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1. Introduction

1.1 The EvolveTraffic Program

EvolveTraffic is a program that simulates driving behaviour for the purpose of
estimating highway bridge loading. Vehicles are read into the program and they are
simulated driving along a road which may have speed limit sections and gradient
sections. The vehicles interact with one another and may perform lane changes.
Various statistics of the traffic can be output at various points along the road. When

the vehicles pass the Output Detector they are written to the output file.

The output traffic file contains the same vehicles as the input traffic file, but
represents a different configuration (or order) of the traffic, one that depends on the
features the user has specified for the traffic and road. This new configuration of
traffic is useful for bridge loading because it essentially extends measured data,

which is expensive to obtain.
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1.2 The User Manual

Purpose

This User Manual has been written to explain the use of the EvolveTraffic
program, and to explain its capabilities and limitations. It explains the user interface,

the required input information, and the output information.

This manual does not explain the Intelligent Driver Model (IDM) used for the traffic
microsimulation in the program. Further, it does not explain how the input data is to

be prepared or how the program output is to be used.

Conventions

Menus
Menu commands are written as:
Configuration > Simulation

And mean the user should select Simulation from the Configuration menu as shown:

Traffic Madel Alk+T P
Road Features Alk+R |
Traffic Flow Metrics  Alk+M :00.00

“ReEarTime="oay:r="uwd:00.00

Keyboard
The use of shortcut keys is indicated as:
Ctrl+l

And means that the user should press the Control and “I” keys simultaneously.
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Notices
Points of significant importance are denoted as:

Important!
Typically, failure to adhere to these points will result in unexpected behaviour or a

program crash.

Parameters that may be changed in the EvolveTraffic. ini configuration file
are coloured in green as:
3.5 tonnes

Values in this text are default values and may be changed by a Developer User.
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Glossary

Detector

IDM

Invisible Mode

MOBIL

Output Detector

Visible Mode

Road Feature

SDI

Treiber

A “virtual’ loop detector — a location on the road where information
on the traffic flow passing that point/road segement is abstracted.
Intelligent Driver Model — the microsimulation model used in the
current version of the program.

A simulation is run with no output to screen (except for the
progress bar indicator) and no user interaction allowed.

Minimize Overall Braking Induced by Lane changes — the lane
change model developed by Treiber.

When a vehicle passes this form of detector, it is written to file
along with its arrival time at the detector. Every road and direction
must have these detectors since they are the reason for the
program’s development.

A simulation is run so that the vehicles are animated on the screen
and user interaction with the program can occur.

Any ‘feature’ of the road — currently only speed limit sections of
road, and sections of road with gradient are considered.

Single Document Interface — the program operates on one
EvolveTraffic file at a time, similar to the way NotePad in
Windows operates.

Dr. Martin Treiber, Technische Universtat Dresden, developer of

the IDM traffic microsimulation model [2].
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1.3 Release History

EvolveTraffic Program

Version Date | Description

1.0 22/8/08 | e Initial release.

1.0.1 1/9/08 | e  Bug fix: SAFT file format — removed unnecessary GVW
kN to kg/100 conversion.

1.0.2 | 10/9/08 | e Bug fix: Cars were being identified as small trucks —
fixed.

e Bug fix: background to legend entities were coloured
when no road features were to be drawn — fixed.

e Bug fix: the lane number of Direction 2 vehicles was
incorrect for CASTOR output — fixed.

e Bug fix: a base year of 2005 was assumed in reading the
traffic file. This is changed to 2000.

e Bug fix: SAFT file format now padded with zeros for
POLLUX to read.

e Disabled for release: Added option to output cars to
output traffic file or not — useful when only truck-loading
is of interest. Note this requires the *_etr file structure
to change and this change is not backward compatible.

1.0.3 14/9/08 | e  Bug fix: text for road features in single lane roads was off
centre — fixed.

e Added support for “All Trucks” output in the detectors
dialog and throughout program.

1.0.4 6/8/09 |e  Distributions in IDM parameter box re-ordered.

e  Gap information added to vehicle information tooltip.

e Revised calculation of flow and density output to use the
space-mean velocity.

e  Bug fix: simulation does not end due to DirNegEmpty set
to false when only one direction — fixed.

1.05 14/5/10 | e  Added BeDIT file format as input/output option.

1.0.6 29/5/10 | e  Fixed small bug in BeDIT format.

e  Fixed bug so output detector can be at end of road.

e Fixed overlapping problem by removing limit on
decelerations; ensuring positive gaps between vehicles;
and modifying lane change scenario calculations.
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1.1

11/4/11

Improved range of detectors, now including point, array
and road segment types.

Revised some aspects of the user interface accordingly
Revised the * . etr file format accordingly

Revised the configuration file format accordingly

Note: These changes are not backward compatible.

1.2

20/4/11

Multithreading implemented for the Run Invisible mode.
This makes the application GUI responsive to user
interaction during the simulation.

Mute detectors option added

Front vehicle ID output added to Microscopic detector
Bug fix: drawing macro detectors

All compiler warnings eliminated

File output buffer of 1IMB added to all detectors to
reduce hard drive accesses

GUI commands enabled/disabled as appropriate

Splitter window removed to eliminate potential bugs
Improved drawing flicker and mouse events.

Added support for user-defined vehicle type.
Restructured vehicle types definitions for future
expansion.

Improved time warp in visible mode by adding
View. TIMEWARP_SIMSTEP configuration variable.
Revised the *.etr file format according to above
changes.

1.2.1

26/4/11

Bug fix: Only direction 2 vehicles were being outputted
to default output detectors.

1.2.2

9/6/11

Bug fix: Negative direction road feature and output
detector location corrected.

Bug fix: vehicle class is now properly identified.

Ensured randomly generated IDM parameters will be
positive.
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EvolveTraffic Manual

Version Date | Description
0.9 22/8/08 | Initial release.
0.91 1/9/08 | e Updated EvolveTraffic version number.
e Added manual and program release histories.
0.92 10/9/08 | Updated manual for v1.0.2
0.93 14/9/08 | Updated manual for v1.0.3
0.94 6/8/09 | Updated manual for v1.0.4
1.0.5 | 14/5/10 | e Updated manual for v1.0.5
e Merged program and manual version numbers
1.0.6 14/5/10 | Updated manual for v1.0.6
1.1 11/4/11 | Updated manual for v1.1
1.2 20/4/11 | Again for v1.2
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2. Installing the Program

2.1 System Requirements

The program has been tested on Windows XP and Windows 7. It is expected to run

on Windows Vista and on Windows 2000 also.

The program is a single-threaded application and so cannot take advantage of multi-
core processors. Therefore for maximum speed, prefer a computer with a fast single

processor over a computer with a multi-core slower processor.

The program does not require much memory because:
e the input file is read in line by line as required with a buffer of (default) 10
vehicles being held,;
e the memory a vehicle uses is released when the vehicle leaves the road;
e memory used for the storage of the metrics detectors data is released upon
writing to file, which occurs at user-specified intervals (typically about 60

seconds of simulation time).

For long roads with a large output time interval a computer with 1 GB of RAM is

recommended so that other programs can continue to operate successfully.
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2.2 Installation
To install the program, carry out the following steps:
1. Extract the zip-archive to a folder;
2. In that folder, double click on the file Setup.exe;

3. Follow the on-screen instructions to install the program.
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3. About EvolveTraffic

3.1 Introduction

EvolveTraffic broadly performs the following steps:

1. Afile containing a record of vehicles is opened and linked to (the ‘“traffic file’);

2. The simulation commences;

3. Vehicles are read from the traffic file and enter the road at the time indicated in
the traffic file;

4. The vehicles proceed along the road with the driving behaviour simulated user
a traffic microsimulation model;

5. When a vehicle arrives at an Output Detector, it is written to the output traffic
file, with the time of arrival at the Output Detector.

6. The simulation progresses until all vehicles have been read from the traffic file

and have exited the road.
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3.2 EvolveTraffic: Capabilities and Limitations

Capabilities

EvolveTraffic is able to:

Read data from CASTOR, SAFT or BeDIT format vehicle files;

manipulate vehicles according to the IDM traffic microsimulation model as
they progress along a road,;

consider 5 classes of vehicle: cars, small trucks, large trucks, cranes and low-
loaders; especially chosen for their relevance to bridge loading.

model roads of up to 8-lanes in width, 4 per direction;

model one or two directions at the same time, each of up to 4 lanes;

take account of speed limit sections of road,;

take account of gradient sections of road;

consider overlapping gradient and speed limit sections of road;

output vehicles to file along with their arrival times at the output detector,
output Flow & Density information for specified locations on the road at
specified time intervals, for specified classes of vehicles;

output Headway information for specified locations on the road at specified
time intervals, for specified classes of vehicles;

output traffic Composition information for specified locations on the road at
specified time intervals;

output Lane Change information, by direction, at specified time intervals, for

specified classes of vehicles;
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Limitations
EvolveTraffic is not able to:
e determine the number of lanes or directions of traffic in the specified input
traffic file, in advance of the simulation;
e determine the input traffic file format (whether CASTOR, SAFT or BeDIT);
e calculate load effects on bridges;
e model on-ramps, curves in the road or lane closures;
e model different lengths of lanes or directions;

e Cars-only lanes cannot yet be modelled.
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3.3 User Levels

There will be two main types of user of EvolveTraffic:

Ordinary User

This type of user is typically interested in running the program to generate new traffic
configurations. They will be using a set of IDM parameters previously calibrated, but
may be considering different road layouts. Usually, they will not require the traffic
metrics detectors output. Indeed once the road layout has been developed, this user
will probably run the program in Invisible Mode, to get the output traffic file as

quickly as possible.

Developer User

This user is using the program to calibrate it against measured real traffic. This user
will be using the traffic flow metrics detectors in order to compare measured traffic
properties against the program’s output in order to develop a set of IDM parameters
that model the measured traffic. This user may also need to change some of the
program configuration settings in the EvolveTraffic.ini file in order to
achieve this goal. This user will mostly work in the Visible Mode for visual
verification of the traffic behaviour, and to use the DataTips to see vehicle

information during the simulation.
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4. The EvolveTraffic User Interface

4.1 Introduction

The EvolveTraffic program has a Single Document Interface (SDI). This means
only a single EvolveTraffic file can be opened at any one time — similar to the
way Notepad in Windows operates. The menu and toolbar commands, whilst being
specific to the program, are operated in the same way as standard Windows

programs.

Of note, for ease of use, there is extensive support for keyboard shortcuts in
EvolveTraffic. This makes it much quicker and easier to use the program

features during a simulation, whilst in Visible Mode.
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4.2 Menu

File

File > New:

Opens a new *.etr file with some default settings.

File > Open:

Displays the Open File dialog for choosing an existing *.etr file.

File > Save:

Saves the current file.

File > Save As:

Allows the current file to be saved as a different name.

File > Save Image:

Saves the view currently visible to a *.bmp file specified in the Save dialog.
This feature is useful for including configurations in reports/presentations etc.
and replaces the need for using the Windows Print Screen command.

File > Print:

Prints the current view — this feature is not supported as may be seen from the
Print Preview command.

File > Print Preview:

Displays a preview of the output that may be sent to the printer.

File > Print Setup:

Specify the setup to be used when printing.

File > Recently Used Files:

A list of recently used files for ease of access.

File > Exit:

Closes the program.
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Configuration

Run

Tools

Configuration > Simulation:

Brings up the Simulation Configuration dialog box — see Section 5.
Configuration > Traffic Model:

Brings up the Traffic Model Configuration dialog box — see Section 5.3.
Configuration > Road Features:

Brings up the Road Features Configuration dialog box — see Section 5.4.
Configuration > Traffic Flow Metrics:

Brings up the Traffic Flow Metrics Configuration dialog box — see Section 5.5.
Configuration > User Defined Vehicle:

Brings up the User Defined Vehicle dialog box — see Section 5.6.

Run > As Visible:

Starts the simulation in the Visible Mode — see Section 6.2. If the simulation is
currently paused, this restarts the simulation as per Tools > Pause (Resume).
Run > As Invisible:

Starts the simulation in the Invisible Mode — see Section 6.2.

Tools > Zoom In:

Zooms into the road, making the road and vehicles larger on the screen.
Tools > Zoom Out:

Zooms out from the road, making the road and vehicles smaller on the screen.
Tools > Speed Up:

Speeds the simulation up — the ratio of simulation time to real time increases.

Tools > Slow Down:
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View

Help

Slows the simulation — the ratio of simulation time to real time reduces.

Tools > Pause (Resume):

Once a simulation is running, this pauses it. If a simulation is paused, this
command changes to Resume, and resumes the simulation when clicked.

Tools > Stop:

Stops the current simulation.

Tools > Mute Detectors:

Turns on or off all detector output for the next simulation.

Tools >Preferences:

Displays the Preferences dialog — see Section 6.3.

View > Toolbar:

Choose whether or not to display the toolbar.

View > Status bar

Choose whether or not to display the status bar at the bottom of the screen,

which contains the progress bar during the simulation.

Help > About:
This shows information about the copyright/developers and version of the

program running.
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Road

| New | | Save | |Simulation| | Features

Run
Visible

User Manual, Version 1.2

Zoom

Stop In

Speed

Mute

Detectors | | About

l

Lol

l

Vo

D & bl %

[ 1 1 1 ]

l
T

Lo
A%

T

|Open| [Print|  |Traffic| [Metrics| |Pause| | Run

Invisible

Zoom Slow | | Preferences

Out Down

The buttons indicated provide a shortcut to the menu commands as follows:

New: File > New;

Open: File > Open;

Save: File > Save;

Print: File > Print;

Simulation: Configuration > Simulation;
Traffic: Configuration > Traffic Model,

Road Features: Configuration > Road Features;
Metrics: Configuration > Traffic Flow Metrics;
Run Visible: Run > As Visible;

Pause: Tools > Pause (Resume);

Stop: Tools > Stop;

Run Invisible: Run > As Invisible;

Zoom In: Tools > Zoom In;

Zoom Out: Tools > Zoom Out;

Speed Up: Tools > Speed Up;

Slow Down: Tools > Slow Down;

Mute Detectors: Tools > Mute Detectors;

Preferences: Tools >Preferences;

22
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e About: Help > About.
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4.4 Shortcut Keys

Extensive support for shortcut keys is included in EvolveTraffic. Some

commands are only accessible through the keyboard.

Commands only accessibly through the keyboard:
e Left Arrow: Moves the portion of the road being viewed, one-tenth the length
of the road to the left;
e Right Arrow: Moves the viewport one-tenth of the road length to the right;
e Home: Moves the viewport to the start of the road;

e End: Moves the viewport to the end of the road.

In addition to the standard Windows keyboard selection of menu commands,
EvolveTraffic provides the following keyboard shortcuts to menu commands:

e Ctrl+N: File > New;

e Ctrl+O: File > Open;

e Ctrl+S: File > Save,

o Ctrl+l: File > Save Image;

e Ctrl+P: File > Print;

e Alt+S: Configuration > Simulation;

e Alt+T: Configuration > Traffic Model;

e Alt+R: Configuration > Road Features;

e Alt+M: Configuration > Traffic Flow Metrics;

e F5: Run > Visible;

e Shift+F5: Run > As Invisible;

e F10: Tools > Zoom In;

e F11: Tools > Zoom Out;

e [F6: Tools > Speed Up;
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e F7: Tools > Slow Down;
e F9: Tools > Pause (Resume);
e F12: Tools > Stop;

e Alt+P: Tools >Preferences.
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45 Other Interface Elements

DataTips

All of the relevant information about a vehicle can be obtain through the DataTips.

To use these:

1. A simulation must be running in Visible Mode;

2. The simulation must be paused;

3. Clicking on the vehicle of interest with the left mouse button displays the

DataTip for that vehicle.

The DataTip contains all of the relevant data for that vehicle, as shown:

... I.'\.J

Mo of Axles:

5

Axle 1: 54,9k | 3.5m
Aulez: 121.6kM | 5.4 m
Axle 3 66, 7kN | 1.2 m

1 Axled: 66.7kM | 1.2 m

! Axle S 66,7 kN

m Wehicle Data; I
Direckion: Positive F
Lane: 1 [*
Position: 187.6m 1
Velocity: 54.3 kmfh
Acceleration: 0,13 mfs™2
Desired Mel.:  80.5 km/h !
DM T: 1,51s r
DM A 1.07 myfs™2
IDM B: 2,02 mjs™2
I0M S0: 0,93 m lc
DM 51 19,62 m
DM V0. Zz.4 mjs
IDM Delba; 4.0
IDM Palite: 0.2

| IDM Bias: 2.0
IDM Delkadth: 0.3

1 aww: 3767 kN
Length: 11.2m

26
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Progress Bar

The progress bar gives an indication of the amount of simulation complete and

remaining. At the start of the simulation, EvolveTraffic counts the number of

vehicles in the input traffic file. At each time step the number of vehicles already read

from the file is compared to the total number of vehicles to give an estimate of the

simulation duration, as shown:

Bl Large Truck = Headway Detector
- Microscopic Detector 5% Gradient section

Crane = Composition Detector
Bl Lowloader Space-time Density
Bl Userdefined =  Space-time SM5

LC  Lane Change Detector
1I*.9 1I*.B 11Ii.3
L T A S A
. 31.5 B!I.d ?ld ?iﬂ ?i.!]

[ I
0m 500 m

Sim. Time - Day: 2004 - 18:03:44.75
Real Time - Day: 0 - 0:00:18.70

‘U
»
*

-IIIIIIIII.
sun® "y
s a,

4

*

44% complete I g

*

2
v

N .t
.."llll-llllll“‘

Note that once the last vehicle has entered the road the progress bar will display

100% (since all vehicles have been read), but the simulation is not complete until the

last vehicle has left the road.

27
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Clocks
For simulations run in both the Visible and Invisible Modes, two clocks are

maintained:
e A simulation clock: which represents time as observed by the vehicles;

e A real clock: representing the elapsed actual time since the start of the

simulation.

““--IIIIIIIII..... N
:.r Sim. Time - Day: 2004 - 18:03:44.75 ’.
% Real Time - Day: 0 - 0:00:18.70 “’

4 1111

44% complete |
.

In Visible Mode, when paused, the real clock is also paused. This means that at the
end of the simulation an estimate of the average time warp (ratio of simulation to real

time) is easily got.

In Invisible Mode, only the final simulation and real times are shown upon

completion of the simulation. This enables the time warp to be calculated.

Calculation of the time warp can prove useful to examine the effect of including

various detector output, or even just the detector’s time intervals (Section 5.5).
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5. EvolveTraffic Input

5.1 Introduction

The output from EvolveTraffic is only of use if the input data is representative
of the traffic stream of interest. Use of the program is therefore an iterative process:
the Developer User must run the program to get results that may be compared to
measured traffic statistics and macroscopic properties. Depending on the comparison
the Developer User must then change some of the traffic configuration properties as
appropriate and re-run to check on the revised comparison. This process may take

many iterations.

To minimise effort, all the input data for the program can be saved into

EvolveTraffic files — file of type *.etr.

Once a traffic stream has been calibrated, that traffic may be run over many different
road configurations (lengths, speed limits, and gradients). Again a different *_etr
file may come in useful at this point. Note however, that since the IDM properties
may be probabilistic (Section 5.3), running the same traffic over the same road

configuration can result in (slightly) different traffic output files.

All of the above aspects mean that the a calibrated site may be used as the basis for

many hundreds of different traffic configurations.
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5.2 Simulation Configuration

This dialog configures the simulation parameters. The various sections of the dialog

(as shown) are explained as follows:

ﬁ

Traffic File Details

Input Traffic File |D:\”Hesearch&[ﬁudekE++‘\TlafficFlowGe

Output Traffic File |D:'\"FEesearch\Cnde\CH\TrafficFIowEe J

Metrics Directary |D:\"FEesearch\Cnde\EH\TrafficFIowGe J

Traffic File Format: & CASTOR  ( SAFT [Sinale lane data anly)

MHumber of Lanes

Direction 1 |1 - Direction 2 |1 -

Simulation Details

Simulation Time Step 1300 ms

oK

Simulation Foad Details

Road Length | 2000 m

I¥ Lane-changes allowed

Diive on the m

Iv Output cars ta file

Murnber of Lanes

1 -
Direction 2 - [Negative » direction] |1 -

Road Location of Detectors for Qutput to File

Direction 1 - [Positive » direction]

Direction 1 - [Pozitive » direction) 2000 m
Direction 2 - [Negative » direction) 0 M

Cancel

Traffic File Details

e Input Traffic File: The file from which the traffic to be placed on the road is
read;

e Output Traffic File: The file to which the traffic is written as it passes the
output detector;

e Metrics Directory: The directory to which the metrics detectors output files (if
any) will be written;

e Traffic File Format: the format of the file to be read in and written out. Note
that only CASTOR supports multiple-lane traffic. The SAFT format is for
single lane traffic. BEDIT, an extended version of the CASTOR format, is
supported (named for Dr Bernard Enright, DIT).
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Important! EvolveTraffic does not check the file format prior to reading
the file. Therefore setting the wrong file format here will result in a program

crash.

e Number of Lanes: Specify the number of lanes of traffic in each direction, as

contained in the traffic file.

Important! EvolveTraffic does not check the number of lanes in the
traffic file prior to reading the file. Therefore setting the wrong numbers here
may result in a program crash. In particular:
e Setting more lanes than there are on the traffic file does not affect the
program execution;
e Setting fewer lanes than there are in the traffic file results in a program

crash.

Simulation Details

e Simulation Step: The time step, in milliseconds, that the simulation progresses
against. Vehicle driving properties are only updated once per time step. Too
small a time step is inefficient; too large may result in inaccuracies. For the
IDM, Treiber uses 250 ms typically, stating that smaller time steps do not
exhibit significantly different results [3], [4].

Simulation Road Details
e Road Length: The length of the road in metres that the vehicles are to be
driven along. All lanes are this length.
e Drive on the: Choose the drive-side for the vehicles, European or British-Irish.
This setting only affects the graphical display of the road and vehicles.

31 © UCD/LCPC 2008



EvolveTraffic (v1.2.2) User Manual, Version 1.2

e Lane Changes Allowed: Choose whether to allow lane changes or not.

e Output Cars To File: Specifies whether or not cars are to be output to the
output traffic file. This is useful for creating truck-only traffic files which are
of chief interest in bridge loading calculations.

e Number of Lanes: Specify the number of lanes in each direction on the
simulation road, up to a maximum of 4. If there is only one direction choose 0
lanes for the Direction 2 (choosing zero lanes for Direction 1 means the
program will swap Direction 1 and Direction 2 — single direction roads always
run in the positive x direction). Note that the user cannot set fewer lanes in the
simulation road than there are in the input traffic file since the vehicles cannot
arrive to non-existent lanes.

e Road Location of Detectors for Output To File: Specify the position of the
Output Detectors which, upon a vehicle’s arrival, write the vehicle to file along

with its new time-of-arrival.
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5.3 Traffic Model Configuration

This dialog configures the IDM parameters that govern the driving behaviour for

each of the 5 classes of vehicle that the program considers.

IDM Parameters for Wehicle Class | Class 0 - Cars j << Copy fram << | ﬂ
Diskribution | Location | Scale ‘ Shape |
Safe time headway, T (s) Mormal j 1.20 0,05 0,00
Maximurn acceleration, a {myfs™2) Mormal ﬂ 1.00 0.05 0.00
Comfortable decceleration, b {mjs~2) Marmal ﬂ 2.00 0.10 0.00
Minimurm jam distance, s0 (m) Mormal ﬂ 1.00 0.05 0,00
Elastic jam distance, 51 {m) Mormal ﬂ 10.00 0.70 0.00
Desired velocity, 0 (km/h) Mormal j 110,00 7.00 0,00
Acceleration exponent, delka Conskant ﬂ 4,00 z.00 0.00
Lane change politeness Factor, p Constant ﬂ 0.20 2.00 0.00
Qutside lane bias Factor, deltadbias Conskant ﬂ 1.00 Z.00 0.00
Lane change threshold, deltasth (mys~Z) Conskant j 0,30 Z.00 0,00
Q. | Cancel

For an explanation of the parameters, refer to Treiber’s work [1], [3].

Classes of Vehicle

The program considers 5 classes of vehicle:

1. Class 0 — Cars: any vehicle under 3.5 tonnes;

2. Class 1 — Small Trucks: any vehicle with less than 4 axles (i.e. 2- and 3-axle

vehicles) over 3.5 tonnes;

3. Class 2 — Large Trucks: any vehicle that is not a car, small truck, crane or

low-loader;

4. Class 3 — Crane: any vehicle that is not a car, and has a maximum axle

spacing of 4.5 m and an average axle spacing less than 2.5 m;
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5. Class 4 — Low-loader: any vehicle that is not a car and has a maximum axle

spacing not less than 7.5 m.

EvolveTraffic considers these particular classes of vehicles due to their

Importance in highway bridge traffic loading.

Parameter Values

For a particular class of vehicle, there are 10 parameters to be set for the IDM and
MOBIL (lane-changing) models [1], [3]. In all of Treiber’s work to-date these
parameters have had the same value of each vehicle class he considers.
EvolveTraffic extends this by allowing vehicles within a class to have varying
parameters, that is, the program allows probabilistic parameters. However, the
program retains the ability to specify deterministic (or constant) parameter values.

Each parameter can be distributed according to a number of distributions. Since
distributions require different numbers of parameters, the most general parameter set
of location, scale and shape is available. However, setting a parameter (consider
shape, for example) for a distribution that does not require it (consider the Normal
distribution, for example), has no effect. It is up to the user to decide upon the
distribution that best suits the parameter being modelled. The supported distributions,
with parameters and some comments are:

1. Exponential: Location and Scale parameters — may be useful for some
parameters such as Safe Time Headway. Not suitable for most parameters, for
example, Desired Velocity;

2. Log-Normal: Location and Scale parameters;

3. Gamma: Location and Scale parameters;

4. Gumbel: Location and Scale parameters;
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5. Poisson: Location and Scale parameters — provides a continuous
approximation to the discrete distribution only valid when the location
parameter is greater than 10;

6. GEV: Location, Scale and Shape parameters — although strictly an extreme
value distribution, its flexibility (due to its three parameters) allows many
phenomena to be modelled accurately;

7. Normal: Location and Scale — the standard Gaussian distribution of parameters
mean and standard deviation;

8. Constant: Location — this is the deterministic option as no random numbers
are generated and the parameter takes the value Location for all vehicles in the

class.

Important! EvolveTraffic does not check the validity of the distribution values
entered. It is up to the user to verify that the values and distribution chosen are
realistic and appropriate both to the distribution and the parameter. Choosing
inappropriate values or distributions will have unexpected consequences which may

include the program crashing.

For calibration purposes it is recommended to use Constant parameters initially and
then use appropriate distributions with increasing values of Scale. This allows the
impact of the probabilistic parameter values to be assessed. In any case, since most
parameters cannot be directly measured, the Scale or Shape parameters must be based
upon judgement and the effect upon the macroscopic traffic statistics.

Defining a Parameter Set

Choose the Vehicle Class from the drop-down box labelled IDM Parameters for

Vehicle Class. There are two methods of entering data:

35 © UCD/LCPC 2008



EvolveTraffic (v1.2.2) User Manual, Version 1.2

1. Using the mouse double click the left button on the cell to edit and type in the
value.
2. Use the Tab and the arrow buttons to move between cells. When the

appropriate cell is selected, typing a value places that value in the cell.

Copying Parameter Sets Between Vehicle Classes

Since it is likely that most parameter values will be the same between classes, the
dialog allows the user to copy parameters sets between vehicle classes. For example,
to copy the parameter set from vehicle Class 2 — Large Truck to Class 3 — Crane:

1. Be currently defining parameters for vehicle Class 3 — Crane vehicle by
choosing the Vehicle Class from the drop-down box labelled IDM Parameters
for Vehicle Class;

2. In the second (right) drop-down box, select Class 2 — Large Truck;

3. Press the “<< Copy From <<” button, where the arrows indicate the direction

in which the copying is taking place.

This is as shown below:

[ M- Tratfic model Configuration E
IDM Parameters for Vehicle Class |I:Iass 3 - Crane j << Copy [fc'l'ﬂ €< Clags 2 - Large Truck
Diskribution ‘ Location ‘ Srale Shape
Safe time headway, T (s) Maormal j 1.80 0.05 0.00
Maximum acceleration, a (mys™~2) Mormal j 1.00 0.05 0,00
Comfortable decceleration, b {mfs~2}) Mormal j z.00 0.10 0,00
Minimum jam distance, s0 {m) Mormal j 1.00 0.05 0.00
Elastic jam distance, s1 {m) Marmal j 20.00 0.70 0.00
Desired velacity, w0 (kmfh) Marmal j 78.00 z.00 0.00
Acceleration exponent, delta Canskant ﬂ 4,00 z.00 0.00
Lane change politeness Factor, p Canskant ﬂ 0.20 z.00 0,00
Outside lane bias Factor, deltasbias Conskant j z.00 z.00 0,00
Lane change threshald, deltaath {mis~2) Canskant ﬂ 0.30 z.00 0.00
Q. | Cancel
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5.4 Road Features Configuration

This dialog allows the user to define the features that a road may have — the so-called

Road Features. Currently, speed limit and gradient sections of road are available.

-
Road Features Configuraticn ‘ u

Type Direction Start (rm) End (m) Value
Featurel Speed Limit 7| Positive x el ] 1,000 80.00
Feature 2 Gradient ™| Positivex | 0 1,000 5.00
Feature 3 Speed Limit LI Megative x LI 0 1,000

0k, I Cancel Add Feature Delete Feature Nu:u.:l vI

Adding and Deleting Road Features

To add a Road Feature, press the Add Feature button and then edit the details of the
newly added feature. To delete a Road Feature, select the appropriate number from
the drop down list and press the Delete Feature No.: button.
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The Speed Limit Road Feature

To include a speed limit section of road, do the following:

1. Add a Road Feature as above;

2. Choose Speed Limit from the Type drop-down menu.

3. Choose the direction that the speed limit is to be applied to from the Direction
drop-down box.

4. Input the locations of the start and end of the speed limit section, as measured
from the start of the road, in the positive x direction.

5. Type the Value of the speed limit; that is, the actual speed limit in km/h.
Though up to two decimal places is allowed, this is only enabled for defining
gradients — speed limits should be integer valued. Non-integer speed limits will
be rounded by the program.

Notes:

e EvolveTraffic will exchange the start and end values if it needs to;

['1 eatures Configuration '“W
gritdldaclitald Delete Last Feaure|

Tvpe | Direction | Start (m) End {m) | value |
Feature 1 Speed Limit jpusitivex j 500 1,000 10,00
Feature 2 Speed Limit jpnsitwex j 1,000 2,000 30.00
Feature 3 Gradient ﬂ Posikive x ﬂ 750 1,200 15.00

Feature 4 speed Lt _~lrosivex | [ 400 120,00

m Cancel
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e There cannot be two speed limits for the same section of road, and so
EvolveTraffic checks for, and prevents, the user defining overlapping
speed limit sections, as shown below where the Feature 4 speed limit overlaps

with the Feature 1 and Feature 2 speed limits, as shown above;

e To prevent unrealistic speed limits, the program checks that the speed limits
defined are between 10 and 150 km/h;

Effect of a Speed Limit on a Vehicle
When a vehicle enters a speed limit region the program carries out the following
steps:
1. Checks to see if the speed limit is less than the vehicle’s desired velocity, if it
IS it proceeds to the next step;
2. Stores the desired velocity of the vehicle before it entered the speed limit
region;
3. Sets the vehicle a new desired velocity by keeping the ratio of desired velocity
to speed limit the same as the initial desired velocity to average desired

velocity (i.e. the Location value of the IDM parameter VO distribution).

This last step means that vehicles going faster than the average for their class remain

faster when in the speed limit region and similarly for slower vehicles.
When a vehicle leaves a speed limit region of road, its initial desired velocity is

restored. Note that a vehicle can enter multiple speed limit regions and still have its

initial desired velocity restored.
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The Gradient Road Feature
To specify a section of road with gradient, follow the steps as per the Speed Limit
Road Feature. The Value of a Gradient Road Feature is the slope of the road,

measured as a percentage:

EvolveTraffic checks that gradient sections of road do not overlap and that the

maximum slope of 15% is not exceeded.

Effect of a Gradient on a Vehicle

The EvolveTraffic configuration file has several parameters that specify how a
gradient affects a vehicle. In Treiber’s work, he models the effect of a gradient by
reducing the desired velocity [1], [5] only. EvolveTraffic allows the Developer

User to change more IDM parameters than this, though care must be taken.

Please refer to the comments in the configuration file for further information on how

a gradient can affect vehicles.
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5.5 Traffic Flow Metrics Configuration

This dialog allows the user to define locations on the road where information

regarding the traffic flow is abstracted:

[ Macroscopic Traffic Flow Metrics Detectors “ u1

Type | Direction |Vehicle Types Time Interval (s) | Parameter A | Pararmeter B | Parameter C |
Detector 1 Flow &Density vl Positivex v |[NNCATeaL] 60 1,000 0 0
Detector 2 Headway LI Positive x LI All Vehicles ;I 60 1,000 0 0
Detector 3 Composition j Positive x LI All Vehicles j 60 1,000 0 0
Detector 4 Lane Changes LI Positive x LI All Vehicles ;I 60 1,000 0 0
Detector 5 Cutput Vehicles j Positive x LI All Vehicles j 60 1,000 0 0
Detector & Macro Segment LI Positive x LI All Vehicles LI 60 1,000 i} 0
Detector 7 Micro Segment LI Positive x LI All Vehicles LI 60 1,000 0 0
Detector & 5-T Density ~lrostivex =l Anvenices < 60 1,000 0 0
Detector 9 5-T SMS LI Positive x LI All Vehicles ;I a0 1,000 i} 0

ITI Cancel | Add Detector | Delete Detector Mo.: | Iﬁ

—
To add a detector, select the Add Detector button. To delete a detector, select the
detector number in the list and then click Delete Detector No. button. For all types of
detector the following parameters are the same:

e Type — the type of detector;

e Direction — the road direction the detector covers;

e Vehicle Types — the types of vehicles that the detector examines;

Important! Detector location definitions (Parameters A and B) must be made in
global road coordinates, not local direction coordinates.

The types of detectors available are summed up in the following table:
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Detector Type

Description

Flow & Density

Flow and density at a point detector. Density is estimated using
the harmonic estimate of space mean speed.

Headway

The time distance between successive vehicles.

Composition

The composition of the traffic detected by vehicle type.

Lane Changes

An over-arching detector of lane changes.

Output Vehicles

The output of vehicles at the detector for further analysis.

Macro Segment

A segment of road recording macroscopic statistics.

Micro Segment

A segment of road recording microscopic statistics.

S-T Density

An array of detectors to output space-time-density information.

S-T SMS

An array of detectors to output space-time-space mean speed
information.

The remaining parameters for the detectors are as follows:

Detector Type Parameter A Parameter B Parameter C
Flow & Density Location - -
Headway Location - -
Composition Location - -

Lane Changes Interval - -
Output Vehicles Location - -
Macro Segment Start End -
Micro Segment Start End -

S-T Density Start Interval End

S-T SMS Start Interval End
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Flow & Density
This detector extracts the flow and density of the traffic as follows:

e The flow is determined by counting the number of vehicles (of the selected
type) passing during the time interval. This figure is then changed to the
standard vehicles per hour measure.

e The density is determined from the flow per hour (previously found) divided
by the average velocity of the vehicles during the time interval. That is,

EvolveTraffic uses the relation:

Flow = Average Velocity x Density

The time interval directly affects the calculation of the above properties, and so is of

Importance in the results. Thus, the last two parameters are:
e Time Interval — the interval (in simulation time) between the detector outputs.

e Parameter A — this value specifies the location of the detector.

Refer to Section 7.3 for information on the data output by this detector.
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Headway

This detector assembles the headway data for the chosen vehicle type(s).

EvolveTraffic considers headway to be the time between two successive

vehicles, in the same lane, arriving at the detector.

Since EvolveTraffic is run in discrete simulation steps, the time of arrival at the
detector is based on an interpolation which is based on constant velocity over the

simulation time-step.

The program records headways calculated in this manner for each lane of the
specified direction, and for the specified vehicle types. The last two parameters are:

e Time Interval — the interval (in simulation time) between the detector outputs

of the recorded data. This value can be reasonably large to avoid the slow

process of accessing the hard drive.

e Parameter A — this value specifies the location of the detector.

Refer to Section 7.4 for information on the data output by this detector.
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Composition

This detector assembles the composition of the traffic stream at the detector location.
Since this statistic only makes sense if a range of vehicle types is accounted for, it
only performs output if the user selects All Vehicles or All Tucks in the Vehicle Type

drop-down box.

The program outputs the number of each type of vehicle to pass the detector during
the previous time interval. Thus, the last two parameters are:
e Time Interval — the interval (in simulation time) between the detector outputs.

e Parameter A — this value specifies the location of the detector.

Refer to Section 7.5 for information on the data output by this detector.
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Lane Changes
This detector assembles Lane Change statistics. A Lane Change Detector takes
account of lane changes that occur anywhere in the specified road direction and so it
Is only necessary to specify one Lane Change Detector per direction. Specifying more
Lane Change Detectors will only slow the program’s execution. The last two
parameters are:
e Time Interval — the interval (in simulation time) between the detector outputs.
¢ Interval — for a Lane Change Detector the “Interval’ is the spatial discretization
required for outputting the lane change rate, as defined by Trieber [3]. This

value should not be more than 1000 m.

Refer to Section 7.6 for information on the data output by this detector.
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Output Vehicles

This detector outputs a vehicle file reporting the arrival time and vehicle information
at the detector. This enables further detailed assessment of traffic statistics at the
point, using other software. The last two parameters are:

e Time Interval — the interval (in simulation time) between the detector outputs.

e Parameter A — this value specifies the location of the detector.

Refer to Section 7.7 for information on the data output by this detector.
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Macro Segment

This detector assembles macroscopic statistics for a road segment, namely the space
mean speed and density. All vehicles (of the selected vehicle type) on the road
segment at the time of output contribute to the output statistics. This enables

comparison between point detector statistics and this ‘snapshot’ type.

The last two parameters are:
e Time Interval —the interval (in simulation time) between the detector outputs.
e Parameter A — this value specifies the start of the detector.

e Parameter B — this value specifies the end of the detector.

Refer to Section 7.8 for information on the data output by this detector.
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Micro Segment

This detector assembles microscopic statistics for a road segment, namely relevant
vehicle information, gap, position and acceleration. All vehicles (of the selected
vehicle type) on the road segment at the time of output contribute to the output

statistics.

The last two parameters are:
e Time Interval —the interval (in simulation time) between the detector outputs.
e Parameter A — this value specifies the start of the detector.

e Parameter B — this value specifies the end of the detector.

Refer to Section 7.9 for information on the data output by this detector.
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S-T Density

This detector assembles information to prepare a space-time plot of density along the
road. All vehicles (of the selected vehicle type) on the road segment at the time of
output contribute to the output statistics. This statistic is useful to observe the
progression of inhomogeneities in the traffic, and the effect of various obstructions to

flow.

The last two parameters are:
e Time Interval — the interval (in simulation time) between the detector outputs.
e Parameter A — this value specifies the start of the detector array.
e Parameter B — this value specifies the distance interval for locating the
intermediate detectors.

e Parameter C — this value specifies the end location of the detector array.

Refer to Section 7.10 for information on the data output by this detector.
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S-T SMS

This detector assembles information to prepare a space-time plot of space mean speed
along the road. All vehicles (of the selected vehicle type) on the road segment at the
time of output contribute to the output statistics. This statistic is useful to observe the
progression of inhomogeneities in the traffic, and the effect of various obstructions to

flow.

The last two parameters are:
e Time Interval — the interval (in simulation time) between the detector outputs.
e Parameter A — this value specifies the start of the detector array.
e Parameter B — this value specifies the distance interval for locating the
intermediate detectors.

o Parameter C - this value specifies the end location of the detector array.

Refer to Section 7.11 for information on the data output by this detector.
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5.6 User Defined Vehicle Type

This dialog allows the user to define the parameters that govern the class a vehicle is
considered to be in. This class takes precedence over all other vehicle types, so care
must be taken that all vehicles are not assigned to this class, unless that is what is
intended by the user.

User Defined Vehicle Parameters I&
Specification Low Inclusive Lirnit High Inclusive Limit
Mo, Axles 0 1
GVW () 0.00 200,00
Length (m) 0.00 50,00
Max Axle Spacing (m) 0.00 50.00
Min Axle Spacing (m) 0.00 50.00
Ave Axle Spacing (m) 0.00 50.00
Cancel
—

The parameters specified above mean that no vehicle is assigned to this class, since
no vehicle will have between 0 and 1 axles (including the inclusive limits O and 1
themselves). Changing the high limit to say 10 axles, will result in all vehicles with a
number of axles less than or equal to 10 axles being included in the User-Defined

Vehicle class — for most traffic streams this will be the vast majority of vehicles.

By defining a vehicle type, the user can specify driver parameters for those vehicles,
as well as restrict detector output to this vehicle type. This enables the user to have

control over the exact subset of the traffic stream that is of interest.
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6. Running EvolveTraffic

6.1 Introduction
The usual procedure followed when using the program is:
1. Define the input data either by using the dialogs (Section 5) or by opening an
* _etr file (Section 5.1);
2. Run the program in Visible Mode (Section 6.2) to view the behaviour of the
traffic (Section 4) and to obtain intermediate information (Section 4.5);
3. Examine the various detector output files using a *.csv file viewer, such as
MS Excel.

The user preferences and configuration preferences required for the program are

explained next.
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6.2 Simulation Modes

Introduction

Two modes of running the simulations are provided to meet the aims of the program.

Visible Mode

In this mode, the user can interact with the program at any stage of the simulation and
change visualisation parameters via the User Preferences dialog box (Section 6.3).
This mode displays the vehicles as they progress along the road. The animation can
be paused or stopped at any time. Whilst paused, information on vehicles can be got
though the DataTips (Section 4.5). Also, at any point during the simulation, a
screenshot of the simulation may be taken using the File > Save Image command (or
the Ctrl+l keyboard shortcut). These features make the Visible Mode an interactive

environment for the calibration of a traffic model.

The features described for Visible Mode above come at the expense of execution
time. Both rendering the simulation to the screen at 20 frames per second, and
interrupting the simulation every time the user interacts with the program, mean that
results cannot be obtained as fast as possible. Further, this mode requires that the
program ‘sleep’ for a period during each simulation step in order that the animation
of vehicles is done at a slow enough speed for human eyes to perceive. Invisible

Mode rectifies these issues as it is optimised for speed of execution.
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Invisible Mode
When a simulation is run in invisible mode the program does the following:

1. Runs the simulation as fast as possible;

2. Updates the timer in the main window.
The timer updating is therefore the only indication the user has that the program is
running. This mode can run very fast with simulation time to real time ratios of over
5000 achieved (but this depends on road feature complexity, traffic, lane changes,

detector output etc.).

When running in Invisible Mode, the program operates with two processing threads,
to maintain GUI responsiveness. However, the two threads still form part of the one
process and so minimal use of the user interface is preferable for maximum speeds.
Optimally, consider covering the EvolveTraffic window so that the processing

Is not slowed down by window redraws.

Users with single-core processers may not be able to use other programs and the
computer may appear frozen until the simulation is complete. For such users, to
optimise simulation times, it is advised that no other programs be running at the same

time.

55 © UCD/LCPC 2008



EvolveTraffic (v1.2.2)

6.3 Program Preferences

Ordinary User Preferences

User Manual, Version 1.2

User preferences can be specified though the User Preferences dialog, shown here:

The parameters are:

Setting Yalue

Cverall scale (meters/pixel) 0.z20

Widths Scale 10.00
Time warp Factor 1.00

Lane width (m) 4,00

Yehicle width () 3.00

Yehicle Length Scale 2.00

Shiow Velocities 1.00

Show Legend 1.00

Tick Lenagth () 1.00

Tick Inkerwval () 500,00
Barder Top (m) 20,00
Border Bokbam (m) 40,00
Barder Left () 20,00
Baorder Right {m) 100,00

ITI Cancel

e Overall Scale: the current scale of the drawing;

e Widths Scale: the exaggeration applied to the road and vehicle widths so that

it is easier to visualize the vehicles;

e Time Warp Factor: the ratio between simulation time and real time;

e Lane Width: the width of a lane as drawn prior to application of the Widths

Scale factor;

e Vehicle Width: the width of a vehicle as drawn prior to application of the

widths scale factor;
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e Vehicle Length Scale: a factor that allows the length of a vehicle to be
exaggerated in order that a more reasonable aspect ration is kept once the
Widths Scale factor has been applied. Note that when this is not unity it can
appear that vehicles overlap on the road when very close (bumper-to-bumper
traffic), set this to unity to observe that this is not the case. Note also that the
vehicle length is exaggerated from the front of the vehicle, that is, the extra
length is applied to the back of the vehicle always.

e Show Velocities: set this value to zero to turn off (any other value turns it on)

the display of the velocities of each vehicle (shown as a text output overlaid):

e Show Legend: set this value to zero to turn off (any other value turns it on) the

display of the legend at the top of the screen:

Bl Car Output Detector Speed limit section
Bl Small Truck Flow-Density Detector
Bl Large Truck === Headway Detector

Crane === Composition Detector b6 Gradient section
B Low-loader LC Lane Change Detector

e Tick Length: the length of the ruler ticks;

e Tick Interval: the interval between ruler ticks and distance displays;
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e Border Top: the border between the top of the screen and the legend and
clocks;

e Border Bottom: currently obsolete;

e Border Left: the border between the start of the road and the edge of the
window;

e Border Right: the border between the end of the road and the edge of the

window.
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Developer User Preferences

These are as specified in the EvolveTraffic. ini configuration file found in the
program folder. Refer to Appendix 9.1 for the default version of this file, and for the

extensive explanatory comments.

Note that the user can add their own comments (similar to C++ style single line

comments) to this file by preceding the line with two forward slashes: //.

Some of the configuration parameters may be brought into the main interface in

future versions for ease of use.
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6.4 Examples

Included with the installation are three example applications of EvolveTraffic in
the Examples folder of the program installation folder. Open the relevant * . etr file
and run in Visible Mode to see the examples, or in Invisible Mode to get straight to

the detector output.

Example 1 -Ex 1l.etr

This example represents a congested truck-only traffic file, run on a road of 5 km

length, with several speed limit and gradient regions:

Sim. Time - Day: 0 - 1:00:00.00

Car Output Dite.ctar Vianf|  Speed limit section
Fieal Time - Day: 0 - 0:00:00.00 =

small Truck Flow Dengity Detector <
Headway Detector

Gradient section

nnnn
3
|

Crane —  Compuasition Detector
Lowloader LC  Lane Change Detector

2000 m 2500 m 3000 m 1500 m

Lane change detectors are specified for both directions.

In this file, congestion can be seen to start occurring in each direction at the first
Road Feature the vehicles arrive at. High levels of lane changes occur at this point, as

may be observed in the Lane Change Detector Output.
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Example 2 -Ex 2.etr

This example illustrates a free-flowing truck-only traffic file, run on the same road as

Example 1. Various detectors are specified along the length of the positive direction:

1000 m 1500 m 2000 m 2500 m 3000 m 3500 m 4000 m

Example 3-Ex 3.etr

This file illustrates a SAFT input file from the RN4 in France. A speed limit section
of 50 km/h is specified for 500 m along the 3 km road:

B R R
R

Om '500 m 1000 m

o

S0
Sasass

o
o
o
o
o
o
o
o
o
o
o
‘0
&
‘o

LC

00000000000004

o
&
o
&
o
&
o
&
o
&
o
‘0
&
o

1500 m
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7. EvolveTraffic Output

7.1 Introduction

EvolveTraffic has the ability to produce large amounts of output, especially for
long or heavily congested traffic files. The program accesses the hard drive at every
time interval specified for each detector (Section 5.5) and this can significantly slow
the program’s execution. Therefore it is recommended that statistical detector output
Is only used when required for calibrating the IDM traffic parameters. For execution
of the program for the sole purpose of obtaining another randomized traffic file,

based on calibrated IDM parameters, it is better to have no detector output.

For calibration purposes, the statistical detectors’ output is comprehensive and should
be sufficient to obtain good matches between measured and simulated traffic. This
process is not trivial — only macroscopic statistics can be used as the basis for

comparison of measured against simulated traffic.

Besides the output traffic file, all detector output files are in Comma-Separated
Values (*.csv) file format which can be read by any spreadsheet viewer, such as
MS Excel. They are output to the directory as specified by the user in the Simulation

Configuration dialog (Section 5.2).
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7.2 Traffic File

For every simulation run, each vehicle is output to file at the time it hits the location
of the Output Detector (Section 5.2) for its direction. The physical properties of the
vehicle are maintained through the simulation, and these are written out to file and
will be the same as those read in. The arrival time at the Output Detector is output to
this file as the vehicle’s new time stamp. It is this time stamp that is the reason behind
EvolveTraffic, since it represents the driving behaviour as the vehicle moves

along the road.

The output traffic file is in the same format as the input traffic file (Section 5.2). For
reference, the CASTOR and SAFT file formats are given.

The output traffic file is saved with the name, extension and location as specified by

the user in the Simulation Configuration dialog (Section 5.2).
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7.3 Flow & Density

File

The output for a Flow Density Detector is made to the following file:

FD_vvv_ddd_Xxxxx.csv

Where:

e FD — means Flow Density detector file;

e VVV -

0]

O O O O O

0

the vehicle type for which the output is made, it can be:
All - for All Vehicles output;

Trucks — For all trucks output;

Car - for Car only output;

ST — for Small Truck only output;

LT — for Large Truck only output;

Crane — for Crane only output;

LL — for Low-loader only output;

e ddd - the direction identifier:

0)

0]

Pos — for the positive x direction;

Neg — for the negative x direction;

e XXXXX —a number representing the location of the detector in metres.
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Output

The format of the Flow Density output is:

e The first column, contains an index representing the time interval for which the

output was made;

Next, for each lane in the direction that the detector considers, for the particular time
interval considered, we have four columns:
o Density (veh/km) — the measured traffic density of the vehicles considered,
e Flow (veh/hr) — the flow of the vehicles considered,
e Space Mean Speed (km/h) — the harmonic average velocity of the vehicles
considered;
e Time Mean Speed (km/h) — the average velocity noted over the time interval

considered.

Finally, for the direction as a whole, we have the four columns of Density, Flow and

speeds as before.

An example output for a two-lane direction is:

A B C D E F G H I i} K L M N )

1 Lane 1 Lane 2 Totals

2 |Time(s) Density (vFlow (veh Space Mei Time Mea Density (v Flow (veh Space Me;i Time Mea Density (v Flow (veh Space Me;i Time Mean Speed (km/h)
3 60 4.07728 360 88.2933 8B.5604 1.92737 180 93.3914 93.4058 6.00467 540 80.8426  90.8831

4 120 6.60737 540 81.7269 817964 3.23237 300 92.8113 92.8276 9.83974 840 87.2691 87.312

3 180 6.98591 600 85.8872 86.3527 ] ] ] 0 6.98591 600 429436 43.1763

6 240 7.49815 660 88.0218 88.3554 1] 1] 1] 0 7.49815 660 44.0109 441777

7 300 5.93669 480 80.8531 81.2962 1] 1] 1] 0 5.93669 480 40.4266 40.6481

8 360 11.2619 900 79.9156 80.3448 5.45032 480 88.0682 88.358 16.7122 1380 83.9919 B84.3514
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7.4 Headway

File

The output for a Headway Detector is made to the following file:

Head vvv_ddd xxxx.csv

In which vvv, ddd, and xxxx have the same meanings as for the Flow Density

Detector file (Section 7.3).

Output

A | B | Ateach time interval, EvolveTrafFfic outputs the vectors
1 |Headways (s) . . ]
2 Lane1 |Lane 2 of headways (in seconds), for the vehicle types considered, for
3| 821.373 o )
4 | 32243 se2235 each lane for the direction which the detector covers. An
L5 | 434141 .
& 17 4451 804202 example IS shown to the left.
7 | 9.89299
8 | 13.8559
g

10 1315'3;2 Note from the example that the first vehicles have large
e headways (since there is no vehicle in front). Also notice that

! E f;gggg 1245 | ane 1 is more heavily trafficked than Lane 2.

L1581 15.4452
|16 17,4007
V17 279952 404083
|18 18.0831
|19 18.8952

20 118103 ¥1.362
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7.5 Composition

File

The output for a Composition Detector is made to the following file:

Comp_vvv_ddd_XxxX.csv

In which vvv, ddd, and xxxx have the same meanings as for the Flow Density
Detector file (Section 7.3).

Output

The output for each time interval is simply the count of the number of vehicles of the
vehicle type that passed the detector during the previous time interval. Each time
interval writes to a row and each vehicle type has a column. All best seen in the

example output (taken from a traffic file without cars):

A B C D E

1 Mo, Cars Mo, Small Trucks Mo, Large Trucks Mo, Cranes Mo, Low-Loaders
| 2 a 0 g g 0
| 3 o 0 o o 0
| 4 o ] 2] o 0
| 5 o 3 45 1 0
B o B 12 o 0
= o g i o 0
= 0 5 11 0 0
| 9 o P 4 1 0
| 10 o 1 B 1 0
| 11 o 1 4 1 o
| 12 o 0 5 o 0
s o 1 4 o 0
14 o 2 3 1 0
k= 0 0 5 0 0
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7.6 Lane Changes

File

The output for a Lane Change Detector is made up of the following files:

> W o

LC_All vvv _ddd.csv;

LC_Comp_vvv_ddd.csy;
LC Rate vvv_ddd.csy;
LC ST vvv _ddd.csv;

In which vvv, and ddd have the same meanings as for the Flow Density Detector

file (Section 7.3).

The LC_All File

This file outputs the raw information relating to lane change events. The format of the

file is best seen by example:

i

7

z

E
LAME CHAMGE - WVERBOSE OUTPUT OF EVENTS

F

2 |Time Fosition [From Lane To Lane Right/Left | Type

| 3

| 4 8252 4031 4 3 Lett SrmallTr
L5 9502 4022 4 3 Lett SrmallTr
| B 11502 4032 4 3 Lett =mallTr
[l 13462 4058 4 3 Lett SmallTr
| 8 14262 4021 4 3 Lett EmallTr
] 17002 4036 4 3 Left EmallTr
10 177562 3993 4 3 Ledt SrallTr
11 19002 4023 4 3 Lett SrmallTr
|12 200.02 1987 4 3 Ledt LargeTr
| 13 207 52 1992 4 3 Lett LargeTr

The columns are explained as:
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e Time: the time at which the lane change vene took place;

e Position: the location (as measured from the start of the road) of the lane
change;

e From Lane: the lane number that the vehicle moved from;

e To Lane: the lane number that the vehicle moved to;

e Right/Left: whether the vehicle moved left or right;

e Type: the vehicle type that changed lane.

Note that lanes are numbered from the outside lane of the positive x direction to the

outside lane of the negative x direction. So for a European road:

Lane 4

m
Lane 3 <

Direction of travel

Lane 2

LC ____________ > ____________
Lane 1

l 0m l OO0 m

And for a left-hand drive roads:

Lane 1

m
Lane 2 >

Direction of travel

Lane 3

LC ________ 4 ________________
Lane 4

l 0m l 500 m
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The LC_Comp File
This file gives information pertaining to the composition of lane change events by
vehicle type. Since this output only makes sense if the vehicle type for this detector is

All Vehicles, no output is performed for other vehicle types.

An example of this file’s output for a traffic stream with no cars is:

| = _ = = = _ = _ =
| 1 LAME CHANGE - COMPOSITION OF EVENTS
| 2 |Time Interval Car Changes SmallTr Changes |LargeTr Changes |Crane Changes Lowload Changes

18] all] a a 0 1] a
4 120 a 3 0 o a
5 180 a 4 1l 1] a

| B 240 a 10 B 1| a

I 300 a o 2 o a

| @ 360 a g 4 1 a

i 420 a 4 3 o a

| 10 430 a 7 1l 1 a

| 11 540 a 10 1 1] a

|12 BOO a a] 0 o a

| 13 B0 a 7 4 1 a

The number of lane changes that occurred in the previous time interval of each

vehicle type is as indicated.
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The LC_Rate File

This file contains the lane change rate for each time interval for each ‘Step’ (see
Section 5.5) along the road length. This metric is as defined in the paper on the lane
change model, MOBIL [3]. The lane change rate is:

n
Pt =3

In which:

e r(pxt) is the lane change rate, and is a function of both time, distance and

traffic density;

e n_ isthe number of lane changes that occurred in the time interval, At;

e At and Ax are the temporal and spatial discretizations.
The lane change rate is measure in units of number of lane changes per hour per
kilometre (1/hr/km). Taking At =1min. and Ax=200 m, a single lane change is

equivalent to a lane change rate of:

1

=300 /hr/k
(1/60)(200/1000) rKm

Therefore the lane change rate values in the file will tend to be round numbers due ot
the above calculations. Further, this metric is calculated for each time interval at each

step along the road, leading to a large matrix of lane change rates. An example is:
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7

B

5

D

E

;1 LAME CHANGE - RATES BY LOCATION AND TIME

| 2 |Time (s)
%3

4 60

5 120
| B 180
| 7 240

] 300
LE 360
| 10 420
| 11 4380
| 12 540
|13 BO0
| 14 statl]
| 15 720
| 16 780
| 17 840
| 18 800
| 19 860
| 20 1020
1 21 1080
| 22 1140
| 23 1200
| 24 1260
| 25 1320

Location ()

[ R e e s e o e e e s e e o e e e

]
=
]

[ s T e s e s e e e e s Y e e e

e
=
=

o o R o e e s e s e e e o e s e Y o o Y e

[ny]
=
o

o s e e e s e s e e e e e e

800

o o o o e s e e s e e e e s o Y o e Y e

0]
=

1000

900
1200
200
1500
800
B00
2100
1200
1200
1500
600
1500
1500
E00
1800
1800
900
200
200
300
a

1200
300
B00
300
BO0

o e s T s e e s e e

oLy
[ R |
[ |

[ R

1400

o o R o e e s e s e e e o e s e Y o o Y e

£

4600 4800

0]
=
=
o

o s e e e s e s e e e e e e
o o o o e s e s e e e s e s O e Y o o Y e
o R e e s e s e e e e o s e e e e

Note that in this example the columns referring to Steps 1600 m to 4400 m have been

hidden.

From this example it is apparent that there is significant lane changing at 1000 m.

This is caused by a speed limit section that starts at this point in the road.

By keeping the Lane Change Detector time interval the same as that of the Flow

Density Detector, the lane change rates and density at a particular point on the road

can be plotted together. As explained in the MOBIL paper [3], this curve should

display low rates of lane changing at low flows, high rates at medium flows and low

rates at fully congested flows.
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The LC_ST File
This file outputs the time and position of each lane change event for both Left to
Right changes, and for Right to Left changes, for the direction that the detector is

applied to. An example is:

i A B C D

| 1 |LANE CHANGE - SPACE TIME OF EVENTS

| 2 Left To Right Right To Left

' 3 Time{s) Location (m) Time () Location (m)
| 4 56.02 1009
| 5 BE.52 1015
| B BE.52 1023

|7 hE.52 959
| & 252 961
9 90.52 957
‘0| 119.02 1689

| 11 119.52 1679
|12 127 .02 91g
= 136.52 963
14| 14452 1996

15 147 52 946
16 154 52 1012
17| 16202 2124

The plot that results from a large amount of such data can be very informative:

6000 -
5000 - H An [
] n ]
—~ 4000 - H gm
£ ]
c
S 3000 - . o u
g m =
2000 1 B ELeft To Right
g ® Right To Left
o M
@
0 ‘ ‘ ‘

0 1000 2000 3000 4000 5000 6000 7000
Time (s)
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Noting that each change is represented by a point, this plot shows that a large number

of lane change events occur at about 1000 m and as time progresses this point moves

backwards towards the start of the road (at 0 m). This is explained by the presence of

the speed limit region previously mentioned (and as shown below), that causes

congestion that progresses backwards, necessitating earlier lane changes. Further

along the road (beyond say 2000 m) there are a number of vehicles returning to the

outside lane, and very few overtaking events.

Sim. Time - Day: 0 - 0:21:59.52
Real Time - Day: 0 - 0:00:17.59

Car

Small Truck

Large Truck —_—
Crane —_—
Low-loader LC

Output Detector
Flow-Density Detector
Headway Detector
Composition Detector
Lane Change Detector

Speed limit section

5% Gradient section

| E B B & ) &
= = = = ===
THIZTEEEEEIEN

[
0m

T
500 m
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7.7 Output Vehicles

File

The output for an Output Vehicles Detector is made to the following file:

Veh_vvv_ddd_xxxx.txt

In which vvv, ddd, and xxxx have the same meanings as for the Flow Density

Detector file (Section 7.3).

Output
The vehicles are output as per the regular Output Detectors in the same file format
(CASTOR, SAFT, or BEDIT) as the input traffic file.
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7.8 Macro Segment

File

The output for a Macro Segment Detector is made to the following file:

Macro_vvv_ddd_Xxxxx.csv

In which vvv, ddd, and xxxx have the same meanings as for the Flow Density

Detector file (Section 7.3).

Output
The output for each time interval is the exact density and space mean speed on the
road segment at the instant of output. This information is given for each lane, as well

as the total for the direction. An example output is below:

A B = D E F G
1 Lane 1 Lane 2 Totals
2 |Time Density (veh/km) Space Mean Speed (km/hr) Density (veh/km) Space Mean Speed (km/hr) Density (veh/km) Space Mean Speed (km/hr)
3 60 2 94.5674 Z 94.5619 4 94.5647
4 120 0 ] 0 ] 0 o
3 180 2 93.7764 0 ] 2 93.7764
6 240 4 92.717 o 0 4 92.717
7 300 6 83.4715 o ] 6 83.4715
8 360 16 76.0073 2 89.6793 18 77.5264
9 420 6 91.9521 o 0 6 91.9521
10 480 10 91.3538 6 92.6494 16 91.8397
11 540 6 84,2252 0 ] 6 84,2252
12 600 16 83.8169 o 0 16 83.8169
13 660 12 80.9783 o ] 12 80.9739
14 720 0 ] 0 ] 0 0
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7.9 Micro Segment

File

The output for a Micro Segment Detector is made to the following file:

Micro_vvv_ddd_Xxxxx.csv

In which vvv, ddd, and xxxx have the same meanings as for the Flow Density
Detector file (Section 7.3).

Output

The output for each time interval is made for each vehicle as per the example output
below. As an example of this output’s usefulness, by sorting on the vehicle 1D
column, a vehicle’s trajectory over the course of the segment can be determined

(once the time interval is not so great that the vehicle has left the road segment).
The Vehicle ID is assigned as the order of appearance in the input traffic file. The

class number is given as a zero-based index of the vehicle types supported (see
Section XX). The Position given is the local lane coordinate.
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A B C D E F G H |
1 Time Vehicle ID Class Lane Length (m) Position {m) Gap (m} Velocity (km/h} Acceleration {m/s2)
2 10
3 20 1 0 2 2.4 522.576 o 95.2391 -0.0155749
4 30 1 0 2 2.4 786.571 1] 94,892 -0.00598331
5 30 2 1] 1 2.5 748.632 25.5705 94.7084 -2.23E-05
6 30 3 1] 1 2.5 670.419 75.7131 91.3354 0.0129948
7 30 o] 0 2 2.5 639.755 144.416 93.576d8 -0.00265313
8 30 4 0 1 2.5 620.3226  47.5929 87.4034 0.0414661
9 30 5 1] 1 2.6 560.308 57.5176 86.0857 0.0417799
10 30 8 1] 2 3.6 549,199 88.0561 92.0774 -0.01892
11 40 o] 0 2 2.5 899.6014 147.916 93.5359 -0.000193433
12 40 4 0 1 2.5 864.922  57.3032 88.6275 0.0282041
13 40 5 1] 1 2.6 801.233 61.1886 87.3015 0.0281328
14 40 8 1] 2 3.6 804.509 92.6053 91.8516 0.000336097
15 40 9 0 1 2.8 725,259 73.3748 88.3783 -0.0160673
16 40 7 1 1 3.4 690.627 31.8315 78.6442 0.00985977
17 50
18 60
19 70
20 a0 10 1 1 2.7 570.697 998.569 80.0437 -0.00270494
21 90 10 1 1 2.7 792.953 998.134 79.9913 -0.0007256
22 90 11 1] 1 2.7 708.735 81.5179 86.0525 -0.0526081
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7.10 S-T Density

File

The output for a Space-Time Density Detector is made to the following file:

STD_vvv_ddd_xxxx.csv

In which vvv, ddd, and xxxx have the same meanings as for the Flow Density

Detector file (Section 7.3).

Output

The output for each time interval is a density estimate (based on the harmonic

estimate of space mean speed) at each detector point in the array (distributed along

the road according to the start-interval-end parameters). The output is formatted in

such a way that three-dimensional plotting is easily facilitated. For each lane of the

direction, and for the total in the direction, the density at for each time interval is

given on a row under a column corresponding to the location of each detector, as

shown in the example:

A

1 Time(s)
2

3 30
4 60
5 S0
6 120
7 150
8 180
9 210
10 240
11 270
12 300
13 330
14 360

B
Lane 1

o
85.7075
81.9411
82.6907
90.9981
75.4602
100.602
20.5595
76.6985
83.0607
71.212
108.052
72.8423

E

500
89.3743
84.1261

83.099
82.7102
92.1701
89.4626
92.0131
83.5098
67.4812
77.9244
80.2003
87.5534

D

1000

o
88.2939
o
81.7269
81.7886
92.8678
85.6711
90.0815
82.6358
75.9387
77.0226
84.6869

E

1500

0
94.5756
87.918
0
81.2202
82.6512
92.4363
85.2072
84.9767
82.444
80.5976
77.0075

F

2000

0

o
91.9957
84.456
83.4407
79.3837
92.8536
86.1313
92.0414
80.8051
83.3881
77.5067

2500

0

0

o
91.7229
79.9382
81.9104
78.2679
92.9083
83.9499
91.8974
79.358
79.3741

H
Lane 2

o
100.55
o
104.246
0
116415
o
88.1758
95.0322
90.493
87.9314
122.021
95.6844

500
93.684
o
93.3741
92.6204
96.233
o

o

o
92.0778
85.0959
87.0713
96.5231

1

1000

0
93.3914
0
92.8113
0

oo oo

0
86.2393
94.0521

K

1500

0
94.585
92.8825
0
92.8536
o

o oo

0
91.8652
83.2083

L

2000

o

o
93.4586
o
93.6314
94.0881
o

o o oo

92.0285

M

2500

o

o

o
93.3622
o
93.682
o

oo o oo

N

Totals
t]
93.1287
40.9706
93.4684
45.499
95.9377
50.3011
84.3676
85.8653
86.7768
79.5717
115.037
84.2634

0

500
91.5291
42.063
88.2366
87.6653
94.2016
44.7313
46.0065
41.7549
79.7795
81.5101
83.6358
92.0383

p

1000

0
90.8426
o
87.2691
40.8543
46.4339
42.8355
45.0408
41.3179
37.9693
81.6309
89.3695

Q

1500

0
94.5803
50.4003
0
87.0369
41.3256
46.2181
42.6036
42.4883
41.222
86.2314
80.1079

R

2000

o

o
92.7271
42.228
88.536
86.7359
46.4268
43,0656
46.0207
40.4026
41.654
84.9676

92.5426
39.9691
87.7962
39.1339
46.4541

41.975
45.9487

39.679
39.6871
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7.11 S-T SMS

File
The output for a Space-Time Space Mean Speed Detector is made to the following
file:

STSMS_vvv_ddd_xxxx.csv

In which vvv, ddd, and xxxx have the same meanings as for the Flow Density
Detector file (Section 7.3).

Output

The output for each time interval is a space mean speed estimate (based on the
harmonic estimate) at each detector point in the array (distributed along the road
according to the start-interval-end parameters). The output is formatted similar to the

S-T Density output.
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8. FAQs and TroubleShooting

8.1 FAQs

Since this is the first release of this program there are no frequently asked questions!
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8.2 TroubleShooting

As this is the first release of this program there bound to be some bugs and
inconsistent behavior. Please check below for some possible solutions. If the problem
persists, please send a copy of the *.etr and input traffic file that causes the

problem to colin.caprani@dit.ie explaining the steps required to reproduce the

problem.

It is envisaged that this section of the document will be updated frequently as the

program matures.

Problems
The program crashes
e Please check this document for the Important! labels and confirm that you
have adhered to these requirements.

e Restore the default configuration file values if you have changed any.

The driving is not realistic
e Check the IDM parameters for realism;
e Use Treiber’s IDM parameters ([1], [3]) with a small traffic file to verify
realism;
e Slowly build the extra complexity into the IDM parameters, verifying the
realism at each stage.
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9. Appendices

9.1 Appendix 1 — CASTOR and SAFT File Formats

CASTOR File Format

In the table below, the Format column gives the storage type of the data. IX refers to

an integer of X number of digits, including leading or trailing zeros.

Record Unit Format
Head 14
Day 12
Month 12
Year 12
Hour 12
Minute 12
Second 12
Second/100 12
Speed dm/s 13
Gross Vehicle Weight - GVW kg/100 14
Length dm 13
Number of Axles 11
Direction 11
Lane 11
Transverse Location In Lane dm 13
Weight Axle 1 kg/100 13
Spacing Axle 1 - Axle 2 dm 12
Weight Axle 2 kg/100 13
Spacing Axle 2 - Axle 3 dm 12
Spacing Axle 8 - Axle 9 dm 12
Weight Axle 9 kg/100 13
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SAFT File Format

As for the CASTOR table, the Format column gives the storage type of the data. IX
refers to an integer of X number of digits, including leading or trailing zeros. Note
that since the SAFT format does not contain direction or lane identifiers, this format

Is suitable for single lane traffic only.

Record Unit | Format
Vehicle order 15
20000 unused number 15
Day 12
Month 12
Year 12
Hour 12
Minute 12
Second 12
Second/100 12
Speed dm/s 13
Gross Vehicle Weight - GVW kN 14
Length dm 13
Number of Axles 11
Weight Axle 1 kN 13
Spacing Axle 1 - Axle 2 dm 12
Spacing Axle 8 — Axle 9 dm 13
Weight Axle 9 kN 12

84 © UCD/LCPC 2008



EvolveTraffic (v1.2.2)

BeDIT File Format

User Manual, Version 1.2

This file format is similar to CASTOR except that the maximum number of axles

possible is 20, the axle spacings are given by a three digit number, and the direction

IS zero-based.

Record Unit Format
Head 14
Day 12
Month 12
Year 12
Hour 12
Minute 12
Second 12
Second/100 12
Speed dm/s 13
Gross Vehicle Weight - GVW kg/100 14
Length dm 13
Number of Axles 11
Direction (zero-based) 11
Lane 11
Transverse Location In Lane dm 13
Weight Axle 1 kg/100 13
Spacing Axle 1 - Axle 2 dm 13
Weight Axle 2 kg/100 13
Spacing Axle 2 - Axle 3 dm 13
Spacing Axle 19 - Axle 20 dm 13
Weight Axle 20 kg/100 13
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9.2 Appendix 2 — Further Documentation
The source code documentation gives further detailed information on the algorithms
used in the program, along with explanations of the source code structure. An
example output below illustrates the Detector Classes hierarchy. The source code
documentation is included in the installation package. To open:
In the program’s installation folder, open the \Documents\html\ folder and
double click on the 1ndex.html file. Alternatively, you can view a PDF of

the documentation in the \Documents\ folder: SourceDoc. pdf.

Detector Class Reference

Detactor

# m_DetactarType
# m_RoadLength
#m_DirFos

& m_Locadian

# m_hloLanes

# m_VehicleType
# m_CumeniTima
# m_Totallime

#m Timelnteral
# m_Imersaltlo

# m_vehiclas

# m_MatncsDir

+ getDiFos])

+ Datecton)

+ ~Dtecior]

+ EndCutput()

+ addehiclef)

+ CheckFortutpui Tire()
+ getlocation()

+ qelDetectorType])

# InCwtpuiFiles()

# dalntervalDugpui)

# Relnitl)

# MaplirToStang[)

# MapDetvehType ToStang()
# FindDetectondrival Tirmer)

LanaChangaledacior

- m_wChangaEvents

- m_CwaFile_“erboge

- m_ChiF ile_Composstion
m_CudF ile_Spacalima
i _OwaFile_Fale

- m_MoLaneChangeSvents

- m_Distancentens

- m_Molistintenvals
m_vinstancelrersal

- m_vDuatld_LCECount

- m_htetricsDiZ

+ LanelChangaDetector)

+~Lanahangeletecion

+ EndDuipud))

+ addEvar()
IOt puitFiles(y

- dolntenal dutput()

- Relra))

- InitYarbnseFilaf)
IndCarnpasiank e

- Ini=pace TirneFilef)

- IniHateFile))

- doarboseCutput)

- doZomposionCutpuil)
do=oace lirveCOulpul )

- doRateOutput()

- AdeZurmentEverd)

-

MeatnicsDetactar

- m_frye
m_CutFile

- m_wiehicleTypes

- m_welocities

- m_vHesdways

- m_vTimeCilasidmmal
sl enicleg

Ddput Detectar

+ hatricsDetecton]

+ ~Mledrcs Detecton)

+ EndCutput()

+ add'zhiciz)

- InitChutpuzFilesd)

- dolriaralCutput()
Helnil[i

- InitCompositionFilef)

- InitHeadwayFilel)

- nitFlowDensity Filel)
daComposibionOulaul )

- doHeadwayOutpati)

- doFlowDensity Dutputl]

- AddCurentahicial)

- mitVectors()

- m_pFilsHandlar

+ ClutpdCstecton)

+ =DutputDedaciari)

+ selF ile=Handler)
ey ehiclesTaFileg)
+ getsshiclzsl)

+ addahiclal)

slaan)

atTostring)
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9.3 Appendix 3 - EvolveTraffic.ini Configuration File

Y —— EVOLVETRAFFIC PROGRAM CONFIGURATION FILE —————————o——-
Y —— VERSION 1.2 ——mmmmmmmmmmmmmm

// Notes:

// 1. This Tile is used by EvolveTraffic to set environment variables
// that may be altered by the user.

// 2. Before altering this file make a back up copy - even though the
// default values for each parameter are given in the description.
// 3. The user can insert their own comments in this file, once they
// are preceded by "'//".

// 4. No checking of the validity of this file is done by the program.

// If, after a change to this file, the program does not run, or
// exhibits strange behaviour, please use your back up.
// 5. You can email colin.caprani@Qucd.ie with any questions, or for
// a copy of the default file, to save reinstallation.

// 6. This file is in a format particular to EvolveTraffic and is not
// in standard *.ini format.

// 7. Do NOT alter the sequence of the variables - the program assumes
// the sequence as given below.

// Please refer to Treiber®s references for more information on these
// parameters.

// I1DM_LANECHANGE_MIN_GAP = 2.0;

// The minimum gap to the rear of the vehicle in front, in the target
// lane, or from the front of the rear vehicle iIn the target lane, to
// the rear of the current vehicle.

// A lane change is not considered if both these gaps are not larger
// than this parameter specifies.

// UNITS: m

// NUMBER TYPE: real

// VALUE:

// The minimum clear space in front of the next vehicle to enter the
// road, before it is allowed onto the road.

// UNITS: m

// NUMBER TYPE: real

// VALUE:

27.0

//

// 1DM_SAFE_BRAKING = -12.0;

// The maximum permissible deceleration any vehicle can undergo.
// This number provides a check on the realism of the random braking
// ability generated according to the user-defined IDM parameters.
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// UNITS: m/s"2

// NUMBER TYPE: real - always negative

// VALUE:

-12.0

//

// IDM.T_DELAY = 1.6;

// -
// This specifies the time gap between consideration of lane change

10
//
//
//
//
//
//
//
//
//
10
//
//
//
//
//
//
//
//
15
//
//
//
//
//
//
//
//

events for a particular vehicle. Once a lane change event has
occurred for this vehicle, the timer is reset and a subsequent
lane change can only occur once the specified time delay has been
passed.

UNITS: s

NUMBER TYPE: real

VALUE:

This is the distance that the front vehicle in any lane considers
as being clear road (no vehicles) in front of them, even as it

approaches the end of the defined road length. This means that
vehicles approach the end of the road realistically.

UNITS: m

NUMBER TYPE: integer

VALUE:
00

Road.RoadFeatures.SpeedLimit.SPEEDLIMIT_MIN = 10;

This is the minimum permissible speed limit that the user can

specify. Included to keep things more realistic.
This must be greater than zero.

UNITS: km/h

NUMBER TYPE: integer

VALUE:

Road.RoadFeatures.SpeedLimit.SPEEDLIMIT_MAX = 150;
This is the maximum permissible speed limit that the user can
specify. Included to keep things more realistic.
UNITS: km/h

NUMBER TYPE: integer

VALUE:
0

Road.RoadFeatures.Gradient.MAX SLOPE = 15;

This is the maximum permissible slope of gradient that the user can
specify. Included to keep things more realistic, and to conform
better with the assumptions made in modifying the vehicles® driver
model .

UNITS: %
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// NUMBER TYPE: integer
// VALUE:

// Road.RoadFeatures.Gradient.IDM_Modifiers.A_FLAG = true;

// This flag specifies if a vehicles acceleration ability is to be
// be modified to account for the gradient it is on.

// Included because Treiber does not do this, but basic physics
// suggests that a vehicles acceleration ability is lessened.

// This ability is not modified for downhill gradients.

// UNITS: N/A

// NUMBER TYPE: boolean (use 1 or 0)

// VALUE:

// The minimum acceleration ability that any vehicle can have after

// having its ability modified to take account of a gradient it may

// be on.

// This number must be greater than zero. The program will crash due to
// a divide by zero, or a square root of a negative number if it is not.
// UNITS: N/A

// NUMBER TYPE: real

// VALUE:

// This flag specifies if a vehicles braking ability is to be
// be modified to account for the gradient it is on.

// Included because Treiber does not do this, but basic physics
// suggests that a vehicle can brake easier going uphill.

// This ability is not modified for downhill gradients.

// UNITS: N/A

// NUMBER TYPE: boolean (use 1 or 0)

// VALUE:

1

//

// Road.RoadFeatures.Gradient.IDM_Modifiers.T_SLOPE = 10.0;

// This specifies how the IDM parameter, T, the safe time headway,

// changes according to the gradient the vehicle is on. This value is
// the number of percent of gradient, per second increase in the safe
// time headway.

// 1t is increased for the gradient, whether uphill or downhill.

// UNITS: %/s

// NUMBER TYPE: real

// VALUE:

10.0

//

// This specifies the minimum desired velocity any vehicle can have
// after its desired velocity has been modified to account for the
// gradient the vehicle is on.

// THis number must be greater than zero, since every vehicle should
// want to make progress.

// UNITS: m/s

// NUMBER TYPE: real
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//
3.
//
//
//
//
//
//
//
//
//
//
//
0.
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
/7/
//
//
//
//
25
//
//
//
//
/7/
//
//
10
//
//
//
//
//
//
//
//
//
//
//
//
//
/7/
//
//
2.
//

VALUE:
0

Road.RoadFeatures.Gradient.IDM_Modifiers.VO_SLOPE = 0.2;

This specifies how the IDM parameter, VO, the desired velocity,
varies with gradient. It is measured in the % gradient per 1 km/h
reduction in the desired velocity.

The desired velocity is reduced for downhill gradients and not

modified for uphill gradients.
UNITS:

NUMBER TYPE: integer

VALUE:
2

Since we usually consider there to be 5 working days per week for
50 weeks per year - which allows for holidays - we have 250 days
per year. We thus consider there to be 10 working "months™ per year
of 25 working "‘days’" each.

A vehicle with a time stamp of 3 500 000 seconds thus is written
out to file as: 10/02/08 12:13.20

Time.DAYS_PER_MT = 25;

The number of days per simulation month.
UNITS: N/A

NUMBER TYPE: integer

VALUE:

Time.MTS_PER_YR = 10;

The number of simulation months per year.
UNITS: N/A

NUMBER TYPE: integer

VALUE:

The program defines 5 types of vehicles, and these parameters

govern the vehicle class assigned to a vehicle.
VehiclelD.CRANE_AVERAGE_SPACING = 2.5;

The average spacing of a crane"s axles.

UNITS: m

NUMBER TYPE: real

VALUE:
5
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// VehiclelD.CRANE_MAX_SPACING = 4.5;

// The maximum single axle spacing possible for a vehicle to still be
// considered a crane.

// UNITS: m

// NUMBER TYPE: real

// VALUE:

4.5

//

// VehiclelD.LOWLOADER_MIN_MAX_SPACING = 7.5;

/[ -
// 1T a vehicle has a maximum axle spacing greater than this value,

// and has more than 2 axles, it is considered a low-loader.

// UNITS: m

// NUMBER TYPE: real

// VALUE:

7.5

//

// VehiclelD.SMALL_TRUCK_NO_AXLES = 3;

/)
// The maximum number of axles a small truck can be considered to

// have.

// UNITS: N/A

// NUMBER TYPE: integer

// VALUE:

3

//

// VehiclelD.TRUCK_WEIGHT_THRESHOLD = 35;

/)~
// A vehicle with a weight less than this value is a car, otherwise
// it is a truck.

// UNITS: kg/100

// NUMBER TYPE: integer

// VALUE:

35

//
/)
//

//
/)
// VIEW - Parameters governing the screen display.

/) -
//

// View.MIN_VIEW_SCALE = 0.1;
/)
// The minimum value the user can zoom out to. Setting this value too
// low will result in the program crashing.

// UNITS: N/A

// NUMBER TYPE: real

// VALUE:

0.1

//

// View.DATATIP_DELAY = 20.0;
[
// The time in seconds that the vehicle datatip stays visible after
// the user clicks on a vehicle iIn pause mode. Must be greater than
// zero or program will crash.

// UNITS: N/A

// NUMBER TYPE: real

// VALUE:

20.0
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// View_TIMEWARP_SIMSTEP = 10;

// The time in milliseconds (simulation timestep divided by the

// timewarp) that if the delay between simulation steps is less than,
// then accelerated timewarp is used. This only applies in visible
// mode. Higher values of this will cause the vehicles to appear

// jumpy on screen at lower timewarps. Must be greater than

// zero or the program will crash.

// UNITS: ms

// NUMBER TYPE: integer

// VALUE:

10

// View.Colours.Vehicles.VEH _COLOR_CAR = RGB(0,0,0);

// The display colour for a car.

// UNITS: RGB( O to 255, 0 to 255, O to 255 )

// NUMBER TYPE: integer, integer, integer

// VALUE:

0,0,0

//

// View.Colours.Vehicles.VEH _COLOR_SMALLTRUCK = RGB(0,0,255);

// The display colour for a small truck.

// UNITS: RGB( O to 255, O to 255, O to 255 )

// NUMBER TYPE: integer, integer, integer

// VALUE:

0,0,255

//

// View.Colours.Vehicles.VEH_COLOR_LARGETRUCK = RGB(255,0,0);

// The display colour for a large truck.
// UNITS: RGB( O to 255, 0 to 255, 0 to 255 )
// NUMBER TYPE: integer, integer, integer
// VALUE:

255,0,0

//

// View.Colours.Vehicles.VEH_COLOR_CRANE

RGB(0,255,0);

// The display colour for a crane.

// UNITS: RGB( O to 255, 0 to 255, O to 255 )

// NUMBER TYPE: integer, integer, integer

// VALUE:

0,255,0

//

// View.Colours.Vehicles.VEH _COLOR_LOWLOADER = RGB(100,100,100);

// The display colour for a low-loader.

// UNITS: RGB( O to 255, 0 to 255, O to 255 )

// NUMBER TYPE: integer, integer, integer

// VALUE:

100,100,100

//

// View.Colours.Vehicles.VEH _COLOR_USERDEF = RGB(138,43,226);

// The display colour for a low-loader.

// UNITS: RGB( O to 255, 0 to 255, O to 255 )
// NUMBER TYPE: integer, integer, integer

// VALUE:

138,43,226
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//

// View_Colours._DrawElements.CLR_BACKGRND = RGB(255,255,255);

// The display
/7 UNITS: RGB(

// NUMBER TYPE:

// VALUE:
255,255,255
//

colour for the background - usually white.
0 to 255, 0 to 255, O to 255 )
integer, integer, integer

// View.Colours.DrawElements.CLR_ROAD_SURFACE = RGB(200,200,200);

// The display
// UNITS: RGB(

// NUMBER TYPE:

/7 VALUE:
200,200,200
//

//View.Colours.

// The display
// UNITS: RGB(

// NUMBER TYPE:

// VALUE:
0,0,0
//

//View.Colours.

// The display
/7 UNITS: RGB(

// NUMBER TYPE:

// VALUE:
0,0,0
//

//View.Colours.

// The display
// UNITS: RGB(

// NUMBER TYPE:

// VALUE:
0,0,0

//
//View.Colours

// The display
// UNITS: RGB(

// NUMBER TYPE:

// VALUE:
0,0,0
//

//View.Colours.

// The display
/7 UNITS: RGB(

// NUMBER TYPE:

// VALUE:
255,255,0
//

//View.Colours.

// The display
/7 UNITS: RGB(

colour for the road surface.
0 to 255, O to 255, O to 255 )
integer, iInteger, integer

DrawElements.CLR_ROAD_LINES = RGB(0,0,0);
colour for the road line markings.
0 to 255, O to 255, O to 255 )

integer, integer, integer

DrawElements.CLR_RULER _LINES = RGB(0,0,0);

colour for the ruler tick lines.
0 to 255, 0 to 255, 0 to 255 )
integer, integer, integer

DrawElements.CLR_RULER_TEXT = RGB(0,0,0);
colour for the ruler text.
0 to 255, 0 to 255, O to 255 )

integer, iInteger, integer

_.DrawElements.CLR_LEGEND_TEXT = RGB(0,0,0);

colour for the legend text.
0 to 255, O to 255, O to 255 )
integer, integer, integer

DrawElements.CLR_DET_OUTPUT = RGB(255,255,0);

colour for the output detectors.
0 to 255, 0 to 255, 0 to 255 )
integer, integer, integer

DrawElements.CLR_DET_FLOWDENSITY = RGB(0,255,0);

colour for the flow-density detectors.
0 to 255, 0 to 255, O to 255 )
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// NUMBER TYPE: integer, integer, integer

// VALUE:

0,255,0

//

//View.Colours.DrawElements.CLR_DET_HEADWAY = RGB(0,0,255);

// The display colour for the headway detectors.

// UNITS: RGB( O to 255, O to 255, O to 255 )

// NUMBER TYPE: integer, integer, integer

// VALUE:

0,0,255

//

//View.Colours.DrawElements.CLR_DET_COMPOSITION = RGB(0,0,0);

// The display colour for traffic-flow composition detectors.
// UNITS: RGB( O to 255, 0 to 255, O to 255 )

// NUMBER TYPE: integer, integer, integer

// VALUE:

0,0,0

//

//View._Colours._DrawElements.CLR_FEAT_SPEEDLIMIT = RGB(255,0,0);

// The display colour for the speed limit regions.

// UNITS: RGB( O to 255, 0 to 255, O to 255 )

// NUMBER TYPE: integer, integer, integer

// VALUE:

255,0,0

//

//View_Colours._DrawElements.CLR_FEAT_GRADIENT = RGB(0,255,0);

// The display colour for the gradient regions.

// UNITS: RGB( O to 255, 0 to 255, O to 255 )

// NUMBER TYPE: integer, integer, integer

// VALUE:

0,255,0

//

//View.Colours.DrawElements.CLR_DET_MACRO = RGB(150,150,150);

// The display colour for the macroscopic detector regions.
// UNITS: RGB( O to 255, 0 to 255, O to 255 )

// NUMBER TYPE: integer, integer, integer

// VALUE:

150,150,150

//

//View.Colours.DrawElements.CLR_DET_MICRO = RGB(150,150,150);

// The display colour for the microscopic detector regions.

// UNITS: RGB( O to 255, 0 to 255, O to 255 )

// NUMBER TYPE: iInteger, integer, integer

// VALUE:

150,150,150

//

//View._Colours._DrawElements.CLR_DET_ST DENSITY = RGB(255,165,0);

// The display colour for the microscopic detector regions.
// UNITS: RGB( O to 255, 0 to 255, O to 255 )

// NUMBER TYPE: integer, integer, integer

// VALUE:

255,165,0

//

//View_Colours._DrawElements.CLR_DET_ST_SMS = RGB(255,69,0);
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// The display colour for the microscopic detector regions.
// UNITS: RGB( O to 255, 0 to 255, 0 to 255 )

// NUMBER TYPE: integer, integer, integer

// VALUE:

255,69,0

//
//View_Legend_.DET_LINE_LENGTH

20;

// The detector line length for the legend
// UNITS: pixels

// NUMBER TYPE: integer

// VALUE:

20

//

//View._.Legend.VEH_BOX_HEIGHT = 10;

// The vehicle box height for the legend
// UNITS: pixels

// NUMBER TYPE: integer

// VALUE:

10

//
//View._Legend.VEH_BOX_WIDTH

20;

// The vehicle box width for the legend
// UNITS: pixels

// NUMBER TYPE: integer

// VALUE:

20

//

//View.Legend.SEG_BOX_HEIGHT = 30;

// The segment feature or detector box height for the legend
// UNITS: pixels

// NUMBER TYPE: integer

// VALUE:

30

//

//View._Legend.SEG_BOX_WIDTH = 80;

// The segment feature or detector box width for the legend
// UNITS: pixels

// NUMBER TYPE: integer

// VALUE:

80

//

//View.Legend.SYMBOL_TO_TEXT = 20;

// The symbol to text distance for the legend
// UNITS: pixels

// NUMBER TYPE: integer

// VALUE:

20
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