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Foreword

Foreword

This User's Guide describes how to access and use the Microsoft Windowsa version of TRAFVU. ITT

Industries, Inc., Systems Division developed and is maintaining TRAFV U under the direction of the Federal
Highway Administration (FHWA) on Contract Number DTFH61-95-C-00125.

Please refer to the TSIS User's Guide for information on obtaining the Microsoft Windowséa version of
TRAFVU.

A UNIX version of TRAFVU also exists for Sun workstations operating under the Solariséa operating system.
For information regarding this version please contact ITT Industries, Inc., Systems Division.

TRAFVU isaregistered trademark of ITT Industries, Inc., Systems Division.
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Abstract

Abstract

TRAFVU (TRAF Visualization Utility) is a state-of-the-art graphics post-processor for FHWA's CORSIM

microscopic traffic simulation system. The Microsoft Windowsa version of TRAFV U is distributed as part of,
and is designed to operate efficiently in conjunction with, FHWA's Traffic Software Integrated System (TSIS).

TRAFVU displaystraffic networks, animates simulated traffic flow operations, animates and displays
simulation output measures of effectiveness, and displays user-specified input parameters for simulated
network objects.

This guide:
Introduces users to the capabilities and features of TRAFVU.
Explainsin detail how to use TRAFVU and how to access all of itsfunctionality.

Provides atips and troubleshooting section that describes how to optimize the network
representationin TRAFVU.
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Introduction

1 Introduction

1.1 Welcome to TRAFVU

This guide presents a comprehensive description of how to use the TRAFV U graphics processor. First, the
guide introduces you to the capabilities afforded by TRAFVU. Next, it provides a complete description of
TRAFVU's Graphical User Interface (GUI). Finaly, it presentsinformation to help you obtain the best
representation of your traffic network and to assist you when you encounter problems in using TRAFVU.

This User's Guide supports traffic engineers using the Microsoft Windowsa version of TRAFV U to review
and analyze simulation results. The guide describes neither the technical aspects of CORSIM, nor the types of
analyses that can be performed using traffic simulations.

1.2 TRAFVU Overview

TRAFVU (TRAF Visualization Utility) is a user-friendly graphics post-processor for the Federal Highway
Administration's (FHWA's) CORSIM microscopic traffic simulation system. TRAFVU displays traffic
networks; animates simulated traffic, signals, and Measures of Effectiveness (MOEs); displays bus stations,
bus routes and parking zones; reports attributes for links, nodes, bus routes, bus stations, and parking zones,
and displays alegend describing the various elements depicted in the network display windows. TRAFVU
takes full advantage of the processing power and graphics capabilities of today's computers. The expanded
capability of this product (e.g., the ability to animate in multiple windows and to simultaneously process
multiple cases) over previously available graphics processors provides you with an easy-to-use, yet powerful
tool for conducting traffic analyses.

The Windows version of TRAFV U isdistributed as part of, and executes efficiently in conjunction with,
FHWA's Traffic Software Integrated System (TSIS). Thisversion of TRAFV U operates under the following
operating systems. Windows 95, Windows 98, Windows NT (3.51 and 4.0), and Windows 2000.

TRAFVU isalso deployed in FHWA's Traffic Research Laboratory (TReL). In this alternate environment,
TRAFVU executes on aUNIX workstation in both simulation-concurrent and post-processing modes.
Because of its cross-platform design, the same TRAFV U source code produces programs that execute under
Windows on personal computers or Motif on UNIX workstations.

1.3 Documentation Structure

This User's Guide is written in a modular fashion that enables you to quickly find the information you need.
This modular design also supports the on-line help mechanism provided by TRAFVU. Each section addresses
aspecific TRAFVU function or feature and presents a detailed discussion describing the feature, its operation,
and when and how to useiit.

TRAFVU User's Guide
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Introduction

Chapter 2 provides a detailed description of the TRAFV U graphical user interface. Chapter 3 presents network

drawing tips and troubleshooting information to help solve problems you may encounter when using
TRAFVU. The glossary provides definitions for the terms used in TRAFV U and the CORSIM simulation.

1.4 Definitions

This section defines important terms used throughout this guide:

Case - A single simulation for a specified traffic network as defined by its simulation input file. A
caseincludes the simulation input file and all datafiles generated by the simulation during arun.
Note, multiple runs of the simulation for gathering statisticsis still considered part of asingle
case if the input has not changed.

Frame - A snapshot of the vehicles and signals on atraffic network at an instant in time. Animation
isthe display of consecutive framesin time. Frame spacing is nominally equal to the simulation
time step. However, you can set the frame spacing to skip time steps (see Section 2.10) or to
interpolate between time steps (see Section 2.9).

Time Interval - A unit of time at which the simulation model (CORSIM) reports Measures of
Effectiveness (MOE).

Time Step - The smallest unit of time at which the simulation model (CORSIM) reports information.
Thetime step istypically one second. CORSIM reports vehicle positions, signal states, and
controller information at each time step.

Window - A window isarectangular viewing area on the screen usually bordered by some type of
decorative frame.

Windowsi - A registered trademark of Microsoft Corporation. When referring to the Windows
operating systemthe word "Windows" appears with aninitial capital "W".

1.5 Conventions

This section identifies symbol and type conventions used throughout this guide:

Convention Description
Monospace Text that you type at the keyboard. If the caseisimportant the instructions specify to
type the text exactly as shown.
<ENTER> All single-key action keystrokes are in bold capital letters, offset with angled brackets.
<a >, <> <@ >, <> Arrow keys are denoted in the same way as all other single-key action keys.
<CTRL>+<PgDn> Combination keystrokes are separated by aplus. Presstheidentified keys
simultaneously.
OK Labeled GUI buttons arein bold |etters. The manual refers to unlabeled buttonsin
ways that clearly distinguish the specific button under discussion.
C\> Command line prompts appear in al capitals.
File[Exit This means click on the File menu item and then click on the Exit menu command.
File Menu bar items have their first |etter capitalized and are underlined.
filename.ext File names are identified by bold italics.
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1.6 New Features

Version 5.0 of TRAFVU offersthe following new features:

Roadway Drawing | mprovements. Roadway drawing in version 5.0 is more robust and allows the user
to more easily control the look of the network, including curvature and intersection connections. In both
freeway and surface-street roadways, TRAFV U consistently usesthe CORSIM curvature code. An
additional parameter is supplied that allows the user to control the minimum radius of curvature for
roadway drawing. In drawing roadways, version 5.0 attempts to place the left curbs on the specified nodes
and applies specified link distances along the left curb. These consistencies lead to more accurate link
lengths and a better depiction of the user's network. See Section 3.3 for details regarding these changes.

HTML Help. The TRAFVU on-line help for version 5.0 is supplied as a compiled HTML help file. This
allows usto place the written User's Guide on-line, without having to modify the original document. The
HTML help system uses your Internet browser to provide a powerful, flexible, hypertext-based help
utility. Context-sensitive helpis still available viathe <F1> key.

StatusBar . Each network window within TRAFVU now has a status bar. The status bar is used to
display the current network time and time period. The status bar also displays the current mouse position
in network coordinates. When the mouse is placed over atool bar button, the status bar displays a brief
description for that button.

New Tool Bar. We have modified the TRAFVU tool bar to look more like a standard Windows tool bar
and to match the tool barsin the other TSIS components. Additionally, we have modified the behavior of
the zoom and pan buttons to match the operation of the same buttonsin the TRAFED network editor.
Once pressed, these buttons remain depressed and their associated operations remain active until
terminated by the user (i.e., the user presses another button).

Case Reload. From the File pull-down menu, you can reload the currently active TRAFVU case Thisis
particularly useful when adjusting the CORSIM input file to achieve the desired network geometry.

Attribute Windows. We modified the linkattribute menu window to display the Link ID iniitstitle. This
gives the user a convenient method for identifying a particular link. We also modified the placement of
the menu and associated attribute windows to prevent them from "falling off" the screen. We have also
provided the ability to copy the text from the attribute windows and place it on the system clipboard.

New Map Adornments. TRAFVU 5.0 now displays the following CORSIM features:
- Warning signs (vehicle reaction point positions)
- Truck lane markings
- RTOR markings

Smaller Signal Heads. The size of the signal heads displayed in TRAFV U has been reduced to alleviate
the problem of the signal heads covering portions of the roadway.

Dynamic Scrolling. Dynamic updating of the network map when using the window scroll bars is now the
default behavior. If you have aless capable computer, you can disable this feature viathe Options pull-
down menu.

Keyboard Animation Control. The space bar now toggles animation between play and pause as opposed
to just pausing the animation.

Startup Warnings. When loading acasein TRAFVU version 5.0, only errors and significant startup
warnings are displayed when encountered. Basic information and less significant warnings (e.g., missing
animation data) are not automatically displayed. However, you can access ALL startup information,
warnings, and errors for acase via abutton in the Case Description window, at any time whilethe caseis
|oaded.
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TRAFVU Graphical User Interface

2 TRAFVU Graphical User
Interface

2.1 TRAFVU GUI

TRAFVU provides a point-and-click, window-based graphical user interface (GUI) that allows you to
simultaneously post-process and review the results of one or more CORSIM simulations. The following figure
illustrates the TRAFVU GUI and its constituent elements.

Application Title Bar MenuBar  Tool Bar 2nd Network Window APC Diadog
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Elements that compose the GUI include atitle bar, menu bar, tool bar, scroll bars, status bar, Animation

Playback Control (APC) dialog, legend, and the TRAFV U working area with open Network windows and
dialogs. After discussing some of the basic skills required to interact with TRAFV U in the Windows
environment, the remainder of this chapter describes each of the GUI elementsin more detail .

The following description of the TRAFVU GUI assumes that you are familiar with the general operation of

Windows. For genera help on using Windows, such as managing the environment, the file system and
printing, please refer to the Microsoft Windows user's guides and on-line help.

2.2 Basics

Y ou need the following skillsto interact with TRAFVU in the Windows environment:

Microsoft Windowsa isagraphical user interface (GUI) based operating system. In Windows,
you interact with an application (a program) primarily through the use of graphical objects.
These objects are windows, dialogs, icons, buttons, and menus.

Y ou interact with the GUI primarily by moving a mouse, which in turn moves a cursor on the
screen. The cursor istypically shaped like an arrow or a capital "1", depending on whereitisina
window (or dialog). There are times when the cursor takes on other shapes. These shapes
represent different processing states within Windows.

Y ou activate a button or access a menu command by pressing the left button of the mouse. This
isasingleclick.

Some interactions require adouble click. Thisrequiresyou to press the left mouse button twice
in rapid succession.

Y ou highlight or select text by holding the left mouse button down while dragging the cursor
across the text.

After you have specified information or selected itemsin adialog, pressthe OK or Applybutton
to save theinformation. Pressing the OK button closes the dialog while pressing the Apply
button leaves the dialog open. Pressthe Cancel button to close a dialog without saving pending
changes. Some dialogs have tabs that contain different information. To access theinformation
on aparticular tab, click onthat tab. The OK, Apply, and Cancel buttons operate on all tabs
within the dialog.

The F1 key invokes context sensitive help for awindow, dialog, or highlighted control.

2.3 Workspace

The TRAFV U workspace supports multiple simultaneous Network windows. The active Network window is
the window with the highlighted title bar. In general, menu commands and accel erator keys affect only the
active window. However, there are afew commands that affect multiple windows or the entire application.
The documentation clearly identifies those commands that affect more than one window. When several
Network windows are open, activating a Network window is simply a matter of clicking the left mouse button
anywhere in the desired window.

Y ou can print any diagrams displayed in a Network window. To send the contents of the window to the

printer, select the FilePrint menu command. TRAFVU also allows you to select/change the printer settings
under the FilelPrint Setup menu item and customize printing through the File|Page Setup menu item.

2-2 TRAFVU User's Guide
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2.4 Multiple Case Processing

TRAFVU can simultaneously display and animate multiple simulation cases. Each case manages its own set
of Network windows. Additionally, TRAFVU provides you with great flexibility in adjusting the displayed
simulation time for each case. The amount of available computer resources dictates the number of
simultaneous cases the software can effectively display and animate. However, most platforms can
comfortably support the animation of two cases.

2.5 Network Window

A Network window (illustrated in the following figure) contains atitle bar, scroll bars, status bar, menu bar,
tool bar, legend, and a network image. Thisimage may contain surface-street links (displayed in black),
freeway and ramp links (displayed in gray), nodes, and source/sink locations. Y ou can further customize this
image by using the tool bar buttons or the menu bar options to view bus stations, bus routes, lane markings,
parking zones, sensors, signals, and vehicles. Y ou can zoomthe image to higher/lower levels of magnification
and can access information about objects within the network through mouse operations. TRAFVU does not
limit the number of Network windows you can open. Y ou may display adifferent portion of the entire
network in each and customize each differently.

TitleBar Menu Bar APC Didog

™ TRAFVU - corsm1 _trf
TOOI Bar File VWiew Display Options Animation Window Help
= corsml_tif # 1

(eI}l B B9 EN 2]

Anim, time = '0.63

Frame Delay (Seconds)
Al
0.000 0.000 2.000
Frames/Time Step

e 4 [
1

30 30

Scroll
Bar

Status

Bar
-
<] o]
W 411036y 353274 07:30:05.00 ‘TF:1

Ready

Networ k Window

2.5.1 Title Bar

The Network window title baridentifies the caseit represents. After you open a case, thetitle bar displaysthe
name of the simulation input file that defines the case and the document ID of the case.
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2.5.2 Scroll Bars

The vertical and horizontal scroll bars at the right and bottom edges of the Network window provide an
alternate means of panning the window. Moving the vertical scroll bar up or down changes the center of the
Network window in the vertical direction. Moving the horizontal scroll bar left or right changes the center of
the Network window in the horizontal direction.

2.5.3 Status Bar

Each Network window containsits own status bar. The status bar displays the current time and time period of
the simulation aswell asthe x, y position of the mouse cursor on the network map, in map coordinates (e.g.,
feet). Thelower left corner of the map defines the origin of the map. If you press the left mouse button and
drag the mouse, the status bar displays the distance (in map units) from the point at which you pressed the left
mouse button to the current mouse position. Asyou position the mouse over a button in the tool bar, the status
bar displays abrief description about the functionality of the button.

2.5.4 Mouse Cursors

The TRAFVU application supports four different mouse cursors, each indicating a distinct operational state
within the application. These operational statesinclude: object selection, zooming, and panning. You can
select a cursor either from the View pull-down menu or via a button on the tool bar. The following table
illustrates each of the cursor shapes and associ ates the shape with its corresponding operational state.

CURSOR SHAPE OPERATION

Object Selection: Inthisstate, you can select objects and display
attributes for objectsin the map view.

Zoom In: Inthisstate, you can zoom in on selected areas of the map.

Zoom QOut: Inthisstate, you can reduce the zoom level of the map view.

Pan-to-Center: In thisstate, you can pan the map view to the location of
the cursor.

£ 2 5 E

2.5.5 Selectable Objects

Links, nodes, vehicles, incidents, signal heads, bus stations, bus routes, sensors, parking zones, source/sink
locations, and warning signs are all selectable objects, and you may access their data using asingle click of the
right mouse button on the object. When you click the right mouse button on one of these objects, TRAFVU
displays amenu that allows you to select and display various subsets of the data available for the selected
object. In addition to links and nodes, the following TRAFVU objects are selectable:

GRAPHIC SYMBOL OBJECT DEFINITION

Source/Sink: This represents a mid-block traffic generator or
destination. Examples include shopping centers and office
complexes.

2-4 TRAFVU User's Guide
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GRAPHIC SYMBOL

OBJECT DEFINITION

Parking Zone: Thisrepresents curb parking activity that can
impede moving vehicles. Parking activity occursin lane 1 (curb
lane) if alink is part of atwo-way street. If the link represents a
one-way street, parking activity can occur in both outside lanes.
Click on the sign at the beginning of the zone to view information
about parking.

Protected Bus Station: A bus station with its own pull-out
lane where buses (un)load passengers.

Unprotected Bus Station: A bus station adjacent to lane 1
(curb lane) where buses (un)load passengers.

Bus Route: A path with a unique series of bus stations at which
abusstops. Itispossible for two busroutes to have the same
path but different stations. Bus paths are always shown in lane 1.

Sensor: A sensor collects traffic data and includes both
surveillance sensors and actuated control detectors.

Fixed-Time Signal: A signal that is controlled on afixed-time
cycle.

Actuated Signal: A signa that is controlled by actuations of its
associated detectors.

Ramp Meter: A signd that controls the flow of traffic onto a
freeway.

Warning Sign: These symbols generally indicate the position at
which vehicles begins to respond to a specific roadway event,
eg., lanedrop, HOV lane, or incident.

Freeway Incident: Freeway incidents are eventsthat affect the
flow of traffic in one or more lanes, e.g., accidents or work zones.
Click on the Maltese cross symbol to view information about the
incident.

Surface Street Incident: Surface street incidents are events
that affect the flow of traffic in alane, e.g., accidents or parking
events.

TRAFVU User's Guide
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GRAPHIC SYMBOL OBJECT DEFINITION

Vehicle: Click on passenger cars, trucks or buses to obtain
current information about the state of the vehicle.

2.5.6 Mouse Operations on Selectable Objects

This section describes the TRAFVU selection mode mouse operations. Selection isthe process of clicking on
an object to highlight it and place it on aselection list. By selecting nodes, you can display node IDs directly
on the network map. By selecting links you can display link datafor the selected set in tables and graphs. In
the current version, graphs and tables are produced for links only. The mouseis also used to view attributes
(properties) for selectable objects.

Single Click, Left button: Thisoperation selectsasingle object. All other objects are desel ected.

<SHIFT> + Single Click, Left button: This operation selects all objects of the chosen type and
deselects all other objects. For example, clicking on one freeway link selects all freeway links
and deselects all other types of objects.

<CTRL> + Single Click, Left button: This operation selects (deselects) an individual object and
adds (deletes) it to (from) the set of selected objects of the sametype. Thisisuseful for selecting
multiple links in order to view their datain tables and graphs. If no objects are selected or if you
click on an object that is adifferent type than currently selected objects, this operation behaves
like asingle click on the left button.

Single Click, Right button: This operation opens an Attribute menu or specialized displays
depending on the type of object you select. See the Attributes section for more information on
viewing object attributes.

2.6 Menu Bar

A user familiar with Windows conventions will find TRAFVU intuitive, and will easily navigate the TRAFVU
menus to open cases and graphically display/animate simulation results. TRAFVU enables available menu
items and disables unavailable menu items as appropriate during a session. For example, if no cases are open,
areduced (application) menu is provided that allows you to open a case, invoke TRAFV U help, or exit
TRAFVU.

= TRAFVU

File Help

Application Menu Bar

When a caseis open, an expanded (Network window) menu is available. You can select any menu item by
clicking on theitem or by pressing the <AL T> key and then pressing the underscored character in the menu
item name. Once the drop-down list of menu commands appears, you can select acommand by clicking on the
command or by pressing the underscored character in the menu command name.
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= TRAFYU - corsm1.trf

File “iew Dizplay Options  Animation Windaw  Help

Networ k Window Menu Bar

NOTE: The menu bar always appliesits actions to the window with focus (typical of Windows applications).
The window with focus is the window with the highlighted title bar. Be sure to click in the window you want
to operate on prior to selecting amenu command. This sets the focus of commands to that window.

2.6.1 File

The File menu allows you to open and close cases, access print operations, and exit TRAFVU. It contains the
following commands:

Miew Dizplay  Oplion: &
Open Case [Eilez)...
lpen Eaze [Semer]l..
Beload Caze-corzm tif # 3
Cloze Case-corzm1 tif # 3

Print
Fage Setup...
Frint Setup...

Exzit TRAFYL

Open Case (Files)...: Invokesthe Open Casedialog. Viathisdiaog you select the CORSIM
simulation that you wish to post-process.

Open Case (Server)...: Thiscommand isfor use with remote socket connections. Thisoptionis
currently available for UNIX systemsonly.

Reload Case - case name: Reloadsthe currently open casethat has focus.

Close Case - case name: Closesthe open casethat has focus.

Print: Printsthe contents of the window with focus. Y ou may customize printing using the FilePage
Setup menu command.

Page Setup...: Invokesthe Page Setup dialog. Thisallowsyou to customize the printed page.
Available optionsinclude setting margins and adding atitle, caption, and footer to the printed
page with user-designated offsets. See Section 2.16.1 for details. This option isnot availablein
the UNIX version.

Print Setup...: Invokesthe Print Setup dialog. Thisdialog allowsyou to modify printer settings
such as the paper size and orientation. Thisoption isnot availablein the UNIX version.

Exit TRAFVU: Closesall open windows and exits TRAFVU.

TRAFVU User's Guide
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2.6.2 View

The View menu commands affect only the Network window with focus. It contains the following commands:

Dizplay  Dptionz  Animation Window  Help

Lisf=e

Link/Mode Diagram
FidNode.. N
v Select Eec Find Yehicle... W

Zoom |h Page Up

Zoom Dt Fage Down

Zoom Freset... &

Fan to Center

Show Entire Metwark, Chrl+PgDn

Map: This command displays the network as a map.

Link/Node Diagram: Thiscommand displays the network as alink/node diagram

Find: When you select the Find option, a submenu will appear. This submenu contains two

selections, Find Node and Find Vehicle. These are explained below.

Find Node: This command allows you to search for a specific node. You must enter the desired
node ID number. If this node exists, the system will find and select it. Because the Find Node
command does not change window focus, you will not see the selected node if it exists outside of
your current view. However, you may scroll or select Show Entire Network in order to view the
selected node. The Find Node command works best when the entire network isin view.

Find Vehicle: Thiscommand allows you to search for a specific vehicle. You must enter a
vehicle ID number to conduct asearch. If the vehicle exists, the system will find and flag it.
Because the Find V ehicle command does not change window focus, you will not see the flagged
vehicle if it exists outside of your current view. However, you may scroll or select Show Entire
Network in order to view the selected vehicle. The Find Vehicle command works best when the
entire network isin view. Vehicles must be turned on in order to use this command.

Select: Choosing this option changes the cursor to the selection arrow.

Zoom In: Choosing this option changes the cursor to the "magnifying glass"' zoom-in shape while

the cursor is over the window with focus. This magnifying glass cursor has two functions:

Place the cursor on a specific point in the network and click the left mouse button to cause that
point to become the center of an updated view, zoomed to a higher pre-set magnification level.
Additionally, you can use the <Page Up> key to zoom in slightly on a network using the current
center of the viewable area as the center of the new area.

To magnify a specific area, place the cursor on a point that you want to become a corner of a
zoomed-in view. Press down on the left mouse button and drag the "rubber band" box to the
point that forms the opposite corner of the new view. When you release the mouse button, the
areawithin the "rubber band" becomes the new magnified view. If you hold down the <CTRL>
key while performing this action, the zoomed-in image appearsin anew window. After choosing
this option, you may abort the zoom-in by pressing the <ESC> key.

Zoom Out: Choosing this option changes the cursor to the "magnifying glass" zoom-out shape

while the cursor is over the window with focus. Place this cursor on a specific point in the
network and click the left mouse button to cause that point to become the center of an updated
view, zoomed to alower pre-set magnification level. If you hold down the <CTRL> key while
performing this action, the zoomed-out image appearsin anew window. Additionally, you can
use the <Page Down> key to zoom out slightly on a hetwork using the current center of the
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viewable area as the center of the new area. After choosing this option, you may abort the zoom-
out by pressing the <ESC> key.

Zoom Preset...: Thiscommand accesses the Zoom Capture and Set dialog. Thisdialog lists the
size of the currently active window interms of X and Y coordinates. The dialog also contains a
number of buttonsthat allow you to set the size of the window. These buttons are explained
below:

Capture: Thisbutton allows you to capture the coordinates (or zoomvalues) of the current
window view. They can berecalled later to return easily to the same view.

Apply: Thisbutton allows you to apply the user-entered coordinates to the current window
view.

Help: This button accesses the TRAFVU Help system.

Load: Thisbutton loads and applies previously saved coordinates into the current window view.
It applies only the last set of coordinates.

Save: Thisbutton saves a set of coordinates to afile named captured.xy. Thisfile containsonly
the last set of coordinatesto be saved. The Save button does not apply the coordinates to the
current view. If you want to apply these coordinates, you must use the Apply button.

Cancel: Thisbutton ignores any value changes and closes the Zoom Capture and Set dialog. If

your current view was changed after applying a set of coordinates, this view will remain the same
even after Cancel has been used.

Pan To Center: Choosing this option changes the cursor to the pan-to-center shape while the cursor
isover the window with focus. Place this cursor on the network and click to redraw the network
with the point under the cursor as the center of the new view. Thisfunction does not change the
zoom-level of the view and can be duplicated using scroll bars. After choosing this option, you
may abort the pan operation by pressing the <ESC> key.

Show Entire Network: Displays the entire network in the window with focus. Y ou can invoke
this operation at any time by pressing the <CTRL>+<PgDn> accelerator key.

2.6.3 Display

The Display menu controls which objects (vehicles, signals, bus routes, etc.) are visible: (1) during animation,
and (2) in static views of the network. If no objects of the listed type are available for display, the menuitemis
grayed out and disabled. The Display menu Commands affect only the Network window with focus. It

contains the following commands:

Il Options  Anima
Yehicle

Traffic Control
MOE

Sensorz

Bus Stationz

Bus Boutes
Larne Markingz
Parking Activities

T ables and Graphs

Feszet Toolbar

Vehicle - Thiscommand causes vehicles to appear on the network. Vehicle locations and incidents
are synchronized with the simulation clock during animation.

TRAFVU User's Guide
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Traffic Control: Thiscommand displays signal heads or signs at links under actuated (round), pre-
timed (square), signed, and ramp-metered (diamond) control. Signal heads show their state,
synchronized to the clock, during animation.

MOE: Thefirst click on the MOE menu option opens the MOE Selection dialog, where you select a
MOE and specify the levels-of-service (LOS) applied to that MOE. If you have previously
specified MOE animation, clicking this menu option applies the defined parametersto the
network map; the MOE Selection dialog does not reappear. To reactivate the MOE Selection
dialog, use the MOE Preferences item under the Options pull-down menu or double click the
"MOE" label in the legend. See Section 2.11 for details on MOE animation.

Sensors: Thiscommand causes surveillance detectors, actuated controller sensors and data stations
to appear.

Bus Stations: Thiscommand causes bus stations to appear.
Bus Routes: Thiscommand causes bus routes to appear.

Lane Markings: Thiscommand causes lane markingsto appear. By clicking either mouse button
on alane marking, TRAFV U will display an information box that describes the lane marking.

Parking Activities: Thiscommand causes parking zones to appear.

Tables and Graphs: Thiscommand opens the Tables and Graphs window for the selected set of
network objects. See Section 2.12 for details concerning Tables and Graphs.

Reset Tool Bar: Thiscommand sets the button states on the tool bar back to the unpressed state
and removes the checks on all Display menu items.

2.6.4 Options

The Options menu contains the following commands:

Animation Window  Help

Application v Dvnamic Scrolling
Windaw. . v Tool Tips
MOE Freferences. ..

Application: When you select the Application option, a submenu will appear. This submenu
contains two selections, Dynamic Scrolling and Tool Tips. These are explained below.

Dynamic Scrolling: This command allows dynamic scrolling with the scroll bar thumbs.
Dynamic scrolling means that the view is updated simultaneously with the movement of the
thumbs. Use of this command is discouraged on slower machines, becauseit is process intensive.

Tool Tips: Thiscommand allows you to enable or disable the display of tool tipsfor tool bar and
APC dialog (when maximized) buttons.

Window: Thiscommand opens adialog that allows you to select options that affect individual
windows: Currently, you can select vehicle color schemes, vehicle detail, and Network window
background color. Y ou may also activate this dialog by double-clicking on the "Vehicle Color"
label in the legend or by right-clicking the mouse in the TRAFV U background. See Section?2.14
for detail s about vehicle colors and detail.

MOE Preferences: Thiscommand opens the MOE Selection dialog where you select aMOE and
specify the levels-of-service (LOS) applied to that MOE. Y ou can also activate this dialog by
double-clicking on the "MOE" label in the legend. See Section 2.11 for details on MOE
animation.
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2.6.5 Animation

The Animation menu controls animation. It contains the following commands:

m Windaw Help

Set Time-corsm . tif # 3...

Play In Beverze A
v FPalze Space
Play P

Single Step Fonward F
Single Step Backward ]

Reszet To 1 frameds T
Reszet To Start Time 5

Set Time - case name...: Thiscommand establishes time parameters for a simulation animation
run. Selecting this command opens the Animation Time Control dialog. Thisdialog allows you
to specify the current time, start time, and stop time for animation. Additionally, you can specify
the animation to skip simulation data points, a useful feature when animating MOE. The
parameters you specify in thisdialog apply only to the current simulation case(i.e., the case
window that had focus when you invoked the dialog). However, all windows for the selected
case are affected. For more information see Section 2.10.

Play in Reverse: Thiscommand playsthe animation in reverse. The <R> accelerator key
duplicates this function.

Pause: Thiscommand pauses the animation. The <Space Bar> accelerator key duplicatesthis
function.

Play: Thiscommand advances (plays) the animation. The <P> accelerator key duplicatesthis
function.

Single Step Forward: This command advances the animation one frame. The <F> accelerator
key duplicatesthis function.

Single Step Backward: Thiscommand reverses the animation one frame. The <B> accel erator
key duplicates this function.

Reset To 1 frame/s: Thiscommand resets the frame delay to 1 second. The <T> accelerator key
duplicates this function.

Reset To Start Time: Thiscommand resets the clock to the start time specified in the Animation
Time Control dialog. The <S> accelerator key duplicates this function.
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2.6.6 Window

The Window menu contains the following commands:

ﬂir'ldl:l'.-'-.' HE:||:|
Mew wWindow-carzm tif # 3
Cloze Window-carzm tf # 3

Harizontal Tile
Tile "Windaws
LCazcade Windows

Elaee SEE

v Show/Hide Tool Bar
v Show/Hide Legend
v Show/Hide Status Bar

Caze Descrption-corsm .tef # 3.

New Window - case name: Createsanew window showing the entire network for the named

CORSIM case.

Close Window -case name: Closesthewindow that hasfocus. If the window isthe last open

Network window for a case, this command also closes the case.

Horizontal Tile: Tiles all Network windows horizontally.

Tile Windows: Tilesall Network windows.
Cascade Windows: Cascades all Network windows.

Raise APC: Toggles between avisible (checked) and invisible (unchecked) APC dialog. Available
under UNIX only.

Show/Hide Tool Bar: Toggles between avisible (checked) and invisible (unchecked) tool bar in
the window with focus.

Show/Hide Legend: Toggles between avisible (checked) and invisible (unchecked) legend in the
window with focus. Thelegend displaysinformation regarding vehicle color, MOE type, and
signals. See Section 2.8for details on using the legend.

Show/Hide Status Bar: Toggles between avisible (checked) and invisible (unchecked) status bar.

Case Description - case name...: Opensthe Case Description window that displays information
about the CORSIM case represented in the window with focus.

2.6.7 Help

The Help menu contains the following commands:

Help Topics

&bout TRARYLL..

Help Topics: Activatesthe TRAFVU help facility.
About TRAFVU...: Providesgeneral information about TRAFVU.
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2.7 Tool Bar

Thetool bar, illustrated in the following figure, is a handy shortcut for invoking several of the more frequently
used menu commands. Pressing atool bar button invokes the corresponding menu selection. For example,
pressing the bus station button invokes the same system response as sel ecting the Display|Bus Stations menu
command.

The following text describes the functionality of each button on the tool bar. Buttons have three possible
states: "unpressed’, "pressed” or "disabled". Please note, "pressed” impliesthat the buttonisin the down
position and transitions to the up (unpressed) position when clicked. The term " unpressed" indicates the button
isin the up position and transitions to the down (pressed) position when clicked. Theterm "disabled" indicates
the button is not active, i.e., no action occurs when you click the button. A disabled button appears grayed out
when the type of object it representsis not available in the simulation. For example, if no parking zones have
been specified in the simulation input file then the Parking Zone button is disabled.

To increase the viewing area of the Network window you can hide the tool bar, legend, and status bar by using
the Show/Hide Tool Bar, Show/Hide Legend, and Show/Hide Status bar items under the Window pull-down
menul.

Pan-to-Center

Vehicle Display Select Mode

Traffic Control Display Tables and Graphs ZoomIn
MOE Animation Display Zoom Out

Sensor D|splay Park| ng Activities Display
Bus Station Display Lane Markings Display Show Entire Network
D

Bus Rout

isplay

TRAFVU Tool Bar

BUTTON FACE DESCRIPTION

Vehicle Display Button: Displays vehicles and incidents in the Network window. The
locations of vehicles and incidents are synchronized with the simulation clock.

(round), pre-timed (square), signed, and ramp-metered (diamond) control. Signal heads

]:m Traffic Control Display Button: Displayssignal heads or signs at links under actuated
show their state, synchronized to the clock, during animation.

TRAFVU User's Guide
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BUTTON FACE

DESCRIPTION

o

MOE Display Button: Thefirst press of the MOE Selection button opensthe MOE
Selection dialog where you select a MOE and specify the levels-of-service (LOS applied
tothat MOE. If you have previously specified MOE animation, pressing this button applies
the defined parameters to the network map; the MOE Selection dialog does not reappear.
To reactivate the MOE Selection dialog, use the MOE Preferences item under the Options
pull-down menu or double click the "MOE" label in the legend. See Section 2.11 for details
on MOE Animation.

Sensor Display Button: Displays surveillance sensors, actuated controller detectors,
and data stations.

Bus Station Display Button: Displays bus stations.

Bus Route Display Button: Displays bus routes.

Lane Markings Display Button: Displayslane markings. By clicking either mouse
button on alane marking, TRAFV U will display an information box that describes the lane
marking.

Parking Activities Display Button: Displays parking zones.

Tables and Graphs Button: Opensthe Tables and Graphs window for the selected set
of network objects.

Show Entire Network Button: Displaysthe entire network in the window with focus.

ABRK Q) &P s 8

Zoom In Button: Pressing this button changes the cursor to the "magnifying glass' zoom-
in shape while the cursor is over the window with focus. This magnifying glass cursor has
two functions: (1) Place the cursor on a specific point in the network and click the left
mouse button to cause that point to become the center of an updated view, zoomed to a
higher pre-set magnification level. Additionally, you can use the <Page Up> key to zoom
in slightly on a network using the current center of the viewable area as the center of the
new area. (2) To magnify a specific area, place the cursor on a point that you want to
become a corner of a new zoomed-in view. Press down on the left mouse button and drag
the "rubber band" box to the point that forms the opposite corner of the new view. When
you release the mouse button, the area within the "rubber band" becomes the new magnified
view. If you hold down the <CTRL> key while performing this action, the zoomed-in
image appearsin anew window. After choosing this button, you may abort the zoom-in by
pressing the <ESC> key.

Zoom Out Button: Pressing this button changes the cursor to the "magnifying glass"
zoom-out shape while the cursor is over the window with focus. Place this cursor on a
specific point in the network and click the left mouse button to cause that point to become
the center of an updated view, zoomed to alower pre-set magnification level. If you hold
down the <CTRL> key while performing this action, the zoomed-out image appearsin a
new window. Additionally, you can usethe <Page Down> key to zoom out slightly on a
network using the current center of the viewable area as the center of the new area. After
choosing this button, you may abort the zoom-out by pressing the <ESC> key.
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BUTTON FACE DESCRIPTION
= Pan To Center Button: Pressing this button changes the cursor to the pan-to-center
[-:' = "':] shape while the cursor is over the window with focus. Clicking in the network redraws the

network with the point under the cursor as the center of the new view. Thisfunction does
not change the zoom-level of the view and can be duplicated using the Network window
scroll bars. After choosing this button, you may abort the pan by pressing the <ESC> key.

2.8 Legend

The following figureillustrates the Network window legend. The legend contains information regarding
vehicle colors, MOEanimation, and signals. The legend displays thisinformation only when the
corresponding items are displayed on the network. For example, the vehicle colorkey appears only when
vehicles are displayed on the network. By default, the legend is visible. However, you may remove the legend
and tool bar to increase the network viewing area. To remove the legend, double click the "LEGEND" title
with the left button of the mouse. Y ou can also control the visibility of the legend via the Window|Show/Hide

L egend menu selection.

Vehicle Color e
Legend :
Incident Color
Legend
MOE Legend

Rarnp Mtr 4

Network Window L egend

The legend al'so provides you quick accessto the MOE Selection dialog and the vehicle color dialog. To
activate the MOE Selection dialog, double click the "M OE" label inthelegend. To activate the vehicle color
dialog, double click the"VEHICLE COLORS" label in the legend.

TRAFVU User's Guide
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2.9 Animation Playback Control (APC)

The APC dialog uses VCR style buttons to control animation. Animation isthe display of consecutive frames
or snapshots of the simulation for all open cases and windows. The APC duplicates most of the functionality
afforded by the Animation menu item in the Network window menu bar. However, you can access the
Animation Speed slider control ("Frame Delay") and the Interpolation slider control ("Frames/Time Step")
only viathe APC. The APC isawaysin the foreground; however, you may moveit to any part of the screen
or reduce its size to prevent it from obstructing your view of the network.

B IopmpDn B

Frame Delay (Second=)

KIN 2
0000 0.000 2000
Frames/Time Step

(] 4 B
1

30 30

APC Dialog

During animation the APC title bar displays the speed of the animation relative to real time. Animation speed
isexpressed in time steps'second and updates every 60 frames. If, for example, the duration of the simulation
caseis 10 minutes and the speed is 0.5 time steps/second (1/2 times real time), then animation of the entire
casewould take twenty minutes. If the speed is 2 time steps/second (2 times real time), then animation of the
entire case would take 5 minutes. When you pausethe animation or when the animation reaches the end of
simulation time, the title bar displays the elapsed real time in seconds. Keep in mind that the size of the
network and platform capability dictate the range of attainable speeds.

2.9.1 APC Buttons

The APC contains two types of buttons: momentary contact (button is pressed while mouse button is pressed
and is released when mouse button is released), and radio buttons. Radio buttons have three possible states:
"unpressed," "pressed," or "disabled." Please note that "pressed" impliesthat the button isin the down position
and transitions to the up (unpressed) position when clicked. Theterm "unpressed” indicates that the button is
in the up position and transitions to the down (pressed) position when clicked. The term "disabled" indicates
that the button is not active and no action will occur when you click the button. The following describes the
function of each APC button:

BUTTON FACE DESCRIPTION

ﬂ Reset to Start Time button: A momentary contact button that resets the animation time
to the start time specified in the Animation Time Control dialog The <S> accelerator key
duplicates this function.
Single Step Backward button: A momentary contact button that reverses the animation

I " oneframe. The <B> accelerator key duplicates this function.
Play In Reverse button: A radio button that reverse playsthe animation. The <R>

" accelerator key duplicates this function.
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BUTTON FACE DESCRIPTION

Pause button: A radio button that freezes animation. The <Space Bar> accelerator key
duplicates this function.

Play button: A radio button that advances (plays) the animation. The <P> accelerator key
duplicates this function.

Single Step Forward button: A momentary contact button that advances the animation
oneframe. The <F> accelerator key duplicates this function.

Dialog Size button: A momentary contact button that expands or reduces the APC dialog
to show or hide the Animation Speed dlider control and the Interpolation slider control.

Reset to 1 Second between frames button: A momentary contact button that resets
the frame delay to 1 second. The <T> accelerator key duplicates this function.

5 4 ¥ == |

Frame Delay Frame Delay slider control: Allowsyou to adjust the speed of animation. Delay is
Slider Control defined in terms of the amount of time between frames. Y ou may also adjust the speed
using the <® > (increase) and <— > (decrease) accelerator keys

Reset to 1 Frame per Time Step button: A momentary contact button that resets the
animation to 1 frame per simulation time step. It turns off interpolation.

&

Frames / Time Step | Frames/Time Step slider control: Allowsyou to specify the number of frames per
Slider Control simulation time step for interpolation. Y ou may also adjust the interpolation using the
<Shift>+<® > (increase) and <Shift>+<- > (decrease) accelerator keys

2.9.2 Frame Delay

The Frame Delay slider control allows you to adjust the display speed of the animation. For this application,
delay isdefined in terms of seconds per frame. For example, if you move the slider's thumb all the way to the
right, TRAFVU adds atwo second delay between each update. This causes animation to be very slow. If you
move the thumb all the way to the left, TRAFV U adds no delay time and animation runs as fast as possible.

Keep in mind that the size of the network and platform capability dictate the range of attainable speeds. When
the APC dialog has focus, you can adjust the display speed with the <® > (increase) and <— > (decrease)
accelerator keys. Also associated with thisslider control is areset button. When pressed, this button resets the
frame delay to 1 second.

2.9.3 Interpolation

TRAFVU's default animation mode is to display state data only at the times those data are output by the
CORSIM model (e.g., once every second). In this mode regardless of the animation speed, vehicles appear to
hop along the roadways because the distances vehicles travel in one second can be very large, especially for
vehicles traveling on high-speed freeways. To improve the quality and smoothness of the animation,
TRAFVU provides an option to generate additional vehicle states. These states are obtained by interpolating
between CORSIM produced states. Interpolation allows you to smooth the movement of vehicles asthey
animate, producing a more pleasing effect to the eye. However, interpolation slows down the animation.

TRAFVU User's Guide
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Interpolation is set viathe lower slider control in the APC and is expressed in terms of frames/time step. A
value of 1 frame/time step (slider control set to left extreme) means that no interpolation is used (only the
simulation-generated data points are displayed). A value of 2 or greater displays the simulation-generated data
points plus TRAFVU-generated data points. For example, avalue of 4 adds 3 interpolated data points for
every simulation data point. Increasing the frames/time step increases the smoothness of the animation but
decreases the speed of the animation. When the APC dialog has focus, you can adjust the interpolation with
the <Shift> +<® > (increase) and <Shift> +<- > (decrease) accelerator keys. Also associated with this
slider control isareset button. When pressed, this button resets the interpolation to 1 frame/time step (no
interpolation).

Finally, interpolation is applied equally to ALL simulation runs being displayed by TRAFVU. That s, you
cannot specify 3 frames/time step for one caseand 5 frames/time step for asecond case. Likewise, you cannot
perform interpolation on one case and turn interpolation off for a second case.

NOTE: When interpolating, the data point display control in the Animation Time Control dialog is
automatically set to 1 and it is disabled.

2.10 Animation Time Control

The following figure illustrates the Animation Time Control dialog. Thisdialog allows you to specify the
current time, start time, and stop time for animation. Additionally, you can specify the animation to skip
simulation data points, a useful feature when animating MOE. The parameters you specify in this dialog apply
only to the current simulation case(i.e., the casewindow that had focus when you invoked this dial og).
However, all windows for the selected case are affected. The Animation Time Control dialog contains a slider
control for setting the current time, three drop-down edit boxes, and four buttons:

i # 1: Animation Time Control - O] x|

Current Time
4l » ok
07 30:01 0F:30:01 074500 ——

Appl
Stat Time  [07:30:01 7] —PPY |
StopTime  [07:45:00 =] I
Display Help
Every n(thj=| 1 :I' Diata Point S

Animation Time Control Dialog

Current Time Slider Control: Allowsyou to set the current time for the animation of the selected
case. When adjusting the current time, the time displays are updated in the title bars of all the
affected windows. During animation, the "slider thumb" moves to indicate the current time. The
range displayed by the slider control is set by the Start and Stop time controls described below. 1f
the thumb has focus (indicated by its flashing), you can move the thumb using the <- >
(decrease) and <® > (increase) accelerator keys.
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Start Time: Specifiesthetime, as defined by the simulation, when the animation starts. The default
valueisthe start time of the simulation defined in the input specification file. A drop down list
shows the start times of all time periods specified in the input file. Y ou can select times from the
drop down list or typein avalid time. Thiscan be useful if you only want to view certain time
steps during the animation. Y ou cannot set the start timeto atime earlier than specified in the
input file.

Stop Time: Specifiesthetime, as defined by the simulation, when the animation stops. The default
value isthe stop time of the simulation defined in the input specification file. A drop down list
showsthe end times of all time periods specified in theinput file. Y ou can select times from the
drop down list or typein avalid time. Thiscan be useful if you only want to view certain time
steps during the animation. Y ou cannot set the stop timeto atime later than specified in the input
file. Additionally, the stop time must be set to a value greater than the start time.

Display Every n(th) = Data Point: Thisdrop-down edit box allows you to skip data points when
displaying animation. Thisfeatureis useful when you want to display a snapshot of the vehicle
states or MOE values at specified timeintervals. For example, the simulation updates MOE
values at a user-defined simulation time interval. Thelast valuein the drop-down list represents
this user-defined timeinterval. A value of 1 indicates every datapoint is displayed during
animation. Thisfeature isdisabled when interpolation is active.

Onceyou have selected the start and stop times and/or atime step increment, press the Apply button to apply
the selectionsto the case. The OK button also applies your selections to the case and closes the Animation
Time Control dialog. If you have specified a start or stop time that is out-of-bounds, pressing the Apply or
OK button causes TRAFV U to display awarning. The Cancel button rejects your pending sel ections and
closesthe dialog.

2.11 MOE Animation

The following figureillustrates the MOE Selection dialog. This dialog appears when you select the MOE
Preferencesitem under the Options pull-down menu, the first time you press the MOE Animation tool bar
button, or the first time you select the Display|M OE menu item. Y ou can also double click on the "MOE" |abel
in the legend to activate this dialog.

MOE Selection corsml_trf # 1

Measure of Effectivengss: Time Interval = 60 &

|Speed,‘ Average - All Vehicles [milesfhour]

v All [" Surface
[ Freeway
[ Freeway Ramp

All T Surface TFreewayT Ramp ]

\i
=
L]

AddRemove Description Color Min <= x < Max

Apply |

! | |Range1 | IREd \{—‘ Cancel |
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The MOE Selection dialog allows you to select asingle MOE and specify the levels-of-service (LOS) applied
to that MOE. You may apply the same LOS to all sub-networks or select different LOS for surface-street,
freeway, and freeway ramp sub-networks. In specifying the LOS, select a color to represent each LOS on the
network map during animation. The selected MOE is synchronized with the clock, but is only updated at the
interval rate defined in the simulation input file.

To apply the same set of color code and range values to all sub-network types, check the "All" box. If you
want to apply adifferent color code and set of range values to each of the three types of sub-network, check the
appropriate sub-network boxes rather than the "All" box. The tabs displayed under the sub-network choice are
available only if checked in the sub-network choice.

Thedialoginitially specifies one range that includes all possible values of the selected MOE. Y ou may add up
to six additional ranges for atotal of seven. To add arange, enter a maximum value for the last specified range
and press<Enter>, <Tab>, or the next range number button. This process automatically fillsin the next
range's minimum value and places the cursor in the next range's maximum value field, allowing you to easily
enter consecutive ranges. To enter non-consecutive ranges, edit the values by clicking in the value edit box
and changing the number. Ranges cannot overlap and must increase monotonically. For example, Range 1
may range from 10 to 20 and Range 2 may range from 30 to 40. However, Range 1 cannot be from 30 to 40
and Range 2 from 10 to 20. For Range 1 the minimum value may be specified as "<" which translates to all
values | ess than the maximum for Range 1. For the last range specified, the maximum value may be specified
as">" which translatesto all values greater than the minimum for that range. Finally, to remove arange, click
on its range number button. All other ranges move up to fill in the deleted range.

Each window can display only one MOE. To display multiple MOEs for a hetwork, you must instantiate
multiple windows of that same network.

2.12 Tables and Graphs

The Tables and Graphs featurein TRAFV U allows you to analyze the results of a CORSIM run using
tabulated displays of dataand two-dimensional (2-D) line graphs. For example, you can select thelinks in an
arterial and graph the average travel times on those links as a function of the time of day. After optimizing the
signal timings on those links, you can produce the same graph for the new run and compare it side-by-side with
the run using the original timings.

2.12.1 Capabilities

With the current version of TRAFV U Tables and Graphs you may view link attributes and measures of
effectiveness (MOE) as afunction of time. Inthisversion, links are the only objects for which you may
display tables and graphs. In asingle table or graph you may view multiple attributes for asingle link or a
single attribute for multiple links. However, TRAFVU limits you to a maximum of 20 curves per plot or 20
columns per table. When plotting multiple attributes for asingle link, the selected attributes must have the
same units. Finally, you are allowed to generate multiple tables and graphs for a single Network window. Just
click on the Tables and Graphs button to display additional Tables and Graphs windows.

2.12.2 Display Formats

The graph format displays datain a2-D, x-y line graph with time plotted along the x-axis. Each curveinthe
graph represents a different attribute or link

Thetable format displays datain agrid where each row represents a different time and each column represents
adifferent attribute or link.
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2.12.3 Basic Usage

To produce atable or graph you must first select an object or set of objects using the mouse. Selected objects
appear highlighted (see Sections2.5.3and 2.5.4). If TRAFVU allows tables and graphs to be generated for the
class of objects you selected (e.g., links), the Tables and Graphs button in the window's tool bar becomes
enabled. After selecting an object or set of objects (up to 20), press the Tables and Graphs button. A window
appears that allows you to specify the attributes or MOE you wish to view for the object(s) you sel ected.

With the Tables and Graphs window you may select attributes or MOEfrom two different lists. "User-
Specified Input Data" and " Simulation-Generated Data". |f you selected multiple objects (e.g., links), this
window allows you to select only one attribute or MOE. If you selected a single object, you may select
multiple attributes or MOE from the lists. However, once you have specified the first attribute, you are
allowed to select only those attributes that have the same units asthe first. Selected attributes appear in the
Selected Datallist to the right of the window. Y ou may select an attribute by highlighting the attribute in alist
then pressing the Add button. Y ou may also select an attribute by double clicking the attribute in the selection
list. Inthe same manner, you can delete an attribute from the Selected Data list.

Once you have selected an attribute or set of attributes, press either the Table or the Graph button at the bottom
of the window to display either atable or graph. Tables and graphs are displayed in the same window asthe
data selection lists. Note, once you have generated atable or graph, you may switch from one to the other
using buttonsin the button bar at the top of the display. From the Data Selection Viewbutton in the table or
graph button bar, you may return to the data selection lists. Finally, you can remove the Table and Graph
window by pressing the Close button in the Data Selection view or by pressing the Exit button in either the
Table or Graph view.

2.12.4 Table and Graph Window Details

The Tables and Graphs window contains three separate views, only one of which is displayed at any onetime.
Theseviews are: Data Selection, Graph, and Table.

2.124.1 Data Selection View

The Data Selection view contains three scrollable lists and 8 buttons as illustrated:

;™ Tablez And Graphs Mi=] E3

User-Specified Input Data
Link Id ﬂ Add
Grade 4'
Mean Start-Up Lost Time for Fi

Desired Free Flow Speed - |
. Ld Delete

Simulation-Generated Data Selected Data
BUS -M{T i’ i’
BUS - Mean Speed
BUS - Person Trips

BUS - Total Buses Discharge:» -
b 4 | b

X Axis | 07:30:01 - 07:45%:00 Y-Axis Units:

LE

Close | New Data | Table | Graph | Help |

Table and Graph Data Selection View

TRAFVU User's Guide

2-21



TRAFVU Graphical User Interface

User-Specified Input Data: Thisscrollablelist contains a set of attributes for an object that are
specified by the user and are inputsto the CORSIM simulation. For example, the user specifies
the Desired Free Flow Speed for alink asinput to CORSIM. Thislist contains both time-
invariant attributes and those input attributes that vary by time period.

Simulation-Generated Data: Thisscrollable list contains data items for an object that are generated
by CORSIM. These outputs vary by time. For example, Average Speed for All Vehicleson a
link

Selected Data: Thisscrollable list contains those dataitems you selected for viewing from the other
two lists described above. All selected dataitems must have the same units. Units are defined by
the first selected item on the list.

Add: Thisbuttonisused to add an item from the selection liststo the Selected Datalist. To add an
item, highlight the desired item in the selection list by clicking on it with the left mouse button.
Then press the Add button. The selected item appears and becomes enabled on the Selected Data

list and becomes disabled on the list it came from.

Delete: Thisbutton isused to remove an item from the Selected Datalist. To delete an item,
highlight the desired item in the Selected Data list by clicking on it with the left mouse button.
Then press the Delete button. The selected item disappears on the Selected Data list and
becomes enabled on the list it came from. In the current software release, you must use the New
Data button to change data in the Selected Data list after you have displayed atable or graph.

X Axis: Thisbutton displaysthe X-Axis Range dialog that allows you to specify the range of time
for the dataincluded in the table or displayed in the graph.

Close: Thisbutton closes the Tables and Graphs window.

New Data: This button clearsthe table and graph and erases the entriesin the Selected Data list. In
the current software release, you must use this button to change datain the Selected Data list after
you have displayed atable or graph.

Table: Thisbutton displaysatable of valuesfor the dataitems you selected (those itemsin the
Selected Data list).

Graph: Thisbutton displays a graph that contains curves for the dataitems you selected (those items
in the Selected Data list).

Help: Displaysahelp window containing instructions for using the Tables and Graphs featurein
TRAFVU.

2.12.4.2 Graph View

The Graph view, illustrated below, contains a button bar at the top of the window and a status bar at the bottom
of thewindow. The graphis displayed in the region between the button bar and the status bar. Enlarging or
shrinking the window enlarges or shrinks the graph. Static (time-invariant) data are plotted as aflat line. User-
specified input datathat vary by time period appear as "stair steps".
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;™ Tables And Graphs [ O] %]

Link 210014

40 T I I I

besiren Free Flow Speed _'_

35 | opeesimerne - a1 verices e ]
Sneed; Aemge - Lefl Tum venides

) S S ~ | | | | | | |
Sneed; fuerge - Righi Tum Verides

25 - —

0 - —

15 |- o N e s VA / =

—Cc O T —wm——3

! ! | | | | | | |
a
78000 73000 TE200 700 TA400 79500 73800 79700 OO0 73900 74000

Time of Day

Double Click Legend Label to Change Curve Style

Graph View

The status bar displays descriptions of the buttons in the button bar when you place the mouse cursor over a
button. The button bar contains five buttons asillustrated above and described bel ow:

BUTTON FACE DESCRIPTION
m The Exit button closes the Tables and Graphs window:.
g The Data Selection View button switches the window to the Data Selection view.

The Table View button switches the window to the Table view.

% The Print button printsthe graph. Printing uses a"what you see is what you graph"

agorithm to produce a printed version of the graph that matches closely in size to
the graph displayed on your screen. Therefore, by enlarging or shrinking the
display window, you can affect the size of the printed graph.

? The Help button displays help for the Tables and Graphs feature.

Within the graph area, you may double click on a curve definition in the graph legend. Thisaction displaysthe
Plot Style dialog for the selected curve. From this dialog, you may change the color, line style, and symbol
type of the selected curve. Double clicking on the actual curvein the graph area displays adialog that liststhe
x and y data val ues for the data point nearest to the point you clicked. Y ou may also zoom-in on an area of the
graph by pressing the left mouse button and dragging the rubber-band boxto enclose the area you wish to see.
Double clicking on any blank spacein the graph area returns the graph to its original size. Y ou may need to
resize the display window to see the legend text or axis labels.
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2.12.4.3 Table View

The Tableview, illustrated below, contains a button bar at the top of the window and a status bar at the bottom
of thewindow. Thetable isdisplayed in the scrollable region between the button bar and the status bar. Static
(time-invariant) data appear only in the first row and are not repeated in subsequent rows. User-specified input
datathat vary by time period appear only in the rows that demarcate time periods.

.~ Tables And Graphs = =] 3
Link 210014 [milesthour] jl
Time pDezired Free Flow Speed Speed; Average - All VehicSpeed; Average - Left TurgSpeed; Average - ThroughiSpeed; Average - Rig
07:30:00 30.00 n* 0n* n* n*
07:31:00 0.00 0.00 0.00 0.00
07:32:00 13.99 13.80 1415 0.00
07:33:00 16.79 13.78 1413 24.03
07:34:00 15.81 12.38 1415 23.87
07:35:00 16.14 13.67 14.03 23.68
07:36:00 15.42 1427 14.06 18.21
07:37:00 14.27 13.68 12.84 1TAT
07:38:00 14.24 13.65 13.62 15.69
07:39:00 14.67 14.79 13.72 15.98
07:40:00 14.57 14.52 13.70 15.96
07:441:00 15.18 14.91 14.60 16.31
07:42:00 15.26 15.25 14.59 16.30
07:43:00 15.62 15.27 15.36 17.05 -
KIN ;d
|* Indicates the Value is Undefined

Table View

The status bar displays descriptions of the buttonsin the button bar when you place the mouse cursor over a
button. The button bar contains five buttons asillustrated above and described bel ow:

BUTTON FACE DESCRIPTION

The Exit button closes the Tables and Graphs window.

The Data Selection View button switches the window to the Data Selection view.

The Graph View button switches the window to the Graph view.

The Print button printsthetable.

The Help button displays help for the Tables and Graphs feature.

o8 | | T |3 | =

2.12.4.4 X-Axis Range Dialog

Thefollowing figureillustrates the X-Axis Range dialog. To access thisdialog, pressthe X Axis button on
the Data Selection view of the Tables and Graphs window. This dialog allows you to specify the range of
times displayed on the x-axis of agraph or in the rows of atable. The maximum range you may specify is
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limited to the range of time dictated by the simulation run you are processing. The dialog contains two slider
controls and three buttons as shown:

Table/Graph X-Range

Start Time
I i
07:30:01 07:30:01 07:45:00

Stop Time
[l |+
07:30:01 07:45:00 07:45:00
0K | Cancel | Help |

X-Axis Range Dialog

Start Time: Thisslider control allows you to specify the starting time of the x-axis. Thistime must
be less than the ending time specified for the axis.

Stop Time: Thisdlider control allows you to specify the ending time of the x-axis. This time must
be greater than the start time specified for the axis.

OK: Thisbutton accepts the specified times and closes the dialog. However, if the start time exceeds
the stop time, you will not be ableto exit this dialog with the OK button.

Cancel: Thisbutton closes the dialog without changing the x-axis range values.

Help: Thisbutton displays help text for the X-Axis Range dialog.

2.12.45

Thefollowing figureillustrates the Plot Style dialog. To activate this dialog, double click on a curve definition

inthe graph legend. From thisdialog, you may change the color, line style, and symbol of the selected curve
(indicated in the dialog's title bar). The dialog contains three selection grids and four buttons as shown:

Deszired Free Flow Speed |

Plot Style Dialog

LIME T*PE POIMT TYPE COLOR
Solid Line RORE [ Green
Dotted Line -T Blue Cyan
Dashed Line Y L 4 Magerts ellosy
» Fed Gray
Lt Gray Dk Gray
Ok | Apply | Cancel | Help |

Plot Style Dialog

Line Type: Thisselection grid allowsyou to specify one of three different line styles for the selected
curve.

Point Type: Thisselection grid allows you to specify one of seven different symbolsfor the data
points in the selected curve. You may also choose not to display data points for the curve.

Color: Thisselection grid allows you to specify one of ten different colors for the selected curve.
OK: Thisbutton accepts the specified curve attributes and closes the dialog.
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Help: Thisbutton displays help text for the Plot Style dialog.

Apply: Thisbutton accepts the specified curve attributes and |eaves the dialog open.
Cancel: Thisbutton closes the dialog without applying any pending changes to the curve attributes.

2.13 Signal Controller Displays

Within CORSIM traffic is controlled by stop signs, yield signs, fixed-time signal controllers, actuated signal

controllers, and ramp meters. While sign control operation is easy to understand, the signal control operations
are more complex. TRAFVU provides specialized signal controller diagramsto help you analyze the operation
of the CORSIM signal controllers. The following sections describe the use and features of these signal control

diagrams.

2.13.1

Actuated Controller

The following figureillustrates the Actuated Controller dialog. Y ou can activate this dialog by clicking either
mouse button while the cursor is over an actuated signal head (round signal display) in the Network window.
When activated, the controller dial og displays information for the controller associated with the signal head on
which you clicked. However, once activated the controller dialog allows you to examine any actuated
controllerin the network by specifying the ID of the node at which the controller islocated. Typically, al
signal heads at an intersection are controlled by the same controller.

i Actuated Controller - Duration

=10] x|

I Duration |Cuurdinatiun Tryarlag L Dhisdpast

| Detector | Gap

vote (18]

EEHEL ng;mi

2, 4
3 ¥

Phase El j
-

Cycle Length (s): 90

Phase Interval Data

Phase: 2

Max. Green: bl 5

Min. Green: 20 s

Added Initial/Actuation: 0 s
Veh Extension: 5 5

Max. Init. Interval: 20 s

Yellow change: 4 s

Red clearance: 1s

Red revert: 0 s

Red Lock Set

Double entry Allowed

Last vehicle passage Inactive
Recall to Maz. Init w/o demand
No Rest in Red

Cannot Terminate Before Force-off

J |

Pedestrian Data

Walk Duration: 7 s

Don't Walk Duration: 10 s
Arrival Type: Stochastic
Intensity: 100 peds'hr
WALK will rest in phase

o

5

Close Frint

Help

Actuated Controller Dialog
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The Actuated Controller dialog displays the right-of-way at an intersection for each of the phases of the
controller. Thisdialog always displaysthe controller ID (node ID at which the controller is located), phase,
cyclelength and offset. Y ou may also toggle between seven additional displays and diagrams that characterize
the operation of the controller. The following section briefly describes these displays.

Duration: This button activates the Duration display. The Duration display isthe default display
and specifiesthe interval and pedestrian (if available) data.

Detector: Thisbutton activates the Detector display. The Detector display providesinformation
about all of the detectors associated with the specified controller.

Coordination: Thisbutton activates the Coordination diagram The Coordination diagram displays
the relationship of the force-off, yield point, and permissive period in a coordinated controller.

Gap: Thisbutton activates the Gap diagram. The Gap diagram displays the data that determine the
gap reduction operation for the specified phase

Overlap: Thisbutton activates the Overlap diagram. The Overlap diagram isagraphical display of
phases that have overlapping movements.

Gap Output: Thisbutton activates the Gap Output diagram. The Gap Output diagram is a graphical
display of the actuation and gap reduction stepstaken at any given simulation time for a specified
phase. You can view the data as a snapshot of a phase's activity for a specified timeor asa
dynamic display that updates during animation. (NOTE: this feature is not available in the
current release).

Phase Output: This button activates the Phase Output diagram. The Phase Output diagram isa
graphical display of the actuated control ring diagram and permissive period diagram. You can
view the data as a snapshot of the phase's activity for a specified time or as a dynamic display that
updates during animation. (NOTE: thisfeatureis not available in the current release).

Node: Thiscontrol indicates which controller is being displayed by the dialog. Controllers are
identified by the node (intersection) they control. You may view other actuated controllers in the
network by using the next (>) and previous (<) buttons |ocated to the right of the node display or
by typing inthenode ID. You may also click on any of the signal heads at an intersection to
display controller information for that intersection.

Phase: Thiscontrol indicates which controller phaseis represented by the displayed data. Y ou may
select a phase by using the next (>) and previous (<) buttons located to the right of the phase
display, typing in the phase number, or clicking on the desired phase in the phase grid.

2.13.2 Fixed-Time Controller

The following figure illustrates the Fixed-Time Controller dialog. Y ou can activate thisdialog by clicking
either mouse button while the cursor is over afixed-time signal head (square signal display) in the Network
window. When activated, the controller dialog displays information for the controller associated with the
signal head on which you clicked. However, once activated the controller dialog allows you to examine any
fixed-time controllerin the network by specifying the ID of the node at which the controller islocated.
Typically, al signal heads at an intersection are controlled by the same controller.

The Fixed-Time Controller dialog displays the right-of-way at an intersection according to the phasing defined
in the simulation input (.trf) file. Thisdialog always displaysthe controller ID (node ID at which the
controller islocated), time period, cycle length, offset, minimum main street green time, current interval, and
elapsed time for the interval. Additionally, you may toggle between two types of diagrams that characterize
the operation of the controller: Interval diagram and Free Flow Diagram. These diagrams are described
below.
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| Interval ||FFEE-F|DWI j
Node 25 Cycle Length (s): 100

Time Period (1 JJ Offset (s): 10
Min. Main 5t Grn (s): N/A

Interval 0 of 9 Elapsed Time (s): 0

is M= 2s
1 1 | E
4 | 4

Close | Brint | Help I

Fixed-Time Controller Dialog

Interval: Thisbutton displaysthe interval diagram. Theinterval diagram displays the signal
indications for each of the pre-timed intervals (phases) and their duration. Green left-turn arrows
indicate protected left turns and blue left turn arrows indicate permitted movements.

Free-Flow: Thisbutton displaysthe free-flow diagram A free-flow diagram is atime-space
diagramthat displaysthe flow of traffic along an artery based on the specified green signal
durations, intersection separation distance, and desired free-flow speed for each link in the artery.
Nodes (intersections) controlled by semi-actuated controllers that are coordinated with the artery
flow are also displayed in this diagram. Nodes under semi-actuated control are indicated by
duration bars with vertical lines. Nodes controlled by fully-actuated controllers with zero cycle
length are indicated by gray duration bars.

Node: This control indicates which controller is being displayed by the dialog. Controllers are
identified by the node (intersection) they control. You may view other fixed-time controllersin
the network by using the next (>) and previous (<) buttons located to the right of the node display
or by typing inthe node ID. You may also click on any of the signal heads at an intersection to
display controller information for that intersection.

Time Period: Thiscontrol indicates which time period is represented by the displayed data.
CORSIM allows you to specify different controllertimings for each time period in the
simulation. Y ou may select the time period by using the next (>) and previous (<) buttons
located to the right of the time period display or by typing in thetime period. Cycle length,
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signal indications, reference offset, and minimum main street green time are updated as you
change time periods.

2.14 Background, Vehicle Colors, and Vehicle
Detail

From the OptionsWindow menu command, you can open adialog that allows you to select the color scheme
and detail used to display vehicles during animation and the background color of a Network window. After
making your selections using this dialog, implement those selections by clicking on the Apply or OK buttons.
The Applybutton implements the color selections. The OK button implements the sel ections and removes the
selection dialog from the screen.

The following sections describe each of these options.

2.14.1 Background Color

The background tab, illustrated below, allows you to set the color of the Network window background. Select
the desired color from the drop down list. This operation applies only to the selected window. Y ou may want
to set the background to white prior to printing the Network window. Thisincreases the contrast of the printed
image and saves print toner.

Preferences: # 1 |
Vehicles | Backgruund]

Background Color Set to:

IGreen j

Cancel

Help

Tabbed Dialog for Networ k Background Color

TRAFVU User's Guide

2-29



TRAFVU Graphical User Interface

2.14.2 Vehicle Color

The vehicle tab, illustrated below, allows you to set the color and drawing detail for vehicles. There arefive
schemes for assigning colorsto vehicles and are described in the following sections.

Preferences: # 1 |

“Ehicles T Backgruund ] _. .......... DK .............

Vehicle Color Based on: Aol
" Random " Driver Type A
@ Turn Code = Acceleration Cancel
" Vehicle Type

VYehicle Detail: Help

' Rectangles
" Enhanced Rectangles
" Enhanced Rectangles with Lights

Tabbed Dialog for Vehicle Color and Detail

2.14.2.1 Random Colors

When the Random Colors option is selected, vehicles are assigned colors randomly. This provides easier

tracking of individual vehicles than the other color schemes. Additionally, this scheme makes the simulated
vehicles look more realistic, which might be preferred for public presentations.

2.14.2.2 Color by Turn Movement

When the Color by Turn Movement option is selected, vehicles are color coded by their type of turn
movement:

TURN MOVEMENT COLOR
Left Turn Green
Through White
Right Turn Yellow
Left Diagonal Light Blue
Right Diagonal Blue
Turn Code Error Red

2.14.2.3 Color by Vehicle Fleet Type
When the Color by Vehicle Type option is selected, vehicles are color coded according to their fleet:
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VEHICLE FLEET COLOR
TYPE
Auto White
Truck Green
Carpool Yellow
Bus Blue

21424 Color by Driver Type (aggressiveness)

When the Color by Drive type option is selected, vehicles are colored according to their driver type. Thisis
based on ascale from 1 to 10, where 1 isthe least aggressive and 10 is the most aggressive:

DRIVER TYPE COLOR
Typel Dark Blue
Type2 Light Blue
Type3 Dark Gray
Type 4 Light Gray
Type5 White
Type6 Dark Green
Type7 Light Green
Type8 Yellow
Type9 Orange
Type 10 Magenta

2.14.2.5 Color by Acceleration

When the Color by Acceleration option is selected, vehicles are colored according to their acceleration

ACCELERATION COLOR
TYPE
Emergency deceleration Orange
Deceleration Yellow
No Acceleration White
Acceleration Green

2.14.3 Vehicle Detall

There are three levels of detail for vehicles. The first level, Rectangles, merely draws each vehicle asa
rectangle. Enhanced Rectangles, the second level, provides a more realistic view of vehicles. Thethird level,
Enhanced Rectangles with Lights, duplicates the features provided by the second level and adds turn signal
lights that indicate the vehicles upcoming turn movement. Additionaly, taillights illuminate to indicate
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deceleration, and headlights illuminate to indicate acceleration. Animation slows as you increase the vehicle
detail.

2.15 Attributes

Y ou may view the attributes for links, nodes, vehicles, signal heads, bus stations, bus routes, sensors, parking
zones, and source/sink nodes by clicking on the object of interest with the right mouse button. For objects that
have several categories of data (e.g., links) the right mouse click pops up the Attribute Menu dialog illustrated
below. Thismenu displays categories of datathat are available for the object. For links, the menu window
displaysthelink ID in thetitle, a handy feature when trying to identify links in the network. When you click
on amenu item with the left mouse button, TRAFV U displays the selected datain an Attribute Display
window, asillustrated below. This sample window displays simulation input attributes for a surface-street
link.

Surface Link [ 21. 14] |

Geometric Data

Simulation Input Data

Time Interval Output Data
Time Step Output Data
Clo=e Menu & iz Windows
Clo=e Menu

Attribute Menu Dialog

i™Link Id: 210014 - Simulation Input D ata M=] E3
Edit Help

Subnetwork Model Type: HETSIM

Subnetwork Id: 2

Mean Start-Up Lost Time for First Vehicle (seconds): 2.5

De=ired Free Flow Speed {miles/hour): 30

Queue Discharge Characteristics Code: 1

Mean Queue Discharge Headway= (seconds):
1) 2.2

Right Turn on Red Allowed:
1) True_

Pedestrian Crossing Yolume Codes:
1} HO_TRAFFIC

Yolume of Traffic for Each Turn Movement (% or vph):
1) Left: 30, Thru: 30, Right: 40, Diag: 0

Turn Movement is Prohibited:
1} Left: False_, Thru: False_, Right: False_, Diag: False_

Turn Movement Yolumes for Yehicles Entering via Left (% or vph):
1) Left: 0, Thru: 0, Right: 0, Diag: 0

Turn Movement Wolumes for Yehicles Entering via Thru (%o or vph):
1} Left: 0, Thru: 0, Right: 0, Diag: 0

Turn Movement Yolumes for Yehicles Entering via Right (% or vph):
1) Left: 0, Thru: 0, Right: 0, Diag: 0

Turn Movement Yolumes for Yehicles Entering via Diag (% or vph):
1} Left: 0, Thru: 0, Right: 0, Diag: 0

KTl B

Sample Attribute Display Window
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These Attribute Display windows show static geometric and simulation input data that define the object. The
Time Interval Output window contains data that are generated by the simulation at the time interval specified
intheinput file. The datain thiswindow update automatically as the animation progresses. The following
figureillustrates a sample Attribute window for avehicle. The datain this window update every simulation
time step, allowing you to track the selected vehicle. Additionally, clicking on avehicle flags the vehicle so
you can track it as it moves through the network.

i™WVehicle Track |

Yehicle 1d: 22
Yehicle Fleet: Auto
Vehicle Type: 1
Vehicle Length (ft): 14
DOriver Type: 2
USH Id: 510
DSH Id: 52
Current Lane: 3
Changing Lane: Ho

Candidate Lane: 1]
Dist. from USH (ft): 1955
Acceleration (ft/zi=): 0 L\}

Speed (ft's): 86

Turn Code: Through
De=tination: 333
Leader 1D: 679
Follower ID: Tar

Vehicle Track Window

2.16 Printing

You may print the contents of a Network window by selecting Print under the File pull-down menu. You can
specify the page margins using the File|Page Setup option. TRAFV U may ignore either the vertical or
horizontal margin setting to maintain the aspect ratio of the network image. Page orientation (landscape or
portrait) defaultsto your system's default. However, you may specify the page orientation viathe File|Page
Setup option.

2.16.1 Page Setup

The Page Setup dialog, shown below, allows you to specify margins and add atitle, caption, and footer to the
printed image. TRAFVU centersthetitle, caption and footer strings.

You may enter atitle of up to 50 charactersinthe"Title" field. Thetitleisautomatically defaulted to the name
of the simulation input file. You can also specify the title's offset from the top of the printed image. For
example, if you specify an offset of 2 inches, the bottom of the title string is printed 2 inches from the top of
the image.
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i™Page Setup: # 1 |
Edit Help
Title; Offzet In Inches From Top Of Image:
|Sample neswtork: corsmi tef | |IZI.5IZIIZI ‘
Caption: Offzet In Inches From Bottom Of Inage:
|Ir|tersedian 25 | ||:|.5|:u:| ‘
Footer: Offzet In Inches From Bottom Edge Of Page:
|F‘age 3 | ||:|.5|:u:| ‘
Margins:
Lett [1.000]  Right |1 .nun| Top: ‘1 000 | Battam; | 1.000
oK | Print Setup... | Print | Cancel | Help |

Page Setup Dialog

Y ou may enter up to 50 charactersin the "Caption" field. Y ou can also specify the caption's offset from the
bottom of the printed image. For example, if you specify an offset of 0.5 inches, the top of the caption string is
printed 0.5 inches from the bottom of the image.

Y ou may enter up to 50 charactersin the "Footer" field. Y ou can also specify the footer's offset from the

bottom of the page. For example, if you specify an offset of 3 inches, the top of the footer string is printed 3
inches from the bottom of the page.

Y ou may specify the left, right, top, and bottom margins within arange of 0 to 5 inches. Any entries outside of
thisrange trigger adialog box warning you that a value is out-of-bounds. If you do not specify margins, they
default to 1 inch. To maintain the aspect ratio of theimage, TRAFVU may adjust the top/bottom or left/right
user-specified margins.

2.16.2 Print Setup

The Print Setup dialog is astandard dialog for setting the parameters of the default printer. The look and
contents of the dialog depends on the make and model of your default printer. From thisdialog, you can select
landscape or portrait modes for your printed image.

Print Setup EHE

— Printer
FProperties |

Marme: SSCOLORADOSHE Laseret 5Si My

Status: Feady

Type: HF Laserlet 55 b

Where:  Tranzportation Department Copy Foom
Comment: PCL Mode

— Paper Onentation
Sizen ILetter j " Poitrait
Source: I.t'-\utnmatically Select j " Landscape

Metwork... | (]S I Cancel

Print Setup Dialog
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2.17 Shortcut Keys

This section identifies the shortcut keys available in the TRAFV U application.

2.17.1 Pan/Zoom Shortcuts

In addition to the standard zoomfunctions provided in both the Network window tool bar and View menu,
TRAFVU provides shortcuts to make minor adjustments to the zoom level.

Micro Zoom-In: Hold the <CTRL> key while pointing with the arrow cursor to a point on the map
that will become the center of the zoomed-in view. Double click the left mouse button to activate
the zoom-in. The updated view appearsin the current window, i.e., a new window is not
generated. Additionally, you may micro zoomin on the center of the network by pressing the
<Page Up> key.

Micro Zoom-Out: Hold the <CTRL> key while pointing with the arrow cursor to a point on the
map that will become the center of the zoomed-out view. Double click the right mouse button to
activate the zoom-out. The updated view appearsin the current window, i.e., anew window is
not generated. Additionally, you may micro-zoomout on the center of the network by pressing
the <Page Down> key.

Show Entire Network: Pressthe <CTRL>+<PgDn> keysto fit the entire network in the window.

Zoom Capture and Set: Pressthe <Z> key in order to bring up thisdialog.

i=Zpom Capture and Set |
Min x: |6034 Min ¥ | 5896
Max X: | 6297 MaxY:|6727
Capture Apply Help
Load Save Cancel

Zoom Preset Dialog

2.17.2 Find Shortcuts

The following keys provide shortcutsto the find dialogs illustrated below:
Find Node: Pressthe <N> key in order to bring up the Find Node window.
Find Vehicle: Pressthe <V> key in order to bring up the Find Vehicle window.

= Find Node ]| . Find Vehicle ]|

Please specify the node 1D: Please specify the vehicle 1D:

Find | Close | Help | Find | Close | Help |

Find Node and Find Vehicle Dialogs
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2.17.3 APC Shortcuts

Y ou may access the APC functions without the mouse using the following accelerator keys. Letter keys are
caseinsensitive, i.e., they operate with or without the Caps Lock enabled. Letter keys are active only when the
Network window or APC dialog has focus. Arrow keys are active only when the APC dialog has focus.

APC SHORTCUT DEFINITION
Space Bar Toggles between Pauseand Play
P Play
R Reverse
F Single Step Forward
B Single Step Backward
S Reset to Start Time
T Reset animation display speed to 1 frame/second
® Increase animation delay
- Decrease animation delay
<Shift>+® Increase interpolation
<Shift> + = Decrease interpolation

2.18 Case Description Dialog

The following figure illustrates the Case Description dialog that you may access viathe Window|Case
Description menuitem. Thisdialog displays the user-supplied CORSIM information for the specified case

i ¥ 1: Caze Description !E[

Hame: C:\TSIS Projects'Corsmd Example\corsmi.arf

Title: SAMPLE TEST DATASET FOR FHWA CORSIM

Date: 551441999 Fun ID: 0000
U=er: TRAF USER
Agency:  FHWMWA,

OK Messages

Case Description Dialog

From this dialog, you may also access any information, warning, or error messages produced by TRAFVU
during itsinitialization and loading of the specified case The messages are displayed in adialog, shown
below, that allows you to view and copy the messages to the Windows clipboard. TRAFVU automatically
displays the message dialog when the file is loaded if there are any warning or error messages produced.
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= corsml _tif # 1 |
Edit Help

|I| Information

The TRAFVYU calculated length for each of the following links ﬂ
differs by more than 20.0 feet from the input length. Pleas%
review your input values.

Length for Link { 10, 14), Input= 800, Calculated = 753.24,

Difference = 46.76.
1] .4 |

M essage Dialog

2.19 TRAFVU About Dialog

The TRAFVU About dialog, illustrated below, is accessed viathe Help|About menu item. Thisdialog

provides important information about the version of TRAFVU that you areusing. Every release of TRAFVU

has a unique Build Date, identified on thisdialog. Thisdialog also liststhe ICD version identifierused by this
version of TRAFVU.

= About TRAFVU |

117

OK |

About Dialog

TRAFYU Yersion 5.0

Copyright () 1994 - 2000
ITT Industries, Inc., Systems Division.
All rights reserved.

Builed Date: May 15, 2000
ICD Yerzion: 5.00_07-APR-00

2.20 TRAFVU Help System

Beginning with version 5.0, the Windows version of TRAFVU usesan HTML help facility that allows us to
place the written User's Guide on-line, without having to modify the original document. ThisHTML help
system uses your Internet browser to provide a powerful, flexible, hypertext-based help utility. Using the
<F1> key you can obtain help on the contents of the window or dialog with focus. Additionally, the HTML
help utility providesits own on-line help.
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3 Tips and Troubleshooting

3.1 Introduction

This section briefly discusses the types of error and warning messages that you may encounter while executing
TRAFVU. It also addressesissuesinvolved in accurately representing your network in TRAFVU. Finally,
this section lists known problems and addresses performance issues.

3.2 Error Processing

Many of the potential error and warning messages involve the data contained in the simulation input (.trf) file.
Although TRAFVU checks many of the parameters that are inputsto CORSIM, it does not check all of them. It
checks only those input data that it uses to draw the network and to animate vehicles and signals. Additionally,
TRAFVU will accept and accurately display certain input data that CORSIM will reject. Thisbehavior is by
design and enables users to see potential problems before attempting to simulate acase For example,
TRAFVU will accurately draw an actuated controller detector that isincorrectly positioned into the upstream
intersection, even though CORSIM will generate afatal error message.

When processing input, TRAFVU may generate three different types of messages: information, warning, and
error. Information messages provide information regarding the availability of output (animation) data and
supplementary information about the simulation input. An example of thistype of message, illustrated below,
isthelinklength comparison message that TRAFV U generates for each link whose TRAFV U-calculated
length differs from the input length by more than 20 feet. TRAFV U does not prompt the user and
automatically display information messages. However, you can view theses messages by pressing the

M essages button in the Case Description window.

TRAFVU will create warning messages when certain input data are missing, out-of-range, or incorrectly
specified. For example, TRAFVU will generate awarning message if the user places arecord typethat is
restricted to time period one, in atime period other than the first. This particular warning messageisillustrated
below. TRAFVU automatically displays warning messages after the caseisloaded. Although warning
messages indicate a serious flaw in the input, they do not prevent TRAFVU from loading and displaying the
network.

Finally, TRAFVU creates error messages for datainput errorsthat prevent it from loading a network. A
classic example of this occurs when a.trf input file does not contain arecord type 195 for each node in the
network, asillustrated below. Missing node locations prevent TRAFVU from drawing the network. TRAFVU
automatically displays error messages.
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= corsm1_tif # 1
Edit Help

III Information

The TRAFVU calculated length for each of the following links i‘
differs by more than 20.0 feet from the input length. Pleas%
review your input values.

Length for Link { 10, 14), Input= 800, Calculated = ¥53.24,

Difference = 46.76.
1] 4 |

Information M essage Dialog

;™ corsml _trf # 1
Edit Help

@ Warning

The following record types may be specified for time period 1 =
only:

185, 187 |
TRAFVYU ignored these record types for time periods other than
the first. See CORSIM User Manual.

0K |

Warning M essage Dialog

i

Edit Help

. Error

Missing type 195 records for the following nodes: -]
10

1"
Node Coordinate Data (195) records must be specified for ALL |
internal and interface nodes before this case can he viewed.
Please refer to the CORSIM User Manual.

Error Message Dialog
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TRAFVU also handles some unexpected |low-level fatal errors. Thistype of error can occur when assumptions
used in the coding of TRAFV U fail. For example, TRAFV U assumes that in specifying record typesin time
periods other than time period one, the user has specified more than one time period in record type 3. If not,
TRAFVU generates afatal assertion error. An assertion error produces a message, asillustrated below, and
terminates the TRAFV U program. The message provides the name of the source code file and line number in
that file where the error was generated. We provide assertion checking as alast chance effort to keep
TRAFVU from aborting at alater point in the code without any indication of a problem. Our intent isto keep
assertion errors to aminimum, however, if they do occur, we ask you to contact technical assistance so that we
may provide guidance on how to prevent the error and correct the program as necessary.

APPLICATION ERROR |

The program encountered a fatal emar at line 326 in TRAPYL source code file ibussta. o,
Fleaze contact Technical Aszsistance.

Aborting program.

Assertion Error Dialog

The following sections describe several common error messages you may encounter and provide corrective

actions you can take to eliminate the errors. In most of the descriptions, the error text is provided without
including the actual dialog to save space.

3.2.1 Errors Associated with the trf Input File
The following warning and error messages concern the CORSIM input (.trf) file.
3.21.1 WARNING: File Out-Of-Date

The following warning dialog may appear immediately after you select a caseto open. The most likely cause
of this condition isthat the simulation input (.trf) file was changed after the simulation was run.

TRAFVU =]
Q WARNING — TRAFVU has detected | Disable
: that at least one of the animation ; ;

data files has a date earlier than
the simulation input [.TRF] file. Enable

Do you want to enable animation?

Help

Some changesto the input file, e.g., comment lines, have no effect on the animation. However, changes to the
network, e.g., deleting alink, will cause TRAFVU to terminate with an error during animation.

If you select Disable, TRAFV U will load the casebut you will not be able to animate vehicles, signals, nor
MOE If you select Enable, TRAFVU will load the case and will allow you to animate. However,
inappropriate changesto the simulation input file may cause TRAFV U to terminate in error during animation.
If you have made any physical characteristic changes to the network (including signals) after running the
simulation, please re-run the simulation.
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Changesto the simulation input file that do not require re-running the simulation include: the addition,

deletion, or editing of comment cards, and changes to the 195 and 196 cards. For example, you may change
the underpass/overpass relationship between links using the 196 card without re-running the simulation.

3.2.1.2 ERROR: Could Not Open the Simulation Input File

TRAFVU coul d not open the Sinulation Input file:
<fil enane>.

TRAFVU issues this message if it can not open the CORSIM input (.trf) file. This may occur if the CORSIM
input (.trf) fileis corrupt or if there is a problem with the computer's operating or file system.

3.2.1.3 ERROR: Missing Type 195 Records

M ssing type 195 records for the follow ng nodes:
10

11
Node Coordinate Data (195) records must be specified
for ALL internal and interface nodes before this case
can be viewed. Please refer to the CORSIM User Manual .
For input files with node coordinates specified on type
35 or 43 records, please use TRAFUpdate to Autonatically
create 195 records.

To draw the network prescribed by the CORSIM input (.trf) file, TRAFV U must have the coordinates of all
internal and interface nodes in the network. Y ou must specify node coordinates using record type 195 (see
CORSIM User Manual).

3.2.14 ERROR: Missing Records
M ssing the follow ng records:
1
2
3
4
5
170
210

Wthout these records, this case does not
nmeet the m ni mum network coding requirenents
for CORSIMor TRAFVU. Please refer to the
CORSI M User Manual .

Y ou did not specify all of the required records to successfully execute acase The minimum coding
requirements are specified in the CORSIM User Manual.

3.2.2 Error Messages Associated with Other Files

Thefollowing file error messages can occur for all filesthat contain input datafor TRAFVU. The example
error messages involve the Graphics Processor |nput (.inv) file; however, the messages and suggested solutions
apply equally to the following animation data files: Time Step Data (.tsd), Time Step Index (.tsi), Time
Interval Data (.tid), and Time Interval Index (.tii).

3.221 ERROR: Could Not Find or Open the Graphics Processor Input
File

TRAFVU coul d not find or open the G aphics Processor
Input file, <filenane>. Please re-run the sinulation
and nmeke sure it conpletes successfully. |f you still
get this error, please contact Technical Assistance.

TRAFVU could not open the network Graphics Processor Input file (.inv) produced by TSIS. Be sure that
CORSIM successfully executed. Thiserror may occur if the computer's operating or file system is corrupt.
This error can also occur if your disk isfull or if you do not have write privilege in the directory where the
(trf) file resides.
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3.2.2.2 ERROR: Incorrect Version of the Graphics Processor Input File

The version of the G aphics Processor Input file,
<filename>, is no |onger supported by TRAFVU

Pl ease re-run the scenario with the appropriate
version of TSISSCORSIM |If you still get this
error, please contact Technical Assistance

TRAFVU isattempting to use an outdated file. Re-run the casethrough the simulation. If you still get this
error, make sure you have matching versions of CORSIM and TRAFVU.

3.2.2.3 ERROR: Error While Reading the Graphics Processor Input File

TRAFVU has encountered an error while reading
the G aphics Processor Input file, <filename>.
Pl ease re-run the sinulation and neke sure it
conpl etes successfully. |If you still get this
error, please contact Technical Assistance

TRAFVU isattempting to use a corrupt or incomplete Graphics Processor Input (.inv) file. Re-run the case
through the simulation. If the case still does not load properly, consult the CORSIM Record Types Reference
Manual.

3.2.2.4 ERROR: Unexpected End of File

TRAFVWU has encountered an unexpected end-of-file
whi | e readi ng the G aphics Processor Input file,
<filename>  Please re-run the simulation and rmake
sure it conpletes successfully. |If you still get
this error, please contact Technical Assistance

TRAFVU is attempting to use an incomplete Graphics Processor Input (.inv) file. Re-run the casethrough the
simulation. If the case still does not load properly, consult the CORSIM Record Types Reference Manual.

3.2.3 Errors Associated with Concurrently Running TRAFVU and
TSIS

Finally, if you are running TRAFVU concurrently with CORSIM, you may encounter the following warning:

3.2.3.1 WARNING: End-of-File While Reading the Time Step Data File

TRAFWUJ has encountered an end-of-file while

reading the Tine Step Data file, <filename>.

If you are running the simulation concurrently

with TRAFWU, please wait until the simulation

has generated nore data, or slow the animation

rate by increasing the frane delay or interpolation

If you are not running concurrently, please re-run

the sinmul ation and make sure it conpl etes successfully.

In this situation, pressthe OK button on the error dialog and wait for the simulation to generate more data.
Y ou may want to slow the animation by adding some frame delay or adding some interpolation. Alternatively,
you may start TRAFV U with the -c command line option, the recommended setting for concurrent operation.

3.3 Link Drawing Considerations

Two distinct sources of information affect the look of your network as depicted by TRAFVU: roadway
specifications that form the input to CORSIM, and rules (assumptions and connection logic) used by
TRAFVU. CORSIM was initially developed without graphics or animation support. Therefore, CORSIM uses
aminimal amount of geometric and roadway connection information, just enough to support the simulation.

As CORSIM evolved and graphics support was added, the input to CORSIM was minimally upgraded to
support graphics. Needlessto say, the current set of CORSIM input isinsufficient to fully describe the look of
anetwork.
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To compensate for missing geometric input, TRAFVU applies a set of rulesto connect roadways and draw a
network. However, ambiguities still exist under certain situations. To compound drawing problems, past
versions of TRAFVU did not fully or consistently use even the small amount of geometric information
provided by CORSIM input. Thus, a user could move a node to anew location or could change the length of
alink without seeing an appropriate change in the network drawing. In some situations, a user had to enter
locations or lengths that did not make sense to achieve areasonable look for the network.

With version 5.0, we have modified the drawing logic within TRAFV U to be more robust, and to afford the
user more control in defining the look of the network, particularly with regard to roadway curvature and
intersection connections. Version 5.0 uses all of the geometric information provided by CORSIM input,
including consistent use of the curvature code for both surface-street and freeway links and consistent
placement of the left curb of alink on its specified nodes. We have also added a new input parameter that
allows the user to control the minimum radius of curvature for roadway drawing. With version 5.0, reasonable
input values yield reasonabl e looking networks.

Because of these changes, your networks, that you devel oped with previous versions of TRAFVU, may not
draw properly in version 5.0. To achieve control, consistency, and reasonableness in network drawing, this
side effect could not be avoided and we are sorry for any inconvenience it may cause.

Furthermore, there are still some ambiguous situations in which TRAFVU cannot properly resolveintersection
connections. Thisisaresult of the lack of sufficient information provided by CORSIM input. However, in the
following paragraphs, we describe some of the rules TRAFVU applies and attempt to provide some guidance
in specifying roadways in hopes of alleviating the majority of your network drawing problems.

3.3.1 Freeway Links

In drawing and connecting freeway links, TRAFVU applies several rulesin addition to using the link length
and curvature code you supply. First, TRAFVU placestheleft curb line of thelink on the nodes at both ends
of thelink. Furthermore, lengths are measured along the left curb line. By using the left curb, you can more
easily place opposing direction freeway links adjacent to each other. Second, TRAFVU will always connect
freeway linksin such away that the connection is smooth, i.e., TRAFV U does not connect freeway links at an
angle. Thus, even though you may specify alink to be straight, TRAFVU might add asmall curve at either
end of the link to connect the link smoothly at the node. Keep in mind, the actual shape of thelink is affected
by its curvature code, length, node locations, and the direction at which connecting links connect at the nodes.

For curved links or when adding curves to astraight link to achieve a smooth connection, TRAFV U might use
curves with very small radius of curvature in order to meet the specified length. With version 5.0, however,
you can specify, by link, the minimum radius of curvature TRAFVU will usein creating curves on alink.
Increasing this minimum value allows you to create more realistic curves although, in some cases, sacrificing
the closeness of match between the actual and specified lengths.

TRAFVU attempts to honor the length of the linkthat you supply. Although version 5.0 does a much better
job at using the supplied length, there are situations when the supplied link length is modified. Whenever you
specify alink to be straight, TRAFVU will use the node-to-node distance as a starting point and modify it as
necessary to meet the smooth join criterion. The resulting length will not match your supplied length if the
supplied length is much different than the node-to-node distance. In situations where the actual length varies
from the supplied length by more than 20 feet, TRAFV U records the variance as an information message. In
these situations, you should change your specified link length to match the TRAFV U-prescribed length to
prevent vehicle placement problems during animation. Note, both the input length and the actual length used
by TRAFVU are also displayed in the link's geometric data attribute display.

For curved links, TRAFV U attempts to match the length you supply by changing the radius and length of the
curves it addsto thelink. TRAFVU first attempts to put a single curve on the link to achieve the length. If

that fails, TRAFVU will add two curvesjoined by astraight section. In either case, TRAFVU will enforce the
smooth join criterion. For extremely excessive specified lengths, TRAFVU may placealoopinthelink in an
attempt to match the specified length. In such situations, you should reduce the specified length and review the
node placement. Aswith straight links where the actual length varies from the supplied length by more than
20 feet, TRAFV U records the variance as an information message.
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In general, specifying reasonable node |ocations and link lengths yields a network that 10oks reasonable.
However, there are some situations in which you will need to modify node locations and link Iengths to attain
the desired curve shapes. Also, there are still afew situationsin which TRAFV U cannot correctly draw the
desired curve shape, especially when the link is very wide. In some situations, you may need to break alink
into smaller segments to achieve the desired curve shape.

3.3.2 Surface-Street Links

For surface-street link connections that involve only two links, the rules that are used to draw freeway links are
applied to drawing the surface streets. However, when more than two surface-street links are joined, TRAFVU
creates an intersection. At anintersection, TRAFV U does not apply the smooth join criterion used in
connecting freeway links. It also attempts to minimize the extent of the intersection by pulling back the links
only far enough to prevent them from overlapping. Aswith freeway links, TRAFVU placesthe left curb (or
the extension of the left curb) of all connecting links on the node at the intersection. One problem with this
logic isthat when alink joins the intersection at a shallow angle, the intersection can become quite large. In
some cases, the user's intent is not to have the link join at an angle but rather to have it join the intersection in
alignment with another connecting link, yielding a smooth join. However, thisinformation is not provided for
inthe CORSIM input, leaving TRAFV U to attempt to determine what the user intended.

Another ambiguity arises with the alignment of lanes in the upstream link for non-through links. The
CORSIM input does not specify these upstream link alignments.

When specifying link lengths, it isimportant to remember that the CORSIM input uses the stop bar to stop
distance for the link length. Y ou must account for the intersection crossing distance when specifying the
length for links that connect at an intersection. Thisis particularly important for short links and when the cross
connecting links arewide. Failureto account for the intersection crossing distance is the source of may
drawing and animation problems in TRAFVU.

Because TRAFVU defines alink the same way CORSIM does, a mismatch between the input length and the

TRAFVU length will cause mismatch between the link storage as simulated by CORSIM and the link storage
displayed by TRAFVU.

3.4 Known Problems

At thetime of thisrelease, TRAFV U has the following known problems:

When specifying lane widths using the type 80 record, TRAFVU appliesthe lane 1 width to all
lanes on the link.

Occasionally, the line graphs generate font errors that cause TRAFV U to fail.

TRAFVU does not display information for input data that vary within atime period (see
discussions for record types 23 and 53 in the CORSIM User Reference Manual).

3.5 Performance Issues

In processing case scenarios containing large networks, CORSIM generates large amounts of data. In
particular, large networks generally contain many vehicles. The larger the network and the greater the number
of vehicles, the more computer resources TRAFVU needs to animate the case. Additionally, TRAFVU
animates slower when processing multiple simulation runs. 'Y ou may try the following suggestions to improve
the animation speed in TRAFV U:

Close all Windows applications except TRAFVU.

Reduce the number of windows in which you are animating data. Y ou may turn off vehicle
animation in awindow by toggling off the vehicle button in the window's tool bar.
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Reduce or stop interpolation.

Zoom in on the section of anetwork you are interested in. The fewer network links in awindow,
the faster the animation.

Decrease the resolution of the screen. Driving the screen at aresolution of 1280 x 1024 can
significantly slow the animation when compared to a screen resolution of 1024 x 768. Also, the
use of asmaller number of colors (e.g., 256) can significantly increase animation speed.

Ensure that your system meets the hardware requirements as outlined in the TSIS User's Guide.
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4 Glossary of Terms

4.1 General Terms

accelerator key

Accelerator keys (also known as shortcut keys) are used as keyboard shortcuts for program commands that are
also available on a menu or toolbar.

actuated controller

A device used to control traffic at an intersection. It uses detectors to determine the presence or passage of
vehicles on the approaches to the intersection. That information is used to set the timing of the signal
indications at the intersection.

aggressiveness

In CORSIM, driver aggressiveness affects how drivers behave in lane changing, entering roadways, and in
other driving maneuvers. Aggressivenessisbased on ascale from 1to 10, where 1 isthe least aggressive and
10 isthe most aggressive.

animation time

Thetime of day associated with each time step in the simulation. Same as simulation time.

APC

Animation Playback Control. Thisrefersto the TRAFV U dialog used to control animation playback including
the specification of interpolation.

artery
A major traffic route (composed of multiple links) into which local routes flow.

ATMS
Advanced Traffic Management Systems
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case

A single simulation for a specified traffic network as defined by its simulation input file. A caseincludesthe
simulation input file and all datafiles generated by the simulation during arun. Note, multiple runs of the
simulation for gathering statisticsis still considered part of asingle caseif the input has not changed.

Coordination diagram

A actuated controller diagram that displays the relationship of the force-off, yield point, and permissive period
in acoordinated controller.

CORSIM

CORYridor SIMulation. Thisisamicroscopic traffic simulation used to generate the vehicle information used
by TRAFVU.

current time

Thetime of day for the current state (time step) of the network during animation.

cycle length

Thetotal time for asignal to complete one cycle. For fixed-time controllers, the cycle length (in seconds) is
the sum of all interval durations. For actuated controllers, it isthe length (in seconds) of the background cycle
specified for acoordinated signal system.

data point

A point in time at which the traffic simulation records the state of vehicles and traffic controls.

data station
A location along afreeway at which headway and speed statistics are collected across all lanes.

delay time

A measure (in seconds per frame) of the amount of frame delay during animation.

desired free-flow speed

The speed (in miles per hour) attained by traffic in the absence of any impedance due to other vehicles,
pedestrians, or control devices.

detector

A sensor that records the presence or passage of avehicle and is used to provide input to actuated controllers.

Detector display

A actuated controller display that provides information about all of the detectors associated with the specified
controller.
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DOT

Department of Transportation

driver type

Driver typeisa CORSIM parameter that ranges from 1 to 10 and specifies driver aggressiveness, where 1 is
the least aggressive and 10 is the most aggressive.

Duration display
An actuated controller display that indicates the interval and pedestrian (if available) data.

dynamic scrolling

With dynamic scrolling, the contents of awindow scrolls as the user moves a scroll bar thumb.

elapsed time

During operation, the time (in seconds) that has expired for the current interval of a fixed-time controller.

FHWA

Federal Highway Administration. Sponsor for the development of the TSI Ssuite of traffic analysis tools.

fixed-time controller

A device used to control traffic at an intersection. It uses pre-configured timing plans to set the cycle length,
phases, green times, and change intervals. Thus, each cycle of operation isthe same for agiven plan.

fleet
A CORSIM vehicle classification that includes; bus, car, truck, and carpool.

force-off

A force off causes an actuated controller to terminate the active phaseand go to the next phase requesting the
right-of-way. The force-off point is the time during the background cycle at which a phase must terminate.

frame

A snapshot of the vehicles and signals on atraffic network at an instant in time. Animation isthe display of
consecutive framesin time. Frame spacing is nominally equal to the simulation time step.

frame delay

Delay (in seconds per frame) added between each animation update. Thisfeatureisused to slow animation for
easier viewing.
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Free-Flow diagram

A time-space diagramthat displaysthe flow of traffic along an artery based on the specified green signal
durations, intersection separation distance, and desired free-flow speed for each link in the artery.

freeway

A high-speed roadway without intersections and having controlled entry and exit points. Within the CORSIM
simulation, freeway links and their operational characteristics are specified separately from surface-street links.
In TRAFVU, freeway links are colored gray.

fully-actuated

Under fully-actuated control, all actuated control phases have associated detectors.

Gap diagram

An actuated controller diagram that displays the data that determine the gap reduction operation for the
specified phase

Gap Output diagram

An actuated controller diagram that displays the actuation and gap reduction steps taken at any given

simulation time for a specified phase Y ou can view the data as a snapshot of aphase's activity for a specified
time or as adynamic display that updates during animation.

gap reduction

For actuated control, the reduction of the allowable headways (gap) between vehicles from a maximum
specified value to aminimum specified value over a specified amount of time.

green signal duration

The length of time asignal indication for a specified movement remains green.

GUI
Graphical User Interface

HOV

High Occupancy Vehicle. Thisterm isgenerally used to describe roadway lanes (facilities) that are reserved
for vehicles that contain more than one occupant.

HTML

Hypertext Markup Language is a system of marking up or tagging a document so that it can be published on
the World Wide Web. It isused to display TRAFVU on-line help.
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ICD

Interface Control Document. The TReL Graphics Processor Interface Control Document (ICD 5.0) describes

the interface between TRAFVU and the TReL traffic simulator. It also formsthe basis for the structure of the
TRAFVU animation files.

incident

An event that impedes traffic in one or more lanes for a specified length of time.

interpolation

The generation of additional vehicle states between CORSIM data points to improve the quality and
smoothness of animation. Interpolation is measured in frames per time step.

intersection separation distance

The distance between intersections along an artery.

interval

A period of time during which all signal indications remain constant.

Interval diagram

A fixed-time controllerdiagram that displaysthe signal indications for each of the pre-timed intervals (phases)
and their duration.

link
A simulation object that is an inter-node connection. It represents a segment of aroadway and is used to
collect traffic flow statistics (MOE).

link/node diagram

A diagram that illustrates the network layout as aweb of interconnected nodes where links represent roadway
segments and nodes represent roadway connections.

LOS
Level (or Levels) Of Service.

micro zoom

A feature used to zoom in or out on the network by asmall amount. It isimplemented by the Page Up and
Page Down accelerator keys.

microscopic traffic simulation

A traffic operations simulation in which individual vehicles and signal states are modeled.
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MOE

Measure of Effectiveness. One of several statistics, generated by the simulation, that indicates the state of
traffic flow within the network.

MOE animation

In TRAFVU, link color can be set to represent a user-specified MOE and can be animated such that the link
color changes with time as the corresponding MOE changesin time.

node

A simulation object that represents a connection point for links and defines the layout of atraffic network.

object
An object is an instance of any of the roadway, traffic control, or vehicle elements displayed by TRAFVU.

offset

Amount of time (in seconds) until signal interval 1 begins. Offset provides ameans for synchronizing fixed-
time signals within the network.

Overlap diagram
An actuated controller diagram that provides agraphical display of phases that have overlapping movements.

overlapping movements
Multiple, but not conflicting, movements during a phase, e.g., RTOR and opposing through traffic.

permissive period

A period in which an actuated controller can answer calls for phases other than its sync phases.

permitted movement

Left turn movements at a signalized intersection can be either permitted or protected. A left turnis permitted
when the intersection allows aleft turn to occur when the opposing through traffic signal indication is green.

phase

Part of acycle alocated to any combination of traffic movements receiving the right of way simultaneously
during one or more intervals.

Phase Output diagram

An actuated controller diagram that provides agraphical display of the actuated control ring diagramand
permissive period diagram. Y ou can view the data as a snapshot of the phases activity for a specified time or
asadynamic display that updates during animation.
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pre-timed
Seefixed-time.

protected bus station
A bus station that has its own pull-out lane so that it does not block traffic while loading or unloading.

protected left turn

Left turn movements at a signalized intersection can be either permitted or protected. A left turnis protected
when the intersection provides a phasein which the left turn is serviced without opposing movements being
serviced.

ramp
A segment of roadway used by vehicles to enter or exit afreeway.

ramp meter

A traffic control placed on afreeway entrance ramp to control the flow of traffic onto the freeway.

reaction point

The distance along aroadway at which vehicles (drivers) begin to react to specified roadway changes or
events. Seewarning sign.

real time

During animation, the actual amount of time taken to display each second of animation time. When animation
is set such that each second of animation timeis displayed at arate of one second, it issaid the animationis
operating at real time.

RTOR
Right Turn On Red

rubber-band box

An area, represented by a dashed rectangle, that the user can create and size with the mouse to indicate an area
on the network map which will fill the viewing area.

semi-actuated
Semi-actuated control exists when some actuated control phases do not have associated detectors.

shortcut key
See accelerator key.

TRAFVU User's Guide

4-7



Glossary of Terms

signal head

A view object in TRAFV U that displays the signal indications for a controllerat a controlled intersection or for
aramp meter.

simulation time

Thetime of day associated with each time step in the simulation. Same as animation time.

simulation-concurrent

Animation in TRAFVU while the simulation is still running and generating animation data.

source/sink

A source/sinkisamid-link (internal) traffic generator. Source/sink locations represent only net volumes,
therefore, are best for representing places with flow that occurs predominantly in one direction (e.g., commuter
parking garages that take in vehicles in the morning and discharge them in the afternoon).

storage

Thetotal number of vehicles alinkcan hold at any point in time.

sub-network

A CORSIM network can consist of either afreeway sub-network, a surface-street sub-network, or both.

surface street

A non-freeway roadway representative of the streets within acity or town. Surface streets may connect at
intersections and be controlled by traffic signals. Within the CORSIM simulation, surface-street links and their
operational characteristics are specified separately from freeway links. In TRAFV U, surface-street links are
colored black.

thumb

A thumb isthe rectangular button in ascroll bar that can be moved to scroll the contents of the window to
which the scroll bar is attached.

tid file
Time interval datafile. A filethat containsthe timeinterval-dependent M OE generated by the simulation and
used asinput to TRAFVU.

tii file
Time interval index file. A filethat contains indexes used by TRAFVU to search thetid file by timeinterval.

time interval
A unit of time at which the simulation model (CORSIM) reports Measures of Effectiveness (MOE).
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time period

A unit of time for which the exogenous input data remain constant for the simulation. Each simulation run is
partitioned into a series of time periods of varying duration.

time step

The smallest unit of time at which the simulation model (CORSIM ) reportsinformation. Thetime step is
typically one second. CORSIM reports vehicle positions, signal states, and controller information at each time
step.

time-space diagram

A two-dimensional diagram that indicates intersection locations on one axis and time along the other axis. For
a specified speed, it maps the progression of the green time (band) for signals along aroadway (artery). Itis
used as an aid in setting the timing of signals along an artery.

tool tip

A small rectangular pop-up window that displays a brief description of acommand bar (tool bar) button's
purpose.

TRAFED

TRAF Editor. A graphical input editor used to define traffic networks and other input for simulation. It is part
of the TSISsuite of tools.

TRAFVU

TRAF Visualization Utility. A graphics processor used to display traffic networks and animate vehicles and
signals on that network. Itis part of the TSIS suite of tools.

TRelL

Traffic Research Laboratory. A traffic research facility maintained by FHWA at its Turner- Fairbank Highway
Research Center.

trf file

A filethat contains the input data used to define a CORSIM network and to drive the CORSIM simulation for
asingle simulation case

tsd file

Time step datafile. A filethat contains the time step-dependent vehicle and signal state information generated
by the simulation and used asinput to TRAFVU.

tsi file
Time step index file. A filethat containsindexes used by TRAFVU to search the tsd file by time step.
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TSIS

Traffic Software Integrated System. TSISisthe integrated development environment that hosts the CORSIM
simulation and its support tools.

unprotected bus station

A bus station that does not have its own pull-out lane, thus blocking traffic while loading or unloading.

vehicle detail

TRAFVU displays vehicles as rectangles. However, TRAFVU supportstwo higher levels of detail. Enhanced
Rectangles shows hood and door lines to provide a more realistic view of vehicles. Enhanced Rectangles with
Lightsaddsturn signal, brake, and head lights.

vehicle flagging

Flagging avehicle isthe process of clicking on avehiclein TRAFVU to add aflag to the vehicle. Adding a
flag enables the user to more easily track the vehicle as it moves through the network.

warning sign

In CORSIM awarning sign marks the reaction point for alane drop, off ramp, or incident. In TRAFVU
warning signs are indicated by yellow or orange diamonds on the side of the roadway .

yield point

Refersto the end of the sync phasein an actuated controlled intersection. At this point, the sync phases are
allowed toyield, if in apermissive period. After sync phase termination, the other phases are served in their
normal sequence.

4.2 Measures of Effectiveness (MOE)

4.2.1 Bus Station MOE

Bus Minutes in Dwell (minutes)

Total number of minutes (since the end of system initialization) accumulated by all buses that have stopped at
the station to allow passengers to embark/debark.

Buses Serviced (buses)

Total number of buses (since the end of systeminitialization) that have stopped at the station to allow
passengers to embark/debark.

Bus Station Capacity Exceeded (seconds)

Total number of seconds (since the end of system initialization) that buses were forced to wait to enter the
station because the station was already full.
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Bus Station Time Empty (minutes)

Total number of minutes (since the end of system initialization) that there were no buses present in the station.

4.2.2 Bus Route MOE

Route Bus Trips

The number of buses which have completed the route after system initialization concluded.

Route Headway (seconds)

Time between bus emissions on a given route.

Route Person Minutes (person-minutes)

The amount of time spent by all individuals on buses traversing the route since system initialization completed.
This estimate assumes an occupancy rate of 25 persons/bus throughout the route.

Route Person Trips

The number of persons on buses which have completed the route after system initialization concluded.

Bus Travel Time (minutes)

Thetotal travel time accumulated by all buses traversing the route sinceinitialization completed.

Route Travel Time; Average (seconds/bus)

The average time a bus takes to traverse the entire route.

4.2.3 Link MOE

Bus; M/T

Fraction of the total time that buses on the link were moving. Calculated as the link's bus moving time divided
by the link's bustotal travel time.

Bus; Mean Speed (mph)

Average speed at which buses traversed thelink. Calculated as the number of bus trips times the length of the
link divided by the total travel time.

Bus; Person Trips

Number of personsthat have completely traversed thelinkin abus. Calculated asthe number of bustrips
times the average bus occupancy.
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Bus; Total Buses Discharged
Number of buses that have completely traversed the link Bus trips are accumulated every time step.

Bus; Total Buses Stopped:

Number of buses that stopped at |east once on thelink. Stops are defined as a bus stopping for any reason
including buses stopping to dwell at a station.

Bus; Total Delay Time (minutes)

Total time that discharged buses were delayed on the link. Calculated as the difference between the bus travel
time and bus moving time.

Bus; Total Travel Time (minutes)

Total time that discharged buses spent traversing thelink. Travel time for buses on the link is accumulated
every time that a bus discharges from the link.

Content (vehicles)
The cumulative count of vehicles on alink, accumulated every time step.
For surface streets, avehicle is counted every time step it is on the link.

For freeways, avehicle on alink is counted only once.

Content; Average (vehicles)

Average number of vehicles present on alinkat any given time (also known as "average occupancy" and
"mean content™).

For surface streets, avehicle is counted every time step it is on the link.

For freeways, avehicle on alink is counted only once.

Control Delay

The delay incurred by the control facility. Itincludesinitial deceleration delay, queue move-up time, stopped
delay and final acceleration delay. See the CORSIM User's Guide for more details.

Delay Time (vehicle-minutes)

For each turn movement, the total time that all discharged vehicles were delayed onthelink. The delay time is
the difference between the actual travel time and the travel time if constantly moving at the free flow speed.
The delay time not only includes increased travel time from reduced speed but al so time added due to traffic
control.

Delay Time; Average (seconds/vehicle)

For each turn movement, the average time that vehicles were delayed on the link. Calculated asthe delay time
for the turn movement divided by vehicle trips for the turn movement.
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Density Per Lane; Average (vehicles/lane/mile)

The average density of vehicles on alane on thislink (average link content)/(number of lanes)/(sum of lane
lengths). ThisMOEis computed for freeway links only.

Density Per Link; Average (vehicles/mile)

The average density of vehicles on alink: (average link content)/(sum of lanelengths). This MOEis computed
for freeway links only.

Emissions (grams/mile)

Total amount of pollutant emitted by traffic on each link. Separate emissions counts are collected for CO, HC,
and NOX.

Emissions Rate (kg/mile-hour)

The emission rates for CO, HC, and NOx are cal cul ated as the total amount of pollutant emitted divided by the
length of the linktimes the time since the start of the simulation.

Fuel Consumption (gallons)

For each vehicle fleet (automobile, truck, and bus), the number of gallons of fuel consumed.

Lane Changes

Cumulative number of lane changes by vehicles on the link.

Miles Traversed (miles)

For each turn movement, the total number of miles that discharged vehicles have traversed on the link.
Calculated as the total number of vehicles that have completely traversed the link times the link length.

Move Time (vehicle-minutes)

For each turn movement, the total time that all discharged vehicles were moving on the link Calculated as
vehicle miles divided by the free flow speed on the link.

M/T

For each turn movement, the fraction of the total travel time that vehicles on the link were moving. Calculated
as the moving time divided by the total travel time for each turn movement.

Person Delay (person-minutes)

Total delay to persons completely traversing the link in avehicle. Calculated as the travel time minus person
miles divided by the free flow speed on the link. This MOEis computed for surface-street links only.

Person Trips (person-trips)

Total number of people completely traversing thelinkin vehicles. Calculated as vehicle tripstimesthe
average number of people per vehicle for the link. This MOEis computed for surface-street links only.
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Phase Failures

Total number of phasefailureson thelink. A phase failure occurs when vehicles queued on alink are not all
discharged in one cycle during the phase serving the link. This MOEis computed for surface-street links only.

Queue Delay (vehicle-minutes)

For each turn movement, the total time that vehicles of the specified turn movement spent queued on the link.
Being queued is defined as having an acceleration of less than 2 feet/second/second. This MOEis computed
for surface-street links only.

Queue By Lane; Average (vehicles)

The cumulative average number of queued vehicles in each lane on a link since the start of the simulation.
This MOEis computed for surface-street links only.

Queue By Lane; Maximum (vehicles)

The longest queue that formed in each lane on alink since the start of the simulation. This MOEis computed
for surface-street links only.

Speed; Average (mph)

For each turn movement, the average speed of vehicles on alinkthat have completely traversed the link.
Calculated as vehicle miles divided by the total time.

Stop Delay (vehicle-minutes)

For each turn movement, the total time that vehicles of the specified turn movement were stopped on the link.
Stop timeis defined as any time that avehicle is stopped on alink including buses in dwell. ThisMOEis
computed for surface-street links only.

Stops

Number of discharged vehicles that stopped at |east once onthelink. This MOEis computed for surface-street
linksonly.

Stops; Percent (%)

Percentage of vehicles that have completely traversed the link that were forced to stop as least once while on

thelink. Calculated asthe total number of discharged vehiclesthat stopped divided by the vehicletripsfor the
link. This MOEis computed for surface-street links only.

Storage; Percent (%)

Average percentage of the link length that vehicles occupied. Calculated as the average vehicle content times
the mean vehicle length divided by the sum of the lengths of the lanes on the link. This MOEis computed for
surface-street links only.

Travel Time (vehicle-minutes)

For each turn movement, the total time that all discharged vehicles were on the link
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Travel Time; Average (seconds/vehicle)

For each turn movement, average travel time for avehicle onthelink. Calculated as the total time for the
specified turn movement divided by the vehicle trips for the specified turn movement.

Trips

For each turn movement, the total number of vehicles that have completely traversed thelink. One-half
vehicletrip is recorded when:

A vehicle that ison thelink at the end of the simulation initialization, discharges from the link.
A vehicle exitsthelinkinto asink node.
A vehicle that entersthe link from a source node, discharges from the link.

This MOEis computed for surface-street links only.

Vehicles Discharged (vehicles)

For each turn movement, the cumulative number of vehicles discharged from the link (including source
vehicles).

Volume; Average (vehicles/hour)

Average volume is the cumulative number of vehicles discharged from the linkdivided by the elapsed
simulation time and normalized to vehicles per hour. For example, if 25 vehicles discharged alink in 15
minutes of simulation time, the volume on the link is 100 vehicles/hour.
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Graph View 2-22, 2-23, 2-24

graphical user interface 2-1, 2-2

graphics processor 1-1, 4-9

graphs 2-6, 2-20, 2-21, 2-22, 2-23, 2-24, 2-25
green signal durations 2-28, 4-4

GUI 1-1, 1-2, 2-1, 2-2, 4-4

H

headlights 2-32
help 1-1, 1-2, 1-3, 2-2, 2-6, 2-9, 2-12, 2-22, 2-23,
2-24, 2-25, 2-26, 2-37, 4-4
context-sensitive 1-3, 2-2
Help System 2-37
Help Topics 2-12
HTML 1-3, 2-37
Help menu 2-12, 2-37
highlighting 2-2, 2-6, 2-7, 2-21, 2-22
horizontal margin 2-33
horizontal scroll bars 2-4
HTML 1-3, 2-37, 4-4

ICD 2-37, 4-5
icons 2-2
incidents 2-4, 2-5, 2-9, 2-13, 4-5, 4-10
information messages 3-1, 3-6
input file 1-2, 1-3, 2-19, 2-33, 3-1, 3-3, 3-4, 4-2
input parametersv
Internet 1-3, 2-37
interpolation 1-2, 2-17, 2-18, 2-19, 2-36, 3-5, 3-8,
4-1, 45
intersections 1-3, 2-26, 2-27, 2-28, 3-1, 3-6, 3-7, 4-
1, 4-3, 4-4, 4-5, 4-6, 4-7, 4-8, 4-9, 4-10
connections 1-3, 3-6
separation distance 2-28, 4-4, 4-5
interval 2-19, 2-20, 2-27, 2-28, 2-33, 4-2, 4-3, 4-5,
4-6, 4-8
Interval diagram 2-27, 4-5
ITT Industries, Inc., Systems Division i, ii, iii

L

lane markings 1-3, 2-3, 2-10, 2-14

lanes 1-3, 2-3, 2-5, 2-10, 2-14, 3-7, 4-1, 4-2, 4-4,
4-5, 4-7, 4-10, 4-13, 4-14

legend 1-1, 2-2, 2-3, 2-10, 2-12, 2-13, 2-14, 2-15,
2-19, 2-23, 2-25

levels-of-service 2-10, 2-14, 2-20

line graphs 2-20, 3-7

line style 2-23, 2-25

Line Type 2-25

Link ID 1-3

Index

link/node diagram 2-8, 4-5

links 1-1, 1-3, 2-3, 2-4, 2-5, 2-6, 2-8, 2-10, 2-13,
2-20, 2-21, 2-22, 2-28, 2-32, 3-1, 3-3, 3-4, 3-
6, 3-7, 3-8, 4-1, 4-4, 4-5, 4-6, 4-8, 4-11, 4-12,
4-13, 4-14, 4-15

LOS 2-10, 2-14, 2-20, 4-5

M

map 2-4, 2-8, 2-35
measures of effectivenessyv, 2-20
menu bar 1-2, 2-2, 2-3, 2-6, 2-7, 2-16
menus

Animation 2-11, 2-16

Display 2-9, 2-10, 2-13, 2-19

File 1-2, 1-3, 2-2, 2-7, 2-33

Help 2-12, 2-37

Options 1-3, 2-10, 2-14, 2-19, 2-29

View 2-4, 2-8, 2-35

Window 2-12, 2-13, 2-15, 2-29, 2-36
Message Dialog 2-36, 2-37, 3-2
messages 2-36, 3-1, 3-3, 3-4

error 2-36, 3-1, 3-3, 3-4

information 3-1, 3-6

warning 3-1
micro zoom 2-35, 4-5
microscopic traffic simulation v, 1-1, 4-2, 4-5

6, 2-7, 2-12, 2-36, 2-37, 3-7
2000 1-1
951-1
98 1-1
NT ii, 1-1
minimum main street green 2-27, 2-29
minimum radius of curvature 1-3, 3-6
MOE 1-2, 2-10, 2-11, 2-12, 2-14, 2-15, 2-18, 2-19,
2-20, 2-21, 3-3, 4-5, 4-6, 4-8, 4-10, 4-11, 4-
13, 4-14, 4-15
MOE animation 2-10, 2-14, 2-15, 2-19, 2-20, 2-25,
4-6
MOE Selection 2-10, 2-14, 2-15, 2-19, 2-20
MOE Selection button 2-14
Motif 1-1
mouse
cursors 2-4
operations 2-3, 2-6
position 1-3, 2-4
multiple windows 1-1, 2-2, 2-20

N

Network windows 1-1, 1-3, 2-2, 2-3, 2-4, 2-6, 2-7,
2-8, 2-9, 2-10, 2-12, 2-13, 2-15, 2-16, 2-20,
2-26, 2-27, 2-29, 2-33, 2-35, 2-36

new features 1-3
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nodes 1-1, 1-3, 2-3, 2-4, 2-6, 2-8, 2-26, 2-27, 2-28,
2-32, 3-1, 3-4, 3-6, 3-7, 4-5, 4-6, 4-15

O

objects 2-2, 2-3, 2-4, 2-6, 2-9, 2-13, 2-20, 2-21, 2-
22, 2-32, 2-33, 4-5, 4-6, 4-8
deselecting 2-6
selecting 2-4, 2-6, 2-21
offset 1-2, 2-33, 2-34, 4-6
open 2-2, 2-3, 2-6, 2-7, 2-12, 2-16, 2-26, 2-29, 3-3,
34
Open Case dialog 2-7
opening a case 2-3, 2-6, 2-7, 2-16
operating system iii, 1-1, 1-2, 2-2
Options menu 1-3, 2-10, 2-14, 2-19, 2-29
Overlap diagram 2-27, 4-6
overlapping movements 2-27, 4-6
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Page Down 2-8, 2-14, 2-35, 4-5
Page Setup 2-2, 2-7, 2-33, 2-34
Page Up 2-8, 2-14, 2-35, 4-5
Pan To Center 2-9, 2-15
panning 1-3, 2-4, 2-9, 2-15, 2-35
parking 1-1, 2-3, 2-4, 2-5, 2-10, 2-13, 2-14, 2-32,
4-8
pausing animation 1-3, 2-11, 2-16, 2-17, 2-36
pedestrian 2-27, 4-3
permissive period 2-27, 4-2, 4-6, 4-10
permitted movements 2-28, 4-6, 4-7
Phase Output diagram 2-27, 4-6
phases 2-27, 2-28, 4-3, 4-4, 4-5, 4-6, 4-7, 4-10, 4-
14
playing animation 1-3, 2-11, 2-16, 2-17, 2-36
Plot Style 2-23, 2-25, 2-26
Point Type 2-25
post-processing 1-1, 2-1, 2-7
preferences
application 2-10
MOE 2-10
Window 2-10
pre-timed 2-10, 2-13, 2-28, 4-5, 4-7
Print Setup 2-2, 2-7, 2-34
printing 2-2, 2-7, 2-23, 2-24, 2-29, 2-33, 2-34
caption 2-33, 2-34
footer 2-7, 2-33, 2-34
margins 2-7, 2-33, 2-34
page orientation 2-33
Page Setup 2-2, 2-7, 2-33, 2-34
Print Setup 2-2, 2-7, 2-34
printer settings 2-2, 2-7
title 2-7, 2-33
problems 1-1, 1-2, 3-1, 3-6, 3-7
Protected Bus Station 2-5
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Raise APC 2-12

ramp links 2-3

ramp meters 2-5, 2-10, 2-13, 2-26, 4-7, 4-8

reaction point 1-3, 4-7, 4-10

real time 2-16, 4-7
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Reset Tool Bar 2-10
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resetting frame delay 2-11, 2-17
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reversing animation 2-11, 2-16, 2-36
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4-9, 4-10

RTOR 1-3, 4-6, 4-7

S
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selecting a cursor 2-4
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semi-actuated 2-28, 4-7
sensors 2-3, 2-4, 2-5, 2-10, 2-14, 2-32, 4-2
Set Time 2-11
setting the current time 2-18
shortcut 2-13, 2-35, 4-1, 4-7
shortcut keys 2-35, 4-1
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Find 2-35
Page Down 2-8, 2-14, 2-35, 4-5
Page Up 2-8, 2-14, 2-35, 4-5
Pan/Zoom 2-35
Show Entire Network 2-8, 2-9, 2-14, 2-35
Show/Hide Legend 2-12, 2-13, 2-15
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Show/Hide Tool Bar 2-12, 2-13
sign 2-5, 2-26, 4-7, 4-10
sign control 2-26
signal control diagrams 2-26
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signasii, 1-1, 1-2, 1-3, 2-3, 2-4, 2-5, 2-9, 2-10, 2-
12, 2-13, 2-15, 2-20, 2-26, 2-27, 2-28, 2-29,
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model 1-2, 2-1, 2-7, 2-22, 4-4, 4-8, 4-9, 4-10
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thumbs 2-10, 2-17, 2-18, 4-3, 4-8

Tile Windows 2-12

time

Index

animation 2-16, 4-1, 4-7, 4-8
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coordinates 1-3
editor 1-3
geometry 1-3
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trf 3-1, 3-3, 3-4, 4-9
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