loading into LinSig 3 before results
can be obtained.

Information discarded by LinSig as there is no close equivalent in LinSig 3 includes:
9 Lane Turn Arrows. These are derived directly from Lane Connectors in LinSig 3.

1 Geometric Saturation Flow Turn Radii. Turn Radii are used in a more sophisticated
way in LinSig 3 which is dependent on Lane Connectors and therefore should be re-
entered after adding Lane Connectors.

1 LinSig 1 Link Flows. As flows are represented in a radically more sophisticated way
in LinSig 3 the conversion process cannot reliably convert the LinSig 1 flows without
more information on the Network structure. It is therefore safer and nearly as quick to
simply re-enter the original LinSig 1 Link Flows in the LinSig 3 Origin-Destination Matrix
using the Traffic Flows View.

It is suggested the following sequence is followed after opening a LinSig 1 file. Further details
on how to carry out each step are available from the Views Reference section.

1 Check Loaded LinSig 1 Model. LinSig will indicate any LinSig 1 multi-Lane Links
which require splitting into Lanes and highlights them in red or orange. This indicates:

0 Red. LinSig has determined the Link requires splitting but is unable
to split the Link automatically. Resolve any issues with ambiguous
Link structures as described below. When the issues are resolved
the Link will be highlighted in orange and can be split as below.

o Orange. LinSig has determined the Link requires splitting and is able
to do so automatically without any additional information. Right click
on each Link with the mouse and choos:s
split the Link into Lanes.

1 Correctlllegal Lane Structures. If the Link is highlighted in red LinSig cannot interpret
how to split the Link without further help. The two most likely reasons for this are:

0 Itis ambiguous which Long Lane a Short Lane should be associated
with. This can be clarified by right clicking on the Short Lane and
choosing OFeeder Lane on Leftd or ¢
appropriate.

0 LinSig 2 could model Links containing several Short Lanes but had
the restriction that all Lanes had to have the same green times and
turning movements. LinSig 30 s more sophisticated
blocking model can model independent control and turning
movements on each Lane but currently can only model a single
Short Lane attached to a single Long Lane. This caters for the
majority of common cases; other cases involving multiple flares
attached to a Long Lane can be modelled by making simplifying
assumptions, as was the case in LinSig 1 & 2.

When any issues have been resolved the Link will be highlighted in orange and can be
split as described above.

1 Add Exit Arms in the Network Layout View.

Add Lane Connectors. Join Lanes with Lane Connectors in the Network Layout View.
For a single junction from a LinSig 1 file the Lane Connectors will usually be used just
to connect Entry Lanes to Exit Lanes. This will also create Lane turn arrows.
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1 Review Signalling on Lanes. Any LinSig 3 Lanes created by splitting LinSig 1 multi-
Lane Links will have the same signal control on each Lane. LinSig 3 allows different
control on each Lane providing opportunities for improving the model.

1 Check Geometric Saturation Flow Settings. Enter the geometric saturation flow turn
radii on Lanes where appropriate.

1 Add Zones. Add Zones in the Network Layout View at each point traffic enters and
leaves the Network. Each Zone caters for an Entry and an Exit. LinSig will create
Routes between Zones automatically as Zones are created.

1 Enter Traffic Flows as OD Matrix. LinSig has created an empty Flow Group for each
Flow Group existing in the LinSig 1 file. Enter origin destination flows into the OD Matrix
for each Flow Group. Ift he @Audtoad at e 6 o p inithe Traffic Blows \dewe ct e d
LinSig will attempt to automatically assign the OD Matrix to Routes as they are entered.

Check Route Flows. Use the Route List View to review the Route Flows.

Check Lane Flows. Use the Network Layout View to review the Lane Flows calculated
from the Route Flows.

1 Save the File in LinSig Version 3 format.

2.2.4.2. Loading and Converting a LinSig 2 file to LinSig 3 format

LinSig 3 can load & convert an existing LinSig 2 file simply by opening the file within LinSig 3.
LinSig will detect that the file is a LinSig 2 file and use the information in the old file.

Essential new information which LinSig 2 files do not contain includes:

9 Junctions. Junctions were called Arm Groups and were optional in LinSig 2. LinSig 3
will use Arm Groups if available attaching all previously unattached Arms to a new
Single Junction.

1 Lane based Control Information. Controlling traffic signal Phases were set by Link
in LinSig 2.

1 Lane-by-Lane Connectors. LinSig uses a Lane Connector for each Lane. LinSig 2
multi-lane Links will require new Lane Connectors creating for each Lane in LinSig 3.

The above information must be added to a LinSig 2 file after loading into LinSig 3 before results
can be obtained.

It is suggested the following sequence is followed after opening a LinSig 2 file. Further details
on how to carry out each step are available from the Views Reference section.

1 Check Loaded LinSig 2 Model. LinSig will indicate any LinSig 2 multi-Lane Links
which require splitting into Lanes and highlights them in red or orange. This indicates:

0 Red. LinSig has determined the Link requires splitting but is unable
to split the Link automatically. Resolve any issues with ambiguous
Link structures as described below. When the issues are resolved
the Link will be highlighted in orange and can be split as below.

0 Orange. LinSig has determined the Link requires splitting and is able
to do so automatically without any additional information. Right click
on each Link with the mouse and choo:t
split the Link into Lanes.

1 Correctlllegal Lane Structures. If the Link is highlighted in red LinSig cannot interpret
how to split the Link without further help. The two most likely reasons for this are:

0 Itis ambiguous which Long Lane a Short Lane should be associated
with. This can be clarified by right clicking on the Short Lane and
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choosing OFeeder Lane on Leftd or ¢
appropriate.

0 LinSig 2 could model Links containing several Short Lanes but had
the restriction that all Lanes had to have the same green times and
turning movements. LinSig 36 s mor e s o BHoit ¢ané cat ed
blocking model can model independent control and turning
movements on each Lane but currently can only model a single
Short Lane attached to a single Long Lane. This caters for the
majority of common cases; other cases involving multiple flares
attached to a Long Lane can be modelled by making simplifying
assumptions, as was the case in LinSig 1 & LinSig 2.

When any issues have been resolved the Link will be highlighted in orange and can be
split as described above.

1 Review Lane Connectors. LinSig attempts to deduce the correct Lane Connectors
from LinSig 2 Link Connectors. These will usually be appropriate for LinSig 3 but
should be checked.

1 Add Additional Lane Connectors. Add Lane Connectors for any Lanes which have
been created from splitting multi-Lane Links.

1 Review lengths of Short Lanes. LinSig36s traffic model takes in
which have sometimes previously been modelled by reducing the modelled Lane
length using LINSAT. In LinSig 3 the physical lane length should always be used. If
further fine tuning of Short Lane usage is required the Custom Occupancies can be
adjusted.

1 Review Signalling on Lanes. Any LinSig 3 Lanes created by splitting LinSig 2 multi-
Lane Links will by default be created with the same signal control on each Lane. LinSig
3 allows different control on each Lane.

1 Review Movement Settings. Any LinSig 3 Lanes created by splitting LinSig 2 multi-
Lane Links will by default be created with the same movement settings for each Lane.
The movement settings should be reviewed usi
Lane dialog box to check whether each Lane would be better modelled with more
specific settings.

1 Separate Streams to new Controllers. LinSig 2 could only model a single Controller.
To model multi-junction Networks in LinSig 2 multiple Stage Streams were often used
as a compromise alternative to multi-Controllers. As LinSig 3 fully supports multi-
Controllers Stage Streams should be moved from the LinSig 2 multi-Stream single
Controller to new Controllers in LinSig 3 to reflect how the Network is signalled in
reality.

1 Reassign Flows to Network. When any Network modifications are complete, the
Origin 1 Destination Matrix should be assigned to the Network to produce Route and
Lane flows.

Check Route Flows. Use the Route List View to review the Route Flows.

Check Lane Flows. Use the Network Layout View to review the Lane Flows calculated
from the Route Flows.

1 Save the Filein LinSig Version 3 format.
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2.2.5. Importing and Merging LinSig Files

As well as allowing Networks to be built from scratch LinSig 3 allows Networks to be built up
by merging together existing LinSig files into one larger Network model. This process is carried
out in several stages. These are:

9 Create a base model file.

1 Import an existing LinSig file containing a Network region to be added to the base
Network into the base model. This will be imported as a separate Network region.

1 Join Networkregionst oget her either by merging Zones us
for Matrix Based Network regions or by joining Lane Based Network regions using
Lane Connectors.

Repeat this process for any additional Network regions to be added.

Having merged all the Network Segments together optionally refine the combined
Origin-Destination Matrix for any Matrix Based regions using matrix estimation and
check and refine routing in the combined Network.

T Further details are given in o6l mporting & |
Reference section.
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2.3. The LinSig User Interface

The LinSig model is edited using a sophisticated graphical user interface that has been
developed to ensure data can be quickly entered and edited. The user interface also aims to
allow the user to control the amount of information displayed at any one time, providing choice
between a data display that is very dense but shows a lot of information at a glance, and a
less dense display that is neater but shows less information at once.

2.3.1. Useful User Interface Concepts

When editing the LinSig model a number of standard concepts apply. These are:

91 Dataltems. A data item is a generic term for the different types of data edited in LinSig.
For example, Arms, Lanes, Lane Connectors, Zones, Routes, Controllers, Phases,
Stages etc are all 'ltems’.

9 Selecting an Item. Clicking on an item in a LinSig View will select it. The selected item
will be shown in red. Many menu commands require you to first select an item before
choosing that command. For exampl eanebb eyfoour e ¢
must have selected a Lane. Menu commands that cannot be carried out because an
Item has not been selected are shown in grey and cannot be chosen. In some
instances, more than one item can be selected at once by holding the control (Ctrl) key
or shift key down whilst selecting the Items. Multi-select can also be carried out in the
Network Layout View by dragging a multi-select rectangle with the mouse whilst
holding control (Ctrl) down. All items in the rectangle will be selected.

1 Pop-Up Context Sensitive Menus. Clicking on a View with the right mouse button will
display a 'pop-up' menu containing a choice of commands relevant to the item clicked
on. All commands displayed on pop-up menus are also available on the LinSig main
menu. Not all Views will have a pop-up menu.

9 Editing an Item by double clicking. An Item can always be edited by selecting it and
choosing to edit it from the main menu or pop-up menu. Alternatively, for some items,
as a shortcut, you can double click the item to edit it. This does not apply where there
may be more than one way to edit an item.

1 Using a wheel-mouse. If you have a wheel mouse LinSig will use the wheel for
zooming graphical views and scrolling through lists. The use of a wheel mouse is
strongly recommended as they are inexpensive and make zooming graphical views
very easy. If you are used to applications which zoom in the opposite direction to LinSig
when using the mouse wheel its direction can

f Undo.Any command can be undone by choosing o6U
number of previous commands can be undone and if necessary redone. The Undo
History View can also be used to display the sequence of commands Undo will undo.
Undo is only available for the duration of the editing session and cannot undo past the
point when a LinSig model was opened.

9 Error View. The Error View lists any errors and warnings in the LinSig model being
edited. Each error is listed together with its location and severity allowing you to get an
overview of any problems which require attention. This helps to avoid issues such as
inadvertently forgetting to enter the Saturation Flow for a Lane and not spotting the
problem until after results have been used. Please remember though that the Error
View is an aid T it is not an excuse to neglect proper scrutiny of your work and results.
i.e. No errors in the Error View does not imply your model is correct.

1 Options and Preferences. Many settings such as defaults for new Networks and
graphics colours can be customised using the option dialog boxes on the File menu.
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1 Always on Top. Each of the main Views contains a pushpin button to the right of the
View® title bar. Clicking the pushpin will force the View to remain on top of other Views
even if one of the other Views is the active View where data is being edited. If two or
more Views are set to OAl ways on Top6il
be on top. When using this option you should be careful not to lose smaller Views
behind | arger Views set to O0Al ways on

2.3.2. New User Interface Concepts in LinSig 3 to Watch Out for

LinSig 3 makes a number of important additions and changes to the User Interface used in
LinSig 2. Some of the most useful ones to watch out for include:

1 Lane Based Modelling. In previous versions of LinSig groups of Lanes called Links
were used extensively to define the Network structure. In LinSig 3 data entry has been
simplified and modelling capabilities have been extended by a move to Lane based
modelling. In LinSig 3 most data is entered Lane by Lane instead of some for Lanes
and some for Links. As well as making data entry more straightforward many settings
such as controlling signal Phase can be specified for individual Lanes rather than the
Link as a whole as was required in LinSig 2. This allows a number of situations to be
modelled in more detail and with fewer simplifying assumptions than in LinSig 2. This
is described in more detail later in the User Guide.

1 Multiple Traffic Signal Controllers. LinSig 3 allows multiple traffic signal Controllers
to be defined and edited. Generally, Controller based views such as the Phase View
or Stages View show information for one Controller at a time. The Controller being
displayed can either be set to the current edited Controller or locked to a particular
Controller. Changing the current edited Controller will change the Controller being

and ov

Topbéb.

di splayed and edited in alChrComtrO0dmterolblasrd.

1 Multiple Traffic Flow Definition Methods. LinSig 3.1 and above provide two different
ways to define traffic flows: Using and OD Matrix and Routes as in LinSig 2 and LinSig
3.0; and Lane Based Flows. Each LinSig model can use either method across the
whole Network or mix both methods in one model using different methods in different
regions of the Network.

2.3.3. Important LinSig User Interface Components

The LinSig user interface consists of the main program window, which contains the following
Iltems. More detailed explanations of many items, including each View, are included in the
Views Reference section of this User Guide.

1 Main Menu. The main menu is located along the top of the LinSig main Window and
is the primary method for carrying out tasks in LinSig. Unless otherwise stated all tasks
in LinSig are carried out by choosing the relevant command from this menu. If a menu
command is shown in grey, this means it is not currently possible to carry out the
command. For exampl e, the OEdit Zonebd
currently selected, as LinSig does not know which Zone to edit.

9 Status Bar. The Status Bar is shown along the bottom of the main window and displays
useful information about the current LinSig model.

1 View Arrangements Manager. The View Arrangements Manager allows
arrangements of the different LinSig Views to be defined and saved. Different
arrangements of views can then be recalled at any time depending on the current task
being undertaken. For example, one View arrangement may be defined positioning the
Views to allow easy entering of traffic flows whilst another may arrange the signal
editing Views.
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1 Network Layout View. The Network Layout View displays the overall layout of the
Net workés Junctions, Arms and Lanes and how
used to carry out the following tasks:
o0 Create, delete and edit Junctions
Create, delete and edit Arms and Lanes attached to each Junction.
Join Lanes on different Arms together using Lane Connectors.
Create, delete and edit Zones and connect them to Arms.
Create, delete and edit Pedestrian Links, Connectors & Zones.

Allow Lane Based Traffic Flows to be edited using Lane Based Flow
Mode.

Display input data and results by Lane.

Display mini-graphs of flow profiles and queues.

Display mini stage diagrams embedded in the View.

Display Timing Dials which can be used to edit signal timings.
Examine and display Routes selected in the Route List View.
Allow signal times to be edited using timing dials.

Display flows as bandwidths.

Compare Scenario Route Flows using Bandwidths.

Display animated signal sequences and queues.

Annotate the Network diagram using Notes & Labels.

O O O O o

O O O 0O 0o 0O 0o o o

(@)

1 Controller List View. The Controller List View displays all of the signal Controllers in
the model and how they are grouped. The View can be used to carry out the following
tasks:

0 Add, edit and delete new signal Controllers.

0 Group signal Controllers in Controller Sets.

0 Add, edit and delete Stage Streams on Controllers.
0 Set Cycle Times for Controller Sets.

1 Phase View. The Phase View graphically displays the Phase layout for a single signal

Controller. The View can be used to:
0 Select which Controller to display in this View.
o Create, delete and edit Phases.
0 Create, delete and edit Stage Streams.
o Define the Phases allocated to each Stage Stream.

1 Intergreen View. The Intergreen View is used to enter and edit the Phase Intergreen
Matrix for each Controll er. The I ntergreen M
cells where it may be inappropriate to have an Intergreen, for example, where two
Phases are configured to run together in the same Stage. This View can be used to
carry out the following tasks:

0 Select which Controller to display in this View.
o Enter and edit Phase Intergreens.

o View matrix cells where LinSig indicates an Intergreen would be
incorrect.

0 Select which set of Intergreens to use.
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i Stage View. The Stage View is used to construct Stages for each Controller. These
are subsequently wused i quentehView © camdtrucoStageer 6 s St
orders for each Stream. The View can be used to carry out the following tasks:
o Select which Controller to display in this View.
Define the Phases allocated to each Stage Stream.
Create and delete Controller Stages.
Renumber Stages by reordering them with the mouse.
Add and remove Phases from a Stage by double clicking.

Use colour to display Phases which cannot run together due to
Intergreens etc.

O O O O o

i Stage Sequence View. The Stage Sequence View is used to create and edit Stage
Sequences for each Controller. Each Stage Sequence defines the sequence of Stages
being modelled for all Stage Streams on the Controller. As many Stage Sequences as
desired can be created and quickly switched between. The Stage Sequence View can
be used to carry out the following tasks:

o Create and delete Staging Plans.

o Define the Stage Sequence for each Stage Stream by dragging
Stages from the Stage View.

o Enter the Stage Sequence for each Stage Stream by typing a
numerical list of Stages in the Sequence column of the Stage
Sequence List.

o0 Change the Stage Sequence for a Stream by reordering Stages with
the mouse.

9 Network Control Plans View. The Network Control Plans View allows Network
Control Plans to be created and Stage Sequences selected for each Controller. The
View can be used to carry out the following tasks:

o0 Create, delete and copy Network Control Plans.
o Edit Network Control Plans to specify a Stage Sequence for each
Controller.

1 Interstage View. The Interstage View allows a number of items relating to interstages
on each Controller to be viewed and edited. The View can be used to carry out the
following tasks:

o View Prohibited Stage Changes including ones prohibited
automatically by LinSig.

Manually prohibit Stage changes.

View the Interstage duration matrix.

View the detailed structure of an Interstage.

Create, edit and delete Phase Delays in the Phase Delays table.
Graphically add, change or delete Phase Delays by dragging the
start and finish points of Phases with the mouse.

o0 Automatically optimise the Interstage using a user defined critical
Phase order.

O O O O o

1 Signal Timings View. The Signal Timings View is an important view which shows
each Controllerdés Stage & Phase timings and
Stream. The View can be used to carry out the following tasks:

o View the Start and Finish times of Phases throughout a Signal Cycle.
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0 View Stage Change Points and change them by dragging with the
mouse.

0 Manage Stage Stream cycle times.
0 Optimise Stage length for individual Stage Streams.
o0 View Intergreens and Interstage Structures.
I Lane Timings View. The Lane Timings View is similar to the Signal Timings View but
di splays signal green times for each Lane rat
start and end of green can be adjusted to allow for effects such as underutilised green
and demand dependency. The Lane Timings View can be used to:
0 Show green times for each Lane at each Junction.
o Adjust the start and end points of
Bonus Greens.

1 Network Control Layout View. The Network Control Layout View shows the signal
control structure for the whole Network at once. Each Controller is shown together with
its Stage Streams and Phases.

1 Traffic Flows View. The Traffic Flows View is used to define Traffic Flow Groups and
edit e ac h g-DestingtionsMatixr Tiheg Yiew can be used to carry out the
following tasks:

o Create, delete and edit Traffic Flow Groups.

o Enter the Desired Flows OD Matrix for each Flow Group.

o View the Actual Flow and Difference Matrices for each Flow Group.
0

View and edit Pedestrian Flow Matrices for each Junction for each
Flow Group.

o Define Formula Based Flow Groups.
1 Route List View. The Route List View is used to view and manage Routes through
the LinSig Network. Route management is an important part of LinSig Network model
development as poor usage of Routes, for example modelling many unlikely weaving

routes, will slow down the model substantially and possibly give less accurate results.
The Route List View can be used to:

o View edit and sort Zone-to-Zone Traffic Routes through the LinSig
Network.

o0 Allow and disallow routes through the Network either manually or
using automatic policies.

0 View Route statistics such as travel times and delays.
o Make manual changes to the traffic flow allocated to each Route.

0 Highlight a Route in the Network Layout View by selecting the Route
in the Route List.

o Filter the Route List to display a sub-set of Routes in the Route List
and in the Network Layout View.

o0 View and edit Pedestrian Routes for each Junction.

1 Matrix Estimation View. The Matrix Estimation View lists all Traffic Turning Counts
defined in the Network. These counts can be used either for estimating an OD Matrix
or as a validation check that whichever method has been used flows have been
entered correctly. The Turning Count View also provides a graphical view of all Turning
Counts. The Matrix Estimation View can be used to:

o0 View edit and delete Traffic Turning Counts.
0 View edit and delete Zone entry and exit constraints.
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0 Compare Traffic Turning Counts with modelled Flows.

1 Turning Count View. The Turning Counts View provides a graphical way of viewing
and editing Turning Counts used for Matrix Estimation or validation. The Turning
Counts View can be used to graphically:

o View edit and delete Traffic Turning Counts.

0 Check Turning Counts for consistency errors.

0 View edit and delete Zone entry and exit constraints.
o0 Compare Traffic Turning Counts with modelled Flows.

9 Scenario View. The Scenario View allows Traffic Flow Groups and Network Control
Plans to be associated together to define particular modelling scenarios. Each
Scenario brings together all the information needed for a single LinSig run including
cycle time, signal timings and Route Flows. The Scenario View can be used to :

o Create edit and delete Scenarios.

0 Assign Route Flows for a Scenario.

o Control how model results are updated for each Scenario.

o Control batch signal optimisation of several Scenarios at once

1 Network Results View. The Network Results View displays a table showing detailed
model results at different levels of aggregation. The Network Results View can be used
to:

Show aggregate model results for the whole Network.

Show model results aggregated by Junction.

Show detailed model results for each Lane or Lane Group.

Rows can be sorted by clicking on the header above each row.

Columns can be added and removed by right-clicking on the column
headers. This menu can also be used to abbreviate column headers
to save space.

0 Tables showing a lot of Lanes can be filtered to display just a subset
of Lanes.

O O O O o

1 Travel Time/Delay Matrix View. The Travel Time/Delay Matrix View displays a matrix
of average travel times between Zones. It can:
0 Show average overall travel time between Zones.
0 Show excess delay over cruise time between Zones.
o0 For Lane Based Networks display travel times or delays or each
Lane based Flow Layer.

1 The Report Builder. The Report Builder allows Report Templates to be built and
detailed reports produced. The reports are in rich-text format that can be viewed and
edited in most word processors.

1 Model Audit View. The Model Audit View is intended to assist with model auditing by
showing a subset of the most important input data and results in one place. The Model
Audit View can be used to:

o Display input data and results in a standard format for auditing.
o Compare two LinSig files displaying Auditing information for both
files and intelligently highlighting differences.

1 Audit History View. The Audit History View allows auditors comments to be
irreversibly logged in the LinSig file.
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1 Cycle Time Optimisation View. The Cycle Time Optimisation View displays the
performance of the Network over a range of cycle times.

9 Time-Distance Diagrams View. The Time-Distance Diagrams View displays time
distance diagrams for selected Routes through the network. This can be used for
examining coordination and progression through the Network.

1 Phase Based Design Tool. The Phase Based Design Tool graphically implements
the advanced technique of Phase Based Design which can often lead to a much more
efficient Stage design. The technique involves designing a signal sequence based
purely on Phases without regard to Stages. This can be carried out graphically in the
Phase Based Design Tool which assists by advising of, and where necessary
enforcing, constraints such as intergreens and minimums. LinSig then analyses the
resulting Phase structure to determine what Stages are required to implement the
signal sequence in the Controller.

1 Multiple Interstages View. The Multiple Interstages View allows a number of
Interstage diagrams to be laid out on a page and printed. This is particularly useful for
preparing documentation for use in Controller Factory Acceptance Tests (FAT).

1 Stage Minimums View. The Stage Minimums View displays the stage minimums for
all possible combinations of preceding and succeeding stages. This information is
useful when configuring remote monitoring and in some SCOOT applications.

1 SCOOT Data Preparation View. The SCOOT Data Preparation View assists with the
preparation of a SCOOT Database. The View allows SCOOT Stages to be defined in
terms of one or more Controller Stages. LinSig then analyses all possible combinations
of Controller Stages which affect SCOOT Interstage and Stage minimums, and reports
the limits for Interstages and minimums for the controller which SCOOT may
encounter.

1 VISSIM Interface View. The VISSIM Interface View allows links to be set up between
LinSig and a VISSIM model. This allows LinSig to import signal information from an
existing LinSig model and also to update signal information in the VISSIM model after
changes have been made in LinSig.

9 Error View. The Error View Lists all current Errors and Warnings in the LinSig model
together with their location. Errors indicate a fatal problem somewhere in the model
whereas Warnings indicate only a possible problem which it would be wise to check.

1 Cyclic Flow Profiles View. The Cyclic Flow Profiles View allows Lane Flow Profile
graphs to be laid out on a page to be viewed or printed. Both Flow and queue profiles
can be displayed and profiles can also be displayed disaggregated by Route to show
the detail of different platoons passing through the Lane. An alternative to the Cyclic
Flow Profiles View is to embed mini-Flow Profiles in the Network Layout View.

1 Phase Data View. The Phase Data View simply lists the Phases currently defined in
the Controller model together with input data and results for each Phase.

1 Undo History View. The Undo History View displays all the previous editing steps
and when they occurred in the current editing session. The View can be used to revert
back to any point within the current editing session.

1 Lane Data Grid View. The Lane Data Grid View displays Lane data in a spreadsheet
style grid view. Where possible data items can be edited directly on the grid allowing
rapid bulk data changes albeit with a less informative user interface.
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2.4. International Options

LinSig includes a number of features to make it easier to use outside of the UK. These include:

T

T

Drive-on-the-Right Graphical Views. When t heon-thédRiigvhet 6 opti on
LinSig displays graphical Views using Drive-on-the-Right logic.

SCATSE -Based Terminology. LinSig can display Traffic Signal Controller based
views using terminology and labelling consistent with the SCATSE adaptive traffic
control system developed by New South Wales Roads and Traffic Authority.

SCATSE Controller specification. LinSig allows you to specify input data for
SCATSE controllers in a form consistent with the SCATSE system.

6Level of ServbiLceSigdcaatdi 8play a O6Level
Lanes, Junctions and the entire Network.

SCATSE Flow Import. LinSig can import traffic flows from detector data output by
the SCATSE Traffic Reporter program.

SCATSE 6 Dai sy Ch ailLm8ig carf displag tontroller offset timings relative
to a master controller for easy extraction into the SCATSE system.

How to use the SCATSE related features is described in the SCATSE -specific version of this
User Guide.

2.5. The LinSig Modelling Process

Although LinSig models can be built up in any order it is recommended when new to LinSig to
follow the editing sequences described below. This will avoid inadvertently missing out any
cruci al steps or becoming 6l ostd within the mod:¢
a quick review of how to build a LinSig model. Much more detail on the aspects covered is
found later in this User Guide.

The modelling sequences below assume the model will be built up with each step being carried
out for all Junctions or Controllers. It would be equally valid to complete all steps for each
Junction in turn if this is preferred.

LinSig 3.1 introduces a new way of defining traffic flows using Lane Based Flows. For models
which only use Lane Based Flows this allows a significantly simpler modelling sequence to be

used.

2.5.1. Modelling Sequence using Lane Based Flows

Further details of each of the steps below are available in the View Reference section of this
Use Guide.

1 Network Information. Using the Network Information dialog box (Network->Network

Information) enter Project and user details for the Model.

Add Controllers. Add the traffic signal Controllers to the model using the Controller
List View (Controllers->Controller List View). Set the Controller type, naming
information and specify whether the Controller will allow multiple Stage Streams.

Add Junctions. Using the Network Layout View add a LinSig Junction for each
junction within the modelled network. The choice of how Junctions are used will usually
be obvious but sometimes it makes sense to create a Junction for network features
which are not strictly junctions, such as mid block pedestrian crossings. Give each
Junction a name and specify which Controller(s) (if any), and if appropriate Stage
Stream(s), are involved in the Junctionbs
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1 Add Entry Arms. Using the Network Layout View add Junction Entry Arms to each
Junction. The Junction Entry Arms wil/ cont a
stop lines.

1 Add Entry Arm Lanes. On each Junction Entry Arm create additional long and Short
Lanes to represent the Armbés Lane structure.
the Lane structure as traffic uses road space which may not necessarily be the same
as lane markings. Newly created Lanes will not show Lane arrows at this point as no
Lane Connectors have been added yet.

Add Exit Arms. Add Junction Exit Arms at the points where traffic leaves the Junction.

Add Exit Arm Lanes. On each Junction Exit Arm add any additional Lanes required.
Remember that Junction Exit Lanes are always Long Lanes and are used to structure
the Network not to model capacity issues such as merges immediately after a Junction.

i Add Lane Connectors. Lane Connectors define which traffic movements are allowed
between Lanes on different Arms. If the recommended Arm structure discussed later
is used, Lane Connectors within a Junction define which turning movements can take
place from an Entry Lane to an Exit Lane at the same Junction. Lane Connectors
between Junctions specify which Lane changes can take place between junctions.
Lane Connectors are added in the Network Layout View by dragging with the mouse
from one Lane to another Lane.

9 Set Cruise Speeds/Times on Lane Connectors. For each Lane Connector set a
cruise time or speed. Where multiple Lane Connectors between Arms all have the
same cruise time or speed they can be edited in one step by selecting all the Lane
Connectors between the Arms, right clicking on the Lane Connectors and choosing
6Edit Multiple Lane -Gpamemuectors6é from the pop

I Set Lane Lengths & Saturation Flows.For each Lane in turn edit
on the Lane Details tab and the saturation flow on the Sat Flow Data tab. Saturation
FI ows can either be manually entered or cal ct

1 Create Traffic Flow Groups Flow Groups can be created and managed in the Traffic
Flow View. Remember that Flow Groups can be defined as a combination of other
Flow Groups using a formula to specify how they are combined.

1 AddLaneBasedFlows.Use t he Network Layout Viewd6s Lan
the Edit Lane dialog box to enter Lane Based Flows for the Network.

1 Add Traffic Signal Phases to each Controller. The Phase View can be used to add
Traffic Signal Phases to each LinSig Controller. Each Phase should be given an
appropriate Phase Type, and Indicative Arrow and Filter Phases must have their
associated Phases specified. The 6Street Min
the desired minimum observable on the street which may be different from the
@Contr ol | ergiveniinnthe @anitndlers specification which will exclude Phase
Losing Delays. As the Phases do not yet know which Lanes they are controlling the
Phases will not yet show any directional arrows.

i Edit Lanes to Connect to Phases. Now Phases exist for each Controller each signal
controlled Lane can be edited to specify its controlling Phase. The Phases will now
show directional arrows based on the turning movements allowed in Lanes controlled
by the Phase.

1 Edit Lanes to specify Give Way Movements. Ea c h L a n evaysturning v e
movements are specified by -Wagki mg dThki sL aMc
movement tabs in the Edit Lane dialog box and entering give-way settings for the
movement. Further information on modelling give-way movements is provided in the
Network Results View section and the Modelling Background section.
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1 Add Pedestrian Network. If pedestrian delay is being modelled Pedestrian Links,
Pedestrian Link Connectors and Pedestrian Zones are added using the Network
Layout View. Remember that each Junction has its own separate Pedestrian Network.
If it is not required to model pedestrian delay it is not necessary to add Pedestrian
Links etc. but timing constraints such as Pedestrian Phase Minimums and Intergreens
should still be modelled by including Pedestrian Phases in the Controller model.

1 Add Pedestrian Flow Information. Pedestrian Flows are specified in the Traffic Flows
View using a separate Pedestrian Origin-Destination Matrix for each Junction.
Remember that even if pedestrian flow inform
partially model pedestrian delays by entering estimated relative flow weights in the
Pedestrian OD Matrices.

1 Add Intergreens to each Controller. The Phase Intergreens should now be added to
each Controller using the Intergreens View.

1 Add Stages to each Controller. Phases can now be grouped into Stages using the
Stage View. Stages created in the Stage View represent Stages configured in the
Controller and do not need to be in the order actually run. Phases can be added or
removed from a Stage by double clicking. LinSig will prevent Phases from being added
to a Stage if doing so would create a conflict between Phases. Where more than one
Stage Stream is being used on a Controller Phases must first be allocated to a Stage
Stream by double clicking the Phase in the Stream Box to the left of the Stage View.

1 Add Prohibited Moves for each Controller. Using the Interstage View add any
Prohibited Stage changes for each Controller by double clicking on the Stage change
to be prohibited in the Prohibited Moves Matrix.

1 Add Phase Delays. Again using the Interstage View, add any Phase Delays for each
Controller.

1 Create Stage Sequences for each Controller. A Stage Sequence represents an
order of Stages to run on a Controller. Several alternative Stage Sequences can be
created for each Controller with the one being used for modelling being selected in the
Network Control Plan. Stages can be added to a Stage Sequence by dragging Stages
from the Stage View. Stages within the Stage Sequence can also be reordered by
dragging with the mouse. Alternatively (and more quickly) a numerical Stage Sequence
can be entered into the sequence column of the Stage Sequence List.

1 Add Network Control Plans. Using the Network Control Plans View create Network
Control Plans to specify the Stage Sequence running on each Controller. Network
Control Plans avoidthe needtore-s peci fy each Controllerés St a
Scenario. Typically a Network Control Plan will be created for each different Network-
wide signal sequencing strategy.

1 Define Modelling Scenarios. A Scenario associates together a Traffic Flow Group,
Network Control Plan, Cycle Time and signal timings providing LinSig with all the
information it needs to calculate model results. Providing there are no errors in the
model LinSig will always display model results for the current Scenario which can be
selected from the main toolbar or in the Scenario View. LinSig will initially use arbitrary
Stage Lengths but these can easily be changed for the current Scenario either
manually using the Signal Timings View as detailed below, or automatically using the
optimisation facilities. LinSig will then recalculate the model results for the new Stage
Lengths. The Scenario View can also be used to optimise a number of Scenarios at
once as a batch.

1 Changing Signal Times using the Signal Timings View and Timing Dials. The
initial results displayed by LinSig will be calculated using an initial arbitrary set of Stage
Lengths for each Controller or Stage Stream. The current Stage times being used can
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be displayed using the Signal Timings View which also shows the duration of Phases
and details of Interstage structures. Stage Lengths can easily be changed by dragging
Stage Change Points with the mouse. LinSig dynamically updates model results for
the new Stage lengths as the times are changed. Alternatively Timing Dials can be
used to manipulate Stage Length directly from the Network Layout View.

1 Checking for Errors using the Error View. If Errors or Warnings exist in the Model
an indicator on the Status Bar at the bottom of the LinSig main Window will indicate
so. The Error View can be opened by double clicking on the Error Indicator. This View
lists all Errors and Warnings and wherever possible indicates their location. Errors
prevent the model from calculating results. Warnings allow results to be calculated, but
indicate that LinSig thinks some data or setting may be dubious and needs checking.
Information Warnings are LinSig bringing your attention to something you need to be
aware of.

9 Signal Optimisation. Signal Optimisation can be carried out to optimise signal timings
for each Controller or Stage Stream individually or to optimise the network as a whole.
LinSig can optimise the whole Network or individual Stage Streams for either best PRC
or minimum delay. Whenever an optimisation is carried out the signal times are
optimised for the currently modelled Scenario.

1 View Network Results. The Network Results View displays a detailed table of
performance results for each Lane or Lane Group and also for each Junction and the
Network as a whole. The table can be sorted by clicking on any column header and
columns can be added, removed and resized by right clicking on a column header. The
amount of information shown in the Network Results View can be controlled by
expanding and collapsing different Junctions using the plus and minus buttons next to
each Junction in the Network Results View.

1 Check Lane Flow Profile Graphs. As part of the Traffic Model Calculations LinSig
calculates detailed traffic flow profiles of platoons passing through each Lane. The flow
profiles can be displayed either using the Cyclic Flow Profiles View or embedded on
the Network Layout View. The Lane Graphs are extremely useful in studying how traffic
isusingaLaneand can assist with identifying any ar
being modelled correctly.

2.5.2. Modelling Sequence using Matrix Based Flows

Further details of each of the steps below are available in the View Reference section of this
Use Guide.

1 Network Information. Using the Network Information dialog box (Network->Network
Information) enter Project and user details for the Model.

1 Add Controllers. Add the traffic signal Controllers to the model using the Controller
List View (Controllers->Controller List View). Set the Controller type, naming
information and specify whether the Controller will allow multiple Stage Streams.

1 Add Junctions. Using the Network Layout View add a LinSig Junction for each
junction within the modelled network. The choice of how Junctions are used will usually
be obvious but sometimes it makes sense to create a Junction for network features
which are not strictly junctions, such as mid block pedestrian crossings. Give each
Junction a name and specify which Controller(s) (if any), and if appropriate Stage

Stream(s),ar e i nvolved in the Junctionds control

1 Add Entry Arms. Using the Network Layout View add Junction Entry Arms to each
Juncton.The Junction Entry Arms wil |l contain the
stop lines.
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1 Add Entry Arm Lanes. On each Junction Entry Arm create additional long and Short
Lanes to represent the A r midase structure. Remember that it is important to model
the Lane structure as traffic uses road space which may not necessarily be the same
as lane markings. Newly created Lanes will not show Lane arrows at this point as no
Lane Connectors have been added yet.

Add Exit Arms. Add Junction Exit Arms at the points where traffic leaves the Junction.

Add Exit Arm Lanes. On each Junction Exit Arm add any additional Lanes required.
Remember that Junction Exit Lanes are always Long Lanes and are used to structure
the Network not to model capacity issues such as merges immediately after a Junction.

1 Add Lane Connectors. Lane Connectors define which traffic movements are allowed
between Lanes on different Arms. If the recommended Arm structure discussed later
is used, Lane Connectors within a Junction define which turning movements can take
place from an Entry Lane to an Exit Lane at the same Junction. Lane Connectors
between Junctions specify which Lane changes can take place between junctions.
Lane Connectors are added in the Network Layout View by dragging with the mouse
from one Lane to another Lane.

1 Set Cruise Times on Lane Connectors. For each Lane Connector set a cruise time.
Where multiple Lane Connectors between Arms all have the same cruise time they
can be edited in one step by selecting all the Lane Connectors between the Arms, right
clicking on the Lane Connectors and choosing
the pop-up menu.

I Set Lane Lengths & Saturation Flows. For each Lane inturn editt h e k length 6
on the Lane Details tab and the saturation flow on the Sat Flow Data tab. Saturation
FIl ows can either be manually entered or cal ct

1 Add Zones. LinSig uses Zones for routed Networks or routed regions of Network to
specify how traffic will enter and exit the Network or routed region. Each Zone specifies
a Network Entry Arm and a Network Exit Arm to define how traffic will enter or leave
the Network from the Zone. The Zones are also used by Traffic Flow Origin-Destination
(OD) matrices to specify traffic flows wishing to travel through the routed regions of the
Net work. Zones are added in the Network Layou
the Zones pop-out menu on the Network menu. Zones are not required for Lane Based
Flow Network regions unless Routes are required for calculating journey times through
Lane Based Flow Network regions.

1 Create Traffic Flow Groups Flow Groups can be created and managed in the Traffic
Flow View. Remember that Flow Groups can be defined as a combination of other
Flow Groups using a formula to specify how they are combined.

1 Enter Traffic Flow Information into the Origin-Destination Matrix. Traffic Flow
information in LinSig is entered in Passenger Car Unit (PCU) flows between Zones.
The Traffic Flow View provides a Desired Flow OD Matrix in which the Traffic Flows
for each Zone-to-Zone movement are entered. The Actual and Difference Matrices are
used to display assigned flow information not to enter data. This is described in more
detail in Definitions above. | f the OD matri x iJmeatiéntturnkhgh own an
countsareava i | a b | e Matrix BEsEmagiod procedure can be used to estimate a
Matrix which is a best fit to the counts. If used, Matrix Estimation is carried out later in
the modelling sequence after Scenarios have been created.

1 Add Traffic Counts. If traffic counts are being used either to estimate the OD matrix
or just to validate the Network® assi gnment they can be ente
Junction Turning Countsdéd dialog box which is
and choosing 6Edit Junction Turning Count so.
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1 Add Traffic Sighal Phases to each Controller. The Phase View can be used to add
Traffic Signal Phases to each LinSig Controller. Each Phase should be given an
appropriate Phase Type, and Indicative Arrow and Filter Phases must have their
associated Phases specified. The 6Street Min
the desired minimum observable on the street which may be different from the
&Contr ol | ergiveniinnthe @anindlers specification which will exclude Phase
Losing Delays. As the Phases do not yet know which Lanes they are controlling the
Phases will not yet show any directional arrows.

1 Edit Lanes to Connect to Phases. Now Phases exist for each Controller each signal
controlled Lane can be edited to specify its controlling Phase. The Phases will now
show directional arrows based on the turning movements allowed in Lanes controlled
by the Phase.

1 Edit Lanes to specify Give Way Movements. Ea c h L @iveevays turning
movements are specified by ti cking O0Thi sVa¥MMdv eme nttheGilveers
movement tabs in the Edit Lane dialog box and entering give-way settings for the
movement. Further information on modelling give-way movements is provided in the
Network Results View section and the Modelling Background section.

1 Add Pedestrian Network. If pedestrian delay is being modelled Pedestrian Links,
Pedestrian Link Connectors and Pedestrian Zones are added using the Network
Layout View. Remember that each Junction has its own separate Pedestrian Network.
If it is not required to model pedestrian delay it is not necessary to add Pedestrian
Links etc. but timing constraints such as Pedestrian Phase Minimums and Intergreens
should still be modelled by including Pedestrian Phases in the Controller model.

1 Add Pedestrian Flow Information. Pedestrian Flows are specified in the Traffic Flows
View using a separate Pedestrian Origin-Destination Matrix for each Junction.
Remember that even if pedestrian flow inform
partially model pedestrian delays by entering estimated relative flow weights in the
Pedestrian OD Matrices.

1 Review the LinSig Routes. LinSig uses Routes to define how OD Flows are assigned
to the Network. A Route in LinSig is defined as a path of Lanes between two Zones.
LinSig automatically creates all possible Routes through the Network and lists them in
the Route List View. The Route List View can be used to examine Routes to check for
sensible routeing patterns and either automatically or manually disallow any Routes
which are unfeasible or undesirable.

1 Add Intergreens to each Controller. The Phase Intergreens should now be added to
each Controller using the Intergreens View.

1 Add Stages to each Controller. Phases can now be grouped into Stages using the
Stage View. Stages created in the Stage View represent Stages configured in the
Controller and do not need to be in the order actually run. Phases can be added or
removed from a Stage by double clicking. LinSig will prevent Phases from being added
to a Stage if doing so would create a conflict between Phases. Where more than one
Stage Stream is being used on a Controller Phases must first be allocated to a Stage
Stream by double clicking the Phase in the Stream Box to the left of the Stage View.

1 Add Prohibited Moves for each Controller. Using the Interstage View add any
Prohibited Stage changes for each Controller by double clicking on the Stage change
to be prohibited in the Prohibited Moves Matrix.

1 Add Phase Delays. Again using the Interstage View, add any Phase Delays for each
Controller.
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1 Create Stage Sequences for each Controller. A Stage Sequence represents an
order of Stages to run on a Controller. Several alternative Stage Sequences can be
created for each Controller with the one being used for modelling being selected in the
Network Control Plan. Stages can be added to a Stage Sequence by dragging Stages
from the Stage View. Stages within the Stage Sequence can also be reordered by
dragging with the mouse. Alternatively (and more quickly) a numerical Stage Sequence
can be entered into the sequence column of the Stage Sequence List.

1 Add Network Control Plans. Using the Network Control Plans View create Network
Control Plans to specify the Stage Sequence running on each Controller. Network
Control Plans avoidthe needtore-s peci fy each Controllerés St a
Scenario. Typically a Network Control Plan will be created for each different Network-
wide signal sequencing strategy.

91 Define Modelling Scenarios. A Scenario associates together a Traffic Flow Group,
Network Control Plan, Cycle Time, Stage lengths and Route Flows providing LinSig
with all the information it needs to calculate model results. Providing there are no errors
in the model LinSig will always display model results for the current Scenario which
can be selected from the main toolbar or in the Scenario View. LinSig will initially use
arbitrary Stage Lengths but these can easily be changed for the current Scenario either
manually using the Signal Timings View as detailed below, or automatically using the
optimisation facilities. LinSig will then recalculate the model results for the new Stage
Lengths. The Scenario View can also be used to optimise a number of Scenarios at
once as a batch and to assign OD matrices to

1 Changing Signal Times using the Signal Timings View. The initial results displayed
by LinSig will be calculated using an initial effectively random set of Stage Lengths for
each Controller or Stage Stream. The current Stage times being used can be displayed
using the Signal Timings View which also shows the duration of Phases and details of
Interstage structures. Stage Lengths can easily be changed by dragging Stage Change
Points with the mouse. LinSig dynamically updates model results for the new Stage
lengths as the times are changed.

1 Checking for Errors using the Error View. If Errors or Warnings exist in the Model
an indicator on the Status Bar at the bottom of the LinSig main Window will indicate
so. The Error View can be opened by double clicking on the Error Indicator. This View
lists all Errors and Warnings and wherever possible indicates their location. Errors
prevent the model from calculating results. Warnings allow results to be calculated, but
indicate that LinSig thinks some data or setting may be dubious and needs checking.
Information Warnings are LinSig bringing your attention to something you need to be
aware of.

1 Estimate Matrix.1 f Li nSigdés matrix estimation proced:?
OD Matrix, it can be carried out at this point in the modelling sequence as Scenarios
have now been defined.

T Assign OD Matrix t o &actslin8ig Routé is dssigneld a uaffie s .
flow for each Scenario. These Route Flows are then used to calculate Lane Flows and
ot her detailed flow information required for
assigned to the Scenar i odGDFBvwstotReutes dasedonh oo s i n¢
Current Scenariod from the Traffic FIlows men
Routes for this Scenario replacing existing Route Flows.

9 If necessary Fine Tune the Route Flow Distribution. | n cases wher e Li
estimate of Route Flows is not accurate enough, Route Flows can be manually
changed to reflect uneven distribution of traffic between Routes. Route Flows can be
edited by double clicking a Route in the Route List View. The Actual and Difference
Flow Matrices in the Traffic Flow View should be used to monitor the total Route Flows
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between Zones for the Scenario to ensure the total amount of traffic on Routes is the
same as that specified in the Desired Flows Matrix. After editing Route Flows can be
locked to prevent subsequent automatic assignments changing them.

9 Signal Optimisation. Signal Optimisation can be carried out to optimise signal timings
for each Controller or Stage Stream individually or to optimise the network as a whole.
LinSig can optimise the whole Network or individual Stage Streams for either best PRC
or minimum delay. Whenever an optimisation is carried out the signal times are
optimised for the currently modelled Scenario.

1 Investigate Reassignment. After optimising signal timings it will often be appropriate
to rerun the traffic assignment to take into account reassignment due to delay changes
caused by signal timing changes.

1 View Network Results. The Network Results View displays a detailed table of
performance results for each Lane or Lane Group and also for each Junction and the
Network as a whole. The table can be sorted by clicking on any column header and
columns can be added, removed and resized by right clicking on a column header. The
amount of information shown in the Network Results View can be controlled by
expanding and collapsing different Junctions using the plus and minus buttons next to
each Junction in the Network Results View.

1 Check Lane Flow Profile Graphs. As part of the Traffic Model Calculations LinSig
calculates detailed traffic flow profiles of platoons passing through each Lane. The flow
profiles can be displayed either using the Cyclic Flow Profiles View or embedded on
the Network Layout View. The Lane Graphs are extremely useful in studying how traffic
isusingaLaneand can assist with identifying
being modelled correctly.

2.5.3. Modelling Combinations of Matrix Based and Lane Based
Flows

When both Matrix Based and Lane Based Flows are used in the same model each of the
above two sequences should be carried out for each of the different Matrix based or Lane
Based model regions. Issues such as routing etc should then be checked for the Network as
a whole.

Modelling a Network with multiple regions using different flows types requires a good
understanding on modelling techniques such as traffic assignment, matrix estimation, routing
etc.
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33 Essenti al Background

This section looks at some aspects of the modelling in LinSig in more detail and provides
background in a number of areas.

3.1. The LinSig Traffic Model

LinSig uses Cyclic Flow Profiles (CFP) to model traffic moving through the Network. This
section explains the theory underlying Cyclic Flow Profiles and how they are used to calculate
gueues and delays.

The concept of using Cyclic Flow profiles to model traffic behaviour is often misunderstood
and assumed to be far more complex than it actually is. Although the model incorporates many
details which allows it to model more complex situations with greater accuracy the underlying
concept is relatively straightforward.

3.1.1.1. Model Structure

A fundamental feature of the model is to represent traffic flowing along a section of road as a
Lane or Lane Group. Each Lane represents a single, independent stream of traffic travelling
between two junctions. A Lane Group represents a Long and Short Lane which interact and
potentially block each other and is modelled as a group of interacting Lane Segments. For a
basic Lane traffic enters at its upstream end, from other Lanes, or from outside the Network,
and leaves at its downstream end at a rate dependen t on the Lanebs
whether it is a signal or give-way controlled Lane. The rate at which traffic enters or leaves the
Lane varies over time with the model calculating queues and delays based on profiles of the
arrival and discharge rate.

Time Slices

LinSig models the arrival and discharge profiles by splitting the profile into time slices, usually
of one second. This fine resolution is necessary to model the detailed behaviour of traffic at a
signal junction.

The amount of traffic arriving at a stop line during a time slice is dependent on the amount of
traffic entering the Lane from upstream Lane within the time slice adjusted for the travel time
on the Lane.

The amount of traffic able to leave a Lane during a time slice is dependent on how the Lane
is controlled. For example, a signal controlled Lane will allow no traffic to leave during its red
period but will allow traffic to leave at a maximum rate equaltot he Lanebs s
during its green period. The rate at which traffic can leave a give-way Lane varies continuously
dependent on the traffic flow in the current time slice on its opposing lanes.

Lane Groups model Long and Short Lanes which interact and potentially block each other.
LinSig internally models Lane Groups using Lane Segments which behave similarly to Lanes
but also models the complex interaction between Short and Long Lanes.

The application of the above rules enables LinSig to calculate the traffic entering a lane during
a time slice and the traffic leaving the Lane during the time slice. If the queue length at the
start of the time slice is known LinSig can then calculate the queue length at the end of the
time slice.

Modelling a Longer Period

A longer time period can be modelled by chaining together a series of time slices to model the
evolution of traffic flows into and out of the Lane, and the queue on the Lane over time. For
each time slice the queue at the start of the time slice is assumed to be the same as the queue
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at the end of the previous time slice. As long as the flow profiles are known for traffic entering
the network this method can be used to model a period of any duration.

3.1.1.2. Cyclic Flow Profiles

The main problem with the above methods is the amount of computation required to model a
long time period, for example one hour, with a sufficiently fine time-slice. This can lead to large
amounts of computation time and although computers have become much faster over the
years the effort involved is still significant especially when it is necessary to rerun the model
many times for optimisation purposes.

Cyclic Flow profiles have been used for many years as a way of reducing the number of
computations necessary to model a junction. This method takes advantage of the fact that
when all junctions in a network run at the same cycle time the pattern of traffic and queues on
under capacity Lanes will be very similar during each cycle throughout the modelled period,
that is, the flow and queue profiles on each Lane will repeat cyclically. In its simplest case
each cycle is assumed to be identical which can then be extrapolated throughout the peak
hour.

For example if the total delay on a Lane in the typical cycle is 2.3 pcuh, the cycle time is 90sec
and the modelled period is one hour, then as there are 3600/90 = 40 cycles in the modelled
period; the total delay for the hour is 40 x 2.3 = 92 pcuh. This also results in a reduction in the
computing power required for calculating the flow profiles by 40 times.

There are in fact three different cyclic flow profiles used for each Lane. These are:

1 Arrive/In Profile T This represents the profile of traffic entering the Lane throughout
the cycle.

1 Accept Profile i This represents the profile of traffic which is allowed to leave the
Lane in each time slice. The accept profile depends on the whether the Lane is
opposed.

1 Leave/Out Profile- This represents the traffic leaving the Lane in each time slice.
The Figures below show examples of each of the above profiles.
Arrive Profile

The Arrive Profile shown above shows the arrival
profile is derived from the Leave profiles from one or more upstream Lanes after they have

been adjusted to allow for the time to travel between stop lines, and for the dispersion of the

platoon whilst travelling along the Lane.
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Accept Profile

The Accept Profile shown below represents the discharge profile of a Lane controlled by traffic

signals. During the period the traffic signals are on green the Lane can discharge traffic at a

maxi mum rate equal to the Lan edicnctafficcandeaveon f | o\
the Lane.
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Accept Profile
Leave Profile

The Leave Profile shown below is calculated from the Arrive and Accept Profiles.
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Leave Profile

The initial peak of traffic at the beginning of the green period represents the queue formed
during the red period leaving the Lane at the saturation flow rate. After the queue has
discharged a short gap occurs when there is no traffic on the Lane to discharge before the
next platoon of vehicles arrive and immediately leave the Lane as it is still on green. At the
end of the green period the amount of leaving traffic falls to zero as the signals are now red
and further traffic arriving is forced to queue and wait for the next green period.
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These different periods are identified below:
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3.1.1.3. Interactions between Lanes

The flow profiles for each Lane are calculated based on the traffic arriving from one or more
upstream Lanes. It is important to fully understand how traffic moving between Lanes is
modelled.

Vehicles arrive at Then discharge at Vehicles assumed
down stream stop Saturation flow to to queue vertically
line with dispersed next junction at at stop line

profile Cruise speed \
I [ \ ‘g' ‘ﬁ'

Dispersion

Queuing and Dispersion
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The above diagram illustrates a number of key points. These are:

1 Vehicles queuing on a Lane are assumed to queue vertically at the Lane stop line. This
assumption means that every vehicle travelling along a Lane takes the same cruise
time to reach the stop line regardless of the length of the queue on the Lane. It also
means that the modelled number of vehicles queuing at the stop line may be greater
than the maximum number of vehicles that could be accommodated on the Lane.

1 The profile of vehicles leaving a Lane (the Leave Profile) is used to calculate the Arrival

profile at a downstream Laneds stop |i
process to be carried out simply by assuming the Arrive Profile of a Lane is the same
shape as the Leave Profile of the upst
cruise time.

1 Inreality unless Lanes are very short, platoons of traffic spread out as they travel along
a Lane. The shape of the Leave Profile is therefore smoothed as it travels along the
Lane to model the effects of platoon dispersion. The level of smoothing is dependent
on the Lane length.

1 In the case of very Short Lanes, platoon dispersion is negligible. In reality, another
effect becomes more prevalent due to the assumptions made about vehicles either
being at rest or travelling at cruise speed. This is known as Platoon compression.

Platoon Compression

It is assumed that vehicles start from the stop line at the cruise speed when the signals turn
green (or at least after the start displacement). This assumption is perfectly valid over Long
Lanes because traffic will start to disperse. However over a Short Lane of say 40 or 50 meters,
the start up time will effect when the first vehicle arrives at the second stop line. Conventional
modelling technigues assume that the first vehicle starts at the cruise speed and crosses the
downstream stop line after the cruise time has expired. In reality, this only happens to the last
vehicle; the first vehicle will take longer because it is starting from rest. Whilst the starting
displacement takes account of this at the first stop line, there will be no starting displacement
at the second stop line because the vehicles are travelling at cruise speed (anticipating the
green from the starting red/amber).

For example, consider the situation below where the signals at A commence green at time 0
and run until time 10. If the cruise speed from A to B is 5 seconds, then it may seem reasonable
to set the green time at B to be from 5 to 15 seconds. The last vehicle through A will be
travelling at the cruise speed and will therefore just clear the stop line at B. However, the first
vehicle at A will be starting from rest and the time it takes to get from A to B will be one or two
seconds more. This means that the signals at B could start two seconds later and run from
time 8 to 15, representing only 8 seconds of green. If this is modelled in a conventional way,
the stop line on B will be shown to be overloaded even though this effect can be clearly seen
to happen without overloading in practice. The way to overcome this is to set the traffic at B to
have no starting displacement (since the traffic will already be moving when the signals turn
green).
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Platoon Compression

Hence, if the traffic at A is set to run green from 0 to 10 seconds with the usual start and end
displacements of 2 and 3 seconds respectively, then the signals at B will need to be set at 7
to 15 with zero start displacement and 3 seconds end displacement. The effective green at
both stop lines will be 11 seconds, giving the same degree of saturation.

Generally, the rule is that if you are coordinating the signals in such a way that the first vehicle
arrives on an opening green (without needing to stop), then you can remove the starting
displacement.

3.1.1.4. Model Accuracy and Queue and Delay Calculations

At low and medium levels of flow on a Lane the above method is quite realistic and real life
random variations in traffic do not greatly affect the overall levels of delay predicted by the
model. However, it becomes increasing less accurate as flows increase as the assumption
that each cycle is the same becomes less realistic. When the flow on a Lane is greater than
its capacity this assumption is obviously incorrect as at the end of each cycle the queue will
have permanently increased by the difference between the flow arriving in the cycle and the
Lanes capacity over the cycle. Each subsequent cycle would then add a similar amount to the

Laneds queue, and as the flows are assumed

modelled period the queue will never discharge during this period.

This problem is resolved by taking advantage of the fact that the additional delay per cycle
due to over-saturation on a Lane can be separated from the delay caused by transient queuing
within the typical cycle. The oversaturated delay component is relatively easy to calculate
using a mathematical formula. This is then added to the transient delay calculated from the
cyclic flow profile of the typical cycle which is termed the uniform delay.

An attempt is also made to allow for the fact that when the degree of saturation on a Lane is
around 80-100% the real life randomness of traffic flows on a Lane will cause the delay to be
higher than the uniform delay. A random delay component is calculated using standard
formulae and is added to the uniform and oversaturated delay to give the total delay on the
Lane. In reality, traffic arriving at a stop line from an approach which has no signalled junctions
will have a very high random component where as arrivals from within a dense network of
signals will have a much lower random component. The random delay component in the
calculations is assumed to be a combination of the two situations.
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3.1.1.5. Queuing

The queue lengths calculated by cyclic flow profile models are often misunderstood and it is
important to understand the different queue components and how they are used to predict
gueue lengths.

Queues are inherently difficult to model accurately regardless of the quality or level of detail
used in the model. Predicted queue lengths are extremely sensitive to small changes in input
data. For example looking at a typical Lane in a LinSig model with a flow of 600 PCU, its
predicted queue at a degree of saturation of 90% is 19 PCU. Increasing the flow by 10% gives
a degree of saturation of saturation of 100% and a queue of 29 PCU i an increase of over
50% in the queue length.

Due to the variability of queues and sensitivity to small changes in conditions both in models
and in reality we recommend avoiding directly calibrating models to measured queues as
unless done with extreme care and highly detailed data it has the potential for introducing
significant inaccuracy into the model. It is recommended that a greater emphasis is placed on
ensuring capacities are modelled correctly whilst still checking that modelled queues are
acceptable.

LinSig models queue lengths in three components similar to those used to model delay.
Uniform Queuing

The Uniform queue is the cyclic queue which grows and dissipates every cycle when the Lane
is below capacity. LinSig calculates the maximum queue in the modelled typical cycle and
assumes this will be same for all cycles in the modelled period. The maximum Uniform queue
is the maximum length of the back of the queue as LinSig allows for the fact that vehicles are
still joining the back of the queue after vehicles have started leaving the front of the queue.
The maximum back of queue occurs when the discharging front of the queue catches up the
back of the queue which usually will be lengthening more slowly. This is illustrated in the figure
below.

Link 811

Queue clears as front of
queue catches up back of

queue
4 | / | 4

Back of queue
building at arrival rate

Flow

*
\ Front of queue

1] discharging at 1
saturation flow
rate

D-ﬁllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 0
0 12 24 36 43 60 72 a4
Time in Cycle Queue clearance time.
Start of End of Traffic arriving after
Red Red this time on green does
not stop
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Oversaturated Queuing

When a Lane is oversaturated a residual queue remains at the end of the modelled typical

cycle. The next cycle then adds to this residual queue by the same amount. This leads to a

constantly increasing residual queue throughout the modelled period. For example, assume a

Laneds arrival flow is 400 PCU/hr = 10 PCU/cycl e
= 8 PCU/cycle and the queue is zero at the start of the modelled hour. The queue at the end

of the modelled hour will be approximately (3600/90) x (10-8) = 80 PCU plus the maximum

uniform queue. The mean queue will be approximately half the queue at the end of the hour,

in this case 40 PCU.

Random Queuing

When a Lane has a degree of saturation less than 80% the uniform queue will be a good
estimate of queuing. In cases where the degree of saturation is greater than around 110% the
oversaturated case will also be fairly accurate, albeit sensitive to small changes or
inaccuracies in input data. However, in most cases in traffic assessments the Lanes of most
interest will be in the middle of these two zones in the 90-105% saturated range. In these
cases in real life the queue will randomly clear some cycles and not clear other cycles leaving
a residual queue. As the degree of saturation increases a higher proportion of cycles will result
in a residual queue which will gradually accumulate over the modelled period. As LinSig only
models a single typical cycle it is unable to directly model this random effect. LinSig therefore
indirectly allows for this Random queuing using a standard formula to estimate the level of
Random queuing on each Lane assuming random arrivals. This is then added to the Uniform
and Oversatur at ed Queues to give the Laneds Tot al Qu e
the Lane to be modelled using a single typical cycle reducing the modelling load it can lead to
inaccuracies in some cases, for example, when a Lane is in the middle of a dense network of
closely spaced signal junctions arrivals will often be very tightly platooned and non-random,
leading to an overestimate of Random Queuing. This is especially apparent on Short Lanes
which although highly saturated are completely coordinated with upstream Lanes, for
example, a circulatory Lane on a signal roundabout. Although the tight coordination allows all
traffic through in the green time with no queuing the random delay predicts a queue even
though the non-random behaviour of traffic in this case means no Random Queuing would
occur in practice. LinSig therefore allows the Random Delay/Queue calculation to be switched
off on selected Lanes. This should only be used in cases where it can be easily justified i It
should not be seen as a convenient way of reducing the queue on an inconvenient Lane!

Mean Max Queue

The Mean-Max Queue is the sum of the Maximum Back of Queue in the modelled typical cycle
and the calculated Random & Oversaturated Queue.
mean over a number of cycles of the maximum gueue occurring each cycle.
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3.2. Network Structure & Defining Traffic Flows in LinSig

This section discusses options for structuring the Network and defining traffic flows in LinSig.
Further details of the techniques discussed are given in the View Reference Section.

3.2.1. Background and Version Differences

An important decision with any LinSig model, especially larger models, is how the Network
should be structured and the related issue of how traffic flows will be defined.

Prior to LinSig 3.1 the only option for entering traffic flows was to use an Origin-Destination
Matrix for the entire Network. Although this provided the maximum level of detail it could lead
to long run times on large models, required the production of a Network wide OD Matrix which
could be onerous for larger models, and required the same level of detail to be used for the
entire model T not just the smaller area where detail was required.

LinSig 3.1 introduces an additional less detailed method with which to define traffic flows called
Lane Based Flows and also allows LinSig Networks to be structured to use the existing Matrix
Based traffic flow definition methods in areas where detail is required whilst using the simpler
Lane Based Flow methods across the rest of the Network.

3.2.2. Flow Definition Methods

However traffic flows are defined the objective is to determine traffic flows on individual Lanes
possibly disaggregated by traffic type, traffic movements passing through the lane, or some
other criteria. The traffic flow on each Lane can then be used by LinSig to calculate results.

The two available methods of defining traffic flows are:

1 Matrix Based Flows. Matrix Based Flows are similar to the method of defining traffic
flows in LinSig prior to LinSig 3.1. The following information is used to determine traffic
flows on Lanes:

o An Origin-Destination Matrix. Each Traffic Flow Group defines an
Origin-Destination (OD) Matrix which specifies the total traffic flow
for this Flow group between pairs of Zones.

0 Route Flows. The OD Matrix only specifies the total traffic flow
travelling between a pair of Zones not the route or routes taken.
When using Matrix Based Flows each LinSig Scenario defines a set
of Route Flows which specify the Routes taken by traffic travelling
between each Zone pair. A Route Flow can either be entered
manually or can be estimated by LinSig using a standard traffic
assignment user equilibrium algorithm to distribute traffic between
Routes based on calculated delays. Different Route Flows are stored
for each Scenario reflecting the fact that the same OD Matrix can be
assigned to the Network in many ways depending on signal timings
and other scenario specific issues.

Using Matrix Based methods LinSig can obtain a fully disaggregated breakdown of
traffic passing through each Lane which is used to refine the modelling of queues,
delays and capacities on each Lane.

i Lane Based Flows. Lane Based Traffic Flows are an alternative simpler way of
defining traffic flows compared with an OD Matrix and Routes. The following
information is used to determine traffic flow on Lanes:

0 Total Lane Stop Line Traffic Flow. The total stop line flow for the
lane is specified in PCU. This is obtained externally from LinSig
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using traffic counts, a strategic traffic model or any alternative
manual method.

o0 Incoming Turning Movements. Turning movements entering a
Lane from other Lanes. This will also be an Outgoing Turning
Movement from an upstream Lane.

o Outgoing Turning Movements. Turning movements leaving the
Lane to other Lanes. This will also be an incoming Turning
Movement from a downstream Lane.

Lane Based Traffic Flows contain no information on how traffic routes through the
Network other than the immediate upstream and downstream Lanes feeding and being
fed by a Lane.

If necessary Lane Based Flow Layers can be used to disaggregate traffic flow on a
Lane by traffic type (eg buses), by movement or any other criteria.

3.2.2.1. Choosing Which Flow Definition Method to Use

Each traffic flow definition method has advantages and disadvantages. It is important to
understand these when choosing how to structure a network.

The advantages of Matrix Based methods include:

T

LinSig has detailed information on how traffic routes through the Network. This means
that each Lane can be modelled with different traffic movements passing through the
Lane being kept disaggregated throughout the modelling process. This leads to more
accurate modelling of cyclic flow profile shapes which are used in the optimisation
process and to calculate model results. This is particularly important on complex
junctions such as signal roundabouts.

In smaller Networks where little route choice exists the amount of data entry using an
OD Matrix and delay based assignment is much less than when using Lane Based
Flows.

When changes are made to the Network, possibly as part of scheme development,
LinSig can quickly reassign traffic to Routes on the changed Network based on
modelled delays. This process is very quick and allows rapid assessment of the
consequences of traffic rerouting due to scheme changes.

In smaller Networks where the number of Routes is not too large very fine control over
traffic routing is available by manual adjustment of Route Flows.

Disadvantages of Matrix Based Methods include:

T

1

The greater level of detail has a cost in terms of model run times. The high level of
detail being modelled can lead to longer run times especially in larger Networks.

An Origin-Destination Matrix is required for the region of Network being modelled. For
larger Networks it is unusual to have a directly counted OD Matrix although ANPR
developments are making this increasingly more feasible. Although LinSig provides a
facility to estimate a matrix from traffic turning counts it can be onerous for an unfamiliar
user to produce a sufficiently robust OD matrix for a large Network if traffic counts are
of poor quality.

In larger Networks with significant opportunities for rerouting the number of possible
Routes through the Network can be very large. Although the number of Routes can
often be substantially reduced by judicious removal of unfeasible Routes a large
number of valid Routes can often remain which can make fine tuning of traffic routing
by manually adjusting Route Flows unfeasible.
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1 When traffic routes through the Network using criteria other than delay (eg signing)
significant manual Route Flow changes and/or Route locking may be required when
calibrating to ensure the OD Matrix and Route Flows match traffic counts.

Advantages of Lane Based Flow Methods include:

1 The entry of flow information is much more direct and avoids more complex concepts
such as Routes and delay based assignment.

1 As the level of detail is much less than Matrix Based Methods models will run faster
and larger models can be built. The speed advantage with smaller models will be much
less and will be less important than other factors when choosing which method to use.

1 Existing counted traffic flows or turning flows output from a strategic model can be
directly entered. This avoids the need to produce an OD matrix and assign it to the
Network and also avoids any calibration needed to ensure the assignment matches
the original counts or flows.

Disadvantages of Lane Based Flow Method:

M Less detailed traffic flow informati on
gqueues, delays and capacities. Although in many cases this lack of detail will only
cause minor insignificant differences in results, for some more complex junctions such
as signal roundabouts or closely spaced staggered T junctions the inaccuracies may
be more significant.

1 In simple Networks where delay based assignment is quick and accurate using Lane
Based Flows will often require significantly more data entry than using Matrix Based
methods.

1  When changes are made to the Network (for example banning a right turn) which will
lead to reassignment of traffic it is necessary to manually determine new Lane traffic
flows externally from LinSig. This can involve significant effort if no established
methods such as a strategic traffic model exist.

3.2.2.2. Lane Based Flow Layers

Lane Based Flow Layers can be used to separate out different traffic types or movements in
a Network or region of Network defined using Lane Based Flows. For example bus traffic or
traffic between two points in the Network can be separated out. LinSig models each Layer
separately whilst allowing for interaction between traffic in each Layer.

Matrix Based Network regions use a similar method to separately model flows on different
Routes through the Network. With Matrix Based regions all of the Layers are automatically
created invisibly in the background from Routes and do not require any manual data entry or
configuration.

Lane Based Flow Layers allow selective disaggregation of important movements or important
traffic types (eg Buses). They should not be used to model a Network which requires extensive
separation of traffic movements such as a signal roundabout as if this level of detail is required
it can be achieved much more efficiently using Matrix Based Methods.

For simple Networks where it is not important to separate out different traffic types it will be
sufficient to use a single Layer for the whole Network.

3.2.3. Using both Matrix Based and Lane Based Methods in the same
Model

LinSig 3.1 allows Matrix Based and Lane Based Flow definition methods to be mixed in the
same model. This has the advantage of allowing important areas of the Network which require
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detailed modelling to be defined using Matrix Based methods whilst the rest of the Network is
modelled using Lane Based Flows. Lane Base Flows will usually be sufficiently accurate
where flow patterns are simple, for example an arterial road with little side road traffic relative
to the main road, but may not be sufficiently detailed for complex situations for example a
signal roundabout.

Remember that the size of Network and other factors as discussed above may mean that it is
sometimes simpler and more efficient to model the whole Network using either Matrix Based
or Lane Based flow definition methods. If it is easy to model the whole Network using a Matrix
this will often be the best choice as full accuracy is maintained across the Network.

3.2.3.1. Determining Regions which may Require more Detailed Modelling

Generally Lane Based Flow Methods will be sufficiently accurate when the turning proportions
of flow leaving a Lane or larger section of Network do not depend significantly on the where
the flow has come from.

For example this would occur if all traffic turned 30% left 70% right from a Lane regardless of
where it has come from.

If the situation is more complex and traffic turning left INTO the Lane will exit 30% left/70%
right, but traffic turning right INTO the Lane will exit 80% left/20% right this indicates routing is
important and should be considered. This can be done using either Matrix Based methods if
flows are unbalanced over a wider area (eg a signal roundabout) or Lane Based Flow Layers
if only a small area is affected (eg a staggered pair of T junctions)

3.2.3.2. Defining Network Regions

Each Traffic Flow Group contains an OD Matrix, a set of Lane Based Flows or both. LinSig
uses the combination of the OD Matrix and the Lane Based Flows to define Network Regions
which are modelled using either method.

Creating a Matrix Based Network Region
To define a Matrix Based Region:

1 Create Zones around the periphery of the region including at the boundary with the
rest of the non-Matrix Based Network.

9 LinSig uses a single OD Matrix for the entire Network regardless of any Network
regions however only the parts of the matrix relevant to each region are used.

9 Enter the section of the OD Matrix just for the Zones surrounding this region. OD Matrix
cells representing traffic between Zones in different regions should be left blank.

1 Use Delay Based Assignment to assign the OD Matrix to the Network region. Use the
Assignment options to select only Zones surrounding the region. Only Routes between
Zones around the region are used.

Creating a Lane Based Network Region
To Create a Lane Based Flow Region:

1 Do not create Zones around the region which will use Lane Based Flows unless
required for measuring journey times. Zones are only necessary in Lane Based Flow
regions if Routes are required for calculating journey times.

1 Use the Lane Based Flow Drag and Drop editing and the Edit Lane dialog box to define
Lane Based Flows on all Lanes in the region.
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Boundaries between Network Regions

Ataboundary betweentwo r egi ons where either of t Ineeritr egi ons
Cyclic Flow Profile from Upstream Exit Lane6 s et ti ng i n t bBAdvaBcgdtab Lane ¢

on Lanes being fed by Zones at the region boundary to ensure traffic crossing the region
boundary is correctly profiled.

It is important to ensure that Lane Based Flow regions and Matrix Based regions only overlap
if this is being deliberately modelled. Where a Lane defines both Lane Based Flows and Matrix
Based Flows LinSig will add these together to give a total Lane Flow. This is sometimes useful
in advanced situations but can be confusing and is best avoided.
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3.3. Give-Way Lanes in LinSig

LinSig models two main types of Give Way Lane. These are:

1 Anun-signalised Give Way Lane such as at a priority junction or a left slip.

1 A Right Turn Lane which gives way to opposing traffic for part of its green period.
LinSig uses its give-way model to model the first scenario and uses the give-way model plus
other Right Turn Model components to model the second scenario.

3.3.1. The LinSig Give Way Model

9 The capacity of an un-signalised Give Way Lane is modelled using an assumed
relationship between the capacity of the movement giving way and the rate of flow on
Lanes opposing the Give Way Lane. LinSig assumes a linear relationship as shown in
the graph below. The linear relationship is specified using the following parameters:

1 The Intercept Fo is the maximum flow when the Lane is potentially opposed but no
opposing traffic is present.

1 The Slope A; is a coefficient which specifies by how much the capacity is reduced by
flow on the opposing Lane.

1 Fiis the Minimum Flow that is able to discharge regardless of Q;.

LinSig allows for any number of opposing Lanes by allowing additional A, parameters to be
specified for each opposing Lane.

‘/ Intercept (Fo)
Slope (A1)

Capacity /
(F) Minimum Flow (Fy)

P Controlling
Flow (Q1)

F=Fo-A1"Q1

The above parameters can be interpreted in traffic terms as follows:

1 Intercept (or Max Flow). The Intercept is the maximum flow rate that could exit the
give way Lane if no opposing flow was passing the give way Lane. It is important to
differentiate this value from Saturation flow. Saturation flow values assume that the
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driver will not have to stop. The Intercept value assumes the driver may have to stop
and will have to slow down to check for opposing traffic even if none is present. The
Intercept value will usually be much lower than a saturation flow value for a Lane with
the same geometry.

1 Slope (or Coefficient). The Slope relates to the effect the opposing flow has on the
capacity of the give way Lane. If a give way Lanes capacity drops rapidly as its
opposing flow increases the slope will be higher.

T Minimum Flow. The minimum flow represents a minimum value that will be able to
discharge regardless of the level of opposing flow. This should only be used if it is felt
that LinSig is underestimating the amount of traffic able to discharge under high levels
of opposing flow.

LinSig uses the above relationship together with the flow on the opposing Lane in each time
slice to model the capacity of the give way Lane in each time slice.

3.3.1.1. Typical Values of Give Way Parameters

Typical values of Slope and Intercept for common situations include:

Intercept Slope Minimum
Give Way Controlled Left Turn 715 0.22 0
Right turn at Signals (Equivalent to Webster 1439 1.09 0
& Cobbe)
Give Way entry for a Signhal Roundabout 1000 0.33 0

The above values should be treated as a reasonable starting point as all junctions will be
different. If further accuracy is required the above give way parameters will need to be refined
either by using relationships between geometry and give way parameters based on local
research (eg RR67 methodology in the UK) or from site observation.

The values for the right turn as signals are designed to give as close as possible
correspondence with the Webster & Cobbe give way model used in earlier versions of LinSig
and generally accepted in the UK for many years.

3.3.2. The LinSig Right Turn Model

The majority of signal controlled junctions allow right turning traffic to turn in gaps across
oncoming traffic when the signals are green. However, there are a number of additional issues
to consider compared with a simple give way described above.

3.3.2.1. Right Turn Capacity Components

The capacity of a right turning traffic stream is comprised of a number of components. These
are:

Right turning traffic across gaps in the oncoming traffic
Unopposed movement when opposing traffic is stopped

Stationary traffic turning right during the intergreen.

= =4 =4 =4

A bonus effect from vehicles waiting in the junction prior to the start of an indicative
arrow.
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Right turning traffic across gaps in the oncoming traffic

LinSig uses the give way model described above to model the capacity of the right turn during
the period it is opposed by oncoming traffic. Common practice in the UK for many years has
been to use Tanners formula to calculate the amount of traffic turning in gaps. This can be
closely approximated in LinSig 3 by using 1440 for Intercept and 1.09 for slope in the give way
model.

Unopposed movement when opposing traffic is stopped

The Capacity during the time when the right turn is unopposed, possibly whilst an Indicative

Green Arrow is running, is calculated wusing the
defined for the give way Lane. Thondlowiithgrighte | owe |
turners share the Lane with Ahead traffic as the
movement.

Stationary traffic turning right during the Intergreen

Vehicles waiting in the junction at the end of the main road stage can turn right during the
Intergreen. The Intergreen clearance depends upon the geometric nature of the junction. In
the example above it is assumed that the two yellow vehicles stored in front of the stop line
will clear during the Intergreen period. Any other vehicles waiting behind the stop line will wait
for the next cycle.
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Bonus effect from vehicles waiting in the junction prior to the start of an indicative
arrow

This concept, which is unique to LinSig, requires careful consideration but is easily observed
at any existing junction with a right turn indicative green arrow. When right turners are
controlled in this way there are no stationary vehicles in front of the stop line at the end of
green, which can then clear the junction in the following Intergreen period. However, an
equivalent storage effect applies because of the way in which vehicles move off at the start of
the arrow phase green period. This effect is controlled by the Right Turn Factor.

The above figure illustrates the concept of the Right Turn Factor.

At the start of the indicative arrow effective green (Phase E), the first car will move off to clear
the junction. However, it will be about 3 seconds later when the fourth car (shown in red) is
able to move over the stop line. Effectively the first 3 seconds of arrow time have discharged
3 cars after which, cars can cross the stop line at the saturation flow. Without this storage
effect the first 3 seconds would only have discharged 1.5 cars. Compared with an ordinary
phase, such as a fully signalled right turn, there is an additional capacity of 1.5 PCUs per cycle,
which is half the number of right turners waiting in front of the stop line, corresponding to the
default value of the right turn factor of 0.5.

Bonus Capacity = Junction Storage x Right Turn Factor

In extreme cases, it is possible that no movement across the stop line can take place at all
during the green arrow period. If the right turn storage, for example, is 5 cars and a minimum
arrow time of 4 seconds is in operation, then the end of green will have occurred before the
fifth car moves off from its waiting position just in front of the stop line. In such cases there
may be little point in providing a right turn indicative arrow. With LinSig it is easy to try out
sequences with or without a green arrow and to examine the effect of re-locating the stop line
so as to alter the number of right turners able to wait in front of it. When using other computer
or manual methods of calculation the above effect is not normally recognised and the situation
is treated as if no right turners were allowed to wait in front of the stop line. LinSig will therefore
calculate shorter green arrow times than other methods. The validity of this can easily be
confirmed by observations of traffic behaviour at existing signals in your area. The default
value of Right Turn Factor is 0.5. It is unusual to have to change this value but if a change is
proposed it should be carefully justified using site observations.
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Right Turn Move Up

In order to ensure that right turning traffic has reached a position in the junction to accept a
gap, a right turn move up parameter is specified. This is the time taken for a right turning
vehicle to get from the stop line to the front position in the storage area. A rule of thumb is to
estimate the move up time as 1 second for each PCU of storage space in front of the stop line.

Clear Conflict Times

The Queue Clear time is used to ensure that right turning traffic cannot clear during the
Intergreen until the last opposing vehicle has travelled from the stop line to the queue clear
point.
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4.Vi ew Reference

LinSig maintains a detailed model of the Network being studied and the traffic signal
controllers controlling Junctions within the Network. The model is displayed and edited using
a series of Views. Each View displays the model in a different way or allows different aspects
of the model to be worked on.

The LinSig Viewswerei nt r oduced br iielfilnySiign BdaSseicctsi6o nwh2er e t F
are briefly summarised. This section covers each View in more detail describing how they are
used to edit the model and to interpret results.

The LinSig Network Views are:
Network Layout View.
Traffic Flows View.
Route List View.
Turning Counts View.

Matrix Estimation View.

=A =4 =4 =4 =

I Lane Timings View.
The Controller Views are:

Controller List View.

=

Phase View.

Intergreen View.

Stage View.

Stage Sequence View.
Network Control Plans View.
Network Control Layout View.
Interstage & Phase Delays View.
Signal Timings View.

Multiple Interstages View.
Phase Data View.

Stage Minimums View.
SCOOT Data Preparation View.
Phase Based Design Tool.

M VISSIM Interface View.

The Results and Reporting Views are:

=A =4 =4 =4 =4 A4 4 4 -4 -5 -4 - -4

1 Scenario View.

1 Network Results View.

1 Travel Time/Delay matrix View.
1 Model Auditing View.

1 Audit History View.
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)l
T
T

1

Cycle Time Optimisation View.

The Report Builder.
Cyclic Flow Profiles View.

Time Distance Diagrams View

Other Miscellaneous Views:

T
T
T

Error View.
Undo History View.

Lane Data Grid View.
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4.1. General View Features

Some features are common to a number of Views.

4.1.1. Always on Top

The 6Al ways on top feature allows a View to be Kk

you wish to prevent a smaller View becoming | ost

be switched on for a view by rdlgihakiorfg etatcéh &/p iew®d s
SIE=]

2l 2 28].8=

Always On Top Off
= [=]=]
B 22L&& 2]

Always On Top On

If two overlapping Views are both set to always on top the most recently used View will be on
top.

Tip: Avoid having a | arge View wit
easy to lose smaller Views behind it.

4.1.2. Zoom and Pan

The main graphical layout Views can be zoomed and panned using both the toolbars and the
mouse. Zooming can be carried out using the zoom toolbar located on the main toolbar of
each of the zoomable Views.

2 0
MAX | MIM

=] 2| 2

=21

Zoom Toolbar
The toolbar buttons are from left to right:
Zoom to fit View contents to Window.
Zoom View in.
Zoom View out.
Zoom to Max.
Zoom to Min.

Size Window to fit View Contents at current Zoom level.

=A =4 =4 -4 -4 A
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If your mouse is equipped with a mouse wheel the zoomable views can be rapidly zoomed by
scrolling the mouse wheel backwards and forwards. The direction of zoom can be reversed if
desired using 6Program Optionsé on the File menu

4.1.3. Defaults, Colours and Visual Settings

LinSig can use a range of default settings many of which can be changed to custom values
specific to your individual usage.

Defaults and Visual settings are split into groups. These are:

1 File Specific Settings. These settings are | ocated on the
theo6 Net wor k d$ etl toign doo& . Thi s canNdwkSeenedgd§
from the Network menu. The tab contains settings which relate to the layout of the
Network Layout View and other Views which are likely to be specific to an individual
file rather than for a user. For example, a very detailed network may look better with a
smaller text size or narrower lanes. These settings are therefore stored in the LinSig
file so they are used whenever the file is opened by any user.

91 Default Settings for New Files. The Default Settings for new files are located on the
6Defaults for New Filesd and 6Graphical Def al
New Filesd dialog box. This is opened by <cho
File menu. These settings only apply to new files created in LinSig and once set avoid
the need to setup your preferred File Specific Settings in each new file.

1 User Graphics Settings. These settings are |l ocated on th
6Col our Optionsd tabs of the O6Graphics Settir
6Graphics Settingsédé from the File menu. The

issues such as colours, line thicknesses and font sizes which do not affect the Junction
Layout and can therefore be specified by personal preference rather than being tied to
each file. Each LinSig file opened will be displayed using the User Graphics Settings.

1 Program Settings. These settings are | ocated in the ¢
which is opened by choosing 6Program Setting
Settings affect a number of aspects regarding the way LinSig operates, such as Auto-
updates and Auto-save.

The Colours, Font, Text Sizes and other visual settings can usually be altered for items
displayed in Views. Generally it is recommended to retain the default colours unless a good
reason to change them arises as this will avoid confusion between different users. This User
Guide assumes that colours are set to default when referring to the colour of items and objects.
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4.2. Using International Options

LinSig includes a number of features to make it easier to use outside of the UK. These include:

9 Drive-on-the-Right Graphical Views. When t heonthéRiigvhet & opti on i
LinSig displays graphical Views using Drive-on-the-Right logic.

f SCATSE -Based Terminology. LinSig can display Traffic Signal Controller based
views using terminology and labelling consistent with the SCATSE adaptive traffic
control system developed by New South Wales Roads and Traffic Authority.

1 SCATSE Controller specification. LinSig allows you to specify input data for
SCATSE controllers in a form consistent with the SCATSE system.

T 6Level of ServbiLceSigdcaatdi 8play a O6Level o 1
Lanes, Junctions and the entire Network.

f SCATSE Flow Import. LinSig can import traffic flows from detector data output by
the SCATSE Traffic Reporter program.

 SCATSE 6 Dai sy Ch aiLm8ig carfdisgag tontroller offset timings relative
to a master controller for easy extraction into the SCATSE system.

4.2.1. Using Drive-on-the-Right for Graphical Views

LinSig can be set to display Graphical Views using Drive-on-the Right logic as follows:

T Choose ONetwork Settingsdé from the LinSig Nei
Settings dialog box.

T Click t heSefti@sda pthaibc aolf t he Net work Settings di
T Choose 6Rightdé for the Drive Side Option.

This setting should be set before beginning to build a model as LinSig cannot convert a Drive-
on-the-left model to a Drive-on-the-right model or vice versa.

4.2.2. Using SCATSE -Based Controllers and Terminology

Full details of using SCATSE -based Controllers and Terminology can be found in the
SCATSE -specific version of this User Guide.

Ver. 3.3/F | Oct 2024



52 | View Reference

4.3. Network Layout View

The Network Layout View is the most important View in LinSig. The View is used to build a

detailed model of the Networkés geometric

stru

combining components such as Junctions, Arms, Lanes and Zones to define the Junct i on 6 s

layout and to specify how traffic can flow through the Junction.
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4.3.1. Network Building Overview

The section 6The LinSig Modelling Process?d

suggested sequence of steps for building a LinSig model. The Network Layout View is used

for a number of steps in this process. The key tasks carried out in the Network Layout View
are:

Create LinSig Junctions for each real Junction.

Add Arms to each Junction to reflect the Network Structure. The Network Arm
Structure described below is recommended.

Add Lanes to each Arm to reflect the Lane layout within each Junction.
Join Lanes on different Arms using Lane Connectors.

Edit Lanes to set Saturation Flows and give-way settings.

= =4 =4 =4

If using a Matrix Based Flows add Zones to define the entry and exit points for the
Network.
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9 Ifusing Lane Based Flows specify flows using the drag and drop interface to drag flows
around the Network.

1 Create LinSig Controllers using other Views before returning to the Network Layout
View to specifyeachLanebs controlling Phase(s).

Create a Pedestrian Network for each Junction as desired.
Use the Network Layout View to display results as text and profile graphs.
This section describes how to use the Network Layout View to carry out the above tasks.

4.3.2. LinSig Network Structure
LinSig uses Junctions, Arms, Lanes, Lane Connectors and Zones to describe a traffic

Network. A parallel Pedestrian Network can also be modelled within the same model using
Pedestrian Links, Pedestrian Link Connectors and Pedestrian Zones.

<rL—NetworkLayout\|"iew ﬂ EI@
b SRl S| B2l Ll edadB | 19| ] El S0 (S SR ]l o Aoz a00%] &2
Find Junction: | j Find Arm: | J @rﬂ | J
Pedestrian @
Lane Link Lane Connector -
:
| 11— N » 1 51—
| AN — 0
- - T Arm 5 - T
Arm 1 - London Road N
o endenres % Arm 2 - High Street
s Arm 4 - _ % b *
= Ll —eEm K|
2 ANl

@
5,
3

Pedestrian
Link Connector @i’\\&

Traffic
Zone

RN

m

g4

T 18aas Yied - £ Uy
Arm B

High St/London Rd/Park St

PRC: 26.0 %
Total Traffic Delay: 19.4 pcuHr

Pedestrian Zone Ave. Route DelayPer Ped: 63.6 s/Ped

A Junction

Route Filter: Reset Origin: Zone|AII j Arm |AII j Lane|AII j Contains: Junc |AII j Arm |A|I j Lane |AII j Connector | All

The roles of these key items are described in Definitions in section 2.1.

Ver. 3.3/F | Oct 2024



54 | View Reference

4.3.2.1. Recommended Network Structure

ALinSig Networkodés Arms and Lanes can be struct
following describes a recommended structure for Networks. LinSig does not require or enforce

this structure but sticking to the structure will make Networks more consistent, easier to

understand and visually tidier.

The key elements of this structure are:

M Junction Inbound Arms/Lanes. These are the Arms & Lanes on which traffic

approaches a Junctionds stop | ine and which 1

1 Junction Exit Arms/Lanes. These Arms & Lanes are used purely to assist with
Network structure and do not need to model capacity, queues or delays. The Lanes
should be modelled with unconstrained (infinite saturation flow) Lanes and with a
nominal length of 1 PCU.

9 Junction Turning Lane Connectors. The Junction Turning Lane Connectors are
used to represent the turning movements within the Junction. The cruise time allocated
to these connectors should be the time traffic takes at turning cruise speed from the
stop line of the Lane on which it enters the Junction to the point it leaves the Junction.
This will usually be 2-10 seconds for a typical size of signal junction.

1 Inter-Junction Lane Connectors. The Inter-Junction Connectors represent the road
bet ween the exit from one Junction (the exit
Ar m) to the next Junctionds stop Iline. Re me
distance are specified on the Lane Connectors not the Lanes. The cruise time allocated
to these Lane Connectors should be the time traffic takes at cruise speed from the exit

of the upstream junction to the stop line of the downstream junction.
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Recommended Network Structure
Modelling Lane Changing (Weaving) between Junctions

In many networks of closely space signal junctions, there is little opportunity for traffic to
change lanes between junctions. In fact, in many cases it is good practice to try to design the
networks lane structure to minimise the need for traffic making disruptive lane changes. There
is a balance to be had however, as sometimes the ability to change lanes between junctions
means that traffic can distribute between lanes more evenly improving capacity.
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The Inter-Junction Lane Connectors in LinSig are used to control the Lane changes allowed
between Junctions.

Where no lane changing is possible, as is often the case at closely spaced junctions, Lane
Connectors simply | oin L arEgitsdanesrto theleqivaent kamesous J u |
on the downst rEatytranegsunct i onods

Where lane changing can take place additional diagonal weaving connectors are used to

represent traffic changing lanes between junctions. In Matrix Based Network regions this will

create additional Routes which provide LinSigds
balance traffic between Lanes.

Avoiding Excessive Weaving

Care should be taken with the modelling of weaving as excessive use of weaving connectors
can create very large numbers of Routes in Matrix Based Network regions many of which are
not strictly necessary. These excessive Routes can significantly slow down optimisation and
assignment within LinSig. Often the excessive Route numbers are due to LinSig creating
Routes which weave backward and forwards between Lanes many times along a corridor.
Unfeasible Routes can be quickly located and marked as non-permitted using the Route List
View. This will prevent LinSig from incorrectly assigning traffic to them and also significantly
speed up the model.

Automatic ldentification of Excessive Weaving Routes

LinSig 3.1 introduces a new method of automatically identifying Routes which excessively
weave backwards and forwards between Lanes. This can be used as follows:

T I'n Network Settings check that the option 0
selected.

f On =each Lane Connector which carries weavin
Connectordé option in the Edit Lane Connector
are shown dotted.

Weaving
Connectors

7| J2:4/1—»
A

J2:4/2—

J3:1/1-4 @/
@-

J3:1/2—

Arm J2:4 - Main Road Eastbound “Arm J3:1 - Main Road Eastbound

e 'Arm J3:4 - Main Road Westbound.

—222 @ b +——J3:4/2

@
| &J2:211 — @) [ 3471

1 Set a weaving penalty (sec per PCU) in the assignment options dialog box. This
penalty is added to the assignment journey time of all traffic using this connector. This
acts as a deterrent for traffic using this connector and discourages traffic from choosing
Routes containing a high proportion of Weaving Lane Connectors. The weaving
penalty only effects the journey time used for assignment purposes and does not affect
any reported journey times or delays.

Ver. 3.3/F | Oct 2024



56 | View Reference

4.3.3. Specifying Network Information

Information regarding the Network being built can be entered using the Network Information

di alog box. This is opened by choosing 6Networ Kk

H. Network Information

Network Details:

Project name LINSIG User Guide Example
Scheme Title This is an example of a typical single junction LinSig model
Client Anyshire County Coundl
Site Refis)

Design Layout Ref

Date Started

Date Completed

Model Purpose

Model Assumptions

Flow Details

Safety Considerations

Model Checked By

Model Checked Date

Additional Detail

User Details:

User name Paul Moore

Company forganisation name JCT Consultancy Ltd

Address LinSig House, Deepdale Enterprise Park, Nettleham, Lincoln,...

Network Location:

Location London Rd, High 5t, Park 5t, Anywhere

Latitude 53.2515 ¢

Longitude -0.5174 =

Zoom 19

£ >
I

Select an item to set its properties

Reset to defaults oK | Apply Now | Cancel |

The following information can be specified:

Project Name. The name of the Project for which the Network is being built.
Scheme Title. A title for the Network.

Notes. A range of note fields are provided to allow information on a range of topics to
be added to the model file.

1 User Details. The Users Name, Company and Address. This can be used in reporting
et c. if desired. I't is recommended to
for new Filesd dialog box opened from

1 Network Location. The place name, Latitude and Longitude of the Networks location
can be specified. This is then used by
area using Google Maps.

4.3.3.1. Displaying the Junction in GoogleE Maps

If you have access to Google Maps from your computer LinSig can display Maps and/or aerial

photography of the area around the Network

menu. This will open Google Maps in your default browser and jump to the location specified
in the Network Information dialog box. Please note that JCT are not responsible for the
availability of this service and Google in no way endorses LinSig.
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4.3.4. Working with Junctions

A LinSig Junction is a grouping of Arms, Lanes and other items which are associated with a
real junction. It is used to graphically manipulate these items as a group and to structure and
display results and other junction related information.

<FNetworkLayoutV\ew ﬂ EI@
| sl o|ele|| BlelLlalale| 1] mlr | s S as] o lo|w alolx]a]ax] s @lele| B
Find Junction: | j Find Arm: | J @rﬂ
A
Q
&
| 1H—|(D— X | 51— | @
| 12| 1@ .
-~ = j = Arm 5 -
""" Arm 1 - London Road N
A . % Arm 2 - High Street |
T Arm 4 - _ \ - =
' N —2) [—2n |
@ —an &
—21 |

! C
B | z
e 3 Hirgh St/London Rd/Park St
- w PRC: 26.0 %
_;J &= Total Traffic Delay: 19.4 pcuHr
iy Ave. Route Delay Per Ped: 63.6 s/Ped
= E
<
2 =
o (=)
2 |
L3 J ga—
Junction
Route Filter: Reset Origin: Zone [all | Am [al | lane[al ~| | Contsins: Junc Al «| Arm [al  «| Lame [al ¥ | Comnector |al ~| | Destination: Zone |

The information shown by the Junction includes:

Junction Name. This is a name which identifies the Junction.

PRC. The Practical Reserve Capacity of the Junction.

Traffic Delay. The total traffic delay on all Lanes associated with the Junction in PCUh.

Pedestrian Delay. The delay per Pedestrian in secs/Ped.

= =4 =4 -4 =

The Junction& Controller(s). The Controller or Controllers associated with the
Junction.

4.3.4.1. Creating New Junctions

When a new LinSig file is created LinSig automatically creates a new Junction. If your model
only contains a single Junction you can use this initial Junction and there is no need to create
any further Junctions. Where your model contains several Junctions additional Junctions can
be created as follows:

1T Choose O6Add Junct i on 6-ouf meourontheMNetwadbkinenu.AAnéewo ns 6 p o
Junction will be created which can be dragged into its desired position and dropped by
clicking with the mouse.
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1  When the Junction is dropped the Edit Junction dialog box will be displayed. This

allows the Junctio

nod settings to be entered.

#

B " Edit Junction

|'\

| =& |

Junction Mumber
Junction Name
Is Signal Controlled
Cl1

Stage Stream 1

1
High StfLondon Rd/Park 5t
=

] Cancel

- 4

1 The following settings are available for the Junction:

T

(0]

Click 060

Junction Number. The Junction Number will default to one more
than the maximum Junction Number of the existing Junctions.
Junctions can be numbered in any order but all Junction Numbers
must be used with no gaps in the sequence. If the new Junction is
allocated the same number as an existing Junction the new Junction
will be inserted into the Junction numbering sequence and higher
numbered Junctions renumbered.

Junction Name. A descriptive name for the Junction.

Is Signal Controlled Setting. This setting specifies whether
Controller and Stage Stream associations in the next two settings
can be specified for this Junction.

Junction Controller. This specifies the traffic signal controller(s)
which control the Junction. Normally a Junction will only be
controlled by a single Controller, however in rare cases a large or
complex junction may be controlled by two or more Controllers.

Junction Stage Streams. In some cases a Junction may be
operated by only one of the Stage Streams running on a Controller.
In this case only the Stream(s) controlling this junction should be
selected.

Ké to finish creating the Junctd.i

Remember that Junctions and many other Items can also be
added using right click pop-up menus as well as from the main
menu. This may be quicker in some circumstances.

4.3.4.2. Moving and Repositioning Junctions

Junctions can be manipulated as follows:

1

Select a Junction with the mouse. The Junction outline turns red indicating the Junction

is selected and Li

The selected Jun
associated Arms,

nSig indicates which Arms belong to the selected Junction.

ction can be dragged with the mouse to move the Junction and its
Lanes etc.
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independently of its Arms, Lanes etc.

4.3.4.3. Editing Junction Settings

4.3 Network Layout View | 59

If the SHIFT key is held down whilst dragging the Junction the Junction can be moved

Aldunctonbsettings can be edited by selecting the Jul
the Junctionpop-out menu on t he Network menu. This will
Junction settings can then be editedoasbédescribe
4.3.4.4. Editing Junction Turning Counts
Traffic Turning Counts in LinSig can be used for the following purposes:
9 Estimating a Traffic OD Matrix.
9 Validating a traffic assignment.
If neither of these processes is being carried out it is not necessary to enter Turning Counts.
Traffic Counts are entered using either a turning count matrix for a Junction or using the Matrix
Estimation View.
Edit Junction Tuming Counts Li_E-J‘
Junction Turhing Counts are used for Matris Estimation and/ar for validating assigned turning Flows. Enter
Turning Countzs here for use in kMatrix estimation and/or assignment validation,
Turning Countz are for currently zelected Flow Group.
Flow Group being edited:
F1 - 200 Friday &M Peak
Change the Flow Group being edited by changing zelected Flow Group.
Count | Modelled Flow 7] | Difference |
|
Origin/Destination | ¢ | 5 | 6 |  Total
1 Londeon Read 800 | 300 1100
2 High Street 600 200 800
3 Park Street 400 | 200 @00
Total 1000 1000 500 2500
[#] Far comparizon with Counts, the Modelled Flaw does not include Lane-Baszed flovw or Bus Flow
0k | Cancel
A Junctionds Turning Count Matrix can be edited
Select a Junction with the mouse.
Right click on the Junction and choose OEdi't
pop-up menu. The Edit Turning Counts dialog box will open.
T I'n the Edit Turning Counts dialog box ensure
allows the desired Turning Counts measured on site to be specified in PCU.
1 As many or as few counts as desired can be entered however more counts will provide
better matrix estimates and more robust validations.
Theuse ofModdéalk! éddn&l o6f ferenced tabs to compare c

described in more detail in the Matrix Estimation View section.

Inter-Junction Traffic Counts

The Junction Turning Count Matrix by default only shows Turning Counts between Arms
belonging to the same Junction. This is the normal recommended usage of Turning Counts
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where Junction Exit Arms have been specified. For Networks imported from previous versions

or those with unusual geometries it may sometimes be necessary to enter a Count between

two Arms at different Junctions. To display Turning Counts between different Junctions in the
Junction Turning Counts Matrix the &éShow Junct.i
selected. This is located in the Graphic Options tab of the Graphics Settings dialog box which

is opened from the File menu.

4.3.4.5. Deleting a Junction

A Junction can be deleted by selecting the Junc
Junctiond fr om -ouhmenul Deetng ia aAunction @also deletes all items
associated with the Junction such as Arms, Lanes, Lane Connectors, graphs etc.
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4.3.5. Working with Arms

An Arm in LinSig is a one-way section of road forming part of the LinSig Network. Arms take
no part in modelling and are principally for grouping Lanes to allow them to be graphically
manipulated as a single unit. Arms always contain at least one Lane. The figure below shows
a typical Arm just after it has been created and contains only a single Lane which is not yet
connected to anything else. The colour of the Lane number circle shows how the lane is
controlled as described in the Lanes section below.

Lane
Lane
Lane Entry Number
Point & Control

\l 11—
- ]

Arm 1 - West St

Arm

4.3.5.1. Creating New Arms
New Arms can be created in the Network Layout View as follows:

T Choose O6Add Ar mé 6 foutmenu dnlhe NeéwArk mesd A mew Arm
will be created which can be dragged into its desired position and dropped by clicking
with the mouse. If necessary the Arm can be rotated and repositioned more accurately
after it has been created as described

T When the Arm is dropped the Edit Arm d
settings to be entered.

Edit Arm L = |
Armbo: |- | 1
Junctiar: |West St/London Road j
Arrn Marmne
|'W'est St
0k, Cancel

b e

1 The following settings are available for an Arm:

0 Arm Number. The Arm Number will default to one more than the
maximum Arm Number of the existing Arms. Arms can be numbered
in any order but all Arm Numbers must be used with no gaps in the
sequence. If the new Arm is allocated the same number as an
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existing Arm the new Arm will be inserted into the Arm numbering
sequence and higher numbered Arms renumbered.

o Junction. The Junction the Arm belongs to. The Junction is used to
group Arms and other Junction related items so that they can be
moved as a group rather than one by one. The Junction is also used
to organise Network input data and results.

o Arm Name. The Arm Name is a simple text name to describe the
Arm. Usually this will be the road name of the street the Arm
represents.

1 Click OK to finish creating the Arm.

4.3.5.2. Moving and Repositioning Arms
Arms can be freely positioned using the mouse as follows:
1 Select the Arm with the mouse. The Arm turns red indicating it is selected.

T Use the <circul ar 6handl esd6 at each end of th
of traffic on the Arm is indicated by the arrow on the Arm.

1 If you have a number of Arms which you want to move together, for example all the
Arms at a Junction, they can be moved by dragging the Junction rather than one by
one.

Tip: To assist with positioning graphical Items LinSig can
display a grid and snap the cursor to the grid when dragging.
The grid is controlled from the View menu. The grid size is
controlled on the 6Graphical Settingsé ta
dialog box which is opened from the File Menu.

4.3.5.3. Editing Arm Settings

An Arm can be edited by selecting the Arm with t
0 Ar ms -0ut meapon the Network Menu. This displays the Edit Arm dialog box which can
be used to change the Armdés setting® as descri be

4.3.5.4. Deleting Arms

An Arm can be deleted by selecting the &Hutm and
menu on the Network menu. It is important to remember that deleting an Arm also deletes any
Lanes belonging to the Arm. Undo is of course available in case of accidental deletion.
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4.3.6. Working with Lanes

LinSig uses Lanes to define how road space is used on an Arm. The number of Lanes on the
Arm and whether they are Long Lanes or Short Lanes is used to specify how the Arm operates.

Lanes are shown in the Network Layout View as shown below.

11— |(D
| 12— @—
| ns] 1@
*»

»
Arm 1 - London Road 3,

Each Lane is numbered with its number being shown in the coloured Lane number circle in
front of the Lane. Lanes are always numbered from nearside to offside - that is left to right In
the UK and other drive on the left regions. It is usually best to refer to a Lane as a combination
of its Arm and Lane, for example Lane 1/2 refers to Lane 2 on Arm 1. Where the Network
contains multiple Junctions it is necessary to also include the Junction to fully reference the
Arm within the entire Network. For example Junction 3, Arm 6, Lane 2 would be referred to as
J3:6/2.

Lane Type
Each Laneb6s type is indicated by the colour of t
Lane types are:

- A Lane showing a yellow Lane number circle is a standard signal
II controlled Lane which does not give way to other traffic.
_(D [

A Lane showing a green Lane number circle is an unsignalled
Lane which does not give way to other traffic. They are typically
T used for through traffic on major roads at priority junctions and exit

_. -—1/1 Lanes. This type of Lane is sometimes referred to as a
0 btolteneckdé. Unsignalled Lanes
effectively an infinite saturation flow or a saturation flow can be
specified.

= A Lane showing a blue Lane number circle is an unsignalled Lane

which gives way to other traffic. They are typically used for minor
_® |“_”'l arms of priority junctions and unsignalled left slips within signal
junctions.

A Lane showing a yellow and blue Lane number circle is a
signalled Lane which also gives way to other traffic. They are

[
"'®|:|:+—1” typically used for right turning lanes within a signal junction
although they may also be used in more specialised situations

such as signal & give-way left slips.

Each Lane also shows the possible turning movements in the Lane and also optionally display
Lane input data or results as text.
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Lane Length
Lanes can also be Long Lanes or Short Lanes as shown above. These are defined as follows:

1 Long Lane. A Long Lane extends back to the previous upstream junction and can
receive traffic from upstream Lanes via Lane Connectors. Long Lanes can generally
supply a constant saturation flow for the full green period. As with previous versions of
LinSig, and with other similar traffic models, the Cyclic Flow Profile model used in
LinSig does not constrain the queue to the length of a Long Lane.

9 Short Lane. A Short Lane only extends part of the way back to the previous upstream
Junction. Short Lanes can only receive traffic from an adjacent Long Lane and cannot
receive traffic directly from Lane Connectors. LinSig models the queue build up in a
Short Lane constraining it to the available space. If a Short Lane fills up the queue will
block back into the adjacent ahead Lane reducing its capacity.

Long Lane

Arm 2 - H&w Street

LIE »
F 4

Short Lane

Where signalled Short Lanes are relatively long and are unlikely to empty during a typical
green period they can generally be modelled as a Long Lane which can sometimes be useful
in simplifying complex Lane arrangements.

LinSig 3.1 reintroduces the ability to model simple short lanes in a similar way to LinSig 2.
These are modelled in a significantly more basic way than LinSig 3 and should only be used
where there is a specific reason to do so, for example compatibility with a LinSig 2 model.
Further information is available in the 6Confi gu

4.3.6.1. Understanding Lanes in LinSig 3

LinSig 3 includes a range of new more detailed flare and blocking sub-models which allow
LinSig to model a much wider range of standard lane arrangements, without the need for
simplifying assumptions, than previous versions of LinSig or many other similar models.

The new sub-models mean that model structure is much simplified and more intuitive. For
example LinSig 3 no longer uses Links to group Lanes. Generally lane geometry can be
entered directly and LinSig deals internally with issues such as the interaction of short and
Long Lanes, and Lanes receiving different signalling.

Whilst LinSig models a much wider range of standard lane arrangements more intuitively there
are still a number of golden rules to remember when constructing a model. These are:

1 Each real lane is modelled as a single LinSig Lane. Real lanes are never grouped
together into a single LinSig Lane with a higher Saturation Flow as was the case with
Links in earlier versions.

1 A Short Lane is always associated with an adjacent Long Lane which feeds traffic into
it.

1 A Long Lane can only be associated with a single Short Lane. This means that
situations such as a Long Lane feeding a Short Lane which in turn feeds an even
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shorter Lane cannot be directly modelled as such and require simplifying assumptions
in a similar way to previous versions of LinSig. The need to use simplifying
assumptions will be less common than in previous versions. Advice on how to model
such situations is given later in this User Guide.

1 A Long Lane can only have a Short Lane attached to one side. Long Lanes with a
Short Lane on both sides currently also require simplifying assumptions as in previous
versions of LinSig. For example, where an Arm contains a single Long Lane with a left
and a right Short Lane, a lightly trafficked short right turn Lane would be modelled as
a separate Long Lane allowing the left turn Lane and Long Lane to modelled with full
accuracy. Alternatively if the right turn was critical the left turn Lane could be ignored,
especially if very short, allowing more critical right turn issues to be accurately
modelled. Advice on how to model such situations is given later in this User Guide.

Even with the above rules LinSig 3 imposes significantly less restrictions and provides more
intuitive model construction than previous Link based versions of LinSig. Common situations
which previously required simplifying assumptions but can now be modelled directly include:

1 Short left Lanes running on a separate Phase or filter arrow. This common
situation can now be modelled with separate signalling on the Short Lane and separate
modelling of traffic on each Lane. Issues such as queuing ahead traffic preventing left
turners getting to the Short Lane even though its filter arrow is running are
automatically dealt with. The new models in LinSig 3 also remove the need to use
LINSAT.

1 Short Opposed Right Turn Lanes. Although LinSig 2.4 and above could model right
turn bays and their effect on adjacent Lane capacity the facility was limited to a subset
of special cases. LinSig 3 allows short right turn Lanes, either opposed or separately
signalled unopposed, to be modelled directly and intuitively simply by defining the
appropriate Lanes and specifying signalling, turning movements etc separately for the
Short Lane.

If you require any advice on how to model a particular situation please do not hesitate to
contact JCT Software Support.

Short Lane Modelling and Lane Groups

LinSig 3 allows Lane arrangements to be specified in much more detail then previous versions.
As described above many settings, such as Controlling Phase, which would previously have
been specified for a group of Lanes via a Link can now be specified for individual Lanes.
However where Short Lanes are used the Short Lane and its adjacent Long Lane will interact
as traffic in one Lane may block traffic in the other Lane. For example the arrival of a large
platoon of ahead traffic at the beginning of red may prevent left turners using a short left turn
Lane. The interaction of the Short and Long Lanes in this way means that many results which
LinSig calculates only make sense when reported for the Long and Short Lanes grouped
together rather than been broken down Lane by Lane. For example, the Mean Max Queue is
a measure of how far the queue extends back from the stop line, and may comprise of traffic
using either the Long Lane, the Short Lane or a mixture of traffic from both Lanes. However
it candét b earats yalugs for therLong and hprt Lanes and therefore LinSig will
report a single value for the Lane Group comprised of the Short and Long Lanes.

Prior to LinSig version 3.2.10.0, LinSig will only report a single combined capacity value for a

Lane Group comprised of a Long and Short Lane. In LinSig version 3.2.10.0 onwards, it is

possible to further refine this value into separate capacity values for the Long and Short Lanes.

You can enable this feature for any model using the dNetwork Settingsé di al og box op:¢
from the Network menu.

Similarly, prior to LinSig version 3.2.20.0, LinSig will only report single combined Total Delay
and Delay per PCU values for a Lane Group comprised of a Long and Short Lane. In LinSig
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version 3.2.20.0 onwards, it is possible to further refine this value into separate values of delay
for the Long and Short Lanes. You can also enable this feature for any model using the
ONetwork Settingsd dialog box opened from the

Modelling Short Lanes using the LinSig 2 Method

LinSig 3.1 reintroduced the ability to model short Lanes as a simple stepped saturation flow

profile as was used for all short Lanes in LinSig 2. In nearly all cases the new LinSig 3 method

will be superior however the old method has been included for completeness and compatibility

with existing LinSig 2 models. LinSig 2 style short Lanes are edited onthe 6 Mu | t itdbas e s 6
detailed below. All references to short Lanes in this User Guide refer to LinSig 3 type short

Lanes unless explicitly stated otherwise.

MultiLane

. . .
T Arm 1 - London Road

4.3.6.2. Creating and Managing Lanes
LinSig Lanes always belong to an Arm. They can be created and managed as follows:
Creating a New Long Lane

9 Select a Lane adjacent to the desired position of the new Lane.

T From the O6NetworkélLanbeéddddndldaireedd tme nlue fct 6
LlongLane to Right©6é as appropriate.

1 A new Long Lane with default settings will be created adjacent to the existing selected
Lane.

Creating a New Short Lane
9 Select the Long Lane which will feed traffic into the new Short Lane.

T From the &6NetworkéLankceéedd Ghokhard tme nluefct 6
ShotLane to Right©é& as appropriate.

1 A new Short Lane will be created attached to the adjacent selected Long Lane. The
Short Lane will have a default length which can be changed as described below.

Newly created Lanes are obviously not connected to any other Lanes yet and therefore do not
show any directional arrows.

Converting a Long Lane to a Short Lane
A Long Lane can be converted to a Short Lane as follows:

1 Select the Long Lane with the mouse.
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T Right c¢click on the Lane. Choose 6Convert to !
to Short Lane with Lane on Ripmdnd. lbeitresmerup pr opr i
option is unavailable it is because converting the Lane to a Short Lane would create
an illegal Lane arrangement.

LinSig converts the Lane to a Short Lane moving Lane Connectors as necessary.

Edit the Lane to set the Short Lane length and any other settings which may be different
for the Short Lane.

Converting a Short Lane to a Long Lane
A Short Lane can be converted to a Long Lane as follows:
1 Select the Short Lane with the mouse.

T Right <click on t he Llanmgéane fon hompup dého.tfthisr t t o
menu option is unavailable it is because converting the Lane to a Long Lane would
create an illegal Lane arrangement.

9 LinSig converts the Lane to a Long Lane making a intelligent guess regarding Lane
Connectors. Lane Connectors should be checked and adjusted if incorrect.

9 Edit the Lane to set the Lane length and any other settings which may be different for
the Long Lane.

Editing Lane Settings

Each Lane has many different settings which can be edited using the Edit Lane dialog box.
The Edit Lane dialog box can be opened for a Lane either by selecting the Lane and choosing
6 Edaned Lf r o mnesdh epoatimenu on the Network menu, or by double clicking on the
Lane.

A detailed explanationof LaneSet t i ngs i s gi ven dneSeotwt iimgsédConf i g
Deleting Lanes

A Lane can be deleted by selecting it aoud choos
menu on the Network Menu. If a Long Lane has an attached Short Lane the Long Lane cannot
be deleted until the Short Lane has been first deleted.

Deleting a Lane also deletes the following:
1 Any Lane connectors entering or leaving the Lane.
1 Any Routes passing through the Lane.
1 Any Lane Based Flows defined on the Lane or its connectors.
1 Any graphs or other graphical items associated with the Lane.

For a Lane in a Matrix Based Network region any traffic flow assigned to Routes through the

Lane which are deleted will be lost and the Actual Flows Matrix in the Traffic Flows View will

show a flow deficit reflecting this. The flow on Routes through the deleted Lane should be

reassigned either to Routes through other Lanes or to Routes through any new Lanes

replacing the deleted Lane. This can be done by re-running the traffic assignment by choosing
060Assign OD Flows to Routes based on c.uMoreent Sc
information is given in the section on the Traffic Flows View.

For a Lane in a Lane Based Flow Network region the flow on the Lane and its incoming and

outgoing connectors will be lost. Any consequential flow inconsistencies can be viewed using

t he Network Layout Vi e wo0leesechndbe coroteddy axlding floowy Mo d e .
to other Lanes to add back the lost traffic flow.
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4.3.6.3. Configuring Lane Settings

Lane settings are configured using the Edit Lane dialog box. This is opened for a Lane by
selectingtheLaneand c¢ h o os aneégd OfErdd mnesbh egoatiphenu on the Network
menu, or by double-clicking the Lane. It is advisable to specify Lane turning movements using
Lane Connectors, as described below, before editing Lanes or some options such as
specifying give way movements may not be available. These settings can of course always
be returned to later after Lane Connectors have been added.

i5R Edit Lane 1/1 [
ﬁﬁ T Lane Caontrol

Lane Details Controller Full Green Phase Amow Phase

Entry Lane Cruise Time/Speed W Lane |z Signal-Controlled C1 - Lincaln F!oad.-"Nort}J | A j | j

Sat. flow data
Multi-Lane
Advanced
Il Flows: General Traffic Give Way Summary
Movmt to 5/1 (Ahead)

Movement Giving Way? | MNum Opposing Lanes
To 541 [Ahead) Mo -

Thig lane does not have storage in front of the stopline.

<< Previous | MNext = | OK | Cancel |
J

The Edit Lane dialog box contains a number of tabs. The available tabs for a Lane are listed
on the left side of the dialog box. A tab can be selected by clicking an entry in this list.

The available tabs are:
General. This tab contains basic settings which apply to all Lanes.

Lane Details. This tab is always available and allows more detailed settings such as
Lane Length and custom Short Lane occupancies to be set.

1 Entry Lane Cruise Time/Speed. This tab is only available for Entry Lanes at the edge
of t he Networ k. Normally cruise speeds are
Connectors. As Entry Lanes have no incoming Lane Connectors the Entry Lane Cruise
Speed/Time tab is used to specify cruise speeds/times.

i Saturation Flow Data. This tab is always available and allows saturation flows to be
entered either directly or by estimation from lane geometry using the RR67 method.

1 MultiLane. The MultiLane tab allows wide LinSig Lanes containing one or more
identical physical Lanes to be defined. This is useful for two Lane corridors where traffic
flows and lane markings mean that traffic will always share equally between the two
physical lanes.

1 Advanced. This tab is always available and includes a number of advanced settings
which may not always need changing.

1 Lane Based Flow Summary. The Lane Based Flow Summary tab is only present if
Lane Based Flows are defined on a Lane with two or more Layers. This tab
summarises the Lane Based Flows across all Layers and allows Layers to be
managed.Det ai |l s of how to use this tab are provi
FIl owsd section bel ow.

1 Lane Based Flow Layers. A separate tab is shown for each Lane Based Flow Layer
using the Lane. The tab allows the total flow and incoming and outgoing flows to be
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specified for the layer. Note that it will normally be more convenient to use the drag

and drop Lane Based Flow editing than this tab. This tab is provided principally for

editing Lane Based Flow details not available through the drag and drop method.
Details of how to use this tab are provided
section below.

1 Movement Tabs. A separate tab is provided for each turning movement leaving the
Lane. Each tab allows settings relating to that turning movement to be set.

9 Storagein Front of Stop Line. This tab is only available if the Lane is signal controlled
and one or more movements on the Lane give-way to other Lanes. The tab includes
settings relating to various bonus capacity effects applicable only to right turns at
signals.

1 Non-Blocking Storage. This tab is only available when the Lane contains a mixture
of give-way and non give-way movements and is signal controlled. It is principally used
for situations where an opposed right turn movement may block a non-give-way
movement (usually ahead).

General Settings

i3R Edit Lane 1/1 [
ﬁﬁ T Lane Contral

Lane Details Cantraller Full Green Phase Amow Phase

Entry Lane Cruise Time /Speed W Lane |z Signal-Controlled C1 - Lincaln Road/Nart > | B | [ |

Sat. flow data
MultiLane
Advanced
Il Flows: General Traffic Give Way Summary
Movmt to 5/1 (Ahead)

Movement Giving Way? | MNum Opposing Lanes
To 5/ [Ahead) Mo -

Thiz lane does not have storage in frant of the stopline.

<< Previous Next == | oK | Cancel

The General tab contains the following settings:

1 Lane is Signalled Controlled. Ti c ki ngnet be Sbgnal Controll edd
the Lane as a signal controlled Lane and allows the Controlling Phases to be specified.

1 Controller. The Controller setting specifies which traffic signal controller controls this
Lane. Normally this will be the Controller controlling the Junction to which the Lane
belongs.

1 Full Green Phase. The Full Green Phase is the main three-aspect phase which
controls the Lane. All Lanes which are controlled by signals must have a Full Green
Phase defined.

1 Arrow Phase. The Arrow Phase applies only to Lanes that are controlled by a filter or
Indicative green arrow (IGA) as well as a main three-aspect phase. The Arrow Phase
can only be entered if a Full Green Phase is specified and the Full Green Phase is the
associated Phase of a Filter or IGA Phase. The LinSig traffic model will take into
account which Phase is controlling the Lane at each point in the cycle. Remember that
LinSig only enforces the standard rules for using Filter and Indicative arrows. It does
not prevent them being used in a technically correct but unsafe or badly designed way.
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The Arrow Phase is used slightly differently when the special non-UK Filter with
Closing Amber Phase is used. In this case the non-UK Filter Phases does not have an
associated Phase specified therefore the Arrow Phase does not check for the Full
Green Phase being associated with the Arrow Phase.

1 Give Way Summary. The Give-Way Summary lists the different turning movements
exiting the Lane and summarises which movements give way to other Lanes. Further
gve-way details are contained on each amovement

dialog box.
Lane Details

The Lane Details tab contains a number of settings relating to detailed Lane settings such as
Lane Length and custom Lane Occupancy.

{5 Edit Lane 1/1 =X

-

Lane Length (Arm 1Lane 1) Custom Occupancy

This is a long lane -

Physical Lane Length &+ pcu 60.0
™ Meters ,T Flow Group Custom Occu... | Default

Il Flows: General Traffic
Movmt to 5/1 (Ahead) {Metwork Settings specify 1PCU = 5.75m)

<< Previous Mext > | oK | Cancel

SettingtheLane6s Length
As discussed above i nLané vdo bekegardgd aweéithen Lanesd a

1 A Long Lane if it extends back to the previous junction or is long enough that it will not
empty during the longest expected green period. In this case the Physical Lane Length
setting is the length back to the previous Junction. If you are using Exit Arms at the
previous Junction remember to allow for the length of the Lanes on the Exit Arm.
Generally it is recommended that Exit Arm Lanes are given a very short nominal length
with most of the length being allocated to the Junction Entry Arm.

1 A Short Lane, or Flare, if it will empty during the green period and will therefore no
longer run at full saturation flow. The Physical Length setting in this case is the number
of PCUG6s able to use the Lane if it is fully

I'n both cases the Laneds Length can be specifie
specified in meters the PCU Length specified in
be used to calculate the Laneb6s Length in PCU.

Setting Custom Lane Occupancies

Normally LinSig will always attempt to make full use of a Short Lane subject to blocking by
other adjacent Lanes. This is normally sufficiently accurate, however in some more unusual
situations or in cases where site conditions indicate this assumption is not correct it is possible
to specify custom occupancies for each Short Lane.

In LinSig 2 it was possible to specify Expected Usage for a Short Lane. This allowed situations
such as short left turn only Lanes to be modelled more accurately by restricting the average
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expected usage of the Short Lane to a lower value than its physical length. This was necessary
in some case to reflect the fact that traffic in the Long Lane may prevent turning traffic from
filling up the flare leading to partial flow starvation. The external free tool LINSAT was often
used to estimate the expected usage in many common situations.

LinSig 36 s new traffic model automatically takes i1
previously required Expected Usages to be set, however, some flare modelling situations may

still arise in which it is useful to be able to override the amount of traffic using the Short Lane.

LinSig 3 therefore allows custom occupancies to be set. Where a custom occupancy is
specified for a Lane it wildl be used instead of
Remember custom occupancy is NOT the same as Expected Usage in LinSig 2.

The Laneds Default Short Lane Occupancy is used
if specified for a particular Flow Group.

Entry Lane Cruise Speed/Time

The Entry Lane Cruise Speed/Time tab allows cruise speeds/times to be specified for an Entry

Lane at the edge of the Network. Normally crui se
Lane Connectors. As Entry Lanes have no incoming Lane Connectors the Entry Lane Cruise

Speed/Time tab is used to specify cruise speeds/times.

i5h Edit Lane 1/1 [
General Default cruise time for all routes and layers through this Entry Lane

Lane Details

Entry Lane Cruise Time/Speed % Timels 40

Sat..ﬂow data Mean Cruise =

MultiLane " speed(km/Hr) |31

Advanced
Il Flows: General Traffic )
Movmt to 5/1 (Ahead) When modelling buses

Mean Bus Stopped Time (s) | 0 Bus Speed (km/hr)

<< Previous | MNext = | OK | Cancel |
J

The cruise speed/time and other settings are specified in the same way as on a Lane
Connector. Further details are given in the Edit Lane Connector section.
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Saturation Flow Data

The Saturation Flow Data tab allows saturations flows to be specified for the Lane.

i3} Edit Lane 1/1 [
General " Geometric Calculated Lane Saturation Flow (Arm 1 Lane 1) {* Directly Entered Lane Saturation Flow (Arm 1 Lane 1)

Lane Details 3.25 0.00 Default Saturation Flow (PCUJHY) 1800

Entry Lane Cruise Time/Speed — .

Saler I Flow Group Sat Flow Default

MultiLane

Advanced 2006 Friday AM Peak 1800 [v

Il Flows: General Traffic
Movmt to 5/1 (Ahead)

To Calculated Turn Prop. | Radius {m)

Calculated Turning Proportions are for Current Flow Group " Unconstrained (Infinite Saturation Flow)

<< Previous | Next > | oK | Cancel |
J

Lane Saturation Flows can be specified manually
using the formulae published in the TRRL report RR67. Saturation flows are always specified
in Passenger Car Units (PCU) in LinSig.

Although using saturation flows calculated from geometry may seem like an easy option, it is
recommended that wherever possible at least a brief saturation flow survey is done for an
existing junction. The RR67 formula, although a good starting point, does not allow for all
significant factors when estimating saturation flow. For example, no allowance is made for
regional variations in saturation flow leading to the same estimate for Central London and rural
Lincolnshire. Additionally the data underlying RR67 was collected over 20 years ago and traffic
conditions may well have changed significantly in the mean time. Before using saturation flows
calculated from geometry in LinSig it is advisable to obtain and read RR67 and satisfy yourself
that the methodology used is acceptable.

It is good practice to consult the Local Authority Tr af fi ¢ Signals Depart ment
location as most will have considerable local knowledge as to what constitutes an acceptable
estimate of saturation flow for similar junctions in the area.

If you choose to use RR67 saturation flows please bear in mind that as queue predictions are
very sensitive to inaccurate saturation flows, the possibly small differences between estimated
and true saturation flows can lead to potentially much more significant differences between
modelled and surveyed queues.

It is not recommended to use RR67 for estimating saturation flows for signalled roundabout
circulatory Lanes as the closely spaced entry and circulatory stop lines often affect each
ot h eeffedtive saturation flow. Modelling an entry saturation flow that is higher than the
immediate downstream circulatory saturation flow will often lead to inaccurate modelling of
gueuing on the circulatory lanes. See Sliver Queues for more information.

Specifying Lane Saturation Flows Manually

Lane Saturation Flows are entered manually by s
FIl owd in the Edit L a n e detaultasatwagion How xate anrPEU/Hr.Nft er i n g
desired a different saturation flow for each Traffic Flow Group can be specified by unticking

0 €faultdin the Flow Group List below the Default Saturation Flow and specifying a custom

Flow Group specific value.
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1 (Ahead) |
Directhy Entered Lane Saturation Fow (Am 1 Lane 1)
Default Saturation Fow (PCU/Hr) 1800

Flowgroup Sat Flow Default
2006 Friday AM Peak 1800 [v

Saturation Flows can also be edited using the Lane Grid Data View which is often faster to
use when changing a number of saturation flows.

Calculating Lane Saturation Flows from Lane Geometry

As discussed above LinSig uses an extended version of the formulae from TRRL report RR67
to calculate saturation flows from Lane Geometry. Geometric parameters for the Lane and for
each turning movement out of the Lane are required.

i5f Edit Lane 1/1

General " Geometric Calculated Lane Saturation Flow (Arm 1 Lane 1)
Lane Details 3 o5 0.00
Entry Lane Cruise Time/Speed === o
Sat. flow data r

Multi-Lane

Advanced

Il Flows: General Traffic
Movmt to 5/1 (Ahead)

To Calculated Turn Prop. | Radius {m)

L

Calculated Turning Proportions are for Current Flow Group

The Lane based geometric parameters are:
1 Lane Width(m). The Lane width.

1 Gradient(%). The Laneods gradient . Onl vy uphi | gr a
saturation flow. Downhill gradients do not adjust the saturation flow upwards.

I Treat as Nearside Lane. This setting reduces the saturation flow by 140 PCU/hr due
to the o6frictional effectd of potenti al haza
out) in the near side Lane. There is debate on whether this setting should be used for
the right most lane of a multi-laned stop line where it could be argued there is also a
frictional effect on traffic. RR67 gives some guidance on this but if in doubt it is
conservative to apply the reduction by setting the Lane as a near-side lane.

LinSig allows turning parameters to be defined for each Lane Turning Movement which are
based on Lane Connectors exiting the Lane.
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The Turn based geometric parameters are:

1 Turning Proportion(%). Where only a proportion of the total vehicles using the Lane
are using a Turn, LinSig combines the saturation flows for traffic on each Turn to
produce a combined saturation flow for the Lane. As the turning proportion varies
according to the Traffic Flow Group used in LinSig, LinSig will automatically estimate
the turning proportion for each Lane from the current Traffic Flow Group.

I Turning Radius(m). The minimum radius of curvature of a turning vehicles path. This
should be measured very carefully for a left turn as the often small radius can have a
large effect on the estimated saturation flow.

For more detail on the above methodology and parameters see the RR67 report. This can be
obtained from TRL Limited.

Specifying Unconstrained Unsignalled Lanes
An unsignalled Lane in LinSig can be modelled in two ways:

1 Constrained. A Constrained Unsignalled Lane has a Saturation flow to model a
capacity constrained Lane or bottleneck.

1 Unconstrained with an infinite saturation flow. This is used when it is unnecessary
or unadvisable to model the capacity of the Lane and it is being used purely to organise
good Network structure.

All Lanes are initially created as unconstrained. If it desired to model a Lane as constrained
either the Geometric or Manual Saturation Flow option should be selected as described above.
i3} Edit Lane 5/1 , [

General " Geometric Calculated Lane Saturation Flow (Arm 5 Lane 1) " Directly Entered Lane Saturation Flow {Arm 5 Lane 1)

Lane Details ’? ’T ,T

r Flow Group Sat Flow Default

2006 Friday AM Peak 1800 |—

Il Flows: General Traffic

To Calculated Turn Prop. | Radius {m)

Calculated Turning Proportions are for Current Flow Group " Unconstrained (Infinite Saturation Flow)

Selecting this for exit bottlenecks and lanes exiting the network
will ensure no delay is incurred on them.

<< Previous | Next > | oK | Cancel |
L J

To change a Lane with a saturation flow to a un
(I'nfinite Saturation Flow)d option on the Satur a

It is recommended that all Junction and Network Exit Lanes are modelled as unconstrained.
Modelling a constrained exit from a Junction requires careful thought and it is not adequate
just to model this with a constrained Junction exit Lane.

MultiLane

MultiLanes were introduced in LinSig 3.1 and effectively provide a mechanism similar to Links
in previous versions of LinSig. A MultiLane in LinSig represents a group of Lanes which
behave in an identical manner. That is:

1 All physical lanes in the MultiLane receive the same green times.

1 Any give-way behaviour is identical across all lanes.
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9 Traffic distributes equally between each lane.

MultiLane

2740

600

—{@-
R R I [0

Arm 1 - London Road

MultiLanes fulfil the following functions:
1 They are directly compatible with models created in earlier versions of LinSig.

1 They implicitly assume traffic equally distributes between all Lanes in the MultiLane
group. This can reduce calibration effort when it is known that traffic behaves in this
way as it avoids the need to calibrate separate independent Lanes to have an equal
distribution of traffic.

1 They make the transition from LinSig 2 to LinSig 3 more straightforward as they avoid
the requirement to immediately r e st ruct ur e t he moidldgnSi§g 8.
Obviously there will often be benefits in restructuring Lanes in LinSig 3 and this should
be carried out for most models T MultiLanes simply allow this step to be deferred.

An important point to remember is that if a MultiLane is incorrectly used in a situation where
traffic does not split equally between Lanes the model will almost always predict a better
performance than reality. Wherever a MultiLane is used the above assumptions should be
checked to ensure the validity of the model.

158 Edit Lane1/1

General

Lane Details

Entry Lane Cruise Time/Speed
Sat. flow data

Advanced

Multiple Lane Representation

2
Enter the number of lanes that this
represents on the street.

MNumber Of Lanes:

[ Enable Flared Saturation Flows

=5

Mot in use

Il Flows: General Traffic
Mowvmt to 5/1 (Ahead) A multidane represents a group of lanes
that behave and will be modelled in an

identical manner.

Scenario
Mot in use

You must also ensure that the Saturation
Flow and any give-way parameters are
values that represent all lanes.

<< Previous Cancel

Mext == | Ok |

The MultiLane tab has two independent sections:

1 The Number of Lanes. This section simply allows the number of Lanes the MultiLane
represents to be entered. A saturation flow consistent with the number of lanes
represented should be entered on the Saturation Flow tab as described above.

Ver. 3.3/F | Oct 2024

Lane



76 | View Reference

i Additional Short Lanes. This section allows additional short lanes to be modelled
using a stepped saturation flow profile similar to how short lanes were modelled in

LinSig 2.
MultiLane with %
Short Lane ,
‘ 800 — (D— %\ "
| %
| 300 — ®§

ey

Arm 1 - London Road

*

The following information is required to define the additional short lanes within the

MultiLane:
0 A Saturation Flow for each additional short lane.
0 Eachadditonals hort | anebds expected usage
i Edit Lane 1/1 =
Multiple Lane Representation
General
Lane Details [V Enable Flared Saturation Flows Add Flare | |
Entry Lane Cruise Time/Speed Number Of Lanes: 2 Flare Saturation Flows (PCU/Hr)
Sat. flow data
Enter the number of lanes that this Flare 1
Advanced represents on the street. Saturation Flow 1300
Il Flows: General Traffic
Mowmt to 5/1 (Ahead) A multiHane represents a group of lanes
that behave and will be modelled in an
identical manner. Flare Expected Usage (pou)
You must also ensure that the Saturation Scenario Flare 1
Flow and any give-way parameters are 2006 AM Peak 3.0
values that represent all lanes. 2006 AM Peak Mo IGA 2.0

<< Previous | Mext == | oK | Cancel |

The expected usage is the average number of PCU in the additional short lane at the
start of green rather than the physical length of the short lane. The expected usage will
always be shorter than the physical usage due to effects such as traffic in an adjacent
lane preventing traffic from reaching the short lane. The free utility LINSAT can be
used to predict the expected usage from the physical lane length. LINSAT is currently

available for free download from JCT Consul

Remember that the new LinSig 3 short lane model automatically allows for a number
of issues such as short lane blocking which are not explicitly modelled in the MultiLane
additional short lane model.
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Advanced Settings
i} Edit Lane 1/1 [

General Effective Green Displacements Random Delay
Lane Detals Start Disp. (s) | 2 End Disp. (s) | 3 [~ Ignore Random Delay
Entry Lane Cruise Time/Speed

Sat. flow data
MultiLane Optimiser Queue Constraints Queue de-sliver

— -
Excess Queue Limit (pcu i
Il Flows: General Traffic Q (bl De-sliver threshold (peu)

Movmt to 5/1 (Ahead) Threshold at which LinSig considers the uniform queue to be a
"Sliver Queue”. Refer to User Guide before using.

Optimiser Weightings Entry Profiles
I~ Apply Optimiser Stops Weighting (%)

I~ Apply Optimiser Delay/DegSat Weighting (%)

I Inherit cydic flow profile from upstream exit Lane

I~ Apply DegSat Limit (%)

<< Previous MNext = | OK | Cancel

The Advanced tab contained the following settings:

9 Start Displacement. The Start Displacement specifies how long it takes traffic on the
Lane to achieve Saturation Flow when the Lane receives a green signal. LinSig
assumes discharge across the Lanes stop line is zero for the duration of the Start
Displacement before jumping to Saturation Flow after the Start Displacement has
expired. The green duration adjusted for the Start and End Displacements is called the
Effective Green. In the UK the Start Displacement is commonly set to 2 seconds
although where justified by site or regional data, this value can be changed. Outside
the UK where Red-Ambers are not used the Start Displacement can be changed to
adjust for any difference in effective green. Prior to LinSig 3.1 the Start and End
Displacements were sometimes used as general adjustments to Lane green times for
a range of reasons. LinSig 3.1 introduced a new Bonus Green Feature which provides
a more flexible way of adjusting green times allowing the Start and End Displacements
to be used for their intended purpose.

1 End Displacement. The End Displacement is similar to the Start Displacement but
applies to the end of the green period. It specifies how long Saturation Flow is
maintained for afterthe Lanebs gr een has ended. I n th
commonly set to 3 seconds although where justified by site or regional data, this value
can be changed.

1 Optimiser Queue Constraints. The Optimiser Queue Constraints can be used to help
with modelling queue blocking back from one Lane to an upstream Lane. No input is
required if excess queuing is not occurring. The constraints allow the LinSig Stage
length optimiser to be discouraged from producing stage lengths which lead to queues
on Lanes exceeding the Queue Limit. For example if a Lane between two junctions
was a single lane of 100m this provides space for approximately 100/6 = 16 PCU.
Because the vertical queuing model used in LinSig (more details are in the Modelling
Background Section) does not model blocking back from Lanes so depending on the
other Lane data LinSig may model a queue of 20PCU which obviously extends beyond
the end of the Lane. Setting a queue optimiser constraint of 16 PCU encourages the
optimiser to choose a longer green time reducing the queue on the Lane to below 16
PCU. The individual parameters are:

0 Excess Queue Limit (PCU). The queue length beyond which LinSig
will try to reduce the queue. This is normally set to approximately
three quarters of the queuing space on the Lane but can also be set
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to less to force the optimiser to be more aggressive in reducing the
gqueue. Beware of being too aggressive as this may prevent the
optimiser from finding a meaningful answer.

o0 Degree of Saturation Weighting (%). This value is only used when
optimising for Practical Reserve Capacity (PRC). LinSig will increase
the degree of saturation of the Lane as seen by the optimiser when
ala n edqueue exceeds the Excess Queue Limit on the Lane. When
this occurs LinSig biases the optimiser to attempt to reduce the real
degree of saturation on the Lane more than it otherwise would. This
has the effect of reducing the queue on the Lane. LinSig increases
the degree of saturation by the Degree of Saturation Weighting
multiplied by the average queuing exceeding the Excess Queue
Limit. A higher value will cause the optimiser to be more aggressive
in reducing the queue. Too high a value however may prevent the
optimiser from finding optimal signal settings. It is recommended to
experiment with different values for each model.

o Delay Weighting (pcuHr). The delay weighting serves the same
purpose as the Degree of Saturation Weighting but is used when
optimising for minimum delay. Again a higher value will cause the
optimiser to reduce queues more aggressively.

1 Optimiser Weightings. T h e Opti miser weightings all ow
importance to be increased or decreased causing the optimiser to find different timings.
The two weights available include:

o0 Optimiser Stops Weighting (%). This weight allows the Stops
calculated by the traffic model for this Lane to be factored up or down
when used by the optimiser. A value of 100 will have no effect a
value greater than 100 will factor the number of Stops up and a value
of less than 100 will factor the number of Stops down.

0 Optimiser Delay/Degree of Saturation Weighting (%). This weight
allows the Delay or Degree of Saturation calculated by the traffic
model for this Lane to be factored up or down when used by the
optimiser. Delay is used when optimising for minimum delay and
degree of saturation is used when optimising for maximum PRC. A
value of 100 will have no effect a value greater than 100 will factor
the Delay or Degree of Saturation up and a value of less than 100
will factor the Delay or Degree of Saturation down.

0 Degree of Saturation Limit (%). The Degree of Saturation Limit
prevents the optimiser from finding signal timings which produce a
degree of saturation on a Lane which exceeds this limit. This can be
useful in prioritising the main road on an arterial corridor study.

Whether to include the effects of Stops in the optimiser and the valuation of Stops
relativetodelayares et i n the O6Optimisation Settingso

1 Random Delay. On some Lanes the assumptions used on the level of Random Delay
used by LinSig may be unrealistic for the particular conditions on the Lane. The most
common example is a signal roundabout circulatory Lane. As the distance between an
entry and circulatory stop line is often only a short length traffic platoons arriving at the
circulatory stop line are often very regular and non-random leading to an
overestimation of Random Del ay at higher deg
Random Dbaexlomitg Random delay from the Lane which may lead to a more
realistic estimation of queuing and delays. Please note it is down to you as the engineer
to make the judgement on whether a Lane has sufficiently non-random characteristics
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to make it justifiable to ignore Random Delay. If in doubt it is more conservative to
leave the box unticked.

1 Queue De-Sliver Threshold (PCU). A Sliver Queue is defined as a queue which
contains a very small amount of traffic but whose back of queue extends a long way
back from the stop line.

Sliver queues are a side effect of the type of traffic model used in LinSig and often

occur when the traffic flow feeding a Lane
During the green period nearly as much traffic is adding to the back of the queue as is

leaving the front leading to a slowly decreasing number of PCU in the queue but a

rapidly extending back of queue. Where this is particularly severe, as is for example

common at signal roundabout circulatory stop lines, the sliver queue may lead to

reporting of unrealistically long mean-max queues and over severe application of
Optimiser Queue Constraints. LinSig is in effect modelling vehicles driving up to the

back of the queue at cruise speed, joining the queue for a fraction of a second before

moving off again. In reality drivers would touch their brakes to avoid having to stop and

join the queue. This |l eads to a situation whe
sense but leads to a overestimate of the practical position of the back of queue.

10 Link 2/1 10
g | K
6 | 6
4 | |4
2 | 2
D‘M‘D

The de-sliver mechanism detects a sliver queue which is unrealistic and prevents
unrealistic back of queue values being reported. Exactly what is regarded as unrealistic
is governed by the De-Sliver Threshold. The value of the De-Sliver Threshold is used
by LinSig to decide when the number of PCU in the queue is unrealistically small. For
example if the De-Sliver Threshold is set to 0.5 PCU LinSig will regard a potential sliver
gueue containing less than 0.5 PCU as unrealistic and allow traffic to exit the Lane
without adding to the queue. The exact value for the De-Sliver Threshold is best
determined by experimenting with its value whilst observingtheLane6 s Uni f or m Qu et
Graph and selecting a value which produces an intuitively sensible queue profile. If the
value is set too low a sliver queue may form giving unrealistically high mean-max
gqueues. If the value is set too high the real mean-max queue may be smoothed too
much leading to an unrealistically high value of mean-max queue.

The De-Sliver mechanism is intended to allow obviously unintuitive unrealistically long
gueues to be corrected but the decision whether the queue profile is unrealistic rests
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(as it should do) with the engineer and care should be taken not to use the De-Sliver
Mechanism to unjustifiably 6fiddled queue | el

If a Lane has had a De-Sliver Threshold value set it will be shown in the Network
Layout View with a blue indicator at the front of the Lane.

- 500 —
—m A e

. Z . \
Arm J2:1 - Main?;& Eastbound
De-Sliver
Indicator
1 Entry Profiles. T h dnhedit Cyclic Profile from Upstream Exit Lane6 setting i s L

when joining two Network regions. The boundary between two Matrix Based Network
regions is shown below. Similar principles apply when joining a Matrix Based region to
a Lane Based region.

'Inherit Cyclic Profile from
Upstream Exit Lane' set an
these Lanes

& Traffic Starts or ends in Eones at
e each side of boundary.

200 —] : \ < | &500 =
450 —= ] 50 —
X !

ﬁrm J4:1-Main Road EB at Ped X
X

: --...._:?«,[le4:2 - Main Road WE at F'gd

— 650

T 203 T
— T |———’/

These Lane
Connectors do not
carry traffic between
'Inherit Cyclic Prafile from Network regions
Z& Upstream Exit Lane' set on

F

these Lanes

Network Region 2 Network Region 1

At
the boundary of two Network regions where either region is Matrix Based Zones model
traffic starting or terminating at the region boundary when in reality the traffic is crossing
the region boundary. Zones at each side of the boundary exist only to support the
splitting of the model into regions. This allows routes within each region to be modelled
while avoiding having to model routes between regions. Normally traffic entering a
Lane from a Zone has a flat profile over a signal cycle. Where the Zone is used to split
the Network into regions the model will be more accurate if traffic leaving a Zone to
enter a region uses the cyclic flow profile shape of traffic modelled as terminating on
the other side of the region boundary. This setting achieves this by profiling traffic
leavinga Zone based on the cyclic flow profile o

Ver. 3.3/F | Oct 2024



4.3 Network Layout View | 81

previous upstream Lane. More information on splitting a Network into regions is
provided in the Essential Background section.

LinSig Give Way Model

Several of the tabs in the Edit Lane Dialog refer to the LinSig Give Way model. The Give Way
Model is summarised here and further information is availablein 6 Gi ve Way Lanesod ir
in Section 3 : Essential Background.

The give way model used in LinSig is a standard linear equation model that has been used in
a number of modelling packages for many years. This method has the advantage of being
simple to use as well as being able to closely approximate a range of other give way models
such as Tanners Formula and gap acceptance methods. The model can be used to model left
turn slips at signal junctions, opposed right turns within signal junctions as well as purely
priority junctions.

For right turn Lanes the give-way model is only one component of the LinSig right turn model.
The right turn model is described in more detail in the modelling section.

The model is used to predict the give-way capacity of a Lane at each modelled time step based
on the flow in that time step on any number of opposing Lanes or movements.

In each model time step LinSig calculates the capacity of a Give-Way Lane using the formula:
F=max (Fmin, FO - A1*Q1 - A2*Q2 - é .- An*Qn)
Where:
1 Fis the give-way capacity of the Lane in a time step.

1 Fois the maximum flow when the Lane is potentially opposed but no opposing traffic
is present.

Fmin is the minimum flow when the Lane is opposed.
Q. is the flow in the current time slice on the first opposing Lane.

A1 is a coefficient for the first opposing Lane which specifies by how much the capacity
is reduced by flow on the first opposing Lane.

Q: is the flow in the current time slice on the second opposing Lane.

A, is a coefficient for the second opposing Lane which specifies by how much the
capacity is reduced by flow on the second opposing Lane.

Qn is the flow in the current time slice on the second opposing Lane.

A, is a coefficient for the second opposing Lane which specifies by how much the
capacity is reduced by flow on the second opposing Lane.

Guidance on the values to use for the above parametersis givenind Gi ve Way Lanesd ir
in Section 3 : Essential Background.

Ver. 3.3/F | Oct 2024



82 | View Reference

Movement Settings

The Movement tabs contain settings relating to an individual movement leaving the Lane, for

example a left turn or ahead movement. The Edit Lane Dialog Box will contain a separate
Movement tab for each movement.

158 Edit Lane1/1

General Movement Give Way Data | h - P 4
Lane Details BT TS Flow when opposing traffic is stoppe
Entry Lane Cruise Time/Speed @)
Sat. flow data | J
Multi-Lane g
Advanced
= i
Ml Flows: General Traffic 1440
Movmt to 5/1 (Ahead) 0
Opposing Lanes
J ¢| Lane | Coeffident | Clr Conflict | Movements |
<< Previous Mext == | oK | Cancel
Non-Give-Way Lane
i9h Edit Lane 1/2 =
General Movement Give Way Data - -
Lane Details . O TS e S Flow when opposing traffic is stopped
EntvﬂLans Cruise Time/Speed " Use Maximum Flow while Giving Way Value
Sat. flow data : .
Multi-Lane |USE Data Spedfied Below j (% Use Lane Saturation Flow Value
Advanced
B Flows: General Traffic Maximum Flow while Giving Way (pcufHr) | 1439 " Use Custom Value (pcu/Hr)
Mowmt to 5/1 (-"-\Eﬂd) Minimum Flow while Giving Way (pcuMr) |0
L 5/1 (Right) . Opposing Lanes
Storage in front of Stopline
¢| Lane | Coeffident | Clr Confiict | Movements | Movement 1 |
1 2n 1.09 2 [ Mlopposing? [ To /1 (Left)
2 22 1.09 2 [+ All opposing? [~ To 4/1 (Ahead)
<< Previous Mext == | OK | Cancel
Give-Way Lane
The settings available on each Movement tab are:
1 This Movement Gives Way. The o6Thi s Movement Gi ves

whether the movement gives way to any other movements from other Lanes or
whether it is simply controlled by signals or even free flowing. If the movement gives
way the box should be ticked and data entered for the rest of the fields on the tab. If

the movement does not give way the box can be left unticked and no further data entry
is required on this tab.

1 Maximum Flow When Giving Way (PCU/Hr). This is the maximum capacity of the

Give-Way Lane when it is giving way and therefore potentially opposed but no
opposing traffic is present.

1 Minimum Flow When Giving Way (PCU/Hr). This is the minimum capacity of the
Give-Way Lane when it is giving way. This is typically zero, but can be specified if it is
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felt that LinSig is underestimating the amount of traffic able to discharge under high
levels of opposing flow.

1 Flow when Opposing Traffic is Stopped (PCU/Hr). This is the Saturation Flow for
the opposed movement when the opposing traffic is stopped. When it is clear to
opposed traffic that the opposing movement is stopped, for example when a right turn®
indicative arrow is running, the Lane may have a higher Saturation Flow than the
Maximum Flow value as traffic may not need to check for opposing traffic which is self
evidently stopped. Often this value is the same asthe Lane6s mai n saturati on
may be different, for example if the opposed movement turns through a tight radius the
saturation flow would be lower. The options available are:

0 Use Maximum Flow when Giving Way. Use the same value
speci fied above in O6Maxi mum FIl ow Whe
should be used where it is felt that the Saturation Flow would not be
different from the Maximum Flow value. Give Way Left Turns often
require this option as the angle of turn often means it is not obviously
apparent to opposed traffic that the opposing movements are
stopped.

0 Use Lane Saturation Flow Value. T h e LsaSatardtion Flow
specified on the Saturation Flow tab is used when the opposing
movements are stopped.

0 Use Custom Value (PCU/Hr). A custom value can be specified if for
any reason a value other than the other two options is required.

1 Opposing Lanes. Any number of opposing Lanes can be used to oppose a
movement. Also each movement can have different opposing Lanes. Opposing Lanes
can be added to the Move me ntotheledt bfthéQppasihgi c ki ng
Lanes List. Settings for each Opposing Lane can then be changed by clicking the
setting to be changed in the List. The Settings are:

0 Lane. The Lane Reference of the Opposing Lane.

o0 Coefficient. The Ahwal ue as described above in
Model 6. This is used to specify by h
Opposing Lane reduces the Give Way La n & dapacity.

0 Clear Conflict Time(sec). The Clear Conflict Time is the time
between a vehicle crossing the opposing Lane6s st op | i ne an
time it ceases to oppose traffic on the Give Way Lane. It is typically
used on large junctions to allow for the fact that traffic on the
opposing Lane will take a few seconds to clear before a Give Way
Lane can start to discharge. Its value will depend on the size of the
junction and should be measured on site where possible. The Clear
Conflict Time is often ignored in some models and may be a cause
of differences between model results. The Clear Conflict Time can
be specified separately for each opposing Lane.

0 Opposing Movements. Each Opposing Lane may itself have a
number of Movements each of which may or may not oppose the
Give Way Lane. The Opposing Movements column allows which of
the movements leaving the Opposing Lane actually oppose the Give

Way Lanet o be defined. I f all movements
box can be left ticked. If one or more movements do not oppose the
oAl I Opposingd box can be wunticked

individual opposing movement ticked or unticked as appropriate.
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Storage in Front of Stop Line Settings

Mon-blocking Storage

i3f Edit Lane 1/2 4 B
General This is a signal-controlled Right Turn giving way to oncoming traffic,

Lane Details

Entry Lane Cruise Time/Speed [+ Does the lane have Right-Turn Storage in front of the stopline ?

Sat. flow data

Multi-Lane Right Turn Storage in Front OF 2.00 Right Turn Move Up (s) | 2 [V Auto-Calc Using Storage
Advanced Stopline (PCU) . g p (s) g g
Il Flows: General Traffic Max Right Turns In ; — )

Movmt to 5/1 (Ahead) Intergreen (PCU) 2.0 Right Turn Factor 0.5 [ Allow Edit

Movmt to 6/1 (Right)

Storage in front of Stopline

<< Previous | MNext = | OK | Cancel |
J

Lanes which include Right Turns that have Storage in front of the Stop Line require additional
settings to model all the components of right turn capacity modelled by LinSig. These settings

ar e

T

contained on the 6Storage in Front of

Does the Lane have Right Turn Storage in Front of Stop Line? This setting
specifies whether the Lane contains Storage in front of the Stop Line and hence
whether the remaining settings on the tab are required to be validly completed.

Right Turn Storage in Front of Stop Line. This is the total number of PCUs which
can store in front of the Stop Line whilst waiting to turn right. LinSig uses this value in
calculating right turn capacity bonuses for traffic discharging with an indicative green
arrow.

Maximum Right Turns in Intergreen (PCU). This setting specifies how many PCUs
waiting in front of the stop line can turn right during the Intergreen after a right turn
Lane has terminated. It may be different from the Right Turn Storage value as it may
not be possible for all vehicles in front of the stop line to turn right during the Intergreen.

Right Turn Move-Up Time (sec). This specifies the time for a vehicle at the stop line
to reach the point at the front of the storage area in the centre of the junction where it
waits for a gap to turn right. LinSig can estimate this value by assuming the move-up
time is one second for every one PCU of storage in front of the stop line.

Right Turn Factor. The Right Turn Factor controls the amount of bonus capacity due
to right turning traffic storing in front of the stop line. The default value is 0.5 and it is
generally appropriate to retain this value unless site data suggests a different value.
The Right Turn Factor is explained in more detail in the Modelling section.
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Non-Blocking Storage

The Non-Blocking tab is only available when the Lane contains a mixture of give-way and non
give-way movements. It is principally used for situations where an opposed right turn
movement may block a non-give-way movement (usually ahead).

i3} Edit Lane 1/2 . [

Wwhen mixed giving way and non-giving way movements on this link
General S RED DD

Lane Details Total number of PCU s on give-way movement(s) that can store without blocking non-giving-way movement(s) W
Entry Lane Cruise Time/Speed

Sat. flow data

Multi-Lane

Advanced

Il Flows: General Traffic
Movmt to 51 (Ahead)
Movmt to /1 (Right)

Storage in front of Stopline
MNon-blocking Storage

<< Previous MNext = | OK | Cancel

The only setting on this tab is:

1 Total Number of PCUs on Give-Way Movements that can store without blocking
Non-Giving-Way Movements. This value is the number of PCUs on the give-way
movement (usually the right turn) which can queue before blocking the non-giving way
movement (usually the ahead or ahead/left movement). In LinSig 3 the Non-Blocking
Storage is always less than or equal to the right turn storage.

4.3.6.4. Displaying Numerical Information on Lanes

The Network Layout View can display numerical information relating to Lanes and Lane
Connectors. As LinSig uses far more input data and results than can be displayed at once
different Text Display Formats are used to display different sets of information at different
times. LinSig provides a range of pre-defined Text Display Formats but it is also possible to
create any number of user defined Text Display Formats.

Each Lane can display up to three data or result items: one at each end and one in the middle
as illustrated below. Each Text Display Format specifies which data or results appear in each
position. A single data item can also be displayed on Lane Connectors. Where short Lanes
are used some data and result items apply to the Lane Group consisting of the Short Lane
and its adjacent Long Lane rather than individual Lanes. These values are shown on the Lane
Groups Long Lane in italics.

An example of a typical display is shown below:
Junction Arm &

Lane Number Flow Controlling
Phases

| J111 800 A—
| Ji1/2 300 AES| @
" Arm J1:1 - London Road

Ver. 3.3/F | Oct 2024



86 | View Reference

Choosing the Text Display Format

The Text Display Format can be selected using the drop down list of Text Display Formats in
the toolbar.

ige Sequences  Metwork Control  Traffic Flows  Modelling  Reports  Window  Help

Sl e L2 el == [ N <50

Controller Stage Stream / | Text Format View Arrangements
] et || | Fors =] . =
H (o] & ==
e 4 8 N s Y8 A 5 I P P o N e e e e il
- FindArm:| J @rﬂ | J

Creating Customised Text Display Formats

New Text Display Formats can be defined using the Text Display Format Manager. This is
opened by chodaehagx td MRinsamledgwdMerfu ordynclicking the button
to the right of the Text Display Format drop down list.

Manage Text Display Formats |_

Aueailable Formats

Flows -

Filtered Demand Flow Acdd Mew
Flows Incl. Lane Connectars
Filkered Flows Incl. Lane Connectors
Lane Geometry Delete
Lare Sat Flow

Flowy, Deg5at and kb0
Ped Dels

m

Tl

Copy

Crize Times

M arne |

Lane Dizplay Format
Back Of Lane biddle OF Lane Frant OF Lane

Lane: Amn/Lane Number ﬂ |FIc-w: Demand In Flaw ﬂ |Lane: Full and Arow Phases On Lane ﬂ

Lane Connector Display Format

|Demand Flow j

Pedestrian Links

This Side of Croszing Both Directions Thiz Side of Croszing

~|  |Link: Full Phase On Link ~ ~|
oK

e 4

The Text Display Format Manager lists the available Text Display Formats, allows them to be
copied or new ones created and displays the layout of data and result items on Lanes, Lane
Connectors and Pedestrian Links for the Text Display Format being edited.

Creating a New Text Display Format

To create a new Text Display Format <click

For mat so A new Display For mat i niti

given a p name by changi ng i isplay Foranatean
b ed

i st
oper
be then defined as describ bel ow i n
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Copying an Existing Text Display Format

An existing Text Display Format can be copied b
Formatsé6é | ist and clicking 6Copy6. A new Text D
Name)d will be created.

Deleting a Text Display Format

A Text Display Format can be deleted by selectingitinthe6 Avai |l abl e Text Displ
l'ist and clicking 6Del etebd.

Editing a Text Display Format

A Text Display Format can be edited by selecting
and using the drop down lists to set the desired data or results items for each position on
Lanes, Lane Connectors and Pedestrian Links.

Lanes and Pedestrian Links can display up to three data or result items: one at each end and
one in the middle. Lane Connectors can only show a single item in the middle of the connector.
Any position can be left blank if desired.

4.3.6.5. Lane Display Indicators

In some cases where LinSig detects an uncommon setting has been applied to a Lane it will
display a Lane Indicator on the Lane in the Network Layout View to make the application of
this setting more prominent.

Use of De-Sliver Mechanism

If a De-Sliver parameter has been applied on the Advanced tab of the Edit Lane dialog box

LinSig will display a blue indicator on the Lane indicating that the De-Sliver mechanism is in
use.SeeConfiguring Lane SettingséAdvanced Settings
the De-Sliver mechanism.

De-Sliver
Mechanism in use

| 36 1.2 \27@_____

A

| 29 0.8 15| @
Arm 1 - London Road .

Use of Bonus Greens

If a Bonus Green has been applied to a Lane LinSig will highlight this by displaying a dark
green Bonus Green Indicator on the Lane. The Bonus Greens can be edited in the Lane
Timings View.

Bonus Green

Indicator \
| 26 0.9 1.
| 2.9 0.8 15| |@
» » %,

Arm 1 - London Road
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4.3.7. Joining Lanes with Lane Connectors

Lane Connectors are used in LinSig to define the traffic movements which can take place
between Lanes. Lane Connectors also specify the travel time or speed between stop lines and
the amount of platoon dispersion present on a movement. This allows different values for
travel time and platoon dispersion to be used for each movement.

#FNetworkLayout\«'iaw ﬂ =5 EchE5)
i =Y s e e P RN o R i R 5 X e P e e el e =110
Find Junction: ‘ j Find Arm: ‘ J @Jﬂ | J
Lane Give Way Lane
Connector \ / Connector
| 800 — @D— | 1000 — @
| Wl @ A
¥ . Am 5 -
Arm 1 - London Road y,
A m oncen o Arm 2 - High Street
s Arm 4 - N ——————»
«— 600 |
o[- 1w = w0 |
Lane Connector T

i High St/London Rd/Park St
Opposing Selected Lane g Saiae

P
&Tmal Traffic Delay: 19.4 pcuHr

500

oog
ooz
198418 Yied - £ LY
Arm 6

\

Route Filter: Reset Origin: Zone | Al | Arm | Al | Lane | All «| | Contains: Junc | Al | Arm | Al | Lane [ All «| | Destination: Zone | All | Arm | Al | Lane | Al Jlhd

The diagram above shows Lane Connectors joining Lanes to other Lanes. Lane Connectors
representing traffic movements which give way to other Lanes are shown dashed. If a give-
way Lane or give-way Lane Connector is selected with the mouse its opposing Lane
Connectors are shown highlighted.

4.3.7.1. Creating Lane Connectors

Lane Connectors can either be created between two existing Lanes or can be created between
an existing Lane and a new Lane on a new Arm created at the same time as the new Lane
Connector. The facility to create new Arms on the fly allows Networks to be built more speedily.

To create a Lane connector between two existing Arms:
I SelecttheLaneConnect or &ane Mumkerirdlen g

9 Drag the starting Lane with the mouse. A Lane connector and new downstream Arm

andLanewi | I o6t ear olfahed of the starting
1 Drag the mouse pointer over the Lane wherethe LaneConnect or wi | | end.
of fo Arm will di sappear indicating no new Ar.

91 Drop the Lane Connector on the downstream Lane by releasing the mouse. A new
Lane Connector will be created between the two Lanes. The Lane Connector will be
created with no mean cruise time defined and will use the default value of 10 seconds
until edited to set a specific cruise time.
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The ability to create a new Arm and Lane simultaneously with a Lane Connector is intended
to speed the creation of Junction Exit Arms. The feature can however be used to create any
Arm. To create a Lane Connector with a new Arm and Lane:

Select the Lane Connectors starting Lane Number Circle.

Drag the starting Lane with the mouse. A Lane connector and new downstream Arm
and Lanewi | | 6t ear olfahe6 of the starting

T Drop the 06t e dane anywhede other than @amath existing Lane. The Edit
Arm dialog box wildl open allowing you to ente¢

1 Click OK in the Edit Lane dialog box. A new Arm containing a single Lane will be
created with a Lane Connector joining it to the starting Lane.

1 Edit the new Arm and Lane as appropriate.

L & MNew Tear
Arm 1 - Off Arm

4.3.7.2. Editing Lane Connectors

Lane Connectors can be edited using the Edit Lane Connector dialog box which can be
opened by:

T Selecting a Lane Connector with the mouse and
t he 6Lane Co-auhreeauon thesNetwagrkavienu; or by

T Right <c¢clicking on the Lane Connector and c¢choi
pop-up menu.

The Edit Lane Connector dialog box provides two tabs for editing Lane Connector settings.
These are:

9 General. The General tab allows common Lane Connector settings to be changed.

1 Flow Detail. The Flow Detail tab provides access to the traffic flow components on the

Connector.
1 Overrides. The Overrides tab provides fine control over cruise speed/times on the
Connector
General

The General tab allows information on cruise speeds/times to be edited.
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s ™

General l Flow Detail | Overides |

From Lane <
To 541 = [v Allow Routes to use this Connector

Default cruise time through this Lane Connector

These defaults will be used for all Fow Groups and all Routes and Layers through
this Lane Connector unless otherwise ovemidden on the Ovemides’ page.

" Time(s 10
Mean Cruise k)
" Speedlm/Hr) |29

- = IJze custom lane length for cruise time/speed
0
Custom Lane Lengthim) |20 r calculations on this Connector

Delay-based assignment cruise time weighting (s) |0

When modelling buses

Mean Bus Stopped Time (g} |0 Bus Speed (km/hr)

Flatoon Dispersion
l [v Use Platoon Dispersion

Platoon Dispersion Coefficient |35

0K | Cancel

The General tab allows the following settings to be changed:

T

From Lane. The Lane the Lane Connector starts from.
To Lane. The Lane the Lane Connector ends at.

Allow Routes to use this Connector. This setting governs whether LinSig will use
this Lane Connector when building Routes through the Network. The setting can be
used to avoid LinSig building unnecessary or undesired Routes in part of the Network.

Default Mean Cruise Time/Speed (sec or km/hr). Either the mean cruise time or
speed between the downstream ends of two Lanes. Whichever setting is provided
LinSig will calculate the other using the Lane Connector Length as defined below.
Where Junction Exit Arms are used the Lane Connector within the Junction should be
used to specify the cruise time/speed from the stop line of the Lane entering the
Junction to a notional point at the exit from the Junction where the Junction Exit Arm
is located. The Lane Connector between a Junction Exit Arm and the next Junction
should specify the Cruise Speed/Time from a notional exit point at the upstream
Junction to the downstream stop line.

Custom Lane Length (m). By default a Lane Connector will use the Lane Length of
its downstream Lane. If necessary this setting can be used to override the Lane Length
for this connector only. This will most often be necessary for Lane Connectors within
Junctions.

Delay-based Assignment Cruise Time Weighting (s). When using Delay-Based
Assignment, the average journey time is compared for different routes. This setting
allows you to alter the cruise time on the connector in order that the Delay-Based
Assignment will consider routes through the connector as being quicker or slower than
in actuality. Enter a positive value to increase the cruise time by that number of
seconds, or a negative value to reduce the cruise time. Note that this setting only
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affects the cruise time used during the Delay-Based Assignment process, and the
modelled cruise time elsewhere will unaffected.

Bus Modelling. When modelling buses LinSig uses two settings instead of just a
Cruise Time or Speed. These are the mean time buses are stopped whilst using the
Lane Connector and the Bus Cruise Speed on this Lane Connector.

Platoon Dispersion. Tick the Platoon Dispersion box to model platoon dispersion on
the Lane Connector. A Platoon Dispersion Coefficient can also be entered but should
be left at its default of 35 unless detailed site data suggests otherwise. For very Short
Lanes, such as occu r on a signal roundabout &s
dispersion should be switched off. LinSig is unable to directly model platoon
compression at this time; however it is often possible to allow for platoon compression
on some movements by changing the Start/End Displacement on the Lane.

Flow Detail
The Flow Detail tab provides access to the traffic flow components on the Connector.

Edit Lane Connector @

General Flow Detail | Ovemides |

Routed Layers Through The Lane Connectar:
Scenario: 2006 AM Peak

Route | O-fone | D-Zone | Flow |
7 A B 200
Total Routed Flow: a0

Lane-Based Layers Through the Lane Connectar

Selected Flow 2006 Friday AM Peak

Layer | Flow |

Total Lane-Based Layer 1]

oK | Cancel

The Flow Details tab displays the following:
1 Routed Layers Through this Lane Connector. The Routed Layers through this Lane

Connector box lists all Routes through the Connector. Each Route is modelled as a
separate Layer on the Lane..

Lane Based Flow Layers through this Lane Connector. When Lane Based Flows
are used on a Lane Connector this lists all Lane-Based Traffic Flows through the

Connector. I't also allows the Traffic
Flow.. .6 button however care ssistenoyl d be
Overrides

The Overrides tab provides fine control over cruise speed/times on the Connector.

Ver. 3.3/F | Oct 2024

circul

FI ows
t aken



92 | View Reference

Edit Lane Connector @

General | Flow Detail Ovenides |

Route or Flow Layer Fow Group Add new
Ovemide...

Route 12 Al Flowgroups

Defauk Defauk Edit
Ovemide...

Delete
Owveride

Mave

]
A

Mean Cruise time "l['.'—
145 Uses default lane length for : .
- cruise time/speed calculations Edrlthvemde
When modeling buses ata...

Mean Bus Stopped Time (s){15 Bus Speed flem/hr) (25

This is a list of all the override rules in this model. Override rules will be
applied in order, beginning with the rule at the top of the list and
proceeding downwards. Only the first rule that matches will apply. If no
rules match then the default rule, highlighted in italics, will apply.

oK ‘ Cancel |

The Overrides tab allows different cruise speed/time and bus stop times to be specified on the
Connector for different Routes, Lane-Based Flow Layers, and/or Flow Groups. By default, the
same cruise speed/time and bus stop times will apply to all Routes, Flow Layers and Flow
Groups on the Connector unless otherwise overridden. The Overrides tab allows the following
settings to be changed:

9 Overrides. This lists all Overrides that apply to this Connector. Each entry in the list
corresponds to a selection of Routes, Flow Layers and/or Flow Groups to which the
Override will apply. The final entry in the list is always for the Default settings that will
apply to all Routes, Lane-Based Flow Layers and Flow Groups, unless otherwise
overridden.

9 Override Data. For the Override that is selected in the Overrides list, the cruise
speed/time and bus stop time are displayed. These can be edited for the selected
Override by using the O0Edit Override data. . . ¢

If more than one Override applies to a Route, Flow Layer or Flow Group, the Override that is
highest in the list will be given precedence. Overrides can be moved up or down the list using
the up and down abefadlld buottgnsn thekel 6st corresp:t

will be applied i f no mabefaditb ngntOwvye rali wwaey s sr d mainrd
list.

Overrides can be added, edited and deleted wusing
and 6Delete Override...® buttons.
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-

Edit Owverride rule @

[v This rule applies to spedfic routes or layers [ This rule applies to spedific Flow Groups

Select | Routes Layers

[v Route 12 [+ F1: AM Peak
[ Route 13 [ F2: PM Peak
[ F3: AM Peak Lane Based Flows

Edit Override data. ..

Select the Flow Groups ., Routes and Layers that this rule will apply to.
This rule can apply to Routes or Layers, but not both.
Click the Edit Override Data button to specify the cruise speed/time values that will

be used for this override.
Ok | Cancel

The Edit Override Rule dialog box allows you to specify which Routes, Layers and/or Flow
Groups the rule applies to. The following settings can be changed:

1 AllRoutesand Layers.By unticking the 6This rule
tick box, the Override will apply to all Routes and Flow Layers on the Connector.
1 Specific Routes or Layers. Byt i cking the &6This rule
|l ayersdé tick box, the Override will apply

the list underneath. You can choose for the Override to apply to either selected Routes

or selected Flow Layershys el ecting either the 6Routesb

appl i e

appl ie

on

or

1 AllFlowGroups.By unticking the 6This rule applies |

the Override will apply to all Flow Groups.

1 Specific Flow Groups.By ticking the 6This rule applies

box, the Override will apply only to the Flow Groups selected in the list underneath.

1 Edit Override Data. For this Override, the cruise speed/time and bus stop time can be
edited using the O6Edit Override dat a.

4.3.7.3. Deleting a Lane Connector

AlaneConnector can be deleted by sel ect i bhage
Connect or &anésrbéo mpudbtrpbne ondhe Network Menu.

Deleting a Lane Connector will also delete the following:

1 Any Routes passing through the Lane Connector. Any traffic flow allocated to
Routes which are deleted will be de-allocated and the Actual Flows Matrix in the Traffic
Flows View will show a flow deficit reflecting this. The flow on Routes through the
deleted Lane Connector should be reassigned either to Routes through other Lanes
Connectors or to any Routes through new Lane Connectors replacing the deleted Lane
Connector. This can be done either manually using the Route List View or by

reassigning automatically by choedsncaigntéAssi g

Scenari o06b. More information is given in
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1 Any Lane Based Flows passing through the Lane Connector. The deleted traffic
flow should be added back into the model onto a different Lane Connector to reflect
how traffic will use Lanes after the Lane Connector has been deleted. The Network

Layout Viewds Flow Consistency Idsldageebees usef u
correctly added back.
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4.3.8. Defining Network Entry and Exit Points using Zones

Zones are used in LinSig to define entry and exit points to and from Matrix Based regions of
a LinSig Network. Zones define the start and end point of traffic movements through the
Network. All Matrix Based traffic flows start from a Zone and end at a Zone. Zones are also
used in the Traffic Flows View to reference the start and end points of traffic movements
entered in the Traffic Flow Views Origin-Destination matrices.

<FNmorkLayoutVieuu ﬂ E@
B slB| =5 | Bl 2 2LaLAE | SO Al ] S S S o]l o824
Find Junction: | j Find Arm: | J @Iiﬁ |

| 800 (T—

— | 1000 — |@
I 300 — . .
.- e | ®"‘~. Arm 5 B ‘-.‘.\"--,_
& ,,,,, """ Arm 1 - London Road _
o Arm 4 - i Arm 2 - High Str el
| 1000 = =" 000 I
® g f — 200 |

o
=
Zanes T2 :
3 High St/London Rd/Park St
o o PRC: 26.0 %
U w % Total Traffic Delay: 19.4 pcuHr
I (k2 o E
(=g =] = =
o | o o {
a
@

o=

Route Filter: Reset Origin: 20ne|,-'.\.|| j Arm |AII ﬂ Lanel,-'.\ll j Contains: Junc |,-5.|| ﬂ Arm |AII ﬂ Lane |A|I ﬂ Connector W

A Zone should be created for every point traffic enters or exits a Matrix Based Network or
Matrix Based regions of a Network. Zones are not required for Lane Based Flow Network
regions unless journey times are being calculated on Routes through the region. Further
information is given on structuring a Network using Matrix Based and Lane Based Flow
regions in the Essential Background section.

Three types of Zones exist in LinSig. These are:

1 External Zones. External Zones feed traffic into the end of an Arm which contains only
Lanes with no incoming Lane Connectors, or receive traffic from an Arm which contains
only Lanes with no outgoing Lane Connectors. They are typically used at entry and
exit points around the edge of the Network. Most if not all Zones in the majority of
models will be External Zones. In LinSig 3.1 and above more than one External Zone
can be connected to the same Network Entry or Exit Arm.

1 Internal Zones. Internal Zones feed traffic along an Arm which contains Lanes with
incoming Lane Connectors and are used for two purposes. These are:

o To represent traffic entering the Network from on-street parking or
from a series of minor side roadswhi ch arené6ét i mportan
explicitly. Traffic is fed uniformly across allowed Lanes and uniformly
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over the modelled time period. Internal Zones should be used
sparingly where they are required. Overuse of unnecessary internal
Zones in Networks which are wholly Matrix Based or contain large
Matrix Based regions will lead to a much slower model.

To represent the boundary between two Matrix Based Network
regions or one side of the boundary between a Matrix Based region
and a Lane Based Flow region. LinSig models traffic on Routes in
the Matrix Based region which finish at the boundary Zone. In reality
this traffic is continuing across the boundary to an adjacent Network
region. Normally the cyclic flow profile shape of traffic terminating at
a Zone is lost when traffic enters the Zone. In this case however the
profile shape can be passed across the region boundary to an origin
Zone or Lane
Exit Laned setting is set for Lanes
region boundary. This setting can be found on the Advanced tab of

the Edit Lane dialog box.

Internal
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o
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9 Bus Zones. Bus Zones are new in LinSig 3.1 and allow start and end points of a Bus
Route to be defined. Bus Zones can be set to only generate Routes to other Bus Zones
which are defined as Bus Routes. Bus Routes are modelled using the Bus modelling
settings set on Lane Connectors. This allows the different behaviour of Buses to
normal traffic to be modelled. This includes issues such as bus stop times and
increased platoon dispersion of Bus traffic. Normally Bus traffic will be specified directly
on Bus Routes between Bus Zones rather than assigning an OD Matrix to Bus Routes.

AM 800

—]

o 300 —

/ Bus Zones
o \o%@

Arm 1 - London Road
Arm 4 -

1000

@,

Arm 5 -

. Arm 2 - High Street _ <.

-

600 |

—

200 [

As the number of movements which LinSig needs to model increases proportional to the
square of the number of Zones, excessive use of many small Zones will slow down the traffic
model and optimiser considerably.
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4.3.8.1. Creating Zones

To create a Zone:

T

T
T
1

T

ChoosezbéAdd fr om t ‘o menZam the Network noepu.

Position the Zone in the Network Layout View and drop it by clicking with the mouse.
LinSig will automatically connect the Zone to the nearest possible Entry and Exit Arm.
The Create Zone dialog box is displayed to configure the new Zone.

Create Zone 5]

Zone F -
Arm Entering none
Network ¢ ) =
Arm Exiting

Network (none)  x

Bus Zone - all routes will be Bus Routes.
(Bus flows should still be entered in PCUs).

=

OK | Cancel |

s 4

The Create Zone dialog box allows the following settings to be specified:

o0 The Zone 623onedareradvays named as a letter. Zones can
be named in any order but there can be no gaps in the sequence of
Zone names. If a Zone is given the same name as an existing Zone
the new Zone is inserted in the sequence and Zones later in the
name sequence are renumbered.

o Arm Entering Network. The Network Entry Arm which the Zone
feeds traffic too. Currently each Zone can only feed traffic to one
Arm. If the Zone is not providing an entry point into the network, this
can be set to 6(none) 6.

o0 Arm Exiting Network. The Network Exit Arm which the Zone
receives traffic from. Currently each Zone can only receive traffic
from one Arm. If the Zone is not providing an exit point from the

network, this can be set to 6(none) b

0 Bus Zone. This setting defines the Zone as a Bus Zone. All Routes
created from or too the Zone will be Bus Routes.

0 Only Create Routes with other Bus Zones. For Bus Zones if this
setting is selected LinSig will only create Bus Routes from this Zone
to other Bus Zones. In most cases selecting this setting will give the
best results as allow buses are then kept separate from non-bus
traffic.

T Click O60OKO6 to create the Zone. T h eNetdvarkn e

Layout View to indicate which Lanes it is feeding traffic to or accepting it from.

4.3.8.2. Repositioning Zones

A Zone can be repositioned by dragging it to its new position with the mouse.
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4.3.8.3. Editing Zones

Zones are edited as follows:
i Select the Zone with the mouse.
T Choose OG6Edi t Zone 6-odtmemuon thddetwdrkZMenue s 6 pop
1 The Edit Zone dialog box is displayed which is identical to the Create Zone dialog

described in 6Creating Zonesd above.
Edit Zone B
Zone A -
Arm Entering -
Network !
Arm Exiting -
Network: B

Bus Zone - all routes will be Bus Routes.
(Bus flows should still be entered in PCUs).

-
OK | Cancel|
T The Zones settings can be changed in the sami

Zoneso.

Disconnecting a Zone from its entry or exit Arm will delete all Routes starting from or ending

at the Zone depending on which Arm is disconnected. Any traffic flow allocated to Routes

which are deleted will be de-allocated and the Actual Flows Matrix in the Traffic Flows View

will show a flow deficit reflecting this. The flow on Routes through the disconnected Zone

Connector should be reallocated to the new Routes created when the Zone is reconnected

possibly to a different Arm. This can be done either manually using the Route List View or by

reall ocating all flows to Routes by choosing O0A
menu. More information is given in the section on the Traffic Flows View.

4.3.8.4. Deleting Zones

A Zone can be deleted by selecting it with the
0 Z o n e so@t mpno pn the Network Menu.

Deleting a Zone also deletes any Routes originating or ending at the Zone and also deletes

any traffic flows originating from or travellin
Destination Matrix. Zones should not be deleted unless you wish to delete its associated traffic

flow data. When restructuring the Network instead of deleting the Zone a better option may be

to disconnect the Zone from its entry and/or exit Arms and reconnect it to new Arms as

appropriate. This will retain OD flow information but Route flows will need to be recreated

either by automatic assignment or by manually editing route flows.
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4.3.9. Working with Lane Based Flows

Lane Based Traffic Flows are new in LinSig 3.1 and are an alternative simpler way of defining
traffic flows compared with an OD Matrix and Routes as used by Matrix Based Networks.
Traffic Flows are defined as a Total Traffic Flow for each Lane together with Incoming and
Outgoing Turning Flows. Other than the immediate previous and next Lanes for each Lane,
Lane Based Flows contain no information on how traffic routes over the wider Network.

Further details of Lane Based Flows, including how to decide when to use them in preference
to Matrix Based Flows is given in the Essential Background Section. This section describes
the different ways Lane Based Flows can be entered and edited once the decision to use them
has been taken.

4.3.9.1. Methods for Entering and Editing Lane Based Traffic Flows
Lane Based Traffic Flows can be entered or edited in two different ways. These are:

1 Lane Based Flow Editing Mode on the Network Layout View. This graphical drag
and drop editing method is the easiest way of quickly entering Lane Based Flows.

L Stop Line
: 2l Flow Outgoing
Incoming Flow Flow
Flow
— 150 —[2(@) 150 —] 150 —|2
- 200 —|8@)- 200 —| 200 — |§@ 150
Arm J1:3 - Arm J2:1 - Main Road Eastbound ';J% I
\ Arm J2:4 - Main Roa

1 Lane Based Flow Tabs of the Edit Lane Dialog Box. The Edit Lane dialog box
provides one or more tabs which allow detailed editing of Lane Based Flows on a Lane.
This method is simply an alternative non-graphical method of entering the same data
as the graphical method.

19h Edit Lane J2:1/1 (==
General Lane-Based Flows Applies to this Lane-Based Flow Group: |.-'4\M Peak Lane Based Flows J
LaneﬂD?tlaéls I General Traffic Total Layer Flow: ’T Manage Layers Available Lane-Based Flow Entry Mode.
53‘;- ow data I To This Lane. .. When enabled, this allows
Multi-Lane ; I viewing and direct editing of
Uniform Flow (PCU): |0 e a 9
Advanced Layer... (PCL) lane flows using drag-and-drop
Lane-Based Flows Summary - - in the Network Layout View.
Incoming Flows: Outgoing Flows:
Flows: General Traffic g —
[l Flows: Buses ‘ Name | Flow (PCL) | | Name | Flow (PCU) |
Movmt to 12:4/1 (Ahead) Bl 1:1/1 (Ahead) General Traffic 150 Ml 12:4/1 (Ahead) General Traffic 150
Add... | | | _Total 55 Add... | | | Total [ 159
inflow: outflow:
Consistency Check
This page displays the Lane-Based Flows,
Total Flow | 150 Total incomin 150 both incoming and outgeing, for this layer.
4 Use the "Add’, "Edit’ and 'Delete’ buttons to
W[ " | | re e
Uniform Flow |0 Total entering downstream flow | 150 e o i e e O e ety
Apparent flow loss |0 Flow from this lane leaving network |0 ::ogv:tgo: ;ﬁ;FZ::f I:!fe:!ow Lstsloniehs

<« Previous | Next >> | oK | Cancel |

Normally the graphical method will be used to enter the majority of traffic flow information with
the Edit Lane dialog box being used to drill down and adjust detail where necessary.

Ver. 3.3/F | Oct 2024



100 | View Reference
il

4.3.9.2. Using Lane Based Flow Layers

Lane Based Flow Layers can be used to separate out different traffic types or movements in
a Network or region of Network defined using Lane Based Flows. For example bus traffic or
traffic between two points in the Network can be separated out. LinSig models each Layer
separately whilst allowing for interaction between traffic in each Layer. If multiple Layers are
used Traffic Flows are entered separated into Layers.

Each of the above entry methods support Lane Based Flow Layers.

If it is not required to disaggregate Lane Based traffic flows in any way it is unnecessary to
use multiple Lane Based Flow Layers and the defa
used for all traffic flows.

Managing Lane Based Flow Layers

Lane Based Flow Layers are defined using the OE
can be opened by choosi ng beEffid Flowsaneras orBransteed F |1 0 ws
Net wor k Layout Viewds tool bar.

rEditI.mt_LBasedFlnwlayers‘ [ = |

1 I General Traffic Add Layer |
2 IMBuses
Delete Layer |
Edit Lawver | |

Creating a New Flow Layer

A new Flow Layer can be created by <clicking 6Ad
This creates a new Flow Layer and opens the Edit Layer dialog box which can be used to set
its initial settings as described below in 6Edit
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A Flow Layer is editing by selecting the Layer in the Edit Flow Layers dialog and clicking on
Edit Layer. This opens the Edit Flow Layer dialog box.

Edit Lane-Based Layer

Laper Mumber | 2 =

M ame |Buses

Colour .

[¥ This layer models buses

ak | Cancel | '

The Edit Flow Layer dialog box allows the following settings to be edited:

1 Flow Layer Number. This allows a Flow Layers number to be changed reordering the

list of Flow Layers.

1 Flow Layer Name. The Flow Layer Name describes the Flow Layer with a title such
Devel opment 6

as OBusesbo,

Traffic to

or OHCV

1 Layer Colour. The Colour LinSig will use when displaying Flows on the Flow Layer on
the Network Layout View.

1 This Layer Models Buses. This setting tells LinSig to model traffic on this Layer using
the bus traffic sub-model. This allows bus stop times to be modelled and also uses a
different platoon dispersion mode to non-bus traffic.

Deleting a Flow Layer

To delete a Flow Layer select the Layerandclick 6 De |l et e

4.3.9.3. Lane Based Flow Display
Lane Based Flows are displayed in Lane Based Flow Mode using several different visual

components. These include:

Layero

n

the Edit
box. Any Lane Based Traffic flows present on the Layer are deleted when the Layer is deleted.

9 Lane Flow. A Lane Flow is shown on each Lane where a Lane Based Flow is defined.
It represents the traffic flow across the stop line for a Lane Based Flow Layer. One

value will be displayed for each Layer used by the Lane.

i Total Stop Line Flow. The Total Stop Line Flow is display in front of each Lane. It is
the total Lane Flow across all Layers.

1 Lane Connector Flow. The Lane Connector Flow is displayed numerically on each
Lane Connector. This represents a flow of traffic between two Lanes for a Flow Layer.
An outflow from one Lane is always also an Inflow to another Lane.

! Uniform Flow. A U

ni form FIl ow

i s

shown

on

a

Lane

represent a source of traffic onto the Lane not incoming from another Lane. It feeds
traffic onto the Lane at a constant rate throughout the signal cycle and is sometimes
used to represent on street parking or other source of traffic along the Lane. It is
relatively uncommon practice to use Uniform Flows as it is usually better to model

sources of traffic explic
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Where Flows are displayed by Layer each Layer Flow is shown in the colour of the Layer it is
on. Layer colours are defined using the Edit Layers dialog box which is opened by choosing
O0Edit Lane Based Flow Layersd from the Traffic F

Choosing which Lane Based Flows to Show

Lane Based Flow Mode will display Lane Based Flows for the Flow Group selected in the
Network Layout View toolbar. As Lane Based Flows define the assignment of flows to the
Network they are defined for each Flow Group not for each Scenario as Route Flows are. This

is because Route Flows could assign differently for each Scenario depending on signal
settings or other Scenario specific criteria.

Lane-Based Flows Applies to this Lane-Based Flow Gralip:
| } -
| |Lane Details [ Total Flow: ll— " p—
Sat. flow data To ThislL 5
Multi1ane Move ko another . U z = l_ BE viewing and ni'ect edtng oF
Advanced o Layer., i lane flows using drag-and-drop
Lane-Based Flows Incoming . tgoing . in the Network Layout View.
IlFlows: General Traffic s ou IS
IFiows: Buses Name | Flow__| Name [ Flow |
Movmt to J2:4/1 (head) 11:3/1 (Ahead) 170 12:4/1 (Ahead) 70

add... | Edit... | Delete | Tamlncomg:llm Add... Edit... | Delete Total outgoing: | 170

Consistency Chedk
This page displays the total Lane-Based
Total Flow I 70 Totalincoming | 170 Flovs for all layers. Each layer on this lane
can be edited individually by selecting the
lsub-page on the left.
Uniform Flow I0 Total entering downstream flow I 170 The "Ma n rs Available To This
. . Lane’ button allows you to select which
Apparent flow loss IU Flow from this lane leaving network IU |ayers can be used on this lane.
<< Previous | Next > | OK | Cancel |

Where a model uses multiple Flow Layers, the display can be filtered to only show flows for a

specific Layer. This can be done by selecting the Layer to display from the Layer Filter in the
Network Layout View toolbar.

| General TraFﬁc

Il Buses
Il Cevelopment Traffic
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Showing Route Flows as well as Lane Based Flows

As each Flow Group can potentially define both Lane Based Flows and Matrix Based Flows
the Network Layout View can display Route Flows as well as Lane Based Flows when in Lane
Based Flow Mode.

The Route Flows can be displayed by:

T Right <c¢clicking on the Network Layout View an
Based Flow Entry -Mowmmubd from the pop

1T Choosing the 6Show Route Flowsd6 button from 't
Route Flows are displayed prefix by ORO6 to disti

As Route Flows are defined for a Scenario not a Flow Group Route Flows are only available
if the selected Flow Group is used by the currently selected Scenario. This ensures that only
compatible Lane Based and Route Flows are displayed at any one time.

Displaying both Lane Based Flows and Route Based Flows is particularly useful when joining
too different Network regions which define flows in different ways.
4.3.9.4. Managing Lane Based Flows using Graphical Drag and Drop

Lane Based Flows are edited graphically using Lane Based Flow Mode on the Network Layout
View. Lane Based Flow Mode can be entered by one of the following methods:

T Choosing the Lane Based Flow button from the

i ——
| Al B S8 ol B 0] | 48] &4 £ x| &8 X

Show All Layers

T Right <c¢licking on the Network Layout View a
Moded fr ouaopmerdue pop

9 Click the Lane Based Flow Entry Mode button on the Edit Lane dialog box.

When the Network Layout View is in Lane Based Flow Mode the background is shown in dark
grey to distinguish it from Standard Mode.
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Entering Lane Based Flows using Drag and Drop

When Lane Based Flows are edited using drag and drop a number of common cases arise.
LinSig will always try to use existing flow and Layer information to intelligently anticipate what

action is being carried out and attempts to minimise data entry.

Case 1: Single Flow Layer, No existing Flows on Source and Destination Lanes

When a Lane Based Flow is added using drag and drop LinSig will add a Lane Connector
FIl ow and also optionally add the flow to

A Lane Based Flow can be added using the following procedure:

1 Click on the Source Lane the traffic is leaving from.

t

91 Drag with the mouse to the Destination Lane where traffic is moving to. This must be
connected to the Source Lane with a Lane Connector. LinSig cannot chain flows over

several Lanes and connectors.

1 Whilst dragging LinSig will display a tooltip explaining what will be added if the mouse
is released at that point. LinSig will make intelligent assumptions about what is

intended in order to minimise data entry.

Source

Lane Anticipated Action Destination
Description Lane
_| _
' =l 1@ § O

| TSI ——— ]
Arm J2:1 - Main Road Eastbound

A—[Add .7 PCU (General Traffic) to Lane J2:4/1 (General Trafﬁc)E

/I’\rm J2:4 - Main Road Eastbound ArmJ3:1 - Main Road Eastbound

g

1 Release the mouse button while pointing at the Destination Lane. LinSig will display
t h 8peaify Lane Based Flow Details6 di al og b o xletaied settifgs far thé

Lane Flow being entered to be specified.

[ Specify Lane-Based Flow Details
Flow Details
Upstream Lane: J2:1/1 |- General Traffic j geps%ﬁanh?::tnmt assigned to
Downstream Lane: 12:4/1 |- General Traffic j

Additional Flow PCU

[v Also add same flow to Upstream Lane total flow
| [+ Also add same flow to Downstream Lane total flow

| | Cancel

(3]

LinSig will again intelligently guess at most of the settings and for most typical
situations little or no data entry will be required. In this case as only a single Layer is
defined LinSig will set both Source and Destination Layers. In this case all that is
required is to specify the amount of traffic travelling between the two Lanes in PCUs,

for example in this case 100 PCU. The settings available are:

0 Source Lane Layer. The Layer on the Source Lane from which

traffic is leaving.

o Destination Lane layer. The Layer on the Destination Lane to which
traffic is travelling. This will be the same as the Source Lane layer
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i

apart from unusual/advanced situations where multiple Layers are
being merged.

0 Also add same Flow to Source Lane Total Flow. If this option is
selected the flow being added is als
Total stop line flow for the Source Layer.

0 Also add same Flow to Destination Lane Total Flow. If this option
is selected the flow being added is also added to the Destination
Laneds Total st OgstindtionnLayerfThivassurhesr t he
that the traffic entering the Lane all reaches the downstream stop
line.

0 Switch PCU/Percent value. LinSig allows you to enter Lane Based
flows as relative percentage values. This is explained in further
detail in Case 7 below.

T Click O0Add Lane Flowb6 to add the Lane Flow t
9 LinSig will add the following Flow items to Lanes:

o As the 6Al so add same flow to Source
left selected 100 PCU flow crossing the stop line on the upstream
Lanei s added to the upstream Lanebds To

o 100 PCU flow is added to the Lane Connector between the Source
and Destination Lane.

o As the O6Al so add same flow to Destin
was left selected 100 PCU flow is assumed to reach the stop line on
the downstream Lane and is added to t

Flow.

1 These flow items are displayed on each of the Lanes and the Lane Connector.
Case 2: Single Flow Layer, Existing Flows on Source Lane

When existing flows exist on the Source or Destination Lane LinSig will make an intelligent
guess on the most likely way they should be used whilst adding additional flows. Where these
guesses are incorrect they can be overridden to specify the intended flow definition.

Assuming an upstream Lane contains a Total Flow of 200 PCU, Lane Based Flows can be
added to downstream Lane Connectors and Lanes using the following procedure:
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1 Clickonthe 6 2 0 0 Sourcerane the traffic is leaving from.

91 Drag with the mouse to the Destination Lane where traffic is moving to.

1 Release the mouse button while pointing at the Destination Lane. As a Flow Value was
dragged LinSig knows more information about what is happening and attempts to
speed up the process by offering a guess at what action is being attempted instead of
di s pl aySpecify LandénBased Flow Detailsd as happened .in Case

1 The guessed action is displayed on a popup menu and if correct can be confirmed by
selecting the guessed action in the menu. If the guessed action is not correct the action

1

can be edited by choosing 6Change Flow Deta
display s tSpeeify lane Based Flow Detailsé di al og box which all ow

customised as described above in Case 1.

Confirr: Add all 200 PCU (General Traffic) to Lane J2:4/1 (General Traffic)

Change flow details...

J3: EastJunction
J2: West Junction PRC: 4.0 %
PRC: 8.3% !i! Total Traffic Delay: 16.5 peuHr
Total Traffic Delay: 7.5 pouHr Controller: 2
GController: 181

T I'f 6Confirm: acti onupmens LinSiyaddse200 PCWtotme Lanee pop
Connector and to the Destinatitho200PCdoneghés Tot

Source Lane was not used on any outgoing Lane Connectors, LinSig anticipated that
the desired action was to propagate the 200 PCU in the Source Lane to the
Downstream Lane rather than add an additional 200 PCU and the flow is not added to
the Sour ce L ane 6 $SpedifpliarelBaséd FlowDetailsd d iha&l @g b o x

h

been opened thiswould have been reflected by the O6AIl sc

Lane Tot al FI owd option being wunticked. | f
being changed by c Bpedfglame @asédd-lovoQewilsd tihres tée a d
just confirming the action and changing the option.
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Mew Flow ltems
Added by this
Action

ooe

ooz

4 200 — /
1 = (Dl_@l—-_*_‘ﬂlﬂ

Arm JZ:1 - Main Road Eastbound

—

Arm J2:4 - Main Road Eastbound

kS
kS

ﬂi}_‘:ﬁ-Main RoadWestbpund "-‘

L NL‘I"I J2:2 - Main Road Westbound

- ==

Case 3: Single Flow Layer, No Existing Flows on Source Lane with Multiple Outgoing
Lane Connectors

Where a Source Lane has multiple outgoing Connectors LinSig will allow flows to be added to
each Lane Connector in turn summing them to obtain the Total Flow on the Source Lane.

For a Lane with two outgoing Lane Connectors it is desired have a Total Flow of 300 PCU split
between 200 PCU on one outgoing Connector and 100 on the other:

1 Click on the Source Lane the traffic is leaving from.
1 Drag with the mouse to one of the Destination Lanes where traffic is moving to.

1 Release the mouse button while pointing at the Destination Lane. As in Case 1 above
LinSig does not know how much flow is involved in this action and has insufficient
i nformation t o m@peofyLane Basesl $lew Detdilkée ddéi al og b ox
therefore displayed to request details of the action.

9 Inthis case it is desired to add 200 PCU from the Source Lane to the first Destination
Lane. The 200 PCU is entered into the dial og
other options have been anticipated correctly. 200 PCU is added to the Source Lane
Total Flow, the Lane Connector and the Destination Lane Total Flow.

Drag with the mouse from the same Source Lane to the second Destination Lane.

As the current Source Lane Total Flow is all allocated to outgoing Lane Connectors

LinSig anticipates that flow is being added rather than propagated from the Source

Lane as in Case 2. As new flow is being adde
flow is being added the &pecify Lane Based Flow Detailsé di al og box is di
allow this to be entered. 100 PCU is entered as moving between Source and

Destination Lanes.

9 Additionally as LinSig has anticipated that flow is being added rather than propagated
the options in the dialog box have both defaulted to adding the new flow to both Source
and Destination Lanes.

1T When 6Add Lane Flowbé is clithedSbun8SieglLadds$s!
Flow to give a new Total Flow of 300 PCU and adds 100 PCU to the Lane Connector
and the Destination Laneb6s Tot al FI ow.
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Case 4: Single Flow Layer, Splitting Existing Flows on Source Lane between Multiple
Outgoing Lane Connectors

Where a Source Lane has an existing Total Flow and multiple outgoing Connectors, LinSig
willassistwi t h spl i tting t hRowlstveen theoutgomy larie Coniectorsa |

For a Lane with an existing Total Flow of 400 PCU it is desired to split this flow between two
outgoing Lane Connectors with 300 on the first Lane Connector and 100 on the second:

Click on the 040006 on Source Lane the traffic
Drag with the mouse to one of the Destination Lanes where traffic is moving to.

Release the mouse button while pointing at the Destination Lane. LinSig does not know

how much of the flow is to be allocated to the first Lane Connector so guesses that all

of the 400 PCU will be used. This is wrong in this case so instead of confirming the
action 6Change FIl ow Det &pecifylLane.BésedFow Retaits& en t o
dialog box.

T | n 6Spedfy Ldne Based Flow Detailsé di al og box change the fl o
the 300 PCU which is to be allocated to this Lane Connector. As we are allocating flow
rather than adding flow the option to add the flow to the Source Lane®& Total Flow is
not required as LinSig has anticipated.

f To add the remaining 100 PCU to the second L:
Source Lane to the second Destination Lane. LinSig will recognise that there are 100
PCU unallocated on the Source Lane and guess that all of these 100 PCU are to be
allocated to this Lane Connector. This action can be confirmed without having to edit
any options in the Specify Lane Based Flow Detailsé di al og box.

Case 5: Multiple Flow Layers, No existing Flows on Source and Destination Lanes

Where multiple Lane Based Flow Layers are beingused,as descri bed in 6Mana
Based FI ow L,ahedragsaidd drabirdevface can also anticipate which Layers are
being edited.

For a Lane with two Flow Layers: General Traffic; and Bus Traffic, 200 PCU are to be added
to the General Traffic Layer and 50 PCU to the Bus Layer:

1T Before editing Lane Flows the Flow Layers mu
FIlow Layersd dialog boxodManagiscgi bane aBaved
The default Layer is | eft unchanged as Gene

0
Layer is created coloured red and named OBuSs:¢

Edit Lane-Based Flow layers

1 Il General Traffic Add Layer
2 EMEBuses

i

QK | Cancel

L 4

1 In a similar manner to Case 1 above drag from the Source Lane to the Destination
Lane. As there are now multiple Layers LinSig cannot predict which Layer you are
using and d$pscifylLang Based liFflew Oetailsd di al og box to al
information to be added. The Source and Destination Layers are setto6 Gener al Tr af f
and the flow is entered as 200 PCU. This is displayed in black as it is on the General
Traffic Layer.
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91 Drag from the Source to the Destination Layer but avoid the current General Traffic
numbers. LinSig will again be unable to guess which Layer is being used and show
t h 8peadify Lane Based Flow Detailsd t o all ow the Layer to be
select the red Bus Layer and enter 50 PCU for the flow. The flow is displayed in Red
as it is on the Bus Layer.

1 Each Lane displays each Layers Total Flow. The Total Stop Line Flow across all
Layers is displayed in front of the Lane.

Case 6: Multiple Flow Layers, Existing Flows on Source Layer

When existing flows exist on multiple Layers on the Source Lane LinSig allows each number
to be dragged to another Lane to allocate traffic for that Layer to Lane Connectors. By dragging
the individual numbers rather than just dragging from the Layer LinSig can guess more
information and reduce the amount of data entry.

For a Lane with two Flow Layers: General Traffic; and Bus Traffic, 200 PCU Total Flow already
exists on the General Traffic Layer and 50 PCU exists on the Bus Layer:

9 Drag the black 200 PCU from the Source Lane to the Destination Lane.

1 As traffic on the General Traffic Layer is being dragged LinSig guesses that it will be
allocated to the General Traffic Layer on the Lane Connector and the Destination Lane.
This allows it to make a guess at the action being carried out which can be confirmed
fromthe pop-up menu avoiding the needSpedylaneter i n
Based Flow Details6 di al og box.

Drag the red 50 PCU from the Source Lane to the Destination Lane.

Again LinSig can guess successfully that the 50 PCU is being added to the red Bus
Layer on the Destination Lane.
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Case 7: Single Flow Layer, Existing Flow on Source Lane with Multiple Outgoing Lane
Connectors, Flows specified as Percentage values

When using Lane Based flows, LinSig allows you to specify the flow leaving a lane as a turning
proportion of the flow on that lane, rather than as a fixed PCU value. If the flow on the lane is
subsequently increased or decreased, the modelled flow leaving the lane will automatically be
recalculated according to the turning proportion specified. Furthermore, there is an additional
option whereby the stop line flow of the downstream lane will also be automatically maintained
to match the turning proportion from upstream.

Assuming an upstream Lane contains a Total Flow of 200 PCU, and we wish to specify 75%
aheads and 25% right-turners, percentage Lane Based turning flows can be added to
downstream Lane Connectors and Lanes using the following procedure:

M Click on the 620006 on Source Lane the
91 Drag with the mouse to the Destination ahead Lane where ahead traffic is moving to.

Drag 200" to
Destination Link

N

—] 200 —=|5(1 I Y — @—

BT A =L TIRTTE BT IT L Arm J2:4 - Main Road Eastbound

Arm J1:3 - Main Road Westbound Arm J2:2 - Main Road Westbound

SN\ Bk =

[ . SRR VR

Release the mouse button while pointing at the Destination Lane.

Choose 6Change Flow Details...® from t

Based FIl ow Det

f On the O6Spec
value. .. 6 bu
can also tic
for next time.

il s6 dialog box.

a

y Lane Based Flow Detail
on and change the option
the ORemember this as 4don

T I'n the 6Specify Lane Based Flow Detail
percentage value of 75%. Ticking the
tick box will also ensure that the stop line flow of the downstream lane is also
automatically maintained to match that percentage value.

Specify Lane-Based Flow Details @
Flow Details
Upstream Lane: J1:1/1 |- General Traffic - dlzgt:ignnnnt yet assigned to
Downstream Lane: 12:1/1 |- General Traffic j

Automatically

iti - - : [w maintain 3% on
Additional Flow 75 % of flow leaving upstream Lane downetream [ane

-
Switch PCU/Percent value. .. ‘ ™

Cancel
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T Click the OAhkuttn th aomgleteRhe acivai. The percentage value will
now be displayed on the Lane Connector.

| 200 —=|8(1)= }75% ——] 150 —[&(T)———
| —~ O——r =1 1@

........ - 3 -
Arm J1:1 - Main Road EB at Ped X Arm J2:1 -Main Road Eastannd

1 The 25% right turners can now be added in a similar manner.

1 Note that when specifying a turning flow as a percentage value in this manner, it is not
always necessary to begin with a flow value on the upstream lane. If there is no flow
value on the upstream lane, the percentage turning proportion can still be added, and
then when the upstream lane flow is subsequently set the modelled turning flow (and
the stop line flow on the downstream lane if specified) will be automatically updated
accordingly.

Other Cases

The above Lane Based Flow editing cases illustrate some of the main tasks which can be
carried out using the drag and drop interface. The interface is very flexible and many other
cases exist but most are combination or parallels of the cases described above.

Deleting Lane Based Flows using Drag and Drop

Lane Based Flows can also be deleted using drag and drop. This can be carried out as follows:
9 Click on the Lane Flow number to be deleted with the mouse.
T Start dragging the Lane Flow number. A

91 Drag over the bin and release the mouse effectively dropping the Lane Flow number
into the bin.

Drag Lane Flow

/ Number into Bin

50 200 dRemove all 200 PCU from Lane and remove in and out flows]

=
— S T ==
* * % —
Arm J2:1 - Main Road Eastbound 5 . -
kY Arm J2:4 - Main Road Eastbound

9 LinSig will delete the Lane Flow and any dependent incoming and outgoing Lane
Connector Flows.

Deleting Lane Based Connector Flows using Drag and Drop

Lane Based Flows can also be deleted from Lane Connectors using drag and drop. This can
be carried out as follows:

9 Click on the Lane Connector Flow number to be deleted with the mouse.

f Start dragging the Lane Connector Fl ow
the Lane Connector.
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9 Drag over the bin and release the mouse effectively dropping the Lane Connector Flow
number into the bin.

9 LinSig will delete the Lane Connector Flow.

4.3.9.5. Entering Lane Based Flows using the Edit Lane Dialog Box

The Net wor k Lgmphmal drag ¥nd drepdmethod is the easiest and quickest way
of editing Lane Based Flows. However, this method cannot be currently used for every editing
action. For example, Uniform Flows can only be currently edited using the Edit Lane dialog as
described below. The Edit Lane dialog is not as automated as using the drag and drop method
and is therefore not as fast to use, but allows finer control when editing Lane Based Flows.

The Edit Lane dialog is opened by selecting a Lane in the Network Layout View and choosing

OEdit Lane. . . 0 -dutrmenuontthe Betwork mens. Alteroagively double clicking

a Lane with the mouse or right cnle.ckibngf roonm at hLea n
menu will also open the Edit Lane dialog box.

As well as being used to edit Lane Based Flows the Edit Lane dialog box can be used to edit
a wide range of other settings on a Lane. Details of using the Edit Lane dialog box for editing
other settings are provided in the 6Configuring

Two of the tabs provided by the Lane Edit View can be used to edit Lane Based Flows. These
are:

1 Lane Based Flow Summary. The Lane Based Flow Summary tab is only present if
Lane Based Flows are defined on a Lane with two or more Layers. This tab
summarises the Lane Based Flows across all Layers and allows Layers to be
managed.

1 Lane Based Flow Layers. A separate tab is shown for each Lane Based Flow Layer
using the Lane. The tab allows the total flow and incoming and outgoing flows to be
specified for the layer.

Lane Based Flow Summary

The Lane based Flow Summary tab is only used where Lane Based Flows are being defined
on a Lane and two or more Flow Layers are defined. The tab shows a summary of the total
flow, incoming flows and outgoing flows across all Layers on a Lane and allows non-layer
specific settings to be altered.

.
128 Edit Lane 12:1/1 [
General Lane-Based Flows Applies to this Lane-Based Flow Group: |AM Peak Lane Based Flows j
Lane Details 1 T 7
Total Flow: 100 Manage Layers Available Lane-Based Flow Entry Mode.
Sail:. flow data To This Lane.... When enabled, this alows
Multi-Lane . . ’—. 2 viewing and direct editing of
Advanced iR ||t lane flows using drag-and-drop
Flows - - in the Network Layout View.
Incoming Flows: Outgoing Flows:
Il Flows: General Traffic . B
Il Flows: Buses MName | Flow | MName | Flow |
Movmt to J2:4/1 (Ahead) 11:3/1 (Ahead) 0 12:4/1 (ahead) 100
| | | Total incoming: |0 | | | Total outgoing: | 100 I
Consistency Check
This page displays the total Lane-Based
Total Flow | 100 Total incoming | 0 Flows for all layers. Each layer on this lane
| can be edited individually by selecting the
X . . . " sub-page on the left.
Uniform Flow |0 Total entering downstream flow | 100 The "Manage Layers Available To This
. . L " butt 1 3 t lect which
Apparent flow loss | -100 Flow from this lane leaving network |0 I:-,:l;s ::nog‘eau::: c::l::h ic; T:ni wnie
<< Previous | MNext == | OK | Cancel
5 =
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Summary Information displayed on this tab but not available for editing includes:

1 Total Flow (PCU). The Total Flow is the total flow of traffic across the downstream
stop line of this Lane summed over all Flow Layers on the Lane.

1 Uniform Flow (PCU). The Uniform Flow displays the total Uniform Flow summed over
all Flow Layers on the Lane.

1 Incoming Flows (PCU). The Incoming Flow list lists all the Lane Connectors entering
the Lane and shows the flow on each Lane Connector summed over all Flow Layers.

9 Outgoing Flows (PCU). The Outgoing Flow list lists all the Lane Connectors leaving
the Lane and shows the flow on each Lane Connector summed over all Flow Layers.

1 Consistency Check. The consistency check table provides various totals of flows
entering and leaving the Lane providing a quick check for flow consistency. The Flow
Consistency Mode of the Network Layout View provides a much more comprehensive
graphical check of flow consistency.

The settings available on this tab are:

9 Selected Flow Group. The Selected Flow Group sets which Traffic Flow Group is
displayed in the Lane Edit dialog boxes Lane Based Flow tabs. This setting is the same
as the Selected Flow Group Setting on the
provided here for convenience as it allows Flow Groups to be changed without closing
the dialog box.

1 Manage Layers Available to This Lane. This setting opens a dialog box which can
be used to select which Lane Based Flow Layers are used on the Lane.

B | Manage lane layers Li_E_J

|v 1 Wl General Traffic
[+ 2 ElBuses

Select the layers to use on this
lane, and un-select those layers
that you no longer wish to use on
i lthis lane.

Ok | Cancel
L — )

The dialog lists all available Flow Layers showing the Layers available ticked. Layers
can be ticked or unticked to make them available or remove them from the Lane. If a
Layer is removed from a Lane all Lane Based Flows on that Layer are deleted. When
editing flows using the graphical method Layers are automatically added to Lanes
when flows are added. This method is only required when manual changes to Layers
used by Lanes are required.

Lane Based Flow Layer

The Lane Based Flow Layer tab is used to edit traffic flows on a Lane Based Flow Layer and
to manage Layers on the Lane. The drag and drop Lane based Flow editing system normally
allows Lane Based Flows to be defined much more quickly and should be used in preference
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to this tab. This tab should only be used to edit detailed flow information not available using

the drag and drop method.

i8R Edit Lane J2:1/1

[S=5)

General Lane-Based Flows

Applies to this Lane-Based Flow Group: |-'- Peak Lane Based Flows

Lane Details I General Traffic Total Layer ’T Manage Layers Available Lane-Based Flow Entry Mode.
Sat..ﬂow data e To This Lane... When enabled, this allows
MultiLane LR INELnET Uniform Flow: ,D— B viewing and direct editing of
Advanced Layer... ’ lane flows using drag-and-drop
Lane-Based Flows - - in the Metwork Layout View.
Incoming Flows: Outgoing Flows:
Flows: General Traffic . —

=

Il Flows: Buses Mame | Flow |

| Name | Flow |

Movmt to 12:4/1 (Ahead) Mo incaming flow

Ml 12:4/1 (Ahead) General Traffic 100

(
Add... | | | Total incoming: |0 Add... | | | Total outgoing: | 100 I
Consistency Check
This page displays the Lane-Based Flows,
Total Flow | 100 Total incoming | 0 both incoming and outgoing, for this layer.
Use the "Add', 'Edit' and 'Delete’ buttons to
. - . . . adit flows on the layers for this lane.
Uniform Flow |0 Total entering downstream flow | 100 The 'Change..." button allovs you to move

the flow data on this page to a different
layer.

Apparent flow loss | -100

Flow from this lane leaving network |0
<< Previous | Next == | QK |
5

In many cases where multiple Flow Layers are not required the Edit Lane dialog box will simply
show a single Lane Based Flow Layer tab which can be used to edit all flows on the Lane.

Cancel |

The settings available on the Lane Based Flow Layer tab are:

1 Total Flow (PCU). The Total Flow is the total flow of traffic represented by this Flow
Layer across the downstream stop line of this Lane.

1 Uniform Flow (PCU). The Uniform Flow displays the total Uniform Flow on this Lane
for this Flow Layer.

1 Incoming Flows (PCU). The Incoming Flow list lists all the Lane Connectors entering
the Lane and shows the flow on each Lane Connector on this Flow Layer.

1 Outgoing Flows (PCU). The Outgoing Flow list lists all the Lane Connectors leaving
the Lane and shows the flow on each Lane Connector on this Flow Layer.

9 Consistency Check. The consistency check table provides various totals of flows
entering and leaving the Lane using this Flow Layer and provides a quick check for
flow consistency. The Flow Consistency Mode of the Network Layout View provides a
much more comprehensive graphical check of flow consistency.

1 Move to another Layer. The Move to another Layer button allows the traffic Flows
defined on this Layer to be moved onto a different Flow Layer.

1 Manage Layers Available to This Lane. This works the same way as on the Lane
Based Flow Summary tab.

1 Lane Based Flow Entry Mode. This button switches the Network Layout View into

Lane Based Flow Entry Mode. This allows the Lane Based Flow drag and drop method
of editing Lane Based Flows to be used.

Adding Lane Based Flows when using a Single Flow Layer

When using a single Flow Layer the Lane Based Flow Summary tab is not shown and a single
Lane Based Flow Layer tab for the default Layer.
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[ 7
i2R Edit Lane 12:1/1 [
General Lane-Based Flows Applies to this Lane-Based Flow Group: |AM Peak Lane Based Flows j
Lane Details I General Traffic Total Flow: ’T Manage Layers Available Lane-Based Flaw Entry Mode.
Sat. flow data = To This Lane... When enabled, this allows
Multi-Lane Move to another Uniform Flow: ’D— B8 viewing and direct editing of
Advanced Layer... ) lane flows using drag-and-drop
Flows: General Traffic Incoming Flows: Outgoing Flows: in the Network Layout View.

Movmt to 12:4/1 (Ahead)

MName | Flow | | MName | Flow |

No incoming flow Il 12:4/1 (Ahead) General Traffic 100
Add... | | | Total incoming: | © Add... | | | Total outgoing: | 100 |

Consistency Check

This page displays Lane-Based Flows for

Total Flow | 100 Total incomin 0 this lane. If you need to enter data for
H g other layers as well, click the 'Manage
Uniform Flow |0 Total entering downstream flow | 100 I;ab-gev:Avallable Eeabell=nagbuton
Apparent flow loss | -100 Flow from this lane leaving network |0

<< Previous | MNext = | OK | Cancel

o = - -

Lane Based Flows can be added using the Edit Lane dialog box as follows:

1 Double Click a Lane which requires flows to be added. This will open the Edit Lane
dialog box for this Lane.

1 As only a single Flow Layer is being used LinSig automatically enables this Layer on
a Lane when it is first edited.

Select the Flow tab for the single Flow Layer.
Enter the Total stop line flow on the Lane in Total Flow.

Check the Incoming Flows and Outgoing Flows lists. As every Incoming Flow is also
an Outgoing Flow for another Lane some entries may already exist in either list that
were entered earlier when editing other Lanes.

T Click on 6Add. .. d6 for I ncoming or Outgoing FI
Il ncoming Flowbé dialog box allowing either an
to be added. As only a single Flow Layer is being used LinSig presets the Source and
Destination Layers for the incoming movement to the default Layer.

T Assuming that an Incoming Flow is being adde
box allows the Source Lane for the Incoming Flow and the amount of flow in PCU, or
as a percentage, to be entered.

1 The new Lane Based Flow movement is displayed on the Network Layout View if it is
set to Lane Based Flow entry mode.
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Adding Lane Based Flows when using Multiple Flow Layers

When using multiple Flow Layers a Lane Based Flow Summary tab is shown as well as a

separate Lane Based Flow Layer tab for each Flow Layer.

iSh Edit Lane J2:1/1

General

Lane Details

Sat. flow data
MultiLane
Advanced
Lane-Based Flows

Lane-Based Flows Applies to this Lane-Based Flow Group: |-'- Peak Lane Based Flows

Manage Layers Available
To This Lane...

QOutgoing Flows:

Lane-Based Flow Entry Mode.
When enabled, this allows

BIEl wviewing and direct editing of
lane flows using drag-and-drop
in the Network Layout View.

I General Traffic Total Layer 100

Move to another
M Uniform Flow: | 0

Incoming Flows:

Il Flows: General Traffic

Il Flows: Buses Name | Flow | | Name

| Flows

Movmt to 12:4/1 (Ahead) Ma incoming flove

add... | | Add... |

| Total incoming: |0

Bl 12:4/1 (Ahead) General Traffic

Consistency Check

Apparent flow loss | -100

Flow from this lane leaving network |0

100

Total outgoing: | 100 |

This page displays the Lane-Based Flows,

the flow data on this page to a different

layer.

Total Flow | 100 Total incomin i} both incoming and outgoing, for this layer. ||
| g Use the "Add', 'Edit' and 'Delete’ buttons to
X . adit flows on the layers for this lane.
Uniform Flow |0 Total entering downstream flow | 100 The "Change....” button llovs you to move

<< Previous | Mext == |

OK Cancel

.

Lane Based Flows can be added using the Edit Lane dialog box as follows:

91 Double Click a Lane which requires flows to be added. This will open the Edit Lane
dialog box for this Lane.

1 As multiple Flow Layers exist within the model LinSig does not know which ones are
used by this Lanay®o st Ao abd Mabdget o this Lane
to specify which Layers are used. A new Lane Based Flow Layer tab will be created
for each Layer.

Select the Flow Layer tab for the Flow Layer on which traffic is to be added.

Enter the Total stop line flow on the Lane on this Layer in Total Flow.

Check the Incoming Flows and Outgoing Flows lists. As every Incoming Flow is also
an Outgoing Flow for another Lane some entries may already exist in either list that
were entered earlier when editing other Lanes.

T Click on 6Add. .6 for I ncoming or Outgoing FI
I ncoming Fl owd dialog box allowing either an
tobeadded. The Layers in the &6Specify I ncoming FI
the Layer currently being edited.

T Assuming that an Incoming Flow is being adde
box allows the Source Lane for the Incoming Flow and the amount of flow in PCU, or
as a percentage, to be entered.

1 The new Lane Based Flow movement is displayed on the Network Layout View if it is

set to Lane Based Flow entry mode.

When using the graphical Lane Based editing LinSig updates several dependent flow items at
once when adding flows. However, when using the Edit Lane dialog box each flow item must

be edited separately.
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4.3.9.6. Checking Lane Based Flows for Consistency Errors

Although Lane Based Flows provide a lot of flexibility it is very easy to introduce flow errors
into the Network. The Network Layout View provides a Flow Consistency Check Mode which
allows flow errors to be quickly located and corrected.

FI ow Consistency Mode can be switched on

Consistency Moded from the main View menu.

When Flow Consistency Mode is switched on the Network Layout View changes to show Lane
arrows instead of normal Lanes. Lane Based Flows are also shown for the currently selected
Flow Group.

F Network Layout View wH (o)==
| @B ool | Blelelalelel| o] mlmlE] s S8 m o] ol ol x| ol o) ) || B || Elr=li| |

e | LI“""" 1 ([ [ (] o i e [AM Peak Lane Based Flons =

J1: Ped Crossing
PRC: 101.7 %
Total Trafic Delay: 2.0 pcuHr o S J2- West Ji
Ave. Route Delay Per Ped: 39.8 s/Ped N PRC: 84.0 %
Controller- 1 &Totzi Trafic C
Controller: 18

Display Lane-Based Flow inconsistencies based on ¢ [Significance +| colour: . |

RouteFilter:  Resct || Origin: Zone [l < | am [l vLaneAﬂv‘Comzis:anAllvAmAll vLaﬂeAIIv‘Desh’Bﬁon:ZoﬂeMvArmM vLaneAJ\v‘

Flow Consistency errors are highlighted at the upstream and downstream end of each Lane.
Where a consistency error occurs LinSig displays a coloured circle the size of which depends
on the size of the consistency error.

n

The size of the circlecan be changed using the 6Display
based onobd ophpei Net wor k Layout Viewds bottom

1 Absolute Difference. The circles are scaled by the absolute level of flow
inconsistency.

1 Percentage Difference. The circles are scaled by the percentage difference of flow
inconsistency.

1 Significance. A combined measure of absolute and percentage error similar to the
GEH statistic for comparing flows is used. This is the recommended setting. The
setting in effect scales the circles non-linearly so small errors are not missed and large
errors do not create large circle obscuring the background.
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[

Flow Inconsistency Details

Additional details of Flow Consistency errors can be obtained by hovering over the consistency
error warning indicator with the mouse. This displays a pop-up table providing details of traffic

flows at the point of the inconsistency warning.

LANE J2:1/1 - OUTGOING LANE-BASED FLOWS

Flow Group 3: AM Peak Lane Based Flows

Cutflow

Stopline

Qutflow Diff.

General Traffic

300

120

180

Total

300

120

180
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4.3.10. Working with Pedestrian Links

Pedestrian Links are used in LinSig to represent and model pedestrian crossings. Typically a
Pedestrian Link is used to model each crossing in the Junctions being modelled.

*u_ Network Layout View ﬂ EI@
Bl sla| o E || B2 alelE | SIE] | F S8 S NS ol oo L8]] 400% &2
Find Junction: | j Find Arm: | J @l_j | J

Pedestrian @
Link

\% Pedestrian
§ Link Connector
N /
I 800 —](D)— § > | 1000 — @
| 300 = N - -
- - Arm 5 - T
7 Arm 1 - London Road s
A Arm 2 - High Street
T Arm 4 - . . ndll
— 1000 600 I
] 200 |

B p)
3 High St/London Rd/Park 5t
?’ o PRC: 26.0 %

. o w % Total Traffic Delay: 19.4 pcuHr
Pedestrian Zone e |2 £ #Ave. Route Delay Per Ped: 63.6 s/Ped
I=1k=] - &
@
@
& |
- -
Route Filter: Reset Qrigin: Zone |,-'.\|| j Arm |,-'.\|| j Lane |,-'.\|| j Contains: Junc |,-'.\|| j Arm |,-'.\|| j Lane |,-'.\|| j Connector | All -

Pedestrian Links are displayed as follows:

Pedestrian Link
Handles

|
|
|
|

SR P4 N

Zone/Pedestrian Link
Connector
Attachment Point

Pedestrian Links together with Pedestrian Link Connectors form a Pedestrian Network for
each LinSig Junction. Pedestrian movements between junctions are not modelled. Due to
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issues such as pedestrian dispersion, crossing at places other than a controlled crossing and
leaving the Network between Junctions modelling pedestrians over a wider area is complex
and beyond what LinSig is intended to model.

each Junctiondés Pedestrian Network
from one side of the Junction to another. If this involves several crossings LinSig takes account
of Pedestrian coordination when modelling delays.

LinSig uses

4.3.10.1. Creating New Pedestrian Links

New Pedestrian Links can be created in the Network Layout View as follows:

T Choose O6Add LPeakedt rfiraorm t he 6 Patdneenut on itha n Link
Network menu. A new Pedestrian Link will be created which can be dragged into its
desired position and dropped by clicking with the mouse. If necessary the Pedestrian
Link can be rotated and repositioned more accurately after it has been created as
described below in 6Moving and Repositioning

1 When the Pedestrian Link is dropped the Edit Pedestrian Link dialog box is displayed.
This allows the PedestrianL i nk6s settings to be entered.

L !
Edit Pedestrian Link [ = |
Pedestrian Link Mame Peds across London Road
Pedestrian Link Mumber 1
Assodated Junction High 5t/London Rd/Park 5t
Controlling Phase F
Crossing Time 10 Seconds
Crossing Type Unspecified
k. Cancel
.y

L

1 The following settings are available for an Pedestrian Link:

(0]

Pedestrian Link Number. The Pedestrian Link Number will default
to one more than the maximum Pedestrian Link Number of the
existing Pedestrian Links. Pedestrian Links can be numbered in any
order but all Pedestrian Link Numbers must be used with no gaps in
the sequence. If the new Pedestrian Link is allocated the same
number as an existing Pedestrian Link the new Pedestrian Link will
be inserted into the Pedestrian Link numbering sequence and higher
numbered Pedestrian Links renumbered.

Pedestrian Link Name. The Pedestrian Link Name is a simple text
name to describe the Pedestrian Link.

Associated Junction. The Junction the Pedestrian Link belongs to.
All Pedestrian Links must belong to a Junction.
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o0 Controlling Phase. The Phase controlling the Pedestrian Link. Only
Pedestrian Phases on the Controllers and Streams attached to the
Pedestrian Links Junction are available.

o Crossing Time. The time it takes an average pedestrian to cross
the crossing from kerb to kerb. This is used for delay calculations
and is not currently used for any intergreen calculations.

o0 Crossing Type. The Crossing type is for reference and future use
only and is not currently used in any modelling.

1 Click OK to finish creating the Pedestrian Link.

4.3.10.2. Moving and Repositioning Pedestrian Links
Pedestrian Links can be freely positioned using the mouse as follows:

i Select the Pedestrian Linkd s h a with the mouse. The Pedestrian Link turns red
indicating it is selected.

1 Use the square handles at each end of the Pedestrian Link to reposition the Pedestrian
Link. Remember to use the square handles for dragging rather than the circular
connection points.

91 If you have a number of Pedestrian Links which you want to move together, for
example all the Pedestrian Links at a Junction, they can be moved by dragging the
Junction rather than one by one.

4.3.10.3. Editing Pedestrian Link Settings

An Pedestrian Link can be edited by selecting the Pedestrian Link with the mouse and
choosing O6Edi't Pedestrian Li ndutbtmerdurom time Netwak 6 Pe d e s
Menu. This displays the Edit Pedestrian Link dialog box which can be used to change the
Pedestrian Linkés settings as described in 6Crea

4.3.10.4. Deleting Pedestrian Links

APedestrian Link can be deleted by selecting t|
Pedestrian Link©6 f r ocoutmérerdthe Netwoik menu. Lt is imBogadt top o p
remember that deleting a Pedestrian Link also deletes any Pedestrian Link Connectors and

Pedestrian Routes associated with the Pedestrian Link. Undo is of course available in case of

accidental deletion.

4.3.11. Joining Pedestrian Links with Link Connectors

Pedestrian Link Connectors are used in LinSig to define possible movements between
Pedestrian Links when Pedestrian need to use more than one crossing to cross from one side
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of a junction to another. For example Pedestrian Link Connectors are used as shown below
to define the movements possible through a pedestrian island.

Triangular Pedestrian

Island
- \

The diagram above shows three Pedestrian Link Connectors joining three Pedestrian Links to
define which pedestrian movements can be carried out on the island.

4.3.11.1. Creating Pedestrian Link Connectors

Pedestrian Link Connectors can either be created between two existing Pedestrian Links or
can be created between an existing Pedestrian Link and a new Pedestrian Link created at the
same time as the new Pedestrian Link Connector. The facility to create new Pedestrian Link
Connectors on the fly allows Pedestrian Networks to be built more speedily.

To create a Pedestrian Link Connector between two existing Pedestrian Links:

i Dragthe staringPedest ri an Li nk 06 swithGCeemouse A PeadestriaRo i nt
Link Connector and new downstream Pedestrian Link wi | | 6tear of fé6 of
Pedestrian Link Connector.

1 Drag the mouse pointer over the Connection Point on the Pedestrian Link where the
Pedestrian Link Connector wi | | end. TPedestriént Laka will dsdippeér
indicating no new Pedestrian Link will be created.

91 Drop the Pedestrian Link Connector on the downstream Pedestrian Link by releasing
the mouse. A new Pedestrian Link Connector will be created between the two
Pedestrian Links. The Pedestrian Link Connector will be created with a default walk
time which can be edited if desired as described below.

The ability to create a new Pedestrian Link simultaneously with a Pedestrian Link Connector
is intended to speed the creation of Pedestrian Networks. To create a Pedestrian Link
Connector with a new Pedestrian Link:

T Drag the startin
Link Connector a
Pedestrian Link Connector.

g Pedestrian Linkés Connect.i
nd new downstream Pedestriar

1 Dr op t h e Peddstdaa Link anfyvihére other than on an existing Pedestrian Link.
The Edit Pedestrian Link dialog box will open allowing you to enter the new Pedestrian
Linkds Name, rdlingrPbasdandcrossiGgatime as described above.
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9 Click OK in the Edit Pedestrian Link dialog box. A new Pedestrian Link will be created
with a Pedestrian Link Connector joining it to the starting Pedestrian Link.

1 Edit the new Pedestrian Link and Link Connector as appropriate.

4.3.11.2. Editing Pedestrian Link Connectors
Pedestrian Link Connectors are edited as follows:
1 Select a Pedestrian Link Connector by clicking it with the mouse.

T Ch oo s e Paildstdian Link Connectoré6 f r o Pedestiiar Link Connectors 6 -p o p
out menu on the Network Menu. This opens the Edit Pedestrian Link Connector dialog

box.
Edit Pedestrian Link Conmector |£|
Mean Walk Time Between Crossings (s) | 3
Ok Cancel
9 The Edit Pedestrian Link Connector dialogboxa | | ows t he Pedestrian Li

only setting to be edited:

0 Mean Walk Time Between Crossings. The walk time between
crossings is the time for a Pedestrian to walk across a pedestrian
island or section of footway from the end of one pedestrian crossing
to the start of another.

4.3.11.3. Deleting a Pedestrian Link Connector

A Pedestrian Link Connector can be deleted by selecting it with the mouse and choosing
6 D e |Pedegtrian Link Connectord6 f r o m t h e-outnieauror theNetwaskpgMenu.

Deleting a Pedestrian Link Connector also deletes any Pedestrian Routes passing through
the Pedestrian Link Connector. Any Pedestrian flow allocated to Pedestrian Routes which are
deleted willbede-al | ocat ed and Junctionébés Pedestrian FIl o
will show a flow deficit. Pedestrian Route Flows should be edited to reassign the lost
Pedestrian Flow either to other existing Route

Pedestrian Network is complete.
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4.3.12. Defining Pedestrian Start and End Points using Pedestrian
Zones

Pedestrian Zones are used in LinSig to define points where Pedestrians start and end their
walk through a LinSig Junction. All Pedestrian movements start from a Pedestrian Zone and
end at a Pedestrian Zone. Pedestrian Zones are also used in the Traffic Flows View to
reference the start and end points of Pedestrian movements entered in the Traffic Flow View&
Pedestrian Junction Origin-Destination matrices.

#FNetworkLayout\c’iew ﬂ EI@
Bl sl oA Eo|| B|L2lL]R) | SIS o E] S (S NS ol o] L0054 8% &
Find Junction: | j Find Arm: | J @l_j | J
S
I 800 — £§ - I 1000 @
> —
| w0 ) |®,_§. ————
" "tm 1 - London Road J
A m onden os % Arm 2 - High Street
S Arm 4 - A § . o
i N “u —(2) |[— 600
@ - 1000 /[ e : 500 I

High St/London Rd/Park 5t
26.0 %

ok\ -
\ =
\
Y«
500 -

il . PRC: 26.
o w Total Traffic Delay: 19.4 pcuHr
. =2 = Ave. Route Delay Per Ped: 63.6 s/Ped
Pedestrian Zones S ; £
@
2 |
- -
Route Filter: Reset Qrigin: Zone |,-'.\|| j Arm |,-'.\|| ﬂ Lane |,-'.\|| ﬂ Contains: Junc |,-'.\|| j Arm |,-'.\|| ﬂ Lane |,-'.\|| ﬂ Connector |All -

A Pedestrian Zone should be created for each point a pedestrian may start or finish a walk
through a Junction.

4.3.12.1. Creating Pedestrian Zones

To create a Pedestrian Zone:

1T Choose d&&destriantZeone 6 f PedestrignlZ® n é s éout menp on the
Network menu.

91 Position the Pedestrian Zone in the Network Layout View and drop it by clicking with
the mouse.

i The Create Pedestrian Zone dialog box is displayed to configure the new Pedestrian
Zone.

9 LinSig will automatically connect the Pedestrian Zone to the nearest possible
Pedestrian Link.
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- B
Create Pedestrian fone |i|
Pedestrian Zone Mumber 3
Pedestrian Zone Mame B
Associated Pedestrian Link =I | | P4 {Peds Across Park St Eastside)
Link attachment paint Right
Associated Pedestrian Link Mone
L]
[
4 m I
Ok Cancel
LS ’

1 The Create Pedestrian Zone dialog box allows the following settings to be specified:

o0 The Zone ddumbéea Reglestrian Zones are always named
as a letter. Pedestrian Zones can be named in any order but there
can be no gaps in the sequence of Pedestrian Zone names. If a
Pedestrian Zone is given the same name as an existing Pedestrian
Zone the new Pedestrian Zone is inserted in the sequence and
Pedestrian Zones later in the name sequence are renumbered.

o Associated Pedestrian Link. The Pedestrian Link into which the
Pedestrian Zone feeds Pedestrian traffic.

0 Pedestrian Link Attachment Point. Specifies which end of the
Pedestrian Link the Zones attaches to.

T Click 6O0OKO Redestranm Zoret The Pedestrian Zone displays dotted Zone
Feeds in the Network Layout View to indicate which Pedestrian Links it is feeding traffic
to or accepting it from.

4.3.12.2. Repositioning Pedestrian Zones

A Pedestrian Zone can be repositioned by dragging it to its new position with the mouse.

4.3.12.3. Editing Pedestrian Zones
Pedestrian Zones are edited as follows:
i Select the Pedestrian Zone with the mouse.

T Choos e PédéstiantZone 6 f rPedestrianhZzeo n@ s Gout pnenp on the
Network Menu.

I The Edit Pedestrian Zone dialog box is displayed which is similar to the Create
PedestianZone di al og de s cPedediriandZ oi nne s66C raebaot vi en. g

1 The Pedestrian Zones settings can be changed in the same way as described above
i n 6 CrPedadstrianniZgp n e s 6 .

Disconnecting a Pedestrian Zone from its associated Pedestrian Links will delete all
Pedestrian Routes starting from or ending at the Pedestrian Zone. Any Pedestrian flow
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allocated to Pedestrian Routes which are deleted will be de-allocated and the Actual
Pedestrian Flows Matrix in the Traffic Flows View will show a flow deficit reflecting this. The
flow on Pedestrian Routes through the disconnected Pedestrian Zone Connector should be
reallocated to the new Pedestrian Routes created when the Pedestrian Zone is reconnected
possibly to a different Pedestrian Link. This can be done using the Pedestrian Route List in
the Route List View. More information is given in the sections on the Traffic Flows and Route
List Views.

4.3.12.4. Deleting Pedestrian Zones

A Pedestrian Zone <can be deleted by selecting i
PedestrianZ o n e 6 f Pedestrign & e n 6 s @ut menp on the Network Menu.

Deleting a Zone also deletes any Pedestrian Routes originating or ending at the Pedestrian
Zone and also deletes any Pedestrian flows originating from or travelling to the Zone in the
Traff i c FRunoteon PédegriadQrigin-Destination Matrices. Pedestrian Zones should
not be deleted unless you wish to delete its associated Pedestrian flow data. When
restructuring the Network instead of deleting a Pedestrian Zone a better option may be to
disconnect the Pedestrian Zone from its associated Pedestrian Links and reconnect it to new
Pedestrian Links as appropriate. This will retain Pedestrian OD flow information but Pedestrian
Route flows will need to be recreated using the Route List View.

Ver. 3.3/F | Oct 2024

t

wi t h



4.3 Network Layout View | 127

4.3.13. Displaying Signal Staging on the Network Layout View

LinSig can display a copy of the Stage View or Stage Sequence View on the Network Layout
View. This is extremely useful when printing the network i especially larger networks as it
allows the staging of a Junction to be concisely included on the main network diagram. Each

Network Layout View Stage Sequence displays one of the following:

1 The available Stages from the Stage View for a single Stage Stream on a Controller.

1 The Stage order for a Stage Sequence from the Stage Sequence View for a single

Stage Stream.

If desired multiple Stage Diagrams can be used for more than one Controller or Stage Stream.

%FNetwurkLayUutView ﬂ =10 | T <
s 91 e i o e | e 5 P T M W Y ) e S R S PV S A NS S|
Find Junction: ‘ j Find Arm: | J @rﬁ
;
§
E—l S —ie
I 12— | |®|E T“-
,\ Arm 1 - London Road % Arm 2 - High Street
Arm 4 - NN —
————e NN = I
O - e 2 I
" ;{?‘\“
& ORI pafme A
B = €
i 3 High StlLondon Rd/Park St
(I'J PRC: 260 %
- © Total TrsfficDelay: 19.4 pouHr
= E Ave. Route Delay Per Ped: 83 6 s/Ped
= =
S
&
Stages
ﬂ Min==7 ﬂ Min==0 ﬂ Min==5
A A B
& 0 e A R
H H @
g 0] ) (T @ i
Route Filter: Reset Origin: Zone | All | Arm | Al | Lane|All «| | Contains: Junc | Al w| Arm | Al w| Lane | Al | | Destination: Zone | Al | A

4.3.13.1. Adding a Stage Diagram to the Network Layout View

A Stage Diagram can be added to the Network Layout View as follows:

T Choose

menu.

1 Click on the Network Layout View where you wish to create the Stage Diagram. The
box &gptpesar s

OEdi t

1 Select the mode of the Stage Diagram. The mode governs what the Stage Diagram

Stage

6Add

shows. The options are:
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0 Show Available Stages. This option displays all the Stages defined
in the Stage View and represents all the available Stages configured
in the Controller for one Stage Stream. The Stages are ordered by

St age
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Stage number and are therefore not necessarily in the order in which
the Stages are run.

0 Show Stage Sequence. This option shows the Stage Sequence for
the Stage Sequence associated with the current Scenario. As the
current Scenario changes the Stage Diagram changes to reflect the
Stage Sequence for the new current Scenario.

1 Select the Layout of the Stage Diagram. This setting governs how the different Stage
boxes are laid out within the overall Stage Diagram. This setting can usually be set to
0Aut od but where this does not providel a sen
to provide several alternative layouts.

N

1 Click OK to create the Staging Diagram.

4.3.13.2. Repositioning and Resizing a Stage Diagram

A Stage Diagram can be repositioned by dragging the diagram with the mouse. It can also be
resized by dragging any or the diagrambs border s
4.3.13.3. Editing a Stage Diagram

A Stage Diagram can be edited by double clickin
Stage Diagrambé dialog box which can be wused to
described in O0Addi ngNetworSltagogt¥iewdi adpoam.t o t he

4.3.13.4. Changing the Appearance of the Stage Diagram

The graphical appearance of the Stage Diagram is inherited from either the appearance of the

Stage View or the Stage Sequence View.

4.3.13.5. Deleting a Stage Diagram

A Stage Diagram can be deleted by selecting it
Diagramdé from t he -ott®nthedNetwokiMarg.r a mé p o p
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4.3.14. Annotating the Network Layout View

The Network Layout View can be annotated using Notes and Labels. These are used as
follows:

1 Notes are used to place paragraphs of formatted text on the Network Layout View.
They can be formatted in any font, size or colour and justification and are displayed in
a coloured background rectangle. They can be thought of as similar to Post-It notes.
Notes can also be used on the Phase View. As well as static text Notes can contain

dynamic fields which show current data from the model updating as the model
changes.

1 Labels are used to position single lines of text on the View at any angle. They can also
be displayed with any font size and colour.

This View Shows

the Network Laynut‘\ S —

Centered Text

. A0 7. Label (Shown
WO

Selected)

4.3.14.1. Working with Notes on the Network Layout View and Phase View
Notes can be used anywhere on the Network Layout View or Phase View as described below.
Adding Notes to the Junction Layout and Phase View
A Note is added to the Network Layout View as follows:
T Choose 6Add Not ed -6butoothe Netwerk MeDNiot es & pop
9 Click anywhere on the Network Layout View to drop the new empty Note.

T Edit the Notebds t exGEdaist idnegs car i Nooetde 6b.e |l ow
Editing a Note

The text of a Note can be edited as follows:

T Double click on a Note to open the Note

text (if any) and formatting options for the Note.
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# | Mote Editor

Ab| [verdana ~| [18 =] [Color | [ NoteCoowr | B|7]|u|[= =]
This is an Example of a Note.|

Add Field

oK | Cancel

e A

T Enter the Noteds text.

M ClckOKtosave the Noteds text.
Inserting a Dynamic Field in a Note
A dynamic field can be inserted in a Note as follows:

1 Open the Note for editing as described above.

M Click on the O6Add Fieldobd tool bar button. Thi

below.
 Add Field [ & |
Mote Field Data
| Flow: Demand In Flow j Field Data
|11:1/1 »| Lane
Ok Cancel |

L% -

1 Select the data type and Lane for the field. Currently only Lane based data can be
shown. Also results for a combined long and Short Lane Group are shown on the Long
Lane.

Click OK. This will insert a field code into the Note.
Continue editing the Note or click OK to save the Note.

LinSig will replace the field code with the appropriate data.

= =4 =4 =

If desired field codes can be typed directly into the Note.
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Formatting a Note

The Note Editor allows the font, colour and size of text to be set for individual paragraphs,
words and characters as well as the Note as a whole. To change the formatting of all or part
of the Note:

1 Select the text you wish to change the formatting for. The current format for the

selected text is shown in the settings boxes

Choose a new font, font size, colour and other options such as bold and underline.

Some settings such as justification, centring and bullet point only apply to a whole
paragraph. A background colour can also be selected which applies to the whole Note.

1 When all formatting changes have been made click OK to apply the changes to the
Note.

Repositioning and Resizing a Note

Each Note can be moved by dragging with the
borders or corners with the mouse. Each paragraph within the Note will be wrapped to fit within
the NotedOs borders.

4.3.14.2. Adding a QuickNote to the Network Layout View

A QuickNote is a preconfigured Note containing dynamic fields which can be quickly added to
the Network Layout View to display dynamic information regarding a Lane.

To add a QuickNote:
1 Right Mouse click on the Lane for which the QuickNote is to be added.
1 Choose a QuickNote type from the QuickNotes pop-out on the pop-up menu.
9 Drag the QuickNote to its desired position and drop it by clicking with the mouse.
The QuickNote wildl update to reflect changes

4.3.14.3. Working with Labels on the Network Layout View
Labels can be used as an alternative to Notes on the Network Layout View.
Adding Labels to the Network Layout View
A Label is added to the Network Layout View as follows:
T Choose 6Add Label 6 -cutorotime Netioek ménu.ab el sd pop

1 Click anywhere on the Network Layout Viewt o dr op the Label
dialog box will appear.

T Set the Label 6s text, colour and Font.
9 Click OK to create the Label.
Editing a Label

A Label can be edited by double clicking with the mouse and changing its settings as described
in O0Addi ng NetwdrleLhyput Yiewd t & e @uwantly dynamic data fields cannot be
used in labels.

Repositioning a Label

A Label can be repositioned by selecting it with the mouse and then dragging either the centre
of the Label move the whole Label, or one of the red handles at the end of the Label to change
the Labels orientation.

Ver. 3.3/F | Oct 2024

The



132 | View Reference

4.3.15. Displaying and Using Timing Dials

Timing Dials allow the signal timings for a Stage Stream to be displayed and changed directly
on the Network Layout View. This is useful with larger Networks when there is insufficient
screen space to view both the Network Layout View and the Signal Timings View at the same
time. It also provides a concise overview of signal times for all Stage Streams when printed
on the Network Layout View.
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4.3.15.1. Adding a Timing Dial to the Network Layout View
To add a Timing Dial to the Network Layout View:

T Choose 6Add Ti ming Di al éoutfrmthemnSigNetwock Menmi n g

9 Position the Timing Dial on the Network Layout View and click to drop the Dial. The
6Create Timing Dialé dialog box opens

1 Set the options for the new Timing Dial. Available options include:
o0 Controller. The Controller for which the Timing Dial displays timing
information.

0 Stage Stream. The Stage Stream on the specified Controller for
which the Timing Dial shows information.

0 Show Title. Select whether to display the Controller and Stream
name next to the Timing Dial.

o Show Timings in Grab Handles. If the Timing Dial is large enough
this option can be used to display the stage change point values in
each of the stage change point handles.

0 Set Timing Dial Size. Sets the size of the Timing Dial.
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T Click OK to close the 6Create Timing Dialé di

1 The Timing Dial will always show the Stage lengths for the current Scenario. If the
current Scenario is changed the Timing Dials will change to reflect the Stage lengths
in the new current Scenario.

4.3.15.2. Editing the Settings for a Timing Dial

An existing Timing Dialds settings can be edited
This wil/ open the OEdit Timing Di at$settindssaal og bo
described above in 06AdNeworkgayatViewbmi ng Di al to the

4.3.15.3. Deleting a Timing Dial

To delete a Timing Dial select the Dial wi th thi
t he OTi mi nautobtheNetwodk Meru.pAlternatively right click on the Dial and choose
6Del ete Timing -pimanué from the pop

4.3.15.4. Adjusting Signal Settings using a Timing Dial

As well as displaying the Stage lengths for the current Scenario the Timing Dial can be used
to adjust the Stage Lengths as follows:

9 Click on any Timing Dial stage change point handle and drag with the mouse. LinSig
will update the other views with the new stage times. Alternatively the arrow keys on
the keyboard can be used to incrementally change a Stage Change Point.

All minimums, intergreens etc. are complied with as part of the dragging process.

If Flow Profile and Queue Graphs are also displayed on the Network Layout View they
are dynamically updated as the stage change points are changed. This makes the
combination of Timing Dials and embedded graphs very powerful for manually
adjusting signal timings to achieve a specific result. For example using the Timing Dials
and graphs it is easy to manually coordinate Lanes to achieve front end or back end
coordination and to monitor/limit queues on specific Lanes.

Signal Offsets for a Stage Stream can be changed as follows:

9 Click on any Timing Dial stage change point handle and whilst holding the Shift key
down drag with the mouse. The Offset of the Stage Stream relative to other Stage
Streams will be changed without changing any Stage Lengths. LinSig will update the
other views with the new signal times.

4.3.15.5. Locking Stage Lengths and Offsets using the Timing Dials
Constraints can be placed on signal timings either by:

9 Locking a Stage length so it will not be changed by the signal optimiser.

9 Locking the Offset of Stage 1 of a Stage Stream to prevent the optimiser changing the
offset.

The above constraints can be viewed and changed using both Timing Dials as follows:

1 Alocked Stage length is indicated on the timing dial by a blue dashed arc on the timing
dial showing the locked length of the Stage plus its preceding Interstage. Although the
Stage length is locked and cannot be changed by the signal optimiser it can still be
changed in the Timing Dial as usual by dragging the Stage Change Point handle.

1 The locked offset is shown in the Timing Dial as a bold blue line. Only the Offset of
Stage 1 can be locked. The locked offset can be changed by dragging the Stage
Change Point handle of Stage 1.
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Locked
() Offset
@)
Locked
Stage (55)
Length C1

The above constraints can also be viewed and changed in the Signal Timings View.

4.3.16. Displaying Lane Bandwidths on the Network Layout View

Lane Bandwidths display the Traffic Flows passing through a Network by using variable width
bands on each Lane and Lane Connector where the width of the band is proportional to the
traffic flow on the Lane or Connector. Although useful in any size of Network the Bandwidths
are particularly useful for larger networks with more complex flow patterns.

37 Network Layout View
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4.3.16.1. Displaying Bandwidths

Bandwi dt hs can be displayed by c NewMenn dhe 6Bandw
Network Layout View will change its appearance to display the Bandwidths, with a simplified
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display of Lanes to avoid obscuring the Bandwidths. The Bandwidths can be removed by

choosin
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t he
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Show bandwidths only
v Scale Bandwidths to All Flow Groups

v’ Display Lane Connectors
Display Lane Text Key On Diagram
Display Results Block on Diagram
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v Display DeSliver on Lanes
Display Lane-Based Layer Key on Diagram

Manage Lane Text Display...

File | View | Edit MNetwork Controllers Stage Sequences Metwork Control  Traffic Flows  Mode
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4.3.16.2. Bandwidth Options

A number of options are available to control the display of Bandwidths. These include:

1 Show Bandwidths Only/Hide Decorations.Ch oo si ng
the View Menu o r

ticking

60 Hi de N@wokdayeut liewd s dbar@ n

0 snapToGrid by 35|x| | B-| 5| B | [
Cyde Animation Mode Stage Stream
E Show Error View E‘ ﬂ |5tage Stream: 1 —
Compass
v Status Bar
Toolbars 3
B T B2 | |9 | m el
*  Bandwidth Mode | | Find arm: |
low Consistency Mode _/

dt h
t he

6Show Bandwi

hides the display of Lanes in Bandwidth Mode. This sometimes useful in displaying a
cleaner less cluttered view.

Scale Bandwidths to All Flow Groups. | f

6Scal

e

Bandwi dt hs to Al

selected on the Network Menu LinSig will scale all Bandwidths so as to ensure
Bandwidth scales for different Flow Groups are comparable. If this option is set the
Bandwidth scale is set so the highest Lane flow in all Flow Groups will sensibly fit on
the Bandwidth diagram. If this option is not set the diagram will be scaled to the highest

fl ow

n the current

Scenari

o6s Flow Group.

Manual Scale. If the Manual Scale option is selected on the Network Layout View

Toolbar the Bandwidth scale can be set manually. This scale will apply to all Flow

Groups.

4.3.16.3. Scenario Comparison

As well as illustrating the absolute level of flow on each Lane the bandwidths can be used to
compare two Scenarios. The bandwidths displayed represent the difference in flow or delay
between two different Scenarios.

A pair of Scenarios can be compared as follows:

1

1
Band
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ting to

Switch the Network Results View into Bandwidth Mode as detailed above.

On the Bandwidths toolbar displayed in the Network Results View change the

6Scenari o Compar e

On the Bandwidths Toolbar select two Scenarios to compare using the drop down lists.
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T Select whether to compare Fl ows or Del ays usi
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4.3.17. Rotating and Scaling Network Items

Segments of the LinSig Network Layout View can be quickly scaled and/or rotated as follows:

1 Select the Network Items to be scaled whilst holding down the CTRL key on the
keyboard. This will select multiple Network Items. Many Items can be selected at once

by selecting a Junction.

f Choose 6Scale and Rotate Selected |Itemsod6 fr ol
O0Rotate & Scaled dialog box.
Rotate And Scale @
Angle to rotate I IJI :

-

Scale percent
!

¥ apply rotation to Phases

Close

an be rotated or scal ed

T The selected items <c
rotated and O06Scale Percentd sliders.
37 Metwaork Layout View | Rotate And Scale @}
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I The Rotate and Scale is particularly useful to align several separately imported
Junctions prior to merging connecting Zones.

T I'f the O6Apply Rotation to Phasesdé opaéanyon i s
Phases associated with the selected Items.
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4.4. Traffic Flows View

The Traffic Flows View is used to carry out the following tasks:
Create and manage Traffic Flow Groups.
Specify traffic flows by entering origin-destination matrices for each Flow Group.

Specify pedestrian flows by entering an OD matrix for each Junction for each Flow
Group.

The View can be opmweEdabfyi chBbeswagVibewd on the T

18 Traffic Flows View H o= -
dn Trafic Mode R Pedestrian Mode EditLane-Based Layers | Delete al unused Flow Groups | _ Clear Lane-based Flows... |

Flow Groups Traffic Drigin-Destination Matric

Num | Description Type Start End Duration Auto Assign |D eeeee d Flows Actual Flows ‘ Difference Copy ‘ Paste ‘ Clear ‘

F1__ AM Peak (Current Scenario) Standard 08:00 _09:00 01:00 _ OD matrix flows Destination
F2  PMPeak Standard 16:30 17:30 01:00  OD matrix flows

A B c D Tot.
a 150 297 203 650
200 0 153 97 450
247 123 i 150 520
203 a7 200 0 500
650 370 €50 450 2120

Origin

o|lo|o|=

g

IfAuto-Assian is enabled, any changes made to the Desired Flows data in the Flow Matrix will automatically
be assigned to Routes using the current Traffic Flow Assignment Options. This will overwrite any existing
route flows you may have

IfAuto-Assign is not enabled, the Desired Flows will not be assigned to Routes until the "Assign OD Flows To
Routes” menu option is selected

< >

The Traffic Flows View is split into two panels. These are:

1 The Traffic Flow Group List. The Traffic Flow Group List shows the different Traffic
Flow Groups defined in the LinSig model. The list also shows Flow Group currently
being displayed and edited in rest of the Traffic Flow View and the Flow Group currently
being used by the current Scenario for traffic model calculations.

1 The Origin-Destination (OD) Matrices. The matrix displays the traffic or Pedestrian
OD flow matrices for the currently selected Flow Group. As explained below only the
Desired Flows matrix can be edited, the other matrices being used to display
information calcul atedFlovs om t he Networ kés ROl

4.4.1. Defining Traffic Flows in LinSig

LinSig 3.1 provides a new alternative method of defining traffic flows as well as the existing

Matrix based method. Detailed information on both methods including their relative
advantages and di sadvant ages i s gi ven ntiah 6FI ov
Background section.

4.4.2. Defining Pedestrian Flows in LinSig

The use of pedestrian flows in LinSig is optional. LinSig can still model pedestrian delays
without pedestrian flow data however flow data is required if estimates of overall aggregate
level of delay is required.

Pedestrian flows in LinSig are entered and managed in a similar way to traffic flows. The main
difference is that pedestrian flows are entered as an OD matrix for each Junction as opposed
to a single OD matrix for the entire Network as with Traffic. This is because:

1 It simplifies the specification of pedestrian flow data.

1 Counting a pedestrian OD matrix for a large network is very difficult and expensive.
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1 The benefits of modelling pedestrians moving between junctions is not great as
pedestrian platoons tend to disperse rapidly as pedestrians cross the road between
junctions, walk at different speeds, stop between junctions etc.

1 Where detailed pedestrian modelling is important other more complex (and
significantly more expensive) specialist modelling tools exist.

As well as using pedestrian OD matrices in a similar way to traffic OD matrices, LinSig also
uses Pedestrian Routes in a similar manner to traffic Routes. A Pedestrian Route is defined
as a single path between two Pedestrian Zones. Pedestrian OD Flows are manually assigned
to Pedestrian Routes using local knowledge of Pedestrian movements at each Junction. This
is not usually an onerous task as each Junctions Pedestrian Network is usually quite small.

4.4.3. Managing Flow Groups using the Traffic Flow Group List

The Traffic Flow Group List displays the currently defined Flow Groups and allows new Flow
Groups to be created and edited. A new LinSig model is always created with an empty Flow
Group already defined.

d} Traffic Flows View
sim  TraficMode A Pedestrian Mode J
Flaw Graups
Mum | Description Start End A
F1 _AM Peak (Current Scenaric) 08:00  09:00 [
F2 PM Peak 16:30 17:30

The Flow Group List shows the following information for each Flow Group:
Flow Group Number. A unique reference number for the Flow Group.
Description. A text description of the Flow Group.

Type. Whether the Flow Group is a Standard or Formula Flow Group
Start Time. The time of day the Flow Group starts.

End Time. The time of day the Flow Group ends.

Duration. The duration of the Flow Group.

Formula. The formula, if it is a Formula Flow Group.

Component. Indicates if the Flow Group is a Component Flow Group.

=A =4 =4 4 =4 -4 4 -4 -4

Unused in Scenarios. Indicates if the Flow Group is not being used in any Scenarios
or referenced in any formulae.

Lane Based Flow. Indicates if the Flow Group contains Lane-Based flow data.

The Selected Flow Group. The Selected Flow Group is highlighted in red. The
Selected Flow Group is the Flow Group which for which the OD matrices are displayed
in the right panel of the Traffic Flows View. It is not necessarily the Flow Group being
used for model calculations. The Selected Flow Group can be changed by clicking a
Flow Group in the Flow Group List.

1 The Current Scenario Flow Group. The Flow Group currently being used for model
calculations is inferred from the current Scenario selected in the Scenario View and is
shown in bold and | abelled o6(current Scenar.i
changed by selecting a new current Scenario in the Scenario View. When the Current
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Scenario is changed LinSig will recalculate model results using the Flow Group and
other settings from the new Current Scenatrio.

Creating a New Flow Group

A new Flow Group can be created as follows:

f Choose

60Add

F |l o wFlodGmupg mp-dutrmema ort Thatfic Flows menu.

1 Select the type of Flow Group to create. A Flow Group can be a Standard Flow Group
or a Formula Flow Group which is calculated from one or more component Flow

Groups.
1

A new Flow Group with a default name and time period is created at the end of the

FIl ow Group List. The new Flow Group can be
Groupsd bel ow.

Inserting a Flow Group into the Flow Group List

A new Flow Group can be inserted at any position in the Flow Group List as follows:

1 Select a Flow Group next to where the new Flow Group is needed.

T Choose o6l nsert FI ow Group After Selected Flo
Selected Flow Groupdé from the Traffic FIl ows I
is created and inserted into the Flow Group List.

T The new Flow Group can be edited as descri bec

Editing a Flow Groupb6s Details

Editing a Flow Groupds traffic flow infermatio
Destination Matricesd6. A Flow Groupbs gener al d e
be edited as follows:

1 Select the Flow Group in the Flow Group List.

T Choose O6Edi't FIl ow Groupdé from the Traffic FI

1 The Edit Flow Group dialog box is displayed.

Edit Flow Group Lé]
Flows Graup B -
Flowy Group Title
|4 Peak
Flows Group Start Time W
Flow Group End Time ,W

o]

Cancel |

e

4

9 The Edit Flow Group dialog box allows the following Flow Group settings to be edited:
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o Flow Group Number. A Flow Group can be renumbered by
changing its Flow Group Number. Flow Group numbers must be
sequential with no gaps in the sequence. If the Flow Group is given
the same number as an existing Flow Group the Flow Group will be
inserted into the sequence and the existing and higher number Flow
Groups will be renumbered.

o Flow Group Title. Each Flow Group should be given a meaningful
title.

o Flow Group Start Time. The Flow Group Start Time should be
specified using the 24 hour clock in the format hh:mm.

o Flow Group End Time. The Flow Group End Time should be
specified using the 24 hour clock in the format hh:mm.

o Component Flow Group. A Component Flow Group is a Flow
Group which is used only as a component of another Flow Group in
a Flow Group Formula. Typically running or reporting a model using
just a single Flow Group Component would not be correct. Marking
a Flow Group as a Component Flow Group prevents the Flow Group
from being selected as the Flow Group for analysis and also omits
them where relevant from reports. Setting a Flow Group to be a
component Flow Group has no affect on calculations

o Flow Group Formula. This is covered below in
Groups using Formul aeb.

9 Click OK to finish editing the Flow Group.
Deleting a Flow Group

A Fl ow Group can be deleted by selecting it in t
Group6 from the Traffic Flows menu.

Deleting a Flow Group also deletes all associated traffic information such as Origin-Destination
matrices and Lane based Flows. Items using the Flow Group such as Scenarios will not be
deleted but will show an error until a new Flow Group is set.

Deleting unused Flow Groups

Any Flow Groups that are not used in an Scenarios or referenced in any formulae Flow Groups
are indicated as unused in the Traffic Flow Group List. These Flow Groups can be deleted in
a single action using the Delete all unused Flow Groups button.

Removing Lane Based Traffic Flows

Lane Based traffic flows can be deleted in bulk using the Clear Lane-Based Flows button. The
granularity to which the Lane Based traffic flows will be deleted can be set by selecting the
appropriate settings:

1 Stopline Flows. Select the Stopline Flows tick box to delete lane based at the stop
line. If you choose not to delete stop line flows, only the Lane Based Connector flows
will be deleted

1 Layer. Select the Lane Based Flow Layer from which to delete flows. You can also
select all Lane Based Flow Layers

1 Junction. Select the Junction from which to delete Lane Based Flows. You can also
select all Junctions.

1 Flow Group. Select the Flow Group from which to delete Lane Based Flows. You
can also select all Flow Groups.
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Defining Flow Groups using Formulae

Traffic Flow Groups are often built up by combining a number of component sets of traffic data
to form a new composite set of traffic flows. For example in a development context a Flow
Group may be defined as a set of base traffic flows plus development generated traffic flows.
A more complex example may involve growthing the base traffic to a future year before
combining it with development flows from a number of different (and usually ever changing)
development scenarios.

LinSig allows Traffic Flow Groups to be defined as combinations of other previously defined
Flow Groups. Formulae are used to combine Flow Groups in any combination. For example if
the base traffic is Flow Group 1 (F1) and Development scenario A is Flow Group 2 (F2), a new
combined Flow Group 3 (F3) could be defined using the Formula F3 = 1.06*F1+F2. This will
factor up the base traffic by 6% before adding the development traffic. A Flow Group does not
have to be defined as a Component Flow Group to be used in a formula. Component Flow
Groups are Flow Groups which are used only in formulae.

Flaow Group Formula

Farmula |F1 +F2

The formula can contain any of the standard
rathematical surmbals + - * /[ ], Other Flow
Groups can be referenced az F1, F2, eto.

Ewxamples: "F1 *1.6" ar " 2.4*[F1 +F2]"

A Formula based Flow Group can be defnedc hoosing O6Formula Flow Grou
the Flow Group, and specifying a formula in the Edit Flow group dialog box. Any common
mathematical operators such as +,-,* and / can be used as can brackets () to specify

precedence.
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4.4.4. Working with the Origin-Destination Matrices

LinSig uses Origin-Destination (OD) matrices to display and edit the following for the Flow
Group selected in the Flow Group List on the left side of the Traffic Flows View:

1 Total Zone-to-Zone traffic movements through the Network.

1 Total Zone-to-Zone Pedestrian movements through each Junction.

W (o= ]z=
Edit Lane-Based Layers |
Traffic Qrigin-Drestination M atrix
ion Auto Assign | Desired Flows Actual Flows Difference ‘ Copy ‘ Paste ‘
;:JD_- Destination
10 A B C D Tot.
A i 150 287 203 650
o B 200 a 153 97 450
Qrigin
c 247 123 1] 150 520
D 203 97 200 i 500
Tot. 650 370 650 450 2120

If Auto-Assign is enabled, any changes made to the Desired Flows data in the Flow Matrix will
automatically be assigned to Routes using the current Traffic Flow Assignment Options. This will
overwrite any existing route flows you may have.

If Auto-Assign is not enabled, the Desired Flows will not be assigned to Routes until the "Assign OD
Flows To Routes’ menu option is selected.

Traffic OD movements are specified using a single OD matrix for the entire network, however
it is less meaningful to model pedestrians over such a large area therefore pedestrian OD
matrices are specified using one OD matrix for each LinSig Junction. This makes the
specification of pedestrian flows simpler.

4.4.4.1. Traffic Origin-Destination Matrices

Each Traffic Flow Group OD matrix shows traffic flows in PCU between Traffic Zones for the
FI ow Groupds
minutes would have 15 minutes flows entered.

dur ati

on

of

t he

mo d e |

The Traffic OD Matrices are displayed in the Traffic Flows View as follows:

1 CI ck
are being shown.
T Choose

t he

ei

6Traffic

t her

6Desi

OD matrices described below.

Mo deo

red FI

butt on

ows 0,

|l ed ti me
on the
6Actual

1 Only the Desired Flows Matrix can be edited, the Actual Flows and difference matrices
are for error checking/output only.

The three types of LinSig Matrices are:

91 Desired Flows Matrix. This matrix displays and allows editing of the desired Zone-to-
Zone traffic flows for the entire network. As is customary with origin-destination (OD)
matrices Origin Zones are shown to the left of the matrix and Destination Zones above.
Each cell contains the desired total traffic flow by any Route from the Origin Zone to
the Destination Zone. The Desired Flows Matrix is the traffic data used by LinSig when
automatically assigning traffic flows to Routes.
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1

Flow Deficit due to —} Tol [
insufficient flow on a

Actual Flows Matrix. The Actual Flows Matrix is derived from the traffic flows actually
assigned to each Route as described in the Route List View section. Each Zone-to-
Zone total is calculated by summing the Route traffic flows for all Routes connecting
an Origin and Destination Zone. It represents the total Zone-to-Zone flow actually
assigned to Routes rather than the flow that we are aiming to assign to Routes as is
shown in the Desired Flows Matrix. As the traffic routing pattern in the Network may
be different for each Scenario the Actual Flow Matrix will be dependent on the Current

Scenari o being shown. The aim should sti

b e

to match the Flow Groupébés Desired Flow Matr

Scenario.

The Difference Matrix. The Difference Matrix shows the numerical differences
between a cell in the selected Flow Groups Desired Flows Matrix and the same cell in
theCurr ent SActeah RHow$ Mafris. As with the Actual Flow matrix it is only

shown when the Cur r e n't Model | ed ®epenatahesithe dlsw Grdup w

being displayed in the Traffic Flows View. The Difference Matrix represents Zone-to-
Zone movements for which too little or too much flow has been allocated to Routes.
Where the Difference Matrix is non-zero, this should be investigated and corrections
made to Route Flows using the Route List View. This will ensure the total Zone-to-
Zone route flows for a Scenario equal the F |1 o w G rdesiteg Dore-to-Zone traffic
movements.

H (o e

Traffic: Origin-D estination b atrix

Auto Assign Desired Flows| Actual Flows | Difference Copy | Paste |

Destination
A B

B -50
Origin N )
/ D 0

Tot.
a
-50
0
0
-50

olo|lo|lo|lo|0
olo|lo|o|o |0

olo|la| o

Route between B and A If Auto-Assian is enabled, any changes made to the Desired Flows data in the Flow Matrix will

automatically be assigned to Routes using the current Traffic Flow Assignment Options. This will
overwrite any existing route flows you may have.

If Auto-Assign is not enabled, the Desired Flows will not be assigned to Routes until the "Assign
0D Flows To Routes’ menu option is selected.

Auto-Assignment of OD Matrix to Routes when OD Matrix Changes

When traffic data in the Desired Flows OD Matrix changes it is necessary to re-assign the new
OD flows to the Routes. The assignment process is described in detail in the Scenario View

section-Asilsfi gthAutie sel ected usi lwViawhoelbabLinSig o n

will automatically reassign the matrix to the Routes for all Scenarios using this Flow Group
whenever the Desired Flows Matrix changes. This will of course replace the flows on all
affected Routes losing any custom Route Flows. This option should only be used with a small
model as reassigning a large model after every minor change to the matrix will be very slow.

Locking Matrix Cells for Matrix Estimation

An OD matrix cell can be locked preventing matrix estimation from changing its value. To lock

acell:

T
)l

G

Right c¢click on the matrix cell and choose

Only cells in the Traffic Matrix can be locked.
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H (o= =

Traffic: Qrigin-Drestination kd atrix

Auto Assign | Desired Flows Actual Flows Difference ‘ Copy | Faste |

= Destination
A B C D Tot.
A | —a—] 150 | 207 | 203 [ es0
B (] =200 0 153 37 450

Origin
o T | 123 0 150 | s20
=D 203 a7 200 0 500
/ Tat. &850 370 650 450 2120
Locked If Auto-Assign is enabled, any changes made to the Desired Flows data in the Flow Matrix will

Matrix Cell automatically be assignedto Routes using the current Traffic Flow Assignment Options. This will
overwrite any existing route flows you may have.

If Auto-Assign is not enabled, the Desired Flows will not be assigned to Routes until the "Assign

0D Flows To Routes” menu option is selected.

4.4.4.2. Pedestrian Origin-Destination Matrices

Pedestrian Origin-Destination matrices are similar to Traffic OD matrices but are specified as
a separate matrix for each LinSig Junction. Each Junction OD Matrix specifies Pedestrian
movements from each Origin Pedestrian Zone to each Destination Pedestrian Zone in
Pedestrians per modelled time period, where the modelled time period is specified by the Flow
Group.

The Pedestrian OD Matrices are displayed as follows:

T Click the OPedestrian Moded button on
Pedestrian Flows are being shown.

9 Select the Junction for which the Pedestrian OD matrices are to be displayed in the
Junction drop down I|Iist on the Traffic

M Choose either 6Desired Fl owso, 0Act ual
OD matrices described below.

1 Only the Desired Flows Matrix can be edited, the Actual Flows and difference matrices
are for error checking/output only.

The basis of the Desired Flows, Actual Flows and Difference Matrix are the same as described
above but obviously applying to pedestrians rather than traffic.

Modelling Pedestrians when No Pedestrian Flow Data is Available

In many cases pedestrian flow data will not be available for one or more Junctions being
modelled. This is not necessarily a major problem as it is still possible to model pedestrian
delay at junctions even when no pedestrian data is available. The main points to consider are:

1 If no pedestrian flow data is available pedestrian flows should be entered as 1 (or any
other nominal value) in the Pedestrian Desired Flows Matrix and on Pedestrian Routes.

1 Only delay per pedestrian results will be meaningful. Aggregate pedestrian delay
statistics will obviously not be valid as LinSig does not know how many pedestrians
are using the junction.

1 The lack of aggregate pedestrian delay statistics means that when no pedestrian flows
are specified it is not possible to compare overall levels of traffic and pedestrian delay.

1 The best comparison where no pedestrian flow data is available is to compare relative
delays per pedestrian on important Pedestrian Routes using the Route List View.
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4.5. The Route List View

The Route List View is used to work with routing patterns within the LinSig Network and lists
information on Routes for the currently modelled Scenario.

+ £ Route List View - = e

Route Filter: Reset Crigin: Zone | All j Arm |.-'-\II j Lane | All j Contains: Junc |.-'-\II j Arm |.-'-\II j Lane | All j

Destination: Zone | All j Arm |.-'-\II j Lane | Al j

o Traffic Mode k N — | J Options for Journey Times and Delays

Show Journey '_I'lme f[;eiljay:' |.-'-\II Traffic j e —
™ show Mon-Permitted Routes Edit Permitted Routes... | Sort By Zones | EaEECiE Building Options ..
Route |T Org Dest Org Dest | Route Flow Bus Joumey Delay Total Total
Zone | Zone | lane | lane | Flow | Locked ? | Route ? | /PCU () | /PCU(s) | DelayfpcuHr) JoumeylpcuHr)
11 A B 172 )25 200 50.75 20.75 115 282
13 A C 11 )3:5/20 297 107.95 4495 in 801
12 A D 11 1361 203 86.69 36.69 207 489
14 B A J231 1121 200 61.80 34.80 193 343
1 B C J2:3/2 )35/2 118 12539 96,39 316 411
8 B C J23/2 135/2 35 128.27 89.27 0587 135
3 B D 12:3/2 1361 63 114,90 88.90 1.56 2m
7 B D J2:3/2 13671 34 115.97 79.97 0.76 1.10
15 C A )32 1121 194 98.94 3394 183 533
16 C A 13272 121 53 102.51 47.51 0.70 151
2 C B J3:2/1 1251 117 62.65 3565 116 204
9 L B 3272 )25 6 76.08 39.08 0.07 013
6 C D J3:2/2 13:6/1 0 150 4777 4377 182 1.99
17 D A 332 121 12 130.79 66.79 0.22 0.44
18 D A )32 121 191 111.47 5747 305 591
5 D B 332 1251 93 76.70 50.70 131 198
10 D B 13:3/2 J2:5/1 4 90.86 54.86 0.06 0.10
4 D C 331 1351 200 4010 3010 1567 2.23

The following tasks can be carried out using the Route List View.

1 Reviewing Traffic Routes through the Network and viewing delay and journey times
along Routes.

1 Specifying whether a Route is permitted or not. Sometimes LinSig will discover Routes
which although logically valid Routes througt
by traffic. LinSig allows Routes to be defined as non-permitted meaning that LinSig will
never allow any traffic to be allocated to the Route.

1 Manually editing Route Flows where it is preferred to set a Route Flow rather than
allow LinSig to automatically assign it.

1 Lock a Route Flow to prevent the LinSig assigning it a different flow during automatic
assignment.

4.5.1. Working with Routes in LinSig

A Route in LinSig represents a unigue path through the Network from one Zone to another.
Depending on the size and complexity of the Network one or more Routes may exist between
two Zones. Each of the Routes represents a different choice of Lanes for drivers or Links for
Pedestrians travelling or walking between two Zones.

Routes can be one of two types:

1 Traffic Routes. Traffic Routes are comprised of a sequence of individual Lanes and
Lane Connectors from one Traffic Zone to another.

1 Pedestrian Routes. Pedestrian Routes are comprised of a sequence of Pedestrian
Links and Pedestrian Link Connectors from one Pedestrian Zone to another.

The main purpose of Routes is to specify traffic or Pedestrian flows through the Network at a
very detailed level. Each Route is allocated a flow either manually or automatically. LinSig
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then aggregates the Route flows to calculate Lane flows and any other traffic flow information

required.
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The Route List View lists all the Traffic or Pedestrian Routes through the Network. LinSig
scans the Network whenever its structure changes and discovers any new Routes created,
adding them to the Route List.

45.1.1. Traffic Route List

The Traffic Route Listi s di spl ay e dTrdffig Maddébi d kni ndieomRodut e
The Route List View displays the following information for each Traffic Route:

List

Route Number. Each Route is given a unique Index number which identifies it.
Origin Zone. The Zone the Route starts from.

Destination Zone. The Zone where the Route ends.

Origin Lane. The Lane the Route starts from in the format Junction:Arm/Lane.
Destination Lane. The Lane where the Route Ends in the format Junction:Arm/Lane.

Route Flow. The traffic flow on the Route in PCU.

=A =4 =4 -4 =4 4 -

Flow Locked? Whether the Route Flow can be modified by the automatic flow
assignment.

Bus Route? Indicates that the Route is a Bus Route.

Journey Time (sec). The average time it takes traffic to travel from Zone to Zone along
this Route. This value is used extensively in the delay based assignment algorithm.

1 Delay (sec/PCU). The average delay per PCU to traffic on the Route caused by
gqueuing.

I Total Delay (PCUHr). The aggregate delay to all traffic on the Route caused by
queuing.
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1 Total Journey Time (PCUHTr). The aggregate time taken by traffic travelling on this
Route.

The List can be sorted by any of the above criteria by clicking on a column header.

45.1.2. Pedestrian Route List

The Pedestrian Route Li stPededriandModep| ayned hley Roluit @k
Vi ewd s The Routb last displays the following information for each Pedestrian Route:

1 Pedestrian Route Number. Each Pedestrian Route is given a unique Index number
which identifies it.

Origin Pedestrian Zone. The Pedestrian Zone the Route starts from.
Destination Pedestrian Zone. The Pedestrian Zone where the Route ends.

Flow. The traffic flow on the Route in Pedestrian per Modelled Time Period.

= =4 =4 =4

Flow Locked? Whether the Pedestrian Route Flow can be modified by the automatic
flow assignment.

1 Journey Time (sec). The average time it takes pedestrians to travel from Zone to
Zone along this Route.

1 Delay (sec/Ped). The average delay to pedestrians on the Route caused by waiting
for a green signal.

1 Total Delay (PedHr). The aggregate delay to all pedestrians on the Route caused by
waiting for a green signal.

1 Total Journey Time (PedHr). The aggregate time taken by pedestrians using this
Route.
4.5.1.3. Managing the Route List

Routes in both the Traffic Routes List and the Pedestrian Routes List can be managed in
similar ways as follows:

Selecting a Route

A Route is selected by clicking on it with the mouse in the Route List. The Route is highlighted
in Route List indicating it is selected. The Route is also highlighted in the Network Layout View.

Editing a Route Flow

The traffic flow allocated to a Route can be manually edited by selecting the Route in the
Route Listandc hoosi ng O6Edit Rout eopfroltmendonthe Trafiic Eldve Rout e
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menu. The Edit Route Flow dialog box appears which allows the Route Flow in PCU to be
specified.

|"|

Edit Route N

Foute Flow

Foute No . 11

Flow

Route Flow 203

| Lock this flow value when assigning 0D flows

QK Cancel

e A

Lane Flows in the Network Layout View and Network Results View, and the Actual Flows
matrix in the Traffic Flows View are updated to reflect the new Route Flow. The traffic model
also calculates new results based on the new Route Flow.

Locking a Route Flow

When editing a Route ticking the O6Lock this FIc
Routeds flow from being changed when carrying ol

below. This is typically used for Traffic Routes to manually specify and Lock the traffic flow on
some Routes on an Arm and balance the remaining flow between the remaining non-locked

Rout es. More information is provided in O6AlIl ocat

the Route.Listd below
Suppressing Unfeasible Routes

In larger LinSig Networks the number of possible Routes through the Network is very large
and increases exponentially as Network size increases. This is particularly so when many
route options are available due to the Network Topology.

Whilst building Routes LinSig monitors how good a Route is and how likely a Route is of having
traffic assigned to it and suppresses obviously unfeasible Routes from being built and
consuming computing resources.

Unfeasible routes can be suppressed as follows:
T Click the 6Advanced Route Building Opt
Route Building Options I&

Route Building Options
¥ Do not build obviously unfeasible routes
Route length ratio threshold : L5
Always retain existing Route if flow is greater than (PCU]) : 2
Assumed Connector cruise time if not yet specified (s) 5
oK | Cancel |

e 4

1T Sel ecbonéde Build Obviously Unfeasible
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T The 6Route Length Ratio Thresholddé setting coc¢
unfeasible Routes. This can be increased to make LinSig build more routes or
decreased to suppress further Routes from being built.

T I'f an existing Route has a flow greater than

is greater than:0 setting LinSig wild!l never
criterion for suppression due to changes in Network data or the suppression criteria.

Setting Non-Permitted Traffic Routes

Even if LinSig is set to suppress unfeasible routes as described above some Routes are
deemed feasible are undesirable and woul dn o6t in practice be wused b
Routes to be defined as non-permitted meaning that LinSig will never allow any traffic to be
assigned to the Route. Setting non-permitted Routes currently applies to Traffic Routes only.

Routes can be specified as non-permitted in two ways:
1 Manually by explicitly setting the Route as non-permitted as described below.

1 By Permitted Route Policy which allows Routes conforming to one of several polices
such as U turning and spiral Routes to be automatically set to non-permitted. These
policies will filter out many Routes avoiding the need to manually set large numbers of
Routes to non-permitted manually. Policies can always be overridden

The Edit Permitted Routes dialog box is used for both methods:

T I'n the Route List View thekEdtRernitiedRoutes Biadogmi t t e d
box opens. This lists all Traffic Routes in the Network, a copy of key Route identification
information and the Routeds permitted status.

5 Edit Permitted Routes @

Route | Permitted | Org Zone Dest Zone | Org Lane | Dest Lane | Flow | Lock Route Flow | Bus Route | -
11 [ Use Policy (Allow) A B J1:1/2 J2:5/1 150 | Unlocked

13 [+ use Policy (Allow) A C J1:11 13:5/2 297 | Unlocked

12 [+ use Policy (Allow) A D J1:11 1361 203 | Unlocked

14 [ Use Policy (Allow) B A 12:3(1 11:2/1 200 [ Unlocked

8 [ Use Policy (Allow) B o 12:3(2 13:5/2 3% | Unloded E
1 [ Disallow B c 12:32 13:52 0 | Unlocked

7 [+ use Policy (Allow) B D 12:32 1361 35 | Unlocked

3 [ Disallow B D 12:3/2 1361 0 | Unlocked

15 [ Use Policy (Allow) c A 13201 11:2/1 200 [ Unlocked

16 [ Use Policy (Allow) c A 13:2(2 J1:2/1 47 | Unlocked

3 [+ Use Policy (Allow) c B 13:32 12:5f1 & | Unlocked

2 [ Disallow c B 13:21 J2:5f1 0 | Unlocked

5 [ use Policy (Allow) c D 13122 1361 150 | Unlocked

17 [ liea Dalim Fallat [n} A 170207 110301 1N [ ilackead i
Policy settings for permitted routes |

[+ Make crcular routes non-permitted

W Make U-turn routes non-permitted |

oK | Cancel

1 The permitted status column can be changed to one of three settings. These are:

o Allow. The Route can be used by LinSig regardless of the policies.
o Disallow. The Route cannot be used regardless of the policies.

0 Use Policy. Whether the Route is allowed is governed by the
Policies selected in the 6Policy Sett
the bottom of the Edit Permitted Routes dialog box. The result of
applying the policy to a Route is shown in the Permitted Status
column as either O0Use Policy (All ow)
appropriate.
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0 Currently two policies are available. These are: Make Circular
Routes non-Permitted; and Make U-turn Routes non-permitted. It is
recommended that both policies are kept switched on unless
problems are encountered with a particular Network. Remember the
explicit Allow or Disallow can always be used to override the policies.

9 The Lock Route Flow column can be used to lock the flow on the Route.
1 Click OK to save the permitted and locked status for the Routes.

Any Route which is disallowed will have its Route Flow set to zero. This will cause a flow deficit
between the total Route flows in the Actual Flows OD matrix and the Desired Flows OD matrix.
This should be checked and remedied either by reassigning the OD matrix or by manually
editing Route flows.

Multiple Routes can have their permitted or locked status changed at once as follows:

1 Select several Routes whilst holding down the Shift or Ctrl key.

T Click O6AIl ow/ Di sall ow/ Policy Selected Routes
Routes.
Click 6Lock/ Unl ock Selected Route Flowsdé to |

Click OK to save the permitted and locked status for the Routes.
The Route Filter

The Route Filter allows the Route List to be filtered to show only Routes matching a filter
criterion defined in the Route Filter. This is useful with larger Networks which contain many
Routes. As well as showing only filtered Routes in the Route List the Network Layout View
also highlights the currently filtered Routes.

£ Route List View ol ]
Route Filter: Reset Origin: Zone | C ﬂ Arm |J3:2 ﬂ Lane|AII ﬂ Contains: Junc |AII ﬂ Arm |AII j Lane |AII j

Destination: Zone | A j Arm |J1;4 j Lane|,a.|| j
J Options for Journey Times and Delays

aim  Traffic Mode R Pedestrian Mode |— Junctions

Show Journey Time |/ Delay
h . | Al Traffic -
[~ Show Non-Permitted Routes ~ Edit Permitted Routes. .. | Sort By Zones | incurred by: | J
Route |T Org Dest Org Dest | Route Flow Bus Joumey Delay Total Total
Zone | Zone | Lane | Lane Flow Locked ? | Route ? | /PCU (s} | /PCU (5) DelayipcuHr) Joumey{pouHr)
14 C A J3:2/1 R4 123 104.14 44,14 151 3.56
15 C A J3:2/2 140 124 104.09 54.09 1.86 3.59

A Route Filter can contain any or all of the following criteria:
1 Route Origin Zone, Arm or Lane.
1 The Route Destination Zone, Arm or Lane,
1 An Arm or Lane which a Route passes through.

Only Traffic Routes which match all three criteria will be included in the Filtered Route List.
Pedestrian cannot currently be filtered.

The Route Filter can be set using either the toolbar in the Route List View or the toolbar in the
Network LayoutView.| f a Route Filter has been set it can
button in the Route Filter toolbar.

The Route Filter can also be set in the Network Layout View by right-clicking on a Lane and
selecting Apply Route Filter For This Lane, or right-clicking on a Lane Connector and selecting
Apply Route Filter For This Connector, and also in the Matrix Estimation View and the Turning
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Count View by right-clicking on a Turning Count and selecting Filter Routes on Turning
Movement.

Refining the Route Journey Times

The journey time shown on the Routes can be further refined by choosing one of the following
options:

1 All Traffic. Displays the travel times experienced by all traffic travelling on the Route.

1 Routed Traffic Only. Displays the journey times experienced by routed traffic
travelling along the Route. Delays experienced by any Lane Based Traffic encountered
along the Route are not included. This option is useful for displaying delays to buses
on Bus Routes where general traffic is specified using Lane based Flows.

1 Lane Based Flow Traffic Only. Displays the journey times experienced by Lane
Based Traffic. If multiple Lane Based Flow Layers are used this option aggregates
delays over all Layers.

T Layer : 6L aQmemoptidhavihiee&vailable for each Lane Based Flow Layer in
the model. Each option will display only delay incurred by traffic on the individual Layer.
This is useful for displaying journey times for a specific class of Lane Based traffic.

* £ Route List View B = o |
Route Filter: Reset Crigin: Zone|C j Arm |J3:2 j Lane|AII j Contains: Junc |AII j Arm |AII j Lane | All ﬂ

Destination: Zone|A j Arm |J1:4 j Lane|AII j

o Traffic Mode i— Pedestrian Mode |_ Junchone J Options for Journey Times and Dela
Show Journey Time J Del4
[~ Show Mon-Permitted Routes ~ Edit Permitted Routes. .. | Sort By Zones | incurred B .

Route |t COrg Dest Dest | Route Total Total
Zone | Zone Lane | Fow Delay{pcuHr) Joumey{pcuHr)
14 C A 13271 441 123 104.14 4414 1.51 3.56
15 C A 13272 141 124 104.09 54.09 1.86 3.59

Bus
Route 7

Flow
Locked ?

Delay
/PCU (s)

Joumey
/PCU &)

Org
Lane

4.5.2. Assigning the Desired Traffic Flow Matrices to Routes using
the Route List

The Desired Flows Matrix as displayed in the Traffic Flows View defines the total desired
movements between Zones. The process of assignment to Routes specifies which Routes
through the Network traffic will use to travel between two Zones.

The Route List View is used to display the Routes through the Network and allows the Routes
to be assigned traffic flows and managed in other ways.

Assigning the Origin-Destination Matrix to Routes
Traffic flows can be assigned to Routes in two ways. These are:

1 Manually assigning a Traffic Flow to each Route. This method provides more
flexibility and control as the flow patterns can be refined to a high level of detail. It can
however be time consuming with larger Networks.

1 Automatically assigning Traffic Flows to each Route based on the Desired
Origin-Destination Matrix. This method is significantly faster than manually assigning
flows but is by its nature more systematic and assumes acceptance of standard traffic
routing algorithms.

It is of course possible to use a combination of the above methods, using automatic
assignment initially and refining manually where desired.
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The Traffic Flows View monitors the total aggregate amounts of traffic allocated to Routes in
the Actual Flows Matrix and provides a check that the flows allocated to Routes match the
Desired Origin-Destination matrix.

Manually assigning Traffic Flows to Routes

Traffic flows can be assigned to each Route independently by editing the traffic flow on each

Route as described in 6Editing a Route Flowb6 abo
sum of Route Flows between any two Zones equals the total desired Zone to Zone flows
specifiedinthe Tr af f i ¢ FDesred FdwseévatioxsThe Difference Matrix in the Traffic

Flows View is useful in checking for any mismatches between the Desired Flows Matrix and

total Route Flows between Zones.

Automatically Assigning the Desired Flows OD Matrix to Routes

Traffic from a Desired OD Matrix can be assigned to each Scenario& Routes automatically
using LinSigbés equil i bAsithermassignment igaamies out foreebch or i t hm
Scenario this is described in more detail in the Scenario View section.
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4.6. Controller List View

The Controller List View lists all the traffic signal controllers in the Network together with the

Stage Streams runningon each Controller.1 t i s opened by choosing 6Con

the Controllers menu. The View is used to edit Controller settings, to group Controllers into
Controller Sets and to move Stage Streams between Controllers.

Contreller List View @

Add
Controller...

Controller... | Controller... | Controller Set...

Edit ‘ Delete ‘ Add New

=8 Default Controller et - CT:90
=8 Controller C1 - West Contraller
| i-Stage Stream 1-Phs:5 Sto:3

. - 5tage Stream 2- Phs:3 5tg:2
= Cpntrcnller C2 - East Controller
i Stage Stream 1 - Phs:9 Stg:4

4.6.1. Definitions
The Controller List View can be used to manage three different signal control items. These
are:

1 Controller Sets. Controller Sets allow Controllers using a common cycle time to be
grouped together for easier management.

Controller. Each Controller represents a real life signal controller.

Stage Stream. Each Controller can control one or more Stage Streams. Stage
Streams can best be thought of as splitti
Controllers, each of which can independently control a Junction or part of a Junction.

4.6.2. Working with Controller Sets

Each LinSig Model is created with a single default Controller Set containing a Single Stage
Stream Controller. Multiple Controller Sets are only required if multiple traffic signal cycle times
are required in a single LinSig Network. If all Junctions share the same cycle time the default
Controller Set will be sufficient.

4.6.2.1. Creating a New Controller Set

A new Controller Set can be created as follows:

T Choose O0Add New Controller S e-but mend onfthe o m

ng

t he

Controllers menu o r alternatively wuse the O06Adhd New C

ControllerL i st Viewds tool bar

T The 6Edit Controller Setd dialog box is show

settings to be changed as described bel ow

i n

T When all settings have bemrrwCost®lerSetl i ck O6O0OK®& t ¢
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4.6.2.2. Editing a Controller Set
A Controller Set is edited as follows:

1 Right Click on the Controller Set to be edited in the Controller List View and choose

0Edit Controller Setd. This will open the 0EC¢
Edit Controller Set [&J
Controller Set Mumber 2 -
Controller Set Mame | Controller Set 2

Scenario Cyde Times

Scenario Cyde Time
AM Peak (Current) ap
PM Peak an

QK | Cancel

e A

1 The Edit Controller Set dialog box allows the following settings to be changed:

o Controller Set Number. The Controller Set Number defines the
order Controller Sets are listed in the Controller List View.

o Controller Set Name. The Controller Set Name allows the
Controller Set to be given a name for reference and reporting
purposes.

o Scenario CycleTimes. The Controll er Setodés cycl
independently for each Model Scenario. The cycle time will be used
for all Controllers in the Controller Set. If different cycle times are
required the Controller Set should be split into two or more Controller
Sets. Cycle times can also be managed from the Scenario View and
on the main toolbar.

1 Click OK to update the Controller Set with the new settings.

4.6.2.3. Deleting a Controller Set

A Controller Set can only be deleted when all Controllers in the Controller Set have been
deleted or moved into other Controller Sets.

A Controller Set can be deleted by right clicking on the Controller Set in the Controller List
View and choosing O6Del et eup@enat rol |l er Setodé from t
4.6.2.4. Moving Controllers between Controller Sets

A Controller can be moved to a different Controller Set by dragging it to a new Controller Set
in the Controller List View. The Controller will adopt the cycle time of its new Controller Set.
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4.6.3. Working with Controllers

LinSig can model one or more Controllers each of which can contain one or more Stage
Stream. Controllers can also be grouped into Controller Sets as described above to allow
multiple cycle times to be used within the same Network. Each Controller adopts the cycle
time of its parent Controller Set.

4.6.3.1. Selecting the Current Controller

LinSig will use the Current Controller in a number of Views to determine which Controller to
display information for. The Current Controller can be selected in either of the following ways.

1 Select the Current Controller from the Controller drop down list in the main LinSig
toolbar.

Select the Current Controller by clicking on a Controller in the Controller List View.

Ri ght clicking on a Junction in the Network
Junctions Controller the Current Control er 6.
4.6.3.2. Creating New Controllers
A new LinSig Network always includes an initial single Stage Stream Controller in the default
Controller Set. Additional Controllers can be created as follows:
T Right Click the Controller Set where the new
New Controller to this-uCrmemt.r ol |l er Setd from t
1 A new Controller will be created and the Edit Controller dialog box opens allowing the
Controllers initial settings to be made.
Edit Controller [_Jé"j— ]
Controller Mumber 1
Type Generic
MName West Controller
SCN
Phase minimum type Treat Phase minimums as Street minimums
Allow multiple Stage Streams
Allow non-standard filters F
MNotes
Controller Set Default Contraoller Set
OK. ‘ Cancel |
1 Controller Settings which can be changed are:
o Controller Number. The Controll er Number S L

number for the Controller. Controllers can be numbered in any order
but all Controller numbers must be used with no gaps in the
sequence. If a new Controller is given the same number as an
existing Controller the new Controller will be inserted into the
Controller numbering sequence and higher numbered Controllers
will be renumbered.
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o Controller Type. The Controller Type setting allows the Controller
to be set to follow traits of a particular controller manufacturer.

o Controller Name. A descriptive name for the Controller.

0 SCN (System Code Number). A standard code number identifying
the Controller in the UTC system.

0o Phase Minimum Type. The Phase Minimum Type can be set to
Street Minimums or Controller Minimums. Street minimums are
usually used when designing the controller to achieve a particular
set of observed minimum values on the street. Controller Minimums
are usually used when inputting minimum vales from a Controller
specification sheet. This is covered further in the Controller
Background section.

o Allow Multiple Stage Streams. This setting specifies whether
LinSig will allow multiple Stage Streams to be edited on this
Controller. If a Controller will contain only a single Stage Stream the
user interface can be simplified by leaving this box unticked. LinSig
will then hide user interface elements for this Controller related to
editing multiple Stage Streams.

o Allow Non-Standard Filters. This setting specifies whether LinSig
will allow non-standard filters to be specified on this controller. If this
box is ticked LinSig allows the termination type to be set on a Filter
Phase allowing it to be terminated either on the start of its associated
Phase as normal, or when the associated Phase terminates as is
sometimes used.

0 Notes. A note which allows any information relevant to this
Controller to be added.

o ControllerSet. Thi s setting allows the Contr
be changed. The Controller Set can also be changed by dragging
the Controller into a new Controller Set in the Controller List View.

1 Click OK to finish creating the Controller.

4.6.3.3. Editing Controller Settings

A Controller® settings can be edited by selecting the Controller in the Controller List View and
clicking the OEditd button dmishep€osttblel &EJLIt ¢
di alog box allowing settings to be edited as des
4.6.3.4. Deleting Controllers

A Controller can be deleted by selecting the Controller in the Controller List View and clicking

del ete on the Controller List Viewds tool bar. F
delete all of its Phases, Phase Intergreens, Stages, Stage Sequences, etc. and also leave any

Lanes controlled by the Controller as uncontrolled Lanes.

4.6.4. Managing Stage Streams in the Controller List View

The Controller List View can also be used to create and manage Stage Streams belonging to
Controllers.

4.6.4.1. Adding a Stage Stream to a Controller

A new Stage Stream can be created on a Controller by right clicking the Controller in the
Controller List View and c WMeeonaviSage StéedAndwdll alNaysy St age
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be added to the end of the Stage Stream list but can be subsequently moved within the list as
described below.
4.6.4.2. Reordering Stage Streams on a Controller
Stage Streams on a Controller can be reordered as follows:
1 Select the Stage Stream in the Controller List View.

1 Right click on the Stage Stream and choose 6 Renumber St age St-reamd f
up menu. This opens the Renumber Stage Stream dialog box.

Select the new Stage Stream number in the dialog box.
The Stage Stream is renumbered.
Phases are not automatically renumbered to reflect the new Stage Stream order but
can be done so manually using the Phase View if desired.
4.6.4.3. Moving a Stage Stream to another Controller
A Stage Stream can be moved to another Controller as follows:
1 Select the Stage Stream in the Controller List View.

1 Using the mouse drag the Stage Stream over its new Controller in the Controller List
View.

1 Drop the Stage Stream on its new Controller. This will remove the Stage Stream and
associated items such as Phases, Stages etc. from their previous Controller and add
them to their new one. Phases etc are renumbered to be compatible with their new
Controller.

I The Stage Stream is always added at the end of the Stage Stream List in the new
Controller but can be reordered as described above.
4.6.4.4. Deleting a Stage Stream
A Stage Stream can be deleted as follows:
1 Select the Stage Stream in the Controller List View.

T Choose 6Del et e Stage Str eamb-out menmontthee St ag
Controllers menu.

i The Stage Stream together with its Stages and Stage Sequences are deleted. Phases
allocated to the Stage Stream are not deleted but are unallocated making them
available for inclusion in other Stage Streams.
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4.7. Phase View

The Phase View is used to display and edite a ¢ h  C o n taffiasigriald®haées. It is opened
by choosing 6édPhase Yaongollets mbnu.ceach PHase View shdsvs thhe
Phases for a single Controller and works slightly differently depending on whether the
Controller being displayed contains more than one Stage Stream.

4.7.1. Selecting which Controller to View

It is possible to have one or more Phase Views open in a LinSig model at any one time. Each
Phase View shows the Phases for a single LinSig traffic Signal Controller.

-

22 Phases H o=
#5| SR | Lock To e 0| 2882

Controller 1 (West Controller)
Controller 2 (East Controller)

1A

The Controller being displayed is setusingeachVi ewdés Controll er Selector

T LinSig always has a 6Current Controllerd whioc
are all displaying information for the same Controller. The Current Controller is
selected using the Controller List View or using the Controller drop down list on the
main LinSig toolbar. If the Controller drop down liston t he Phases Vi ewo0s
set to O0Current Selectiond the Phea&arentView w
Controller as selected in the Controller List View. If the Current Controller changes the
Controller displayed in this View will also change to reflect the new Current Controller.

1 Insome instances you may wish to view the Phases for several controllers at the same
time. To allow this each Phase View may be locked to a particular Controller so its
display does not change when the Current Controller is changed. To lock a Phase
View to a Controller drop down the Controller Selector drop list in the Phase Views title
bar and choose which Controller to lock the Phase View too.
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4.7.2. Single Stage Stream Use

The Phase View shows the current layout of Phases defined in the Controller. Each Phase is
colour coded to indicate its phase type. Phases show directional arrows based on the Lanes
they control and therefore arrows are only shown when a Phase controls one or more Lanes.

¥ Phases H o=
b SR =) 8] P =l x| Bl 22812

i

}

= @

4.7.2.1. Using the Phase View

The Phase View can be zoomed and panned as descr
This section also describes how to change other visual settings, how to print the Phase View
and how to export its layout to other graphics software.

The Phase View shows the following:

i Each Phase is displayed as an arrow indicating the traffic movements controlled by the
Phase.

1 Phases are colour coded depending on Phase type.

1 Phases can be rotated, lengthened, shortened by dragging the circular handles at each
end of a Phase. The whole phase can also be relocated by selecting it and dragging.

9 Directional arrows are shown on the Phase only after one or more Lanes have been
defined as being controlled by the Phase. It should be remembered that Phases may
control several Lanes and that Lanes may be controlled by more than one Phase so
that there will not always be a one-to-one correspondence between the arrows shown
on Phases and Lanes. For example Phase B in the diagram above is a Three Aspect
Phase controlling both ahead and right turn Lanes 7 hence it shows both ahead and
right turn arrows. Phase F is an Indicative Right Turn Arrow controlling just the right
turn and shows only the right turn arrow.
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4.7.2.2. Creating New Phases
A new Phase can be created as follows:

T Choose O0Add Phas e épopdutrmem ontthe Eontrolieas snenu or right

click in the Phase View with the mou-spe

menu.

1 A new Phase is created and can be dropped in an appropriate position using the

mouse.
T The Edit Phase Dialog box is shown and
properties as described below in O6Editi

1 The Phase can be repositioned if necessary by dragging the centre of, or circular
handles at each end of the Phase with the mouse.

4.7.2.3. Editing Phases

Phases can be edited by selectingthe Phase and choosing OEdits Phase:

pop-out menu on the Controllers menu, or by double clicking with the mouse. The Edit Phase
Dialog Box shown below is used to edit the Phase® settings.

Edit Phasze
Phaze -
Phase Type |Indicative £ J

FPhasze Type cannot be changed J32e 2
az the following lanes are
controlled by thiz phaze:

Azzociated Phase B -
Street Phasze kinimum 4

Phaze Mame additional text

k. | Cancel

by A

A Phase has the following parameters:

1 Phase Letter. The letter used to reference the Phase in the Controller. The Phase can
be relabelled by changing the Phase letter in the drop down List. Other Phases will be
renumbered accordingly. Phases must be contiguous with no gaps in the Phase
sequence.

1 Phase Type. A phase can exist as one of eight different types. These are:

0 Three Aspect Traffic Phase. Thi s i s a Ostandar do

most normal traffic movements. Although the signals will in reality
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show periods of amber and red/amber LinSig models the signals as
green or not green.

0 Indicative Arrow Phase. Generally used to provide an unopposed
period for right turning traffic which turns in gaps in the opposing
traffic for part of its cycle. IGA phases are often mistakenly called
ORight Filtersdé. True Right Filters e

o Filter Phase. Usually used to control left turning traffic which starts
before the main movement. Also very infrequently used to control
right turning traffic as a true Right Filter.

0 Pedestrian Phase. Used to control Pedestrians. Again LinSig
models the signals as green or not-green with any blackout periods
being subsumed into the not-green period.

o Dummy Phase. Dummy Phases are phases which exist only in the
signal controll erdos software and do
equipment.

0 Dummy with Red/Amber. The same as a Dummy Phase but
operates as though the Phase has a dummy Red/Amber period.

o Cycle Phase. Identical to a Traffic Phase but with a green lamp with
a cycle symbol.

o0 Bus Phase. Identical to a Traffic Phase but with a green lamp with
a bus symbol.

0 LRT (Tram) Phase. Same as a Traffic Phase but with no starting
red/amber period and controls LRT signals rather than normal traffic
signal lights.

o Filter with Closing Amber. This Phase type is for use in the
Republic of Ireland and other locations which allow similar signalling.
This Phase should not be used in the UK as its behaviour does not
conform to the Traffic Signs Regulations. This type of Filter Phase
can be set as a L a n eAirew Phase but may start and end
independently of the Lanesb s Ful | Green Phase due
Amber, and therefore does not require an associated Phase. The
Lane will run if either its Filter or Full Green Phase is at Green. This
type of Phase is usually configured in the Controller as a normal
Three Aspect Phase.

1 Controlled Lanes. If the Phase controls any Lanes the phase type cannot be altered.
LinSig shows the controlled Lanes which must be disconnected from this Phase before
the Phase Type can be altered.

9 Associated Phase. If this Phase is a Filter or Indicative Green Arrow enter the
associated Three Aspect Phase. If the Associated Phase does not yet exist you will
need to return to this Phase, after creating the Associated Phase,to setthi s Phaseds
Associated Phase.

1 Phase Minimum. Enter the Phase Minimum value. This value may be either a Street
Minimum or a Controller Minimum depending on the Phase Minimum type setting in
the Controller Settings. More detailed information on Phase minimums is located in the
Controller Background Section.

1 Phase Name Additional Text. Phase names are generated automatically by LinSig.
To provide more flexibility in naming Phases you may enter some additional text that
will be appended to the generated Phase name. This is particularly important for
pedestrian Phases as LinSig cannot usually generate a detailed phase name for a
pedestrian Phase.
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4.7.2.4. Using a Phase to Control Lanes

Each Traffic Phase may control one or more Traffic Lanes. A Traffic Phase will display
directional arrows in the Phase View based on the turning movements allowed on the Lanes
it controls. No arrows will be shown if the Phase does not control any Lanes. The Phases
controlling each Lane are specified whilst editing Lanes in the Network Layout View.

4.7.2.5. Deleting Phases

To delete a Phase select it with t hdhasespop-e

out menu on the Controllers Menu, or right click on the Phase with the mouse and choose
06Del et e Phas eupmédnu. AnyintergreenspoPhase Delays which are dependent
on the Phase will also be deleted.

4.7.3. Using Multiple Stage Streams with the Phase View

Multiple Parallel Stage Streams are a feature of traffic signal controllers which allow more than
one junction, or independent parts of a single Junction, to be operated in parallel by a single
traffic signal controller. As it is used in only a small proportion of junction designs LinSig allows
the feature to be switched off simplifying the interface. By default Multiple Stage Streams are
switched off.

Every valid LinSig Controller must contain at least one Stage Stream. The maximum number
of Stage Streams allowed depends on the controller type being used but is typically in the
range four to eight with some newer controllers potentially allowing more. Remember that
using multiple Stage Streams is usually associated with complex designs and the stream
structure requires careful thought.
4.7.3.1. Switching on Multiple Stage Streams
Multiple Stage Streams are switched on as follows:

9 Select the Controller in the Controller List View.

9 Click Edit in the Controller List Viewt o edit t he Controll er

T Tick O6All ow Mul ti mlthe Cdtrobeg 8ettinfs. Thisaenablés this
Controller to support multiple Stage Streams.

The Phase View will now be displayed as shown in the next section below.

4.7.3.2. The Multiple Stage Stream Phase View

When Multiple Stage Streams are switched on the Phase View displays an additional panel to
the left of the main Phase layout showing Stage Streams and the Phases allocated to each
Stage Stream. This panel is similar to that shown in the Stage View when multiple Stage
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Streams are in use. As well as using the Controller List View the Stage Stream panel of either
View can be used to add and delete Stage Streams and to allocate Phases to Streams.

r‘_’;_Phases 5 (o)==
e Se| ool | 6P| s w| B2 2225
Stream 1 ]

Jil R

~+———F)
Stream 2
G :
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4.7.3.3. The Stage Stream Panel

Each Stage Stream shows a reduced size copy of the Phase layout on the Controller. Phases
are colour coded to show whether they are allocated to the current Stage Stream, or are
unallocated or allocated to a different Stage Stream.

‘_’_:_Phazes
| SR B> &6 &=[f|w B=|2]28
Stream 1 I

(e S — !
®_—1

Phases are displayed as follows:

)l
)l
)l

Phases allocated to a Stage Stream are shown in black and have directional arrows.
Phases not allocated to any Stage Stream are shown in grey with no arrows.

Phases allocated to a different Stage Stream are shown in blue with no arrows.

When more than one Stage Stream is defined:

1

il
T
il

The set of Phases defined for the Controller are shared across all the Stage Streams.
Each Phase can only be allocated to a single stage stream.
A Phase can only run in a Stage in the Stage Stream to which it is allocated.

A Phase cannot be removed from a Stage Stream if it is running in a Stage in that
Stream.

It is recommended to allocate Phases to Stage Streams as soon as possible in the design as
this will assist LinSig with error checking when working in other Views, particularly when
defining which Phases run in which Stages in the Stage View.
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4.7.3.4. Managing Stage Streams using the Phase View

Although the Controller List View is the main place to manage Stage Streams the Phase View
can also be used as follows:

Selecting Stage Streams and the Current Stage Stream

When carrying out an action on a Stream LinSig needs to know which Stream to use. The
Stage Stream panel allows a Stage Stream to be selected, highlighting it in red. This selected
Stage Stream will be used in all situations where an action is performed on a Stage Stream,
for example when adding a Stage in the Stage View it will be added to the Current Stage
Stream. The current Stage Stream can also be set using the Stage Stream dropdown list on
the main LinSig toolbar.

Creating a new Stage Stream

To create a new Stage Stream choose 6Add a Stage
Stage Stream will be shown in the Stage Stream panel. This will initially have no Phases
allocated to it.

Deleting Stage Streams

To delete a Stage Stream selectthe St r eam you wish to delete and
Streamdé from t he Slickpgpeupmevenu or r i ght

Allocating Phases to a Stage Stream

Phases are allocated to a Stage Stream (or de-allocated if already allocated) by double
clicking with the mouse. If the Phase is already allocated to a different Stage Stream LinSig
will not allow it to be allocated to another Stage Stream without first removing it from its current
Stream.
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4.8. Intergreen View

The I ntergreen View is used to display and

opened by choosing 6l ntergreen Viewd from
shows the Intergreens for a single Controller. The View displays Intergreens as a matrix with
the terminating Phase on the Rows and the starting Phase on the columns.

[ = El@ﬁ

|.-5.II Streams j Copy | Paste | [ Show Intergreen Set Options

Intergreen View

A
B
C
D
E
F
G
H
I

The Intergreens represent the safe clearance interval in seconds between the time a phase
terminates and the time another phase starts. Advice on calculating Intergreens can be
obtained in the DfT Advisory Leaflet TAL 1/06.

4.8.1. Selecting which Controller to View

It is possible to have one or more Intergreen Views open in a LinSig model at any one time.
Each Intergreen View shows the Intergreens for a single LinSig traffic Signal Controller. The

he

Controller being displayed i s sraroplistasifaliogys: e a ¢ h

T LinSig always has a 6Current Controllero

are all displaying information for the same Controller. The Current Controller is
selected using the Controller List View or using the Controller drop down list on the
main LinSig toolbar. I f the Controller

Controller as selected in the Controller List View. If the Current Controller changes the
Controller displayed in this View will also change to reflect the new Current Controller.

1 In some instances you may wish to view the Intergreens for several controllers at the
same time. To allow this each Intergreen View may be locked to a particular Controller
so its display does not change when the Current Controller is changed. To lock a
Intergreen View to a Controller drop down the Controller Selector drop list in the
I ntergreen Viewds title bar and choose

4.8.2. Managing Intergreens

4.8.2.1. Displaying Intergreens for Individual Stage Streams

If multiple Stage Streams are enabled in the Controller being edited the Intergreen View can
show the Intergreens just for Phases within a Stage Stream rather than for all Phases. This
allows the Intergreen View to be more concise.
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Thedrop-down | i st in the Intergreen Viewbds tool

which to display Intergreens or to choose the normal Intergreen View showing all Phases.

4.8.2.2. Intergreen Error Checking

LinSig checks whether an Intergreen is appropriate for each phase-to-phase movement taking
into account which Phases run together in Stages and other relationships between Phases
such as Filters and their Associated Phases.

A cell containing a dash indicates that there is currently no conflict between
the phase pairs. You should enter an Intergreen value if you wish to define
the phases as conflicting, or leave the cell blank if the phases do not conflict.
Remember that an Intergreen of zero is not the same as having no
Intergreen.

A cell with a red background indicates that the phases currently run together
in a stage and can therefore have no conflicting value. You cannot enter a
value in this cell.

A cell with a light blue background indicates that the phases are currently
associated and can therefore have no conflicting value. You cannot enter a
value in this cell.

A cell with a green background indicates that the intergreen matrix is currently
asymmetrical and it is probable that an intergreen is required in this cell. Note
that it is unusual to have an intergreen from a filter phase to another phase.
LinSig therefore does not indicate a symmetry problem in this case.

A cell with a yellow background indicates that the phases are both pedestrian
types and therefore are unlikely to have a conflicting value. You may enter a
value in this cell but are unlikely to need to do so.

A cell with a blue background indicates that the phases are in different Stage
Streams. As LinSig does not allow intergreens between Phases in different
Streams you cannot enter a value in this cell.

iU 8 0 B [

4.8.2.3. To Change an Intergreen

To change an Intergreen click on the Intergreen Matrix cell you wish to change and enter the
new value. The Intergreen will be updated when you move away from the cell.

4.8.2.4. To Delete an Intergreen

To delete an Intergreen select the appropriate cell and delete the value using the delete key.
The Intergreen will be updated when you move away from the cell.

Tip: Remember that a zero length Intergreen is NOT the same
as having no Intergreen. If no Intergreen exists between two
Phases they can overlap. If a zero Intergreen exists they do
not require any clearance time but they cannot overlap.
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4.8.3. Using Multiple Intergreen Sets

LinSig 3.1 and later allows up to three different Intergreen sets to be defined. These can be
switched between at any time and are useful when modelling situations with variable
intergreens the most common being Puffin pedestrian crossings.

Mul tiple Intergreen sets are enabled by selectir
the Intergreen toolbar. The Intergreen View will allow three different sets of intergreens to be
used. The currently used set is selected in the Intergreen sets section of the Intergreen View.

Intergreen View Controller 2 (East Controller) - ﬂ El@
|.-5.II Streams j Copy | Paste | Iv Show Intergreen Set Options

(¥ Intergreen Set 1 E F G

(" Intergreen Set 2

" Intergreen Set 3

|1 (e oo fm (e | T

—|IT|@ Mmoo |m] =
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4.9. Stage View

The Stage View is used to create Traffic Signal Stages for each Controller, and to display and
edit the Phases running in each of the Controllers Stages. Each Stage represents a Stage
configured in the controller and available for use in Stage Sequences.

The Stage

View 1is

opened

by

choosi

ng 6Stage

Stage View shows the Stages for a single Controller and works slightly differently depending
on whether the Controller being displayed contains more than one Stage Stream.

4.9.1. Selecting which Controller to View

It is possible to have one or more Phase Views open in a LinSig model at any one time. Each
Phase View shows the Phases for a single LinSig traffic Signal Controller. The Controller being

di spl ayed
T LinSig
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V folowsd s
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Control
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are all displaying information for the same Controller. The Current Controller is
selected using the Controller List View or using the Controller drop down list on the
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Phase Vi

Controller as selected in the Controller List View. If the Current Controller changes the
Controller displayed in this View will also change to reflect the new Current Controller.

In some instances you may wish to view the Phases for several controllers at the same

time. To allow this each Phase View may be locked to a particular Controller so its
display does not change when the Current Controller is changed. To lock a Phase
View to a Controller drop down the Controller Selector drop list in the Phase Views title
bar and choose which Controller to lock the Phase View too.

4.9.2. Single Stage Stream Use

The Stage View displays the Stages defined for the Controller currently being viewed in the
Stage View. Each Stage shows which Phases run in that Stage.

BY stages View B (o= ][==
B =0 | B2 Ll88B
ﬂ Min>=?ﬂ Min>=[]ﬂ Min>=5| ~
A A (A—
B— @ 5| ‘E @ B— O
H H (H)
9 (o c) (1 ) [
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4.9.2.1. Stage View Layout
Phase Display

Phases are colour coded to indicate which are running and also to indicate any Phases which
cannot be run for any reason. The layout of Phases in each Stage is provided by the Phase
View so the position of Phases can be changed if necessary using the Phase View.

Phases are displayed as follows:

1 Green showing directional arrows i The Phase runs in the Stage with the directional
arrows indicating which movements the Phase controls.

1 Red with no Arrows - The Phase cannot run in the Stage due to either a conflict with
a Phase already running or with a phase delay already defined. The conflict is usually
due to a Phase intergreen between this Phase and a Phase already running in the
Stage. No arrows are shown indicating the phase is not running.

1 Blue with no Arrows - The Phase cannot run in this stage as it would violate rules
relating to the use of filter and indicative green arrow phases. No arrows are shown
indicating that the Phase is not running.

1 Grey with no Arrows - The Phase could run in this stage but is not currently selected
to do so. No arrows are shown indicating that the phase is not running.

Stage Minimums

LinSig can optionally show the minimum possible Stage Minimum for each Stage. In many
cases Stages can run in a variety of orders and a Stage could have a different effective
minimum for each possible Stage Sequence. LinSig therefore calculates Stage minimums for
all possible sequences of three stages and displays the lowest Stage Minimum found for the
middle Stage. The minimum Stage Minimums are useful for specifying Stage Length limits in
UTC or monitoring systems.

The Stage View shows only a summary of the minimum Stage Minimums. The Stage Minimum
View shows more detail on how Stage Minimums vary for different Stage orders.

4.9.2.2. Selecting Stages and the Current Stage

When carrying out an action on a Stage LinSig needs to know which Stage to use. The Stage
View allows a Stage to be selected by clicking on it, the selected Stage being highlighted in
red. This selected Stage will be used in all situations where an action is performed on a Stage,
for example when deleting a Stage.

4.9.2.3. Creating a New Stage

To create a new Stage choose 06Add-Clkaatigeeridoff r om t h
the current Stages and c¢ h-apmseau Thdltage vllltbeicgeatdd f r om t
with no Phases running.

4.9.2.4. Inserting a Stage

To insert a Stage between two existing Stages s
Stage before Selected Staged or o6l nsert Stage a
Stages Menu. As Stages must always be in numerical order with no gaps in the sequence

existing Stages will be renumbered when a Stage is inserted. Remember that the numerical

order of Stages in the Controller does not imply that they must be run in this order in LinSig

Stage Sequences.
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4.9.2.5. Renumbering a Stage

To renumber a Stage, select it with the mouse and drag it to its new position in the Stage View.
The other Stages in the Stream will be renumbered accordingly.

4.9.2.6. Changing a SCATS-Based Phase Name

When using SCATS-Based Terminology mode each SCATSE Phase (equivalent to a UK
Stage) can be renamed as follows:

T Click on the Phase to be renamed with the rig
Named f r o-up metueThegEdipPhase dialog will open.

9 Either choose a new Phase Name for the Phase or the Phase for which this Phase is
an alternate Phase. If the new Phase Name already exists LinSig will rename
subsequent Phases.

4.9.2.7. Deleting a Stage

To Delete a Stage select it with the mouse and ¢
orRight-Cl i ck on the Stage and c¢hoo-gspemeruDléhé @here St a g€
Stages in the Stream will be renumbered to close the gap in the Stage order created by

deleting the Stage.

Deleting a Stage has the following consequences:

1 If the Stage is used in any Stage Sequences it will be deleted from the Stage
Sequence.

1 If any Phase Delays exist which are dependent on the Stage they will be deleted.

Tip: Remember that if you accidentally delete a Stage using
Undo will completely restore any Staging Plans or Phase
Delays affected by deleting the Stage.

4.9.2.8. Running or Removing a Phase from a Stage

A Phase can be added to or removed from a Stage by double clicking the Phase in the relevant
Stage in the Stage View with the mouse. This will add a previously non-running Phase to the
Stage or remove a running Phase. A Phase which has a conflict with Phases already running
or is subject to some other constraint cannot be run in the Stage and will be shown colour
coded as described above to indicate why it cannot be run. Double clicking on a Phase which
cannot run will display more detail on the reason the Phase cannot run.

4.9.3. Using Multiple Stage Streams with the Stage View

Multiple Parallel Stage Streams are a feature of traffic signal controllers which allow more than
one junction, or independent parts of a single Junction, to be operated in parallel by a single
traffic signal controller. As it is used in only a small proportion of junction designs LinSig allows
the feature to be switched off simplifying the interface. By default Multiple Stage Streams are
switched off.

Every valid LinSig Controller must contain at least one Stage Stream. The maximum number
of Stage Streams allowed depends on the controller type being used but is typically in the
range four to eight with some newer controllers potentially allowing more. Remember that
using multiple Stage Streams is usually associated with complex designs and the stream
structure requires careful thought.
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4.9.3.1. Switching on Multiple Stage Streams
Multiple Stage Streams are switched on as follows:
i Select the Controller in the Controller List View.
T Click Edit in the Controll er List View

T Tick O6All ow Multiple Stage Streamso6 i
Controller to support multiple Stage Streams.

The Stage View will now be displayed as shown in the figure below.

4.9.3.2. The Multiple Stage Stream Stage View

When Multiple Stage Streams are switched on the Stage View displays an additional panel to
the left of the main Stage panel showing Stage Streams and the Phases allocated to each
Stage Stream. This panel is similar to that shown in the Phase View when multiple Stage
Streams are in use. As well as using the Controller List View the Stage Stream panel of either
View can be used to add and delete Stage Streams and to allocate Phases to Streams.

With Multiple Stage Streams switched on LinSig allows a separate set of Stages to be defined
for each Stream, with Stages in different Streams being made up of different sets of Phases.

4 stages view H (o)==
B =0 | @228 L=
Stream 1 1] Min»=7]2 | Win »=3]2 | Wnss7] -

E— A A (A—
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4.9.3.3. The Stage Stream Panel

Each Stage Stream shows a reduced size copy of the Phase layout on the Controller. Phases
are colour coded to show whether they are allocated to the current Stage Stream, are
unallocated or allocated to a different Stage Stream.

@ Stages View
E5 =]
Stream 1

@}_%)m

—®

8| 2| 2882

Stream 2

(A—
®_'|—®

Il

Phases are displayed as follows:

1 Phases allocated to a Stage Stream are shown in black and have directional arrows.

1 Phases not allocated to any Stage Stream are shown in grey with no arrows.

1 Phases allocated to a different Stage Stream are shown in blue with no arrows.
When Multiple Stage Streams are being used:

1 The set of Phases defined for the Controller are shared across the Stage Streams.

9 Each Phase can only be allocated to a single stage stream.

9 A Phase can only run in a Stage in the Stage Stream to which it is allocated.

1

A Phase cannot be removed from a Stage Stream if it is running in a Stage in that
Stream.

It is recommended to allocate Phases to Stage Streams as soon as possible in the design as
this will assist LinSig with error checking when working in other Views, particularly when
defining which Phases run in which Stages in the Stage View.
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4.9.3.4. Managing Stage Streams using the Stage View

Although the Controller List View is the main place to manage Stage Streams the Stage View
can also be used as follows:

Selecting Stage Streams and the Current Stage Stream

When carrying out an action on a Stream LinSig needs to know which Stream to use. The
Stage Stream panel allows a Stage Stream to be selected, highlighting it in red. This selected
Stage Stream will be used in all situations where an action is performed on a Stage Stream,
for example when adding a Stage in the Stage View it will be added to the Current Stage
Stream.

Creating a new Stage Stream

To create a new Stage Stream choose O0Add a Stage
Stage Stream will be shown in the Stage Stream panel. This will initially have no Phases
allocated to it.

Deleting Stage Streams

To delete a Stage Stream select the Stream you
Streamd from t he Slickapgpeupmedenu or ri ght

Allocating Phases to a Stage Stream

Phases are allocated to a Stage Stream (or de-allocated if already allocated) by double
clicking with the mouse. If the Phase is already allocated to a different Stage Stream LinSig
will not allow it to be allocated to another Stage Stream without first removing it from its current
Stream.

4.9.3.5. Working with the Multiple Stage Stream Stage View

Stages can be created, deleted, renumbered and their Phases changed in an almost identical
manner as the single Stream View. The main differences are:

i Each Stream has a separate set of Stages and inserting or deleting Stages in one
Stream does not affect the Stages in another Stream.

1 Each Stage box by default shows only the Phases allocated to the Stream to which
the Stage belongs. The stage boxes can be set to scale to fit to all Phases or just the
Phases in the Stream by clicking the 6Toggl e
on the Stagar. Viewds toolb
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4.10. Stage Sequence View

A LinSig Stage Sequence consists of a running order of Stages for each Stage Stream. Stages
can run in any order in a Stage Sequence and if necessary can run more than once or not at
all. This differs from the Stage View which shows the Stages in the order they are configured

in the Controller. For example, typical Stage Sequences may include sequences s u ¢ h

Stagesd, O6EmdllrnycIlCwdi O fBedestri an

Al

as

Redo6.

The Stage Sequence View is used to create and edit Stage Sequences, and to display and

edit the Stages running in each Sequence.
f StagerBedquénees Menu.

Vi ewb

The

Vi ew
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0 p e reSequence

The Stage Sequence View is used slightly differently depending on whether multiple stage
streams are enabled with LinSig.

4.10.1. Selecting which Controller to View

It is possible to have one or more Stage Sequence Views open in a LinSig model at any one
time. Each Stage Sequence View shows the Phases for a single LinSig traffic Signal
di spl ayed
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are all displaying information for the same Controller. The Current Controller is
selected using the Controller List View or using the Controller drop down list on the
main LinSig toolbar. I f the Controller
set to OCurr e rstage Saglience Viewowill @isptayhthe Phases for the
Current Controller as selected in the Controller List View. If the Current Controller
changes the Controller displayed in this View will also change to reflect the new
Current Controller.

In some instances you may wish to view the Phases for several controllers at the same
time. To allow this each Stage Sequence View may be locked to a particular Controller
so its display does not change when the Current Controller is changed. To lock a Stage
Sequence View to a Controller drop down the Controller Selector drop list in the Stage
Sequence Views title bar and choose which Controller to lock the Stage Sequence
View too.

4.10.2. Single Stage Stream Use

The Stage Sequence View is comprised of two panels:

i The Stage Sequence List down the left hand side of the View lists all the stored Stage
Sequences for the Controller.

1 The Stage Sequence panel on the right shows the Stage order of the currently selected
Stage Sequence and also displays timing information for the Stage Sequence such as
Stage durations and minimums.

[ Stage Sequence View H (o=@ ][=
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4.10.2.1. The Stage Sequence List

The Stage Sequence List lists all of the Stage Sequences defined in the Controller currently
being viewed in the Stage Sequence View. The following information is shown for each Stage
Sequence:

1 The Stage Sequence Number. A unique reference number for each Stage Sequence.

1 The Stage Sequence Name. A descriptive name forthe Stage Sequence
Stagesdéd or O6With | GAD

Sequence. The Stage order for the Stage Sequence as a numerical list.

The Selected Stage Sequence. The Selected Stage Sequence is highlighted in red.
The Selected Stage Sequence is the Stage Sequence which is shown and edited in
the other panel of the Stage Sequence View. It is not necessarily the Stage Sequence
being used for model calculations. The Selected Stage Sequence can be changed by
clicking a Stage Sequence in the Stage Sequence List.

1 The Currently Modelled Stage Sequence. The Stage Sequence currently being used
for model calculations is inferred from the Network Control Plan being used by the
Current Scenario selected in the Scenario View and is shown in bold and labelled
6 ( cur r e ntapedSequance tList.dt is changed either by changing the Current
Scenari ob6s Net wor ly sakoting a relw Cuprént Scenario in the
Scenario View. When the Current Scenario is changed LinSig will recalculate model
results using the Stage Sequence and other settings from the new Current Scenario.

Creating a New Stage Sequence

such

Anew Stage Sequencec an be created b $tage Bequercedn  r Gfbaget chtee
Sequences Menu or by right-clicking on the Stage SequencelL i st and ¢ hoStagei ng

Sequenced f r o m -up menu. Phe Btage Sequence will be created with a default name
but with an empty Stage Sequence.

Editing a Stage Sequence

A Stage Sequence can be edited by selecting it in the Stage SequencelL i st and choosi

Stage Sequenceé f r oStaget Seqeiences menu. This will open the Edit Stage Sequence
dialog box which can be used to renumber the Stage Sequence and to change its name.
Alternatively the Stage Sequence Name can be edited directly by clicking on a Sequence
name in the Stage Sequence List.

Deleting a Stage Sequence

A Stage Sequence can be deleted by selecting the Stage Sequence in the Stage Sequence
Li st and c¢ h oStageiSeqgenae® efl re dSmgetShgeences Menu. After deleting a
Stage Sequence the next Sequence is automatically selected. When a Stage Sequence is
deleted any Network Control Plans using the deleted Stage Sequence will become invalid.
Additionally any Scenarios using invalidated Network Control Plans will become invalid and
will no longer be available for modelling until their Network Control Plans are corrected or a
new Network Control Plan chosen.

4.10.2.2. The Stage Sequence Display

The Stage Sequence Display shows the Stage order configured for the current Stage
Sequence. Stages can run in any order and can if necessary be repeated.

The Stage Sequence shows a Stage diagram for each time a Stage runs in the Stage
Sequence. Each Stage diagram shows the Phases running in the Stage and other information
about the Stage. This includes:
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9 The Phases running in the Stage are displayed. The Stage Sequence View toolbar
provides options on how Phases are displayed.

1 The Interstage duration between a Stage and its preceding Stage is shown in the
bottom-left corner of the Stage. This is only shown for the Stage Sequence associated
with the Current Scenario as other Stage Sequences do not store signal timings.

1 The duration of the Stage in this Stage Sequence is shown in the bottom-centre of the
Stage. This is for display only i the Stage duration can be changed in the Signal
Timings View. This is only shown for the Stage Sequence associated with the Current
Scenario as other Stage Sequences do not store signal timings.

1 The Stage Minimum of the Stage is shown in the top-right corner of the Stage. The
Stage Minimum shown is the particular Minimum for the Sequence of Stages in the
Stage Sequence. Other Sequences of Stages may result in different Stage Minimums.
See the Stage Minimums View for more information.

Some of the above data items are only available when the Stage Sequence is valid. If the
Sequence is invalid as described below some items may not be shown.

Changing the Way the Stage Sequence is displayed

The Stage Sequence View toolbar includes a number of buttons which control the way the
Stage Sequence is displayed. Options include:

1 Non-Running Phases can be omitted.
1 The display of Stage durations, minimums and Interstages can be omitted.
Stage Sequence Validation

LinSig checks Stage Sequences to ensure they are valid. A Stage Sequence is valid if the
Stage order does not contain any Prohibited Stage Changes, all Stages containing filters or
indicative arrows are terminated correctly, and no other problems exist in the sequence. An
invalid Sequence is indicated in two ways. These are:

1 Alarge red cross over a Stage Change. This indicates that the Stage Change has been
prohibited. If you wish to use this Stage Change in a Stage Sequence first use the
Interstage View to investigate why the Stage Change is prohibited, and remove the
prohibition if appropriate.

1 Alarge blue cross over a stage change. This indicates that although the Stage Change
has not been explicitly prohibited, it cannot take place due to a problem - typically a
Filter or Indicative Arrow Phase is not being terminated correctly. If you wish to use
this Stage Change in a Stage Sequence first use the Phase View and Interstage View
to investigate the relationship between associated phases and amend as necessary to
make the Stage Change legal.

H olE=
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As you build up a Stage Sequence the unfinished sequence will usually show a number of
sequence errors. This is quite normal and reflects the fact that the Stage Sequence is not valid
until it is complete.

All of the traffic model calculations in LinSig depend on the Stage Sequence associated with

the Current Scenariod6 s Net wor k Cantaining a valid/StagerSequence. If a valid

Stage Sequence is not defined many of the results views will be unable to show any results.

In this case error messages are shown indicating the possible cause of the problem. As soon

as a Scenario with a valid Stage Sequencei s sel ected or t lassociatedr r ent S
Stage Sequence is changed to define a valid Stage Sequence the result Views will be

automatically refreshed with results for the new or corrected Stage Sequence.

4.10.2.3. Defining a Stage Sequence6 s St age Or der

A Stage Sequences Stage order is defined by adding, inserting and removing Stages into and
from the Stage Sequence.

Quick Stage Sequence Creation

The Stage Sequence can be edited graphically as described below or can be created quickly

by typing a sequence of Stage numbers into the Stage Sequence column of the Stage

Sequence List. To enter or edit the sequence for a Stage Sequence double click the Stage

Sequenced s 6 Se gqu e nc e 6StagedcSequance List. A ndwlsexuence can be entered

as a series of Stage number s, for exampl e, 61236
used they must be separated by commas.

E‘ Stage Sequence View

B || | | oe| | SR [ A

Mo. | Stage Sequence Sequence: En

1  All Stages (Current) 2.4 (Stream
2 MoPeds @/

Adding or Inserting Stages into the Stage Sequence
Stages can be added to the Stage Sequence in several ways. The most important include:

T Choose O0OAdd Stage t o EStdgeBdguekesdere.rLioSgwillf r om t |
display the Select Stage dialog box allowing you to pick which Stage to add to the end
of the Stage Sequence.

9 If a Sequence already contains some Stages additional Stages can be inserted around
them. To Insert a Stage select an existing Stage in the Stage Sequence and choose
6l nsert Stage bef or e/ afthge Bequercésdenu.dltkSSectage 6 f r
Stage dialog box will again ask which Stage to insert.
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9 Arrange the Views so that both the Stage View and Stage Sequence Views are visible.
Stages can be dragged from the Stage View and dropped at any position within the
Stage Sequence Vi ewbs St age Swagebegueace ViewTwll eisplay an
insertion point where the Stage will be inserted.

Providing the new Stage Sequence is valid LinSig will update model results for Scenarios
using this Network Control Plans containing this Stage Sequence to reflect the new sequence.
LinSig will adjust the signal timings in each Scenario using the changed Stage Sequence to
ensure legal signal timings are used but these timings will not necessarily be sensible or
optimal.

Moving a Stage within the Stage Sequence

A Stage can be moved within the Stage Sequence by dragging the Stage to its new position

with the mouse. Provided the Stageds new positio
update the model calculations for Scenarios using Network Control Plans containing the

changed Stage Sequence.

Removing a Stage from the Stage Sequence

A Stage can be removed from the Stage Sequence by selecting it with the mouse and
choosing 6Remove S@®dgeSequended S f a gStagetShgaence menu, or

by right <clicking on the Stage an &tage Beguescedng O Re
from the pop-up menu. Removing a Stage from a Stage Sequence does not delete the Stage

itself.

4.10.3. Using Multiple Stage Streams with the Stage Sequence View

Multiple Parallel Stage Streams are a feature of traffic signal controllers which allow more than
one junction, or independent parts of a single Junction, to be operated in parallel by a single
traffic signal controller. As it is used in only a small proportion of junction designs LinSig allows
the feature to be switched off simplifying the interface. By default Multiple Stage Streams are
switched off.

Every valid LinSig Controller must contain at least one Stage Stream. The maximum number
of Stage Streams allowed depends on the controller type being used but is typically in the
range four to eight with some newer controllers potentially allowing more. Remember that
using multiple Stage Streams is usually associated with complex designs and the stream
structure requires careful thought.
4.10.3.1. Switching on Multiple Stage Streams
Multiple Stage Streams are switched on as follows:
1 Select the Controller in the Controller List View.
T Click Edit in the Controll er List View to edi

T Tick O6All ow Multiple Stage Streamsd in the
Controller to support multiple Stage Streams.

The Stage Sequence View will now be displayed as shown in the figure below.

4.10.3.2. The Multiple Stage Stream Stage Sequence View

When Multiple Stage Streams are switched on the Stage Sequence View displays an
additional panel to the left of the main Stage Sequence panel showing Stage Streams and the
Phases allocated to each Stage Stream. This panel is similar to that shown in the Phase View
and Stage View when multiple Stage Streams are in use, however the Stage SequenceVi e wd s
Stage Stream display cannot be used to change the Phases allocated to the Stage Stream.
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As well as using the Controller List View the Stage Stream panel of either View can be used
to add and delete Stage Streams.

5] stage Sequence View B ===
[ 00| e E|B&|=| [T BI]2LLALAIEL
No. | Stage Sequence Sequence Stream 1 ‘ ] Win 712 | Win2[3 | Win7| -
[1__All Stages (Current 7] 173 (Stream 1)
@—b% o &—
—F)
)
] = [F] o [F] =
Stream 2 [T] Wn 712 | Wi 8]
E—
©_%_® B— —@ @
Bl el 5] 0

With Multiple Stage Streams are switched on LinSig requires a separate Stage Sequence to
be defined for each Stage Stream. The Stage Sequence for each Stream is made up of Stages
defined for that Stage Stream. Stages defined for a Stage Stream cannot be used in the Stage
Sequences of different Stage Streams.
4.10.3.3. The Stage Stream Panel

Each Stage Stream shows a reduced size copy of the Phase layout on the Controller. Phases
are colour coded to show whether they are allocated to the current Stage Stream, are
unallocated or allocated to a different Stage Stream.

Phases are displayed as follows:
1 Phases allocated to a Stage Stream are shown in black and have directional arrows.
1 Phases not allocated to any Stage Stream are shown in grey with no arrows.
1 Phases allocated to a different Stage Stream are shown in blue with no arrows.
The Stage Stream Panel in the Stage Sequence View cannot be used to change the Stage
Stream.
4.10.3.4. Managing Stage Streams using the Stage Sequence View

Although the Controller List View is the main place to manage Stage Streams the Stage
Sequence View can also be used as follows:

Selecting Stage Streams and the Current Stage Stream

When carrying out an action on a Stream LinSig needs to know which Stream to use. The
Stage Stream panel allows a Stage Stream to be selected, highlighting it in red. This selected
Stage Stream will be used in all situations where an action is performed on a Stage Stream,
for example when adding a Stage in the Stage View it will be added to the Current Stage
Stream.

Creating a new Stage Stream

To create a new Stage Stream choose O0Add a Stage
Stage Stream will be shown in the Stage Stream panel. This will initially have no Phases
allocated to it. Phases can be allocated to Streams using the Phase or Stage Views.

Deleting Stage Streams

To delete a Stage Stream select the Stream you
Streamd from t he Slickgpgpeupmede nu or r i ght
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4.10.3.5. Working with the Multiple Stage Stream Stage Sequence View

Stage Sequences are created and edited for multiple Stage Stream models in an almost
identical manner to single Stage Stream models as described above. The main differences
are:

I Each Stage Sequence requires a Stage Sequence to be defined for each Stage
Stream. Each Stage Sequence is created and edited in the same manner as single
Stage Stream Stage Sequences.

1T When viewing or entering a Stage SeSfagence 1in
Sequence List the current Stream is viewed or edited. To view or edit the Stage
Sequence for a different Stage Stream change the current Stage Stream as described
above before making changes the same as in the single Stream case also described
above.

1 When adding Stages to a Stage Sequence they will be added to the end of the
Sequence for the currently selected Stream.

1 When inserting Stages into a Stage Sequence the new Stage will be inserted into the
same sequence as the currently selected Stage.

1 When dragging Stages from the Stage view they can only be dropped into the same
Streamds St age ShagegSeqenced/iew.n t he

1 An Invalid Stage Sequence for any Stream will prevent LinSig from calculating traffic
model results for any Scenarios using Network Control Plans containing the Stage
Sequence.
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4.11. Network Control Plan View

A Network Control Plan is new to Version 3 of LinSig and is used to assist with specifying the
signal staging for larger more complex Networks. Each Network Control Plan specifies a Stage
Sequence for each Controller in the Network and is used to build up a set of compatible signal
sequences for all Junctions. This means that each Scenario can specify the signal staging for
the entire Network simply by specifying a single Network Control Plan. The alternative would
be to specify a Stage Sequence for each Controller in every Scenario which would become
time consuming and error prone as Networks become larger.

m Network Control Plans View ﬂ = =[]
No. Netwark Control Plan Metwaork Contral Plan: &l Stages at all Junctions
1 AllStages at all Junctions | | Cortroller Sequence Name
2 WithPed All Reds at all Junctions 1y _yyest Controller Al Stages - 51:1,2,3:52:1,2
C2 - East Controller All Stages -1,2,3.4

The Network Control Plan View allows Network Control Plans to be viewed and edited. The
View consists of the following panels:

9 The Network Control Plans List. The Network Control Plans List is located to the left
of the Network Control Plans View and lists all the Network Control Plans defined in
the LinSig model.

1 The Network Control Plan Stage Sequence Selection List. This section is located
in the right panel of the Network Control Plans View and for the Network Control Plan
selected in the Control Plans List allows a Stage Sequence to be selected for each
Controller. For each Controller the following information is displayed:

o0 Controller Name. The name of a traffic signal Controller in the
LinSig model.

0 Seguence. The Stage Sequence selected for this Controller in this
Network Control Plan. The Stage Sequences are created and edited
in the Stage Sequence View.

4.11.1. Managing Network Control Plans

Network Control Plans can be created, selected and deleted using the Network Control Plans
List.

4.11.1.1. Creating a New Network Control Plan

A Network Control Plan can be created as follows:

T Right click i n the Network Control Pl ans Li st
Pl and frepmenhe pop

1 A new Network Control Plan is created with the first defined Stage Sequence selected
for each Controller as default.

1 Each Controllers Stage Sequence can be changed from the default as described
below.

Alternatively a new Network Control Plan can be created by copying as existing Network
Control Plan as follows:
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= =4 =4 =

Select the Network Control Plan to be copied in the Network Control Plans List.

Right click on the Network Control Plan.

Choose 6Copy

Net wor k Ceupianu |

Pl anéd from t

A new Network Control Plan is created with a default name. It can be renamed by
clicking on the default name in the Network Control Plans List.

4.11.1.2. Deleting Network Control Plans

A Network Control Plan can be deleted as follows:

T

T
1
T

Select the Network Control Plan in the Network Control Plan List.

Right click on the Network Control Plan.
Choose O6Del ete Networ k -Ganernur o

The Network Control Plan is deleted but Stage Sequences referenced by the Network
Control Plan are not. Any Scenario using the Network Control Plan will be invalid until
a new Network Control Plan is selected for it.

4.11.2. Editing Network Control Plans

I Pl and from

Each Network Control Plan specifies a Stage Sequence for each Controller in the Network.
Each Stage Sequence is specified as follows:

T

In the Stage Sequence List on the right of the Network Control Plans View click on the
Stage Sequence name for any Controller.

Click on the edit button which appears to the right of the Stage Sequence name. This
drops down a Stage Sequence List which lists all available Stage Sequences for this

Controller.

IZ‘ MNetwork Control Plans View

o [(=EEs

No. Network Control Plan

1 All Stages at all Junctions

2 With Ped All Reds at all Junctions

Metwork Control Plan: All Stages at all Junctions
Controller Sequence Name

1 - West Controller All Stages - 51:1,2,3;52:1,2 J Al
(2 - East Controller All Stages - 1,234

Stages - 51:1,2,3;52:1,2

/

Edit Stage Sequence for
Controller in Network
Control Plan

1 Select a Stage Sequence from the drop down list. This is the Stage Sequence which
LinSig will run for this Controller when this Network Control Plan is used in a Scenario.
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4.12. Scenario View

The Scenario View allows Traffic Flow Groups and Network Control Plans to be associated
together to define particular modelling scenarios. Each Scenario brings together all the
information needed for a single LinSig run. This includes:

1 Traffic Flow Group. Specifies the traffic wishing to pass through the Network during
the modelled period.

1 Network Control Plan. Specifies the signal stage order for each Controller in the
Network.

1 Cycle Times. Specifies the cycle times at which Controllers will run. Cycle times are
managed using Controller Sets. All Controllers in each Controller Set run at the same
cycle time.

9 Signal Stage Times. The signal timings for each Controller as manually defined or as
calculated by the signal optimiser.

1 Traffic Route Flows. The Route Flow pattern for models using Matrix Based Flows.
These are based on the assignment of the Scenario Tr af fi ¢ FIl ow -
Destination Matrix to Routes. These are defined either by manually assigning traffic
flows to Routes or by using delay based assignment or lane flow balancing to
automatically assign traffic to Routes. The Route Flows can be different for each
Scenario as different signal settings in each Scenario will often lead to different delays
and therefore different routing patterns within the Network. When Lane Based Flows
are used the flow pattern is by definition fixed and therefore cannot change between
Scenarios.

Typically a number of Scenarios will be set up with each Scenario representing a different
combination of the above information for which LinSig model results are required. Using
Scenarios makes changing between different model runs very easy as the current Scenario
can simply be changed rather than having to remember to change each of the above individual
settings.

4.12.1. Working with Scenarios

The Scenario View is used to create, select, edit and delete Scenarios. It can be opened by

. 7 . . ~ .
choosing 6Scenario Viewd from the Scenar.i
LS 4 o= =
(%) €% )| | Automatically recalculate results for: | All Scenarios | | When optimising optimise for: |All Scenarios = g ﬂ @ @ @
When assigning, assign for: |Current Scenario hd ll_| lé‘
Mumber ‘ Scenario Name | Flow Group | Metwork Control Plan Fows | Time | Cycle Time (s} ‘ PRC {l]l Delay {pcuHr) | Status ‘ Mark |
1 AM Peak AM Peak All Stages Assign Flows... 08:00 - 09:00 90 24.0 26.53 PRC Optimised T |
2 PM Peak PM Peak All Stages Assign Flows... 16:30 - 17:30 90 67.1 2048 PRC Optimised [~
3 AM Peak 2025 AM Peak 2025 All Stages Assign Flows... 08:00 - 09:00 90 43 35.43 PRC Optimise d [
4 PM Peak 2025 PM Peak 2025 All Stages Assign Flows... 16:30 - 17:30 20 448 2378 PRC Optimised [~

The Scenario View lists all the Scenarios displaying the following for each Scenario:

1 The Scenario Name. This should be a descriptive name for the Scenario. For example
60AM Peak with Right Turn Staged.

The Scenario Flow Group. The Traffic Flow Group used by the Scenario.

The Scenario Network Control Plan. The Network Control Plan used by the
Scenario.

9 The Scenario Time Period. The Time Period covered by the Scenario. This is

(0]

Groupbd

Me nu.

inherited from the Scenariobs Flow Group and
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9 The Scenario Cycle Time. The cycle time or cycle times used by this Scenario. This
is described in more detail below in 6Managi:t

1 The Scenario Results Summary. Summary results including the Practical Reserve
Capacity (PRC) and Delay are shown for the Scenario. These are based on the
Scenarios current signal times and traffic routing.

1 The Scenario Status. Displays the status for the Scenario. This includes whether
model results have been calculated since the last change to the model and whether
the Scenarios green times have been optimised.

1 Mark. Allows a Scenario to be selected as requiring calculation or optimising when the
Scenario View is set to only calculate or optimise selected Scenarios.

4.12.1.1. Creating a New Scenario
To create a new Scenari o cScenarisspopéodtenthe $odelingr i o6 f

menu or <c¢lick the ONew Scenariob6 button in the
Scenario with a default name, a default Flow Group and Network Control Plan, arbitrary signal

times and flows unassigned to Routes.

The Scenario Name, Flow Group or Network Control Plan can be changed by clicking on the
item you wish to change in the Scenario View and entering a new name or choosing a new
setting from the resulting drop down list.

Scenarios can also be created by copying an existing Scenario. To copy an existing Scenario,

select it in the Scenario View and choose 6 Copy t hi s Scenar ipmpodoufonom t he
the Modelling menu.

4.12.1.2. Selecting a Scenario for Editing

A Scenario can be selected for editing either by:

9 Clicking on the Scenario in the Scenario View. The selected Scenario will be shown
highlighted in red.

1 Choosing a new current Scenario from the drop down list in the LinSig main toolbar.

When a new Scenario is selected all other Views are updated to display, and allow editing of,
information relating to the new Scenario. For example the Signal Timings View will always
show the Stage green times relating to the currently selected Scenario.

4.12.1.3. Editing a Scenario

The following items can be edited on a Scenario:

T TheScenari ob6T™eNaeneari o6s name can be changed &
name and entering a new one.

 The Flow Group. The Scenar.
button to the right of the Scenar i o
Group from the drop down list.

0 6 s cRhahgedvby Gickingiom the small
0s existing Flow Group art
1 The Network Control Plan. The Scenari o6s Net work Control

clicking on the small button to the right oftheScenar i o06s exi sting Net wo
and selecting a new Network Control Plan from the drop down list.

T CycleTime.This is described in more detail bel ow

The Scenario Time Period cannot be changed as i
Group. If necessary the time period can be changed for the Flow Group using the Traffic Flows
View.
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4.12.1.4. Deleting a Scenario

A Scenario can be deleted by selecting the Scena
Scenarios pop-out on the Modelingme nu. Del eting a Scenario does n
associated Flow Group or Network Control Plan, however the Signal Timings and Traffic

Routing contained within the Scenario are lost.

4.12.1.5. Copying aScenariod6s Tr af f i Turnih Cowrds t o

By choosing 6Copy this Scenario into Turning Cou
Flow Group will be created. The Turning Counts data of the new Flow Group will automatically

be set to match the traffic flows (consisting of both Route Flows and Lane Based Flows) in the

original Scenario and Flow Group.

This can be useful when merging simple Networks which contain no Tuning Counts into a

larger Network as it is useful for the larger merged Network to contain Turning Counts. These

can be used in the merged Network to estimate a combined matrix. More detail is provided in

OREsti mating a Combined Matrix for Merged Matri
Merging LinSig Networksd section.

4.12.1.6. Managing Cycle Times

Cycle times are managed slightly differently depending on whether multiple Controller Sets
exist within the model.

Managing Cycle Times for a Single Controller Set Model

The Scenariodbs cycle time can be changed by eit
time and entering a new one or by selecting the Scenario and entering a new Network cycle
time in the main LinSig toolbar.

Managing Cycle Times for a Multiple Controller Set Model
Where multiple Controller Sets exist the cycle times can be managed as follows:

T Click on either a Scenariobdbs existing cycle
tool bar. This wil!/ open the 6Controller Set
B ' Edit Controller Set cycle times L-th
Scenario: |Ar-1 Peak (Current) j
Controller Set Cyde Time |
Default Controller Set 20
Western Area (Current) 70

Enter the Cycle times for each Controller Set in the |
selacted Scenario. The cycle time will be set for all ||
controllers in that Controller Sat.

OK | Cancel

. A

T The 6Controller Set Cycle Time Management & di
Controller Set for each Scenario to be changed.

More information is provided on cycle time management in the Signal Timings View section.
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4.12.1.7. Controlling Recalculation of Model Results

When an item of data affecting model results is changed, for example a Saturation Flow being
altered, LinSig will need to recalculate model results for each Scenario affected. The Scenario
View can be used to control when this recalculation takes place.

Recal culation is controlled using the OAutomati c

t he

Scenario Viewds tool bar .

When assigning, assign for: |Current Scerarm

Mumber | Scenario Mame Flow Group | Metwork Control Plan
1 AM Peak AM Peak All Stages
2 PM Peak PM Peak All Stages
3 AM Peak 2025 AM Peak 2025 All Stages
4 PM Peak 2025 PM Peak 2025 All Stages

The options available are:

T

T

Automatically Recalculate Results for all Scenarios. LinSig will immediately
recalculate results for all Scenarios listed in the Scenarios View when model input data
changes. This should be the normal setting and should only be changed if a large
number of Scenarios, or a large modelled Network, is causing unacceptably long
recalculation times.

Automatically Recalculate Results for Current and Marked Scenarios. LinSig will
immediately recalculate results for the current Scenario and any Scenarios with the
O0Mar ko col umn i n t he Scenari os Vi ew
superseded or redundant Scenarios to be avoided. Obviously results will not be
displayed in the Scenarios View for any non-calculated Scenarios, which will show a
status of ONot Calculatedd in the Stat
Scenario will immediately recalculate model results for that Scenario.

Automatically Recalculate Results for Current Scenario only. LinSig will
immediately recalculate results for the Current Scenario. All other Scenarios will be
given the Status O6Not Calculatedd6d and
setting provides the quickest recalculation time but each Scenario will only be
recalculated if it is selected as the Current Scenario.

Do not Automatically Recalculate Results. This setting prevents LinSig from
automatically carrying out model recalculation as soon as model input data changes.
This can be useful when making a large number of minor input data edits to a very
large model which can take a second or two to recalculate. All Scenarios will be given

ticked

us <col

wi | | n

the status ONot Calcul atedd and wil |l not sho

the model editing is complete the recalculation status should be changed to one of the
above settings to trigger recalculation of model results.

Any Scenario which has been successfully recalculated since the last change to any input
data affecting model resul ts wildl show a
reason a Scenari o cannot be r e cisplayeduThadetaild of
what may have caused the error can be found in the Error View.
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4.12.1.8. Controlling Batch Signal Time Optimisation in the Scenario View

The Scenario View can be used to optimise signal times for a number of Scenarios at once.
This avoids having to optimise each Scenario individually by selecting each Scenario in turn

before clicking the 060Optimi sed IhBdertaorcanstiibet he mai
optimised individually wusing 6éOptimise Current
menu.

Further details on Batch Optimisation are given

section below.

4.12.2. Traffic Assignment using Scenarios

The Desired Flows Matrix as displayed in the Traffic Flows View defines the total desired
movements between Zones. The process of assignment to Routes specifies which Routes
through the Network traffic will use to travel between two Zones. Each Scenario contains its
own distinct set of Route Flows, as a Flow Gr o u p 6 matri©may potentially be assigned to
the same Network with a number of different routing patterns depending on Scenario settings
such as signal timings and cycle time.

4.12.2.1. Assignment Overview
Traffic flows can be assigned to Routes in two ways. These are:

1 Manually assigning a traffic flow to each Route. This method provides more
flexibility and control as the flow patterns can be refined to a high level of detail. It can
however be time consuming with larger Networks. This method is described in more
detail in the Route List View section.

1 Automatically assigning traffic flows to each Route based on the Desired Origin-
Destination matrix. LinSig uses standard traffic routing algorithms to automatically
assign the OD Matrix to Routes based on delays calculated by the traffic model.

It is of course possible to use a combination of the above methods, using automatic
assignment initially and refining manually where desired.

4.12.2.2. Automatic Assignment Methods
LinSig can assign traffic using two different methods. These are:

1 Delay Based Assignment. Delay based assignment is new to Version 3 and is the
now the preferred method for assigning flows to Routes in most cases. LinSig uses
delays calculated from the LinSig network model to assign traffic to Routes using a
standard equilibrium assignment method. In basic terms LinSig distributes traffic
between competing Routes such that no traffic can achieve a quicker travel time
between two Zones by transferring to a different Route. This method is widely used in
large area transport modelling software packages such as SATURN or TRIPS,
however LinSig is the only small area model of its type which assigns traffic in this way
whilst modelling delays due to traffic signals in such a high level of detail.

1 Network Entry Arm Lane Flow Balancing. LinSig assigns traffic to Routes by
attempting to achieve equal Lane flows on Network Entry Arms. No account is taken
of flow distribution on arms other than the first Arm on a Route. This method is an
alternative method to delay based assignment and may be useful in some cases for
single Junction models and signal roundabouts.

It is recommended to use delay based assignment unless good specific reasons exist to use
entry Lane flow balancing.
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4.12.2.3. Principles of Delay Based Equilibrium Assignment

When Delay based Assignment is selected LinSig uses the long established technique of
equilibrium assignment to distribute zone to zone traffic volumes as defined in the OD Matrix
between Routes.

During the assignment process LinSig shifts traffic from Routes with longer travel times to
Routes with shorter travel times. LinSig then recalculates Route travel times for the changed
Route flows before repeating the process many times. When no traffic can be moved to a

Route withas horter travel time the assignment has

for medium and large networks it is impractical to attempt to achieve perfect convergence as
LinSig will spend substantial time shuffling small amounts of traffic between routes which in
practical engineering terms will be inconsequential.

It is important to remember that LinSig (or any other equilibrium based assignment model) is
assigning traffic on the assumption that delay is the main determinant of route choice. In some
networks this may not be true, for example where traffic signs direct traffic to take illogical
longer routes. In these cases local knowledge of routing behaviour, manual adjustment of
Route flows and Route flow locking should be used to achieve a more appropriate assignment.
In addition, you can positively or negatively weight routes that use a specific Lane Connector
by setting the Delay-Based Assignment Cruise Time Weighting on the Lane Connector.

4.12.2.4. Carrying out a Traffic Assignment in the Scenario View

Traffic flows can be assigned for any Scenario as follows:

1 Select the Scenario you wish to use to assign flows to be the Current Scenario by
clicking on it in the Scenario View. The Current Scenario is shown outlined in red and
is also shown in LinSigbés main toolbar

T Choose O6Assign OD Flows to Routes based

6c

dr op

on

menu. The o6Traffic Flow Assignment Optionsbd

various options relating to how the assignment is carried out to be specified. The
different options are described below.

1 After setting the required options (if any) click OK. LinSig will carry out a full delay
based assignment of the entire network. The time taken to assign flows will vary from
instantaneous to several minutes depending on the size of Network, number of Routes,
level of traffic and level of Route choice in the Network. LinSig will display a progress

di alog box which monitors the assignment s

Delay-Based Assignment

Delay-Based Assignment (Scenario: Scenario 1) ...

Pass 2/2: Largest Route Transfer: & pou

Deviation from desired equilibrium 0. 78%

Abort with no changes | Abort, keeping progress so far ‘

e i A

1 The two progress indicators displayed are:

0 Largest Route Transfer. This shows the largest amount of traffic
the assignment process has moved between Routes on the last
iteration. This will diminish as the assignment converges. If you feel
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that the amount of traffic being moved is insignificant for your
purposes it is possible to terminate the assignment early by clicking

OAbort
Deviation from Equilibrium. This measures the closeness of the

keeping

progress so faréo.

assignment to perfect user equilibrium route flows. Generally a value
of 1% is considered a good fit for a larger network however it is often
possible to achieve 0.25% or lower for a smaller network.

T Alternatively

t he assi

button for a Scenario in the Scenario View.

gnment

can be un

‘ Scenarios View

= I = o)

@ @ @ Automatically recalculate results for: |A|| Scenarios
=1 1L

When assigning, assign for: |Current Scenario

ﬂ When optimising optimise for: |.t'-\|\ Scenarios

e

BEE L]

MNumber | Scenario Name Flow Group | Network Control

| Plan Flows Time

1 AM Peak AM Peak

All Stages

Cycle Time (s} | PRC (%) | Delay pour) | Status | Mark |

Assign Flows... 08:00 - 09:00

240 26.53 PRC Optimised | |

PM Peak
AM Peak 2025
PM Peak 2025

PM Peak
AM Peak 2025

2
3
4 PM Peak 2025

All Stages
All Stages
All Stages

16:30 - 17:30
08:00 - 09:00
16:30 - 17:30

Assign Flows...
Assign Flows...
Assign Flows...

67.1 20.48
43 35.43
448 23.78

PRC Optimised [
PRC Optimised [~
PRC Optimised [~

8888

4.12.2.5. Carrying Out Assignment for Multiple Scenarios

The Scenario View can be used to assign traffic for a number of Scenarios at once. This avoids
having to assign each Scenario individually by selecting each Scenario in turn before clicking
f o r riotcanestill Becassigeed i o .

t he
i ndi
me n u

Fl
y usi
using

60Assign
viduall
or by

assi
down |

oOows é o
ng

gnment i

button
0Assign

the O60Assig

t he
t he

n

i st i n

OD Matri

t o
button
Vi
Vi

X

FIl ows éb

Scenar.
Scenari

n

ew i
ewbs

(0]
o

Metwork Control Plan

1 AM Peak

Al Peak

All Stages

PP Peak
AM Peak 2025

2
3
4 PM Peak 2025

PM Peak
AM Peak 2023
PM Peak 2025

All Stages
All Stages
All Stages

The options available are:

1 Assign All Scenarios. Wh e n
Vi

the Scenario

t he
ewbs

6Ass
t ool

on al l
cked

ign f|
bar i s

oOWwWS
cl i

Scenarios. For complex models or large numbers of Scenarios this may take a few
seconds or even some minutes in extreme cases.

Scenari osb®o

Assign Current and Marked Scenarios. Wh e n
button

on the

fl
ewbds

he 60 Assi
Scenario

t gn

Vi

Matrix to Routes for both the currently selected Scenario and any Scenarios ticked in

the Scenario

Vi ewbd s

oWsaa rsubsetdod Scenaribsuarbe batci h i

optimised which can be useful when assigning larger models or when a large number

of Scenarios exist.

1

Assign Current Scenario. Wh e n
on the Scenario
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the current

I el ected Scenario only. This i ¢
to Routes ba

y s
sed on Current Scenari od6 from t he
4.12.2.6. Traffic Flow Assignment Options

The Traffic Flow Assignment Options dialog box is opened by selecting a Scenario and
choosing 6Assign OD Flows to Routes based on Cur

.
Traffic Flow Assignment Options l_J—Eh
{* Delay Based Assignment Traffic Zones to Assign
This will assign traffic to routes so that the journey time between v Assign all Traffic Zones
routes with the same origin and destination zones are as equal as -
possible. Your Linsig medel must be runnable in order to perform Zone
this assignment. A [V
B [#
(" Customised Delay Based Assignment . F ;
i
{s
]
{s
i
i
r
" Entry Lane Balancing
oK | Cancel

e 4

The options available are:

1 Delay Based Assignment. This is the default selection which will be appropriate for
most Networks. This option uses a standard set of options for the assignment which
will achieve an acceptable combination of assignment speed and accuracy for most
Networks.

1 Customised Delay Based Assignment. This allows various options controlling the
assignment process to be customised. This is not usually necessary but may be useful
for larger networks or networks with unusual characteristics to achieve a faster or more
precise assignment. The available options are:

0 Thoroughness. Allows a choice to be made between a slower more
precise assignment and a faster less precise one. The faster
assignment may be useful when doing initial testing of a larger
model.

0 Behaviour. The Behaviour setting governs the initial route flows
LinSig uses to start the assignment process.

1 Normal. Normal simply starts each assignment run with zero
route flows. The first assignment iteration will then carry out an all-
or-nothing assignment which will provide the initial Route Flows.
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1 Use Current Flows. This option starts the assignment using the
current assigned flows for this Scenario. This is very useful for
speeding up the assignment process for larger Networks when
only minor changes have been made to the Network, for example
revising signal timings. As the final assigned flows are likely to be
similar to the previous assigned flows the assignment process
starts with route flows near to the final route flows potentially
leading to a big reduction in assignment run time.

1 Wider Flow Spreading. This option spreads traffic between two
Zones equally between all allowed routes between the Zones.
This option will sometimes give a more realistic assignment when
many similar routes exist between Zones but will slow down the
assignment process.

o0 Advanced Settings. The advanced settings affect the speed,
precision and realism of the assignment and are intended to be used
for o6difficult networksd under guidar
is recommended that the advanced settings are not changed unless
instructed to do so by JCT.

1 Entry Lane Balancing. LinSig assigns traffic to Routes by attempting to achieve equal
Lane flows on Network Entry Arms. No account is taken of flow distribution on arms
other than the first Arm on a Route. This method is an alternative method to delay
based assignment and may be useful in some cases for single Junction models and
signal roundabouts.

1 Traffic Zones to Assign. This option allows only traffic from a subset of Zones to be
assigned. Generally Zones are assigned in mutually connected sets each set being
associated with a Matrix based Network region.

4.12.2.7. Improving Assignment Run Times in Larger Networks

In larger networks the delay-based assignment may take from several seconds to a few
minutes to run. The following factors are worth considering:

1 Assignment run time is heavily influenced by the level of Route choice in the Network.
If many weaving movements have been allowed and permitted routes have not been
checked properly LinSig may have many choices of unlikely Routes on which to place
traffic when assigning. This can significantly extend run times and also lead to overly
complex routing in some cases. The best approach is to only allow weaving
movements where they are likely to happen rather than allowing weaving to occur in
all situations.

9 Excessive use of Internal Zones will also lead to longer assignment run times as LinSig
will need to balance many more competing traffic movements on Routes. Generally
Internal Zones should be used judiciously where obvious significant traffic generation
is occurring within the Network, for example on street parking.

1 Remember that the delay based assignment on larger Networks will always be
significantly quicker then working out Lane flows on a spreadsheet or piece of paper
as has usually been necessary previously.

4.12.3. Signal Optimisation using Scenarios

Signal Timings can be optimised for the current Scenario in the following ways:

1 To minimise delay in the whole Network by adjusting stage lengths and offsets for all
Stage Streams.
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1 To maximise PRC in the whole Network by adjusting stage lengths and offsets for all
Stage Streams.

1 To minimise delay in the whole Network by adjusting offsets only between all Stage
Streams.

1 To maximise PRC in the whole Network by adjusting offsets only between all Stage
Streams.

1 To minimise delay for a single Junction by adjusting the stage lengths and offset for
just the Stage Stream(s) controlling that Junction.

1 To maximise PRC for a single Junction by adjusting the stage lengths and offset for
just the Stage Stream(s) controlling that Junction.

1 To minimise delay for Lanes controlled by a single Stage Stream by adjusting the stage
lengths and offset for the Stage Stream.

1 To maximise PRC for Lanes controlled by a single Stage Stream by adjusting the stage
lengths and offset for the Stage Stream.
4.12.3.1. Optimising Signal Timings for the Whole Network
Either stage lengths and offsets or offsets only can be optimised over the whole Network.
Optimising Stage Lengths and Offsets for the Whole Network

To optimise stage lengths and offsetsf or t he whol e Net wStagklemgth® ose 60O
and Offsetsf or Del ay 06 Stage Langhs aind @ffsstefor PRC6 fr om t he Opti
pop-out menu on the Modelling menu. LinSig will adjust the Stage Lengths and Offsets of the

current Scenario to minimise total traffic delay or maximise PRC for the Network.

Optimising Offsets Only for the Whole Network

To optimise offsets only for the whole Network
60ptimise Offsets only f o-out@BRCd the Madellingtnfereu. Opt i mi
LinSig will adjust the Offsets of the current Scenario to minimise total traffic delay or maximise

PRC for the Network.

4.12.3.2. Optimising Signal Timings for a Single Junction

To optimise signal timings for a single Junction
this Junction for PRCO6 or 6Optimise this Juncti
the Stage Lengths and offset of just the Stage Stream or Streams controlling the Junction to

minimise traffic delay or maximise PRC over all the Lanes contained by the Junction.

4.12.3.3. Optimising Signal Timings for a Single Stream

To optimise signal timings for a single Stage St
PRC6 in the Stage Stream List in the Signal Ti mi
and offset of just the individual Stage Stream to minimise traffic delay or maximise PRC.
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4.12.3.4. Controlling the Signal Optimiser using Optimiser Settings

The optimisation process can be controlled using optimiser settings which are changed using
the Optimiser Settings dialog box.

Optimiser Settings = LQ_E-J

Settings for this model

[v Optimise pedestrian and non-traffic Stages to min.
[v Stops Valuation for Delay (sec per stop/pou) 6.59

Optimiser Bus Delay Weighting (%) | 1000

Grouping of Controllers/Streams when optimising offsets

[ Use Offset Optimiser Groups

10

¥ Display these Optimiser Settings each time you optimise

OK | Cancel ‘

e 4

The Optimiser Settings dialog box by default opens every time the optimiser is run. This can

easily be switched off if optimiser settings are only being used infrequently. Alternatively the
optimiser settings dialog can be displayed by <c¢h
pop-out menu on the Modelling menu.

The Optimiser Settings available include:

1 Optimise Pedestrian and non-traffic Stages to minimum. Setting this option tells
LinSigds optimiser to as-affimPhasad dwayPridtestr i an
minimum and should therefore always be locked at their minimums throughout the
optimisation process. This option is provided for compatibility with future facilities and
should currently always be selected.

9 Stops ValuationforDelay. Ti cki ng O6Stops Valwuation for Del
vehicle stops within the optimisation process. This will have the effect of producing
signal times which trade off small increases in overall traffic delay for larger decreases
in the number of PCUs having to stop at signals.

The stops valuation for delay specifies an assumed cost of a stop in delay terms. When
optimising LinSig uses this value to determine how much increase in delay to accept
for a decrease in stops. The higher the value the more important stops become relative
to overall network delay. The default value is derived from regularly used values for
the monetary cost of delay and stops used in many other models. This should only be
changed if a good reason exists to do so.

The importance of Stops on an individual Lane can also be weighted using the Stops
and delay/degree of saturation weights on the Advanced tab of the Edit Lane dialog
box.
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1 Grouping of Controllers and/or Stage Streams when Optimising Offsets. This
setting allows Controllers and/or Stage Streams to be grouped together when
optimising signal offsets. This allows the offsets between Stage Streams or Controllers
to be locked together and optimised against other Stage Streams as a group as
detailed below.

1 Display These Optimiser Settings Each Time you Optimise. This setting is selected
by default causing the optimiser settings dialog to be shown every time the optimiser
is run, partly to highlight the available settings and partly to confirm the current
optimiser settings. If this dialog becomes annoying it can be prevented from appearing
at every optimisation by deselecting this option. It can however still be displayed by
choosing O0O0Optimiser Settiogmendonfthe Modelinghe Opt i
menu if settings require changing.

Managing Offset Optimiser Groups
Controllers and/or Stage Streams can be managed into Offset Optimiser Groups as follows:

1 Controllers and/or Stage Streams can be added to Offset Optimiser Groups by
selecting the Controller or Stream in the 6
clickingther i ght arrow to move the Controller acro

T New Of fset Optimiser Groups can be created
create a new empty Offset Optimiser Group.

1T Controllers can be moved between Groups by c¢
Groupb as appropriate.

9 Controllers can be removed from a Group by selecting the Controller in the right
6 Gr o u p and dlidkisgtth@ left arrow.
4.12.3.5. Monitoring the Optimisers Progress

For a small model the Optimiser runs almost instantaneously but for a larger or more complex
model the optimiser may take from several seconds up to several tens of seconds to run with
very large models taking up to a few minutes.

The progress of the optimiser can be monitored using the Optimiser Progress dialog box:

-

# | Optimiser Progress |M|

Scenario 1
Approx PRC: -7.1% Approx Delay: 356. 7pouHr

Estimated 495 remaining (Elapsed 22s)
]

[ Keep views updated during optimisation {slower)

Abort with no changes to this scenario Abort, keeping progress so far

L A

The Optimiser Progress dialog shows the following:
1 The Scenario Being Optimised.

1 The Best Results So Far. The PRC and Network Delay for the best signal timings found
so far within this optimisation.
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1 Run Time Estimate. LinSig provides an estimate of how long the optimisation will take
to complete. LinSig reviews this estimate as the optimisation runs so the remaining
time estimate can go up or down during the optimisation.

1 Keep Views Updated. This setting causes LinSig Views to be updated during the
optimisation process. This provides feedback on what the optimiser is doing but will
substantially slow down the optimiser.

1 Abort with No Changes to this Scenario. Clicking this button aborts the optimisation
process with no changes to the Scenariobds si (

1 Abort, Keeping Progress so far. Clicking this button aborts the optimisation process

and sets the Scenariobs signal settings to t
the optimisation process. This option is useful if you feel the optimiser has achieved
sufficient accuracy foryour pur poses and you dondét wish it

4.12.3.6. Controlling Batch Signal Time Optimisation in the Scenario View

The Scenario View can be used to optimise signal times for a number of Scenarios at once.
This avoids having to optimise each Scenario individually by selecting each Scenario in turn

before clicking the 6O0Opti mi sed InBdenanorcanatiibet he mai
optimised individually wusing 6Optimise Current
menu.

The batch optimisation in the Scenario View is ¢c
for: 6 drop down |l ist in the Scenario Viewbés tool
‘Scenariuz‘v’\ew — — ﬂ o || B ER

@ @ @ Automatically recalculate results for : |A|\ Scenarios @sing optimise for : |All Scenarios E

Number | Scenario Name Flow Group ‘ Network Control Plan | Flows -i_ ! epelaTima (e L PEC Ll = o
1 AM Peak AM Peak All Stages Assign Flows... 08:00 - 09:00 90,70 140 26.33 Delay Optimised ]
2 PM Peak PM Peak All Stages Assign Flows... 16:30 - 17:30 90,70 44.3 2212 Calculated r
3 AM Peak 2015 AM Peak 2015 All Stages Assign Flows... 08:00 - 09:00 90,70 9.5 3362 Calculated r
4 PM Peak 2015 PM Peak 2015 All Stages Assign Flows... 16:30 - 17:30 90,70 336 24.98 Calculated r

The options available are:

1 Optimise All Scenarios. When either the O0Optimise Scenard.i
Scenarios for PRCO6 button on the Scenario Vie
the signal times for all Scenarios. For complex models or large numbers of Scenarios
this may take a few seconds or even some minutes in extreme cases.

1 Optimise Current and Marked Scenarios. When either of the optimise buttons on
the Scenario Viewds toolbar are clicked LinsS
the currently selected Scenario and any Sce
6Markedd column. Thi s @lolbehath optimised twschtan of Sc e
be useful when optimising larger models or when a large number of Scenarios exist.

1 Optimise Current Scenario. When either of the optimise buttons on the Scenario
Vi ewbs tool bar are clicked LinSig will opti mi
Scenario only. This is equivalent to choosin
Optimiser menu.

Regardless of the above option chosen LinSig will give any optimised Scenario a status of
either O6delay optimised or OPRC Optimisedd indi
model data is changed which means one or more Scenarios may no longer be optimal LinSig
willchange theirst at us to O6Cal cul atedd r ef-dpmisedi ng t he f a
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4.13. Matrix Estimation View

The Matrix Estimation Viewisused as an integral part of
traffic Origin Destination matrices from traffic counts. It can also be used for validating either
a manual or automatic traffic flow assignment against traffic counts. The View is opened by

choosing 6Matrix Estimation Viewd from the
[E] Matrix Estimation View ﬂ E@
Flow Group |AM Peak {Current Scenaric) jﬂ Import counts. .. | Export counts... | gs!:;tb?;m;‘;ﬂ?d ‘Traf'ﬁc Routes | Bus Routes | Lane-based
Traffic Counts Zone Tatals [FCU)
Ref |1 Junction [ Ams | Count | Modelled Flow (9 | Balancing Factor | %Diff | Dif | GEH | | Zome | OrgTot | DestTot |
J1:Ped Crossing J:1-> 121 630 650 097 32 20 08 A 630 625
J1:Ped Crossing 1:3-> 122 625 650 036 40 25 10 B 587 372
J2:West Junction J2:1 > 124 513 500 103 250130 06 C 520 624
J2:West Junction J2:1 -> J2:5 152 150 10 B 0.2 D 497 450
J2:West Junction J2:2 - )25 220 220 1.00 0.0 0 0.0
J2:West Junction 22> N3 447 450 059 07 3 01
J2:West Junction J2:3 > J2:4 367 250 147 SIS0 ST 6.7
J2:West Junction J2:3-> 1:3 220 200 110 81 20 14
J2:West Junction J2:4 > 31 740 750 039 14 10 04
J3:East Junction B1-> B35 424 450 054 61 26 12
13:East Junction J3:1 -> )36 300 300 1.00 0.0 0 0.0
J3:East Junction J2i2 -> 134 270 270 1.00 00 i 00 |
13:East Junction J3:2 - 136 150 150 1.00 0.0 0 0.0
J3:East Junction J3:3 - 134 297 300 059 10 3 0.2
13:East Junction J3:3 - )35 200 200 1.00 0.0 0 0.0
J3:East Junction J3:4 > J2:2 670 670 1.00 0.0 0 0.0

For single Junctions and very simple Networks it will often be unnecessary to use matrix
estimation as it will usually be possible to work out and enter an OD matrix by taking values
directly from Junction Turning Counts. This becomes increasingly complex for larger networks
and is unfeasible for networks with 4 or more Junctions.

4.13.1. Obtaining an Origin-Destination Matrix

The Origin-Destination Matrix specified in each Traffic Flow Group when using Matrix Based
Flows is a critical part of a Matrix Based LinSig model or Matrix Based region of a larger model.
LinSig uses the detailed information contained in an OD matrix to model queues, delays and
capacities with significantly more accuracy than is possible with just Lane or turning flows. The
use of an OD matrix also means that techniques such as automatic delay based assignment
is possible which can dramatically speed up the specification and entry of Network Traffic
flows when changes and made to the Network.

More in depth discussion of the benefits and costs of using Matrix Based Flows in LinSig is
provided in the Essential Background section.

The main drawback with using an OD matrix is how to count or otherwise derive a sufficiently
detailed and accurate flow matrix. For a typical LinSig sized network the two main techniques
are:

9 Direct Measurement of OD movements. Direct measurement using video or
increasingly Automatic Number Plate Recognition (ANPR) is the most accurate but
also the most expensive technique. As ANPR becomes more widespread and reduces
in cost direct measurement will become increasingly more feasible. It is recommended
that for complex junctions such as signal roundabouts OD matrices are directly
measured whenever possible.

1 Estimation of the Matrix from Junction Turning Counts. Matrix Estimation uses
relatively less expensive junction turning counts to estimate the most likely OD matrix
consistent with a set of measured traffic counts. Many different techniques have been
used in large transportation models for many years to estimate OD matrices and LinSig
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uses one of the most common and tried and tested methods based on a mathematical
method called entropy maximisation. In simple terms where a set of traffic counts could
be reproduced by many different OD matrices the entropy maximisation technique
aims to estimate the most probable OD matrix which will fit the traffic counts. This does
not mean that this is necessarily the correct matrix only that the estimated matrix is the
best possible estimate from the information contained within the traffic turning counts.
Furthermore, the use of a prior OD matrix, even if it only contains estimated values,
can provide additional information about the pattern of OD movements.

However the OD matrix is obtained it should be remembered that accurate traffic flow
information is a fundamental first step to any Junction or Network modelling project. The
correct pattern of OD movements is also crucial when modelling Networks of closely spaced
coordinated signal junctions.

4.13.2. Golden Rules of Matrix Estimation

Matrix Estimation has been used for many years in larger transportation based models and in
some quarters has gained a reputation as
encountered matrix estimation before the following golden rules will hopefully put the method
in context:

T Matrix estimation i $gahkbagtaesgi @6 mghhbdgeCa

and used good quality traffic flows covering a large proportion of the Network will
generally produce an acceptably accurate cost effective matrix. Poor quality counts

which are sparse, outofdate,i nconsi st ent, donot all ow

are unlikely to produce an acceptable matrix.

f Matrix estimation is not a o6point and
required before using the technique in LinSig.

1 Keep refining the matrix until it is sufficiently accurate. The first run of matrix estimation
should not just be accepted and used. Often careful examination of the estimated
matrix will suggest adjustments which can be made to the counts, prior matrix, or
Network to produce a better matrix.

9 As LinSig Networks tend to be smaller with less route choice than larger transportation
models on which matrix estimation has traditionally been used, and given that for most
LinSig Networks all or a very high proportion of junctions will be counted, LinSig has a

being

for a

shoot o

much better chance of estimating a 6gooddé mat
are many more 6unknownsdé within the model
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4.13.3. Working with the Matrix Estimation View

The Matrix Estimation View displays information relating to traffic counts used for matrix
estimation and also statistics which can be used for validating assigned flows against counts.

IE Matrix Estimation View ﬂ EI@
Flow Group |A|v| Peak (Current Scenario) ﬂ {2 | Import counts... | Export counts. .. | gg!j;tng_fomupg?!?d ‘Trafﬁc Routes | Bus Routes ‘ Lane-based
Traffic Counts Zore Totals [PCU)
Ref |1 Junction [ Ams | Count | Modelled Flow () | Balancing Factor | % Dif | Dif | GEH | | Zone | OrgTot | Dest Tot |
JL:Ped Crossing 11 - J2:1 630 650 097 32 20 0.8 A 630 625
J1:Ped Crossing 3 -» 1:2 625 650 0.96 40 25 1.0 B 587 372
12:West Junction J21 -= )24 513 500 1.03 =25 |13 06 C 520 624
J2:West Juncticn J21 -» J2:5 152 150 1.01 -13 -2 0.2 D 497 450
1Z:West Junction J2:2 -+ )25 220 220 1.00 0.0 0 0.0
12:West Junction J2:2-» 11:3 447 450 0.99 0.7 3 01
12:West Junction J2:3 -» )24 367 250 147 I 6.7
12:West Junction J2:3 -» 11:3 220 200 110 =kl 20 14
1Z:West Junction J2d -» 131 740 750 0.99 14 10 04
J3:East Junction i1 -> 35 424 450 0.94 61 2% 1.2
J3:East Junction i1 -» 136 300 300 1.00 0.0 1] 0.0
J3:East Junction :2 -> J3:4 370 370 1.00 0.0 [i] 0.0 ]
J3:East Junction 12 -» J36 150 150 1.00 00 1] 0.0
J3:East Junction .3 -> 13:4 297 300 0.99 10 3 0.2
J3:East Junction 13 - J3:5 200 200 1.00 00 1] 0.0
J3:East Junction > 122 670 670 1.00 0.0 0 0.0
V1 rning zone /
Counts List Totals List

Controlling the Traffic Counts Displayed

The Matrix Estimation View displays traffic count information for a single Traffic Flow Group
at any ti me. The Traffic Flow Group used
toolbar. The toolbar also allows the graphical Turning Counts View to be opened.

The Turning Count List

The Turning Count List is located on the left side of the Matrix Estimation View and lists
Turning Counts for the selected Traffic Flow Group. The List also displays statistics comparing
the goodness of fit between the counts and the assigned flows in the Current Scenario. The
Turning Count List displays the following columns:

9 Junction. The Junction the counted traffic is passing through. For counts that pass
through multiple Junctions, this will show the Junction where there counted traffic
starts.

Arms. The Arms through which the counted traffic passes through
Count. The amount of counted traffic on this movement in PCU.

Assigned. The total assigned flow on this turning movement in the Current Scenario.

= =4 =4 =4

Balancing Factor. A measure of how much the matrix estimation process has
changed OD matrix movements through this count.

1 % Diff. The percentage difference between the count and the total assigned flow on
this turning movement in the Current Scenario. Positive values are displayed with a
red background and negative values with a blue background,

9 Diff. The difference between the count and the total assigned flow on this turning
movement in the Current Scenario in PCU. Positive values are displayed with a red
background and negative values with a blue background,

1 GEH. The GEH or Geoffrey E. Havers (GLC transport planner who invented the
statistic in the 1970s) Statistic. The GEH statistic measures a combination of relative
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and absolute error between a traffic count and a modelled flow and is commonly used
to test the goodness of fit of modelled flows to observed counts. Values greater than
5.0 are displayed in red. This is explained in more detail below.

The Zone Totals List

The Zone Totals List shows selected Tr af fi ¢ Fl ow Groupds Zone origi
implied from the turning counts and allows unspecified Zone totals to be entered. Zones should
always have totals, either implied or explicitly entered, specified before running matrix
estimation. If Zone totals are not specified the matrix estimation process will use the Zone to
indiscriminately allocate traffic into to better match traffic counts, regardless of whether this is
sensible. This process is oftenreferre d t o as 6Zone Dumpingdé and i s L

All traffic flow or count values displayed in the Matrix Estimation View are in PCUs.

4.13.4. Working with Traffic Counts

The starting point for matrix estimation or Network validation is a robust set of traffic counts.
LinSig allows a set of turning counts for each Traffic Flow Group to be entered for each
Junction or for the Network as a whole.

A Traffic Turning Count in LinSig is defined as a measured amount of traffic moving from one
Arm (from Arm) to another Arm (to Arm). Usually both Arms will be at the same Junction but
they do not have to be as long as Lanes on both Arms are directly connected with Lane
Connectors. Currently it is not possible to specify Lane to Lane counts in LinSig.

Traffic Counts can be entered in three ways. These are:

1 Using a Turning Count Matrix in the Network Layout View. Counts can be entered
using the Edit Junction Turning Count Dialog box which can be opened by right clicking

on a Junction in the Network Layout View and
This is described in more detail in the Network Layout View section.
Edit Junction Tuming Counts L-th

Junction Turning Counts are used far Matrix E stimation and/ar for validating azzigned turning Flows. Enter
Turnitig Counts here for uze it Matrix estimation and/or azsighment validation.

Turming Countz are for currently selected Flow Group.
Flove Group being edited:

F1 - AW Peak
Change the Flow Group being edited by chanaing selected Flow Group.

Count | Modelled Flow [7] | Difference |

Origin/Destination | 12:4 | 12:5| 126  Total
J2:1 Main Road Eastbound | 500 | 150 650
12:2 Main Road Westbound 220 | 450 670

12:3 250 200 450
Total 750 370 650 1770

[*] For comparison with Counts, the Modelled Flow does not include Lane-B ased flow or Bus Flow

ar. | Cancel

L - 4

9 Usingthe Turning Count List in the Matrix Estimation View. Counts can be entered
as a list of counts in the Matrix Estimation View as described in the next section.

1 Usingthegraphical Turning Counts View. The Turning Counts View is new in LinSig
3.1 and displays the Turning Counts graphically. Consistency checking information is
also provided allowing 6rogue6 counts to be
detail in the Turning Count View section below.
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For all methods counts are entered as PCUSs.

4.13.4.1. Managing Counts using the Matrix Estimation View Count List

The Count Listcanbeusedtoenterand del ete counts for the

Group. Movements for which no Count is defined are still shown in the Count list but obviously
have no count value. A value of zero should not be used for non-existent Counts as this would
imply the Count has been observed to have zero PCU rather than not observed at all.

Entering or Editing a Count

A Count can be edited in the Count List by

value in PCUs.
Deleting a Count

ACountds vadmuebe deleted by right clicking with

Any implied Zone totals which are no longer fully specified will be removed from the Zone
totals panel. If new Counts which are to be added will not re-specify the Zone total a Zone
total should be manually entered as detailed below.

Importing and exporting Count values

Counts can be Imported and Exported to a CSV file. This allows the Count values to be
manipulated outside of LinSig and then subsequently imported into LinSig. CSV files can be
edited using a simple text editor, or alternatively can be edited using spreadsheet software
such as Microsoft Excel.

The format of the CSV file is straightforward. Each line in the CSV file corresponds to a single
Count value. The first value in the line is the value of the Count in PCUs. The subsequent
values in the line are the identifiers of the LinSig Arms that the counted traffic turns through.

The following snippet provides an example of the CSV file format.

512,12:1,32:
152,12:1,32:
447 ,32:2,11:
220,12:2,32:
220,12:3,711:
367,12:3,32:
275,11:2,32:

b L en

The first line contains a Count of 513 PCUs turning from Arm J2:1 to Arm J2:4.
The second line contains a Count of 152 PCUs turning from Arm J2:1 to Arm J2:5.
Counted traffic turning through multiple Arms

Sometimes traffic is counted making a movement that is represented in the LinSig model as
a path through multiple Arms. For example, the right turn of a roundabout may pass through
an entry Arm and two circulatory Arms before finally exiting the roundabout at an exit Arm.
LinSig allows you to enter Count values for these type of movements by using the CSV import
facility described above. In the example CSV file snippet shown above, the last line contains
a Count of 275 PCUs turning from Arm J1:2, passing through Arm J2:4, and finally reaching
Arm J3:2.

Note that importing from a CSV file is currently the only way in LinSig to specify Counts that
turn through multiple Arms.
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4.13.4.2. Managing Zone Totals using the Matrix Estimation View

Zone totals define the total amount of traffic which has been counted leaving or entering each
Zone. Zone totals can be specified as follows:

1 As an implied total calculated from turning counts on the Arm feeding or being fed by
the Zone.

1 As an explicit Zone origin or destination total which has been counted or at least
estimated.

It is important when using matrix estimation that all Zone totals are specified. If any Zones do
not have both origin and destination totals specified the matrix estimation process will tend to
add an excess of short trips to and from the Zone as this will allow other turning counts to be
matched more closely. This can result in unrealistic Zone totals and OD patterns. This effect
can occur regularly in large transportation models with many uncounted zones and is
sometimes referred to as 6Zone Dumpingo.

4.13.4.3. Count Consistency

When preparing counts for use in LinSig (or any other matrix estimation process) it is very
important to check for count consistency between counts. If inconsistent counts are used large
errors can be introduced into the estimated matrix. Where counts are inconsistent LinSig will
generally try to produce a matrix which will reproduce counts as well as possible when
assigned to the network but by definition it will not be able to match all counts. The following
types of inconsistency can occur:

1 Junction In-Out Inconsistency. The total of counted traffic entering a Junction is
different from the counted traffic leaving a Junction. Where only turning counts are
entered this cannot occur in LinSig but where counts between Junctions are used
Junction Inconsistency is possible.

1 Inter-Junction Inconsistency. The total counted traffic entering a road between two
Junctions is different from the counted traffic entering the next downstream junction.
This can be caused by a number of issues including:

o0 Counts at each Junction being carried out at different times or even
on different days.

o Count inaccuracies and miscounting.

o Traffic turning off or entering the network between the Junctions.

0 On-street parking between the two Junctions.

The first two issues should be corrected by careful examination of counts and selection
of the most accurate ones omitting the least accurate of inconsistent counts.

The second two issues if significant can be explicitly modelled using internal Zones as
described below.

If inconsistent counts are used in LinSig for matrix estimation LinSig will attempt to produce
the best matrix possible but it is always better to use local knowledge of the network and

judgement to resolve count consistency problems ratherthanj ust r el yi ng on

bestd with a poor set of counts.

4.13.4.4. Using Internal Zones to Resolve Consistency Issues

Where it is identified by inspecting counts that an inconsistency between two counts is due to
traffic entering or leaving the Network between Junctions it can be resolved in one of three
ways:

1 Ignoring the inconsistency if it is small and is unlikely to cause problems.
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1 Adding a new Junction and Zone(s) to explicitly model traffic entering from a distinct
and significant side road.

1 Adding an Internal Zone when it is unnecessary or undesirable to explicitly model the
traffic entry point as a new Junction. The Internal Zone will provide a new source and
sink for traffic entering or leaving the Network between two Junctions. Internal Zones
should not be used unnecessarily just to O6mo
will lead to significantly longer run times.

The first method is self explanatory and is the preferred option where flow inconsistencies are
minor. The second method is carried out using standard Network modelling techniques. The
third method using an Internal Zone is used as followed:

T Add an I nternal Zone wWEXhtt AempasvibesZounrési
Net wor ko and t he Arm at t he downstream Junc
Net wor ko

Internal

/ Zone
7 ‘\_
/ Y W
\ o
1241 605 — b | T3 307 CIACIE
Jzalz 150 —1 312 448 cz:A-»@——’ﬁ
A

— & -+
rm J2:4 - Main Road Eastbound Arm J3:1- Main Road Eastoound

Arm J2:2 - Main Road Westbound Arm J3:4 - Main Road Westbound
— -~

8
—(@[—CiE %50 J222 — 328 J34R
ﬁ/@ ~C1B 219 J22d — 41 Jaan

1 Enter Zone origin and destination totals in the Matrix Estimation View. These should
be estimated from the counted loss or gain of traffic between Junctions. This step is
very important as if not carried out the matrix estimation process will tend to terminate
or start and excessive number of OD movements in the Zone.

4.13.5. Estimating an Origin-Destination Matrix

4.13.5.1. Matrix Estimation Prerequisites

LinSig can only estimate an origin-destination matrix when the following prerequisites have
been satisfied:

1 A Traffic Flow Group has been created which will hold the new estimated matrix. It will
be necessary to create a Flow Group for each period for which a matrix is to be
estimated. For example the AM and PM Peak periods.

9 Traffic Turning Counts have been entered in each Traffic Flow Group to be estimated
for preferably all Junctions in the Network. If any Junctions are omitted LinSig may be
unable to estimate some movements in the matrix.

1 Zone origin and destination totals have been specified for ALL Zones using the Matrix
Estimation View.

1 A Scenario has been created based on the Traffic Flow Group containing the counts
and a Network Control Plan which contains Signal Sequences for each Junction which
are as near as possible to the Sighal Sequences running when counts were made.
This can be difficult as signal information is not often recorded at the time of a count
but a best estimate should be made.
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9 Signal timings in the Scenario should be set to typical stage lengths and offsets at the
time the Counts were carried out. Again this information is not usually available so a
best guess should be made. The signal timings are only important to the matrix
estimation process when significant route choice occurs within the modelled network.

1 Any matrix cells which are accurately known prior to estimation should be specified in
the Traffic Flows View and locked as described in the Traffic Flow Views section.

4.13.5.2. Estimating the Matrix
When the above prerequisites are satisfied the matrix can be estimated as follows:

1T Choose OEstimate Flow Matrix from Turning Co
the Traffic Flows menu.

9 LinSig displays the Matrix Estimation Settings dialog box. Make any necessary
changes to settings. Further details on the settings available are described below.

1 LinSig will carry out the matrix estimation followed by an assignment of the new matrix
to the Network.

1 The length of time taken for the matrix estimation process is dependent on the size of
Network, the number of Zones, the amount of multiple route choice and loops in the
network, the level of weaving allowed between Junctions and the general traffic level
inthe Network. A simple example with 2 staggered 07
route choice, and full weaving typically takes less than 10 seconds on a modern office
PC. A larger more complex network may take substantially longer. It should be
remembered though that doing the process by hand would take substantially longer
and the use of an OD matrix leads to time savings when specifying network flows later
in the modelling process. Please report any models which appear to be taking an
excessive amount of time to JCT Software Support (support@jctconsultancy.co.uk) as
this will assist us in improving the matrix estimation process.

1 Check the quality of the estimated matrix and its assignment using the techniques
described below.

4.13.5.3. Matrix Estimation Options
The Matrix Estimation options serve several purposes. These are:

9 Select an area of the Matrix to estimate. This allows an area of the OD Matrix
corresponding to a Matrix Based Network region to be estimated.

1 Control Assignment options for the assignment part of the matrix estimation process.
The Routes which traffic uses through the Network and the amount of traffic predicted
to use them are a crucial part of the matrix estimation process. The assignment options
allow this process to be controlled. Further details of assignment options are provided
in the assignment section.

1 Specify to use the existing OD matrix as a prior matrix for the Matrix Estimation
process. This allows you to influence the Matrix Estimation process towards the Traffic
Flow distribution specified in the existing OD matrix.

9 Specify to process Turning Counts in order of increasing size. The Matrix Estimation
algorithm processes each Count value in turn, which means that the Count values
processed later in the sequence may alter OD matrix cells that have been calculated
based on Count values earlier in the sequence. By processing the larger Turning
Counts last, this will have the effect of treating them as more significant that smaller
Turning Count values.
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Estimate Traffic Flow Matrix From Turning Counts @

Select Zones for Matrix Estimation

[V Estimate over all Traffic Zones

Zone | Assign? |
A v ;
B v
G [ ;
D ¥
|
I |

Route Flow Assignment

As part of the Matrix Estimation process, LinSig will need to assign
traffic flow to routes.

Click "Edit Assignment Options...” if you wish to edit the current
traffic flow assignment options.

Edit Assignment Options ...

I Use existing matrix as prior matrix for Matrix Estimation proces:

I Process counts in order of increasing size

Click "Estimate Matrix...” to continue with the matrix estimation
process.

Estimate Matrix ... | Cancel |

4.13.6. Validating an Estimated Matrix or Assignment

The Matrix Estimation View can be used to validate a Matrix Based model by comparing Traffic
Counts to assigned flows. This can be based on either an estimated or manually entered OD
Matrix which is assigned either automatically or manually to the Network. The Matrix
Estimation View is simply comparing counted and modelled flows, regardless of how they are
modelled, and providing goodness of fit statistics.

Counts and assigned Flows can be compared in two ways. These are:

1 Using the Matrix Estimation View. This provides the most comprehensive way of
comparing Counts and modelled flows across the whole Network.

1 Using the Traffic Count Matrix in the Network Layout View. This provides less
detail than the Matrix Estimation View but allows Counts and modelled flows to be
quickly compared using a Junction Turning Count Matrix.

4.13.6.1. Model Validation using the Matrix Estimation View

As described above the Matrix Estimation View displays a list of Turning Counts together with
a range of statistics comparing the Counts with the modelled flows from the Current Scenario.
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IE Matrix Estimation View ﬂ EI@
Flow Group |,-'.\M Peak (Current Scenario) jﬂ Impart counts... | Export counts... ‘ gs!ﬁ?g&ﬁ?;ﬂ?d |Trafﬁc Routes | Bus Routes ‘ Lane-based
Traffic Counts Zone Totals [PCLU)
Ref 1 Junction [ Ams | Court | Modelled Fow [} | Balancing Factor | %Dif | Dif | GEH | | Zone | OrgTot | DestTot |
N:Ped Crossing 1 -2 )21 630 650 0.97 32 20 08 A 630 625
N:Ped Crossing n:3 - 1:2 625 650 0.96 40 25 10 B 587 372
12:West Junction 121 -2 12:4 513 500 1.03 =250 |18 06 C 520 624
12:West Junction 121 -> )25 152 150 10 -13 =20 02 D 497 450
12:West Junction J2:2 -» J2:5 220 220 1.00 0.0 0 0.0
J2:West Junction J2:2 > 11:3 447 450 0.89 07 3 01
12:West Junction 12:3 -» )24 367 250 147 SRR 67
J2:West Junction J2:3 -» 11:3 220 200 110 =l =200 14
12:West Junction 12:4 -» 131 740 750 0.89 14 10 04
J3:East Junction 31 -» 135 424 450 0.84 6.1 26 12
J3:East Junction 131 -» 36 300 300 1.00 0.0 0 0.0
J3:East Junction 13:2 -> 34 370 370 1.00 0.0 i 0.0 |
J3:East Junction J3:2-» 136 150 150 1.00 0.0 0 0.0
J3:East Junction J3:3-> 134 297 300 0.89 10 3 0.2
J3:East Junction J3:3 -2 )35 200 200 1.00 0.0 0 0.0
J3:East Junction 134 -> J2:2 670 670 1.00 0.0 0 0.0

The statistics available for each Count are:

1 The Percentage Difference. This compares the count and modelled flow in relative
terms and is defined as the percentage of the Count by which the modelled flow
exceeds it. This is useful for comparing larger flows, for example, checking that all
significant flows are within x% of the Count.

1 The Actual Difference. For Counts where flows are small the percentage difference
between Counts and modelled flows can often be very large even though the flows in
actual terms are very close. For example a comparison of a count of 25 and an
assigned flow of 20 would be regarded as reasonably good but the percentage
difference of 20% appears very poor. In these cases it is important to also consider the
actual difference between Counts and modelled flows.

1 The GEH Statistic. The GEH statistic (named after Geoffrey E. Havers the GLC
transport planner who invented the statistic in the 1970s) combines the above two
measures of relative and absolute difference to provide a single statistic measuring the
fit between Counts and modell ed fl ows.
Count and modelled flow would generally be regarded by a traffic engineer. GEH levels
in practical terms are:

o0 A GEH < 1 indicates an excellent match between Count and
modelled flow.

0 A GEH <5 s generally acceptable in a larger network but should be
checked in a smaller network to see if improvements can be made.

0 A GEH > 5 and <10 would be unacceptable in a small network but
may be acceptable in a larger network if carefully checked and the
difference explained.

0 A GEH > 10 would rarely be acceptable and indicates something is
wrong somewhere. The most likely cause is poorly matching and
inconsistent counts.

The criteria usually used for the overall acceptability of larger network validation are 85% of
Counts being matched with GEH < 5. It should be easier to meet this criterion with smaller
more densely counted Networks and a more rigid criterion may be justified in many cases.
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4.13.6.2. Validating Counts using the Junction Turning Counts Matrix

As described in the Network Layout View section the Junction Turning Counts Matrix can be
used to validate Counts and modelled flows at a Junction as well as enter Turning Counts.
The Junction Turning Counts Dialog displays the following matrices:

1 Desired Counts Matrix. The Desired Counts Matrix displays and allows editing of
Turning Counts at a Junction. This is described in more detail in The Network Layout
View section.

1 Actual Flows Matrix. The Actual Flows Matrix shows the modelled flows for the
Current Scenario corresponding to each Count. These are calculated from Route flows
through each Count position.

9 Difference Matrix. The Difference Matrix shows the difference between the Desired
Counts Matrix and Actual Flows Matrix. Only the absolute difference between Counts
and modelled flows is given.

4.13.6.3. Resolving Validation Problems

The following provides suggestions on how to improve a Networks Validation. It is not intended
to be exhaustive but provides some starting points to consider:

9 Check cruise times are realistic as incorrect Route times will lead to LinSig assigning
traffic to incorrect Routes. Route travel times provide a good check on assignment
routing decisions.

1 Check Lane Connectors allow traffic Routes which exist in reality. Missing Lane
Connecters can lead to LinSig assigning traffic incorrectly.

T Check missing Counts havendét forced LinSig ir
zero. Although this wondédt |l ead to a direct v
validate against) it may lead to incorrect delays being calculated which distort the
routing pattern in the Network.

1 Check that capacities and delays are being correctly calculated especially where they
affect route choice. Incorrect saturation flows which imply incorrect capacity calculation
can easily lead to quite large errors in delay which can distort Routing within the
Network.

1 Check that signal timings in the Scenario being validated are representative of the
timings used for the time period being validated. Incorrect signal timings may bias
traffic onto different Routes than those used in reality when traffic was counted leading
to poor validation. Where signal timings are unknown it is worth experimenting to see
how signal settings affect the validation.
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The Turning Counts View graphically displays the Turning Counts used for estimating an OD
Matrix or validating a traffic assignment in LinSig. The information displayed is the same as
that shown in the Matrix Estimation View and more detail is given in the Matrix Estimation
View section on how Turning Counts are used and managed. As Lane Based Flows do not
use Turning Counts this View is only relevant when Matrix Based Flows are being used for all

or part of the Network.

The View can be opened by choosing O6Turning
{3 Turning Count View ﬂ EI@
Flow |AM Peak {Current Scenario) j I Display (Diff,GEH) after count value
Bl 8Bl —=o|| B2 2Le]4E

Total Counted Traffic 5;5
Counted Traffic Entering Junction on T T
Exiting Junction Turning this Arm J L
\ Count \
1
650—-885-{:5‘:_] 550 — T4 .'.w—-m-{:
e E75 = B T—wo
;}m_ - &70 — 867 ]-530
—
—‘5 :«e’—
E— J2: West Junction 13- East Junction
53 4—— Zone
A Totals

The Flow Group for which Turning Counts are displayed can be selected in the Turning Counts

View toolbar. The selected Flow Group is linked with the selected Flow Group used by the

Matrix Estimation View so both Views always show traffic flow information for the same Flow

Group.

4.14.1.1. Turning Counts

The Turning Counts View displays each Junct.i

includes:

1 Turning Counts for each Junction. Turning Counts for each Junction are displayed

showing counts values in PCU.

9 Difference and GEH for each Turning Count.

The Difference and GEH can

optionally be displayed alongside each Turning Count value. Counts whose GEH is
greater than 5.0 will be displayed in red. This option can be selected by ticking the

6Di splay (Diff,

GEH) after

c ounts Mtiew wealdamu e 6

1 Junction Arm Inflow Totals. The total incoming counted flow is displayed for each
Arm entering the Junction. This helps with locating poor quality or inconsistent counts.

1 Junction Arm Outflow Totals. The total outgoing counted flows is displayed for each
Arm leaving the Junction. These values can be compared with Inflow totals to assist

with detecting inconsistent counts.
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Note that if you have entered Counts for turning movements that pass through more than two
Arms, these will not be displayed in the Turning Counts View.

4.14.1.2. Zone Totals

Each Zone in the Network graphically displays the total counted Origins and Destinations. As
in the Matrix Estimation View the Zone Totals can be implied by adding nearby Turning Counts
or can be explicitly entered values.

4.14.1.3. Editing Turning Counts and Zone Totals

Turning Counts and Zone Totals can be edited in the Turning Counts View by double clicking
with the mouse and entering the new count value in PCU. This will update the Count which
will also be reflected in the Matrix Estimation View and the Junction Turning Counts Matrix.
Further information on using Counts is provided in the Matrix Estimation View section.
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4.15. Signal Timings View

Each Signal Timings View is used to display and adjust the Stage and Phase timings for the

Current Scenari o. The View is opened by echoosin
Sequences menu.
5 S T B (o)==
Display Cycle Time Maintain Cycle Time Allow Edit Timings Double/Triple time Reduce To Min Optimise For Delay Optimise For PRC
v 1 ag Iv v Single ...| Reduce To Min | Optimise For Delay | Optimise For PRC ||
V2 N v v Single Reduce To Min | _Optimise For Delay | _Optimise For PRC |

A A

B B

C C
.| D D
8l E E
&

F F

G G

H H

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70O 75 80 85 90

Time in cycle (sec)

As well as viewing Stage and Phase timings, the Signal Timings View also shows detailed
Interstage structure, Stage Minimums and allows signal timing optimisation of individual
Controllers or Stage Streams to be carried out.

The Signal Timings View is comprised of two panels:

1 The Stage Stream List. This allows timing and display settings for each Stage Stream
to be controlled. When multiple Stage Streams are disabled a single line showing the
only Stage Stream is displayed.

1 The Signal Timings Panel. This shows the Stage and Phase Times for the current
Scenario over the Network Cycle Time. A wide range of other information such as
Intergreens are also shown as described below.

4.15.1. Selecting which Controller to View

It is possible to have one or more Signal Timings Views open in a LinSig model at any one

time. Each Signal Timings View shows the signal timings for a single LinSig traffic Signal
Controller. The Controller being derSeledoadropd i s s
list as follows:

T LinSig always has a 6Current Controllerd whioc
are all displaying information for the same Controller. The Current Controller is
selected using the Controller List View or using the Controller drop down list on the
main LinSig toolbar. I f the Controller drop
bar is set to 6Current Selectiondé the Signal
for the Current Controller as selected in the Controller List View. If the Current
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Controller changes the Controller displayed in this View will also change to reflect the
new Current Controller.

1 In some instances you may wish to view the signal timings for several controllers at
the same time. To allow this each Signal Timings View may be locked to a particular
Controller so its display does not change when the Current Controller is changed. To
lock a Signal Timings View to a Controller drop down the Controller Selector drop list

in the Signal Timings Viewbdés title bar and

Timings View too.

4.15.2. The Stage Stream List

The Stage Stream List allows the following options and settings to be controlled for the Stage
Stream:

9 Display. This controls whether the Signal Timings are shown for this Stage Stream.
This is permanently on when Multiple Stage Streams are disabled.

1 Cycle Time. This displays the current Cycle Time for a Stage Stream using the current
Scenario. This will usually be the same as the Network Cycle Time set on the main
toolbar o r the Stage Streambs parent Controlll
Controller Sets are being used. It may however be different from its parent Controller
Set 6s cwheh:e ti me

er

o0 Constraints such as the Stage Streamb

be violated if the Cont r ol |Gyde TiBe was spplied to the
Stage Stream.

0 A Stage Sequence with a different Cycle TimetotheCont r ol | er
Cycle Time has been created or imported into the Scenario.

1 Attempt to Maintain Cycle Time. When O0Attempt to Maintain
LinSig will attempt to maintainthe St r eamés Cycl e Ti mEontmkeu a l
S e t @yde time when making changes to traffic signal related data in LinSig. For
example, if an Intergreen is changed which lengthens an Interstage, LinSig will, if
possible, reduce one of the Stage lengths to maintain the Cycle Time.

1 Allow Edit Timings. When O6AIl | ow Ed i-tickedTLin8id dogs:dt allows u n
Stage Timings to be changed in the Stage. This is useful to prevent making inadvertent
changes to signal timings.

1 Multi-cycling. The Multi-Cycling setting provides a quick way of implementing simple
equal length double and triple cycling. It allows a Stage Sequence to be repeated twice
or three times within the Streambés overall
of equal length. This option is not suitable for implementing unequal length double
cycling which should be implemented by repeating Stages in the Stage Sequence.

1 Reduce to Minimum. Cl i ck the OReduce to Mini mumb
Streams Cycle Time to its minimum | ength.
Cycle Timed as ptahree nlti ntko nv Qyddl Tinte lisebr&ent The

Set

Cy

t o

C

but

TI

par ent Con CycleTimeean beSein@ementedbyre-t i cki ng 6Mai nt air

Ti me 6.

1 OptimiseDelay.Cl i cking the &éOptimise Delaydé button

the Stage Stream to minimise aggregate traffic delay for Lanes controlled by the Stage
Stream. All other Stage Streams are unchanged. More information on optimisation is
available in the Scenario View section.

1 OptimisePRC.Cl i cking the 06O0Optimise PRC6 button
Stage Stream to maximise Practical Reserve Capacity (PRC) for Lanes controlled by
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the Stage Stream. All other Stage Streams are unchanged. More information on
optimisation is available in the Scenario View section.

4.15.3. The Signal Timings Panel

The Signal Timings Panel is located below the Stage Stream List in the Signal Timings View.
When a junction contains more than one Stage Stream a Signal Timings panel is displayed
for each Stage Stream as shown below.

=5 Signal Timings View ﬂ o || =] ER
Display Cycle Time Maintain Cycle Time Allow Edit Timings Double/Triple time Reduce To Min Optimise For Delay Optimise For PRC

v 1 a0 v v Single ...| Reduce To Min | Optimise For Delay | Optimise For PRC ||

v 2 90 v v Single Reduce To Min | _Optimise For Delay | _Optimise For PRC |

A A
B B
C C
D D

wn

a| E E

o

iy

0
F F
G G
H H

0 5 10 15 20 25 30 35 40 45 50 5H5 60 65 70 75 80 85 90

Time in cycle (sec)

Each Signal Timings Panel shows the following:

1 Phase Bars. Each traffic signal Phase is represented as a bar showing the times
when the Phase is running. Phase Bars are displayed as follows:

0 Coloured by Phase Type using the same colours as the Phase View.
o Displayed in yellow if the Phase is running to minimum.

o Displayed in red if abnormally the Phase Minimum is being violated.
LinSig will normally prevent this but some obscure uncommon
scenarios can cause a Phase Minimum to be violated. LinSig will
also include an error message in the Error View and traffic model
results will not be available.

0 Shaded by intensity of Outflow controlled by the Phase. Right Click
on the Signal Ti mings Panel and choo:
this Phase bar display mode. LinSig will shade the Phase bar in
proportion to the level of traffic flow crossing the stop line. If the most
saturated Lane controlled by the Phase is at Saturation the Phase
bar will be 100% shaded. If however no flow is crossing the stop line
the Phase bar will be shown transparent. This display allows a rapid
assessment to be made of the efficiency of green time use.

9 Stages. Each Traffic Signal Stage is displayed using a blue cursor above the main
Phase Bars area to show each Stage Change point. The exact time of the Stage
Change Point is shown above the Stage Change Point Cursor. Stage Change points
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can be dragged with the mouse to change Stage lengths. LinSig will ensure constraints
such as Intergreens and Phase minimums are not violated.

Interstages. Interstages between Stages are shaded grey.

Phase Intergreens. Phas e Il ntergreens are displayed a:
Phases. LinSig will normally ensure that all Intergreens are not violated however some

uncommon or obscure scenarios (for example very long intergreens stretching across

several Stages) can sometimes be violated. If an Intergreen is violated LinSig will

display it in red, place an error in the error view, and will not produce any traffic model

results.

91 Interstage and Stage Lengths. LinSig displays the Interstage and Stage Lengths
numerically in the area between Stage Change Point cursors. The times are shown in
the format: Ol nterstage : Stage Lengtho.

4.15.3.1. Changing Stage Change Points & Stage Lengths

Stage Change Points and Stage Lengths can all be changed graphically by dragging the blue
Stage Change Point Cursors with the mouse. This will change the Stage Change Points in the
current Scenario whilst keeping the Cycle Time the same.

5 30 35 40 45 50 55 60 65 70 75 80

47 60

Stage Change
Points

4.15.3.2. Changing Stage Stream Offsets

A Stage Streambés Offset can be changed by dragg
the SHIFT key down.

4.15.3.3. Locking Stage Lengths and Offsets
Constraints can be placed on signal timings either by:
1 Locking a Stage length so it will not be changed by the signal optimiser.

1 Locking the Offset of Stage 1 of a Stage Stream to prevent the optimiser changing the
offset.
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The above constraints can be viewed and changed in the Signal Timing View as follows:

1 Alocked Stage length is shown as a dashed blue line spanning the length of the locked
Stage. Although the Stage length is locked and cannot be changed by the signal

optimiser the locked Stage length can be changed by dragging the Stage Change
Points as usual.

1 The locked offset of Stage 1 is shown as a vertical blue dashed line indicating the offset
the Stage Stream is locked to. This can be changed by dragging the Stage Change
Point of Stage 1 with the mouse as usual.

Stage Lengths and Offsets are also displayed and can be changed using Timing Dials in the
Network Layout View.
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