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processing vehicle trajectory data from a given microscopic traffic simulation to identify the
frequency of conflicts—where two vehicles are on a collision course and one vehicle must make
an evasive maneuver to avoid a collision. Such surrogate measures have been shown to correlate
to some degree with the historical frequency of crashes at intersections. This technique may be of
use to researchers, transportation engineers, construction and design companies, and safety
engineers.

Michael Trentacoste
Director, Office of Safety
Research and Development

Notice
This document is disseminated under the sponsorship of the U.S. Department of Transportation
in the interest of information exchange. The U.S. Government assumes no liability for the use of
the information contained in this document.

The U.S. Government does not endorse products or manufacturers. Trademarks or
manufacturers’ names appear in this report only because they are considered essential to the
objective of the document.

Quality Assurance Statement
The Federal Highway Administration (FHWA) provides high-quality information to serve
Government, industry, and the public in a manner that promotes public understanding. Standards
and policies are used to ensure and maximize the quality, objectivity, utility, and integrity of its
information. FHWA periodically reviews quality issues and adjusts its programs and processes to
ensure continuous quality improvement.




TECHNICAL REPORT DOCUMENTATION PAGE

1. Report No.
FHWA-HRT-08-050

2. Government
Accession No.

3. Recipient’s Catalog No.

4. Title and Subtitle

Surrogate Safety Assessment Model (SSAM): Software User Manual

5. Report Date
May 2008

6. Performing Organization Code

7. Author(s)
Lili Pu and Rahul Joshi

8. Performing Organization
Report No.

9. Performing Organization Name and Address
Siemens Energy and Automation, Inc.

Business Unit Intelligent Transportation Systems
6375 E Tanque Verde, Suite 170

Tucson, AZ 85715

10. Work Unit No.

11. Contract or Grant No.
DTFH61-03-C-00129

12. Sponsoring Agency Name and Address
Federal Highway Administration

6300 Georgetown Pike
McLean, VA 22101-2296

13. Type of Report and Period
Software User Manual — May
2008

14. Sponsoring Agency Code
HRDS-05

15. Supplementary Notes

FHWA Contracting Officer’s Technical Representative (COTR): Joe Bared

16. Abstract

Report, FHWA-HRT-08-051.

This document presents guidelines for the installation and use of the Surrogate Safety Assessment Model (SSAM) software. For
more information regarding the SSAM application, including discussion of theoretical background and the results of a series of
evaluation tests, see the corresponding FHWA research report entitled Surrogate Safety Assessment Model and Validation: Final

17. Key Words

manual.

Safety, simulation, surrogate measures, conflict, software, user

22161.

18. Distribution Statement
No restrictions.
National Technical Information Service, Springfield, VA

This document is available through the

19. Security Classif. (of this report)
Unclassified

20. Security Classif. (of this page)
Unclassified

21. No. of Pages 22. Price
96 N/A

Form DOT F 1700.7 (8-72)

Reproduction of completed pages authorized



ODER R U ROIU A UOR
APPROXIMATE CONVERSIONS TO SI UNITS

Symbol When You Know Multiply By To Find Symbol
LENGTH
in inches 254 millimeters mm
ft feet 0.305 meters m
yd yards 0.914 meters m
mi miles 1.61 kilometers km
AREA
in? square inches 645.2 square millimeters mm?
ft? square feet 0.093 square meters m’
yd? square yard 0.836 square meters m?
ac acres 0.405 hectares ha
mi square miles 2.59 square kilometers km?
VOLUME
fl oz fluid ounces 29.57 milliliters mL
gal gallons 3.785 liters L
ft> cubic feet 0.028 cubic meters m’
yd® cubic yards 0.765 cubic meters m°
NOTE: volumes greater than 1000 L shall be shown in m®
MASS
0z ounces 28.35 grams g
Ib pounds 0.454 kilograms kg
T short tons (2000 Ib) 0.907 megagrams (or "metric ton") Mg (or "t")
TEMPERATURE (exact degrees)
°F Fahrenheit 5 (F-32)/9 Celsius “©
or (F-32)/1.8
ILLUMINATION
fc foot-candles 10.76 lux Ix
fl foot-Lamberts 3.426 candela/m’ cd/im?
FORCE and PRESSURE or STRESS
Ibf poundforce 4.45 newtons N
Ibf/in? poundforce per square inch 6.89 kilopascals kPa
APPROXIMATE CONVERSIONS FROM SI UNITS
Symbol When You Know Multiply By To Find Symbol
LENGTH
mm millimeters 0.039 inches in
m meters 3.28 feet ft
m meters 1.09 yards yd
km kilometers 0.621 miles mi
AREA
mm? square millimeters 0.0016 square inches in?
m’ square meters 10.764 square feet ft?
m? square meters 1.195 square yards yd2
ha hectares 2.47 acres ac
km? square kilometers 0.386 square miles mi?
VOLUME
mL milliliters 0.034 fluid ounces fl oz
L liters 0.264 gallons gal
m® cubic meters 35.314 cubic feet ft®
m® cubic meters 1.307 cubic yards yd®
MASS
g grams 0.035 ounces oz
kg kilograms 2.202 pounds b
Mg (or "t") megagrams (or "metric ton") 1.103 short tons (2000 Ib) T
TEMPERATURE (exact degrees)
iC Celsius 1.8C+32 Fahrenheit °F
ILLUMINATION
Ix lux 0.0929 foot-candles fc
cd/m? candela/m’ 0.2919 foot-Lamberts fl
FORCE and PRESSURE or STRESS
N newtons 0.225 poundforce Ibf
kPa kilopascals 0.145 poundforce per square inch Ibffin®

*Sl is the symbol for the International System of Units. Appropriate rounding should be made to comply with Section 4 of ASTM E380.
(Revised March 2003)

1




TABLE OF CONTENTS

INTRODUCTION...cciuuiciinensnicsnissesssncssnssssssecssissasssesssssssssssssssssssssssssssssssssssssssssssssssssssssans 1
ORGANIZATION OF THE USER MANUAL. ....ccceevtvninrensurnsersessanssassaessasssessassssces 1
Chapter 1. InStallation ..........cocooiiiiiiiiii e 1
Chapter 2. GraphiCal USET ..........covevuieiirieniiiieriesieeiestesie ettt 1
Appendix. Terms and Definitions ...........cccceeeiiiiiiiiiiiiiieceee e 1
CHAPTER 1. INSTALLATION ..cuuievininnuissensessanssensessssssssssesssssssssssssssssssssssssssssssssssass 3
INSTALLING SSAM...uucinnicninseissessssssssssssssssssssssssassssssssssssssssssssssssssssssssssssssssssssssssssass 3
UNINSTALLING SSAM.ccuuiivisicsenssensecssnssesssissassssssssssssssssssssssssssssssssssssssssssssssssssas 8
LAUNCHING THE SSAM SOFTWARE .....cucininvinrinsuinserssesssnsssssssssassssssssssassssses 11
CHAPTER 2. GRAPHICAL USER INTERFACE ........cuuieenrecrersensnessessessaccenans 13
1. INTRODUCTION ..cucioviiruinserssenssessasssessassssssssssssssssssssssssssssssssssssssssssssssssssssssassssssass 13
2 .CONFIGURATION ...ccuuiiruicrersensuissansessanssssssessssssssssssssssssssssssssssssssssssssssssssssssssssss 13
3. ANALYSIS uiiiiinnuinsensnnssnsssnsssssisssssssssssssssssssssssssssssssasssssssssssssssssssssssssassssssssssssss 13
4. USABILITY ucuuiciisuicrnnssenseecssnssesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 13
INTRODUCTION ...cuuirsuinicsaicsenssessssssssssessassssssssssssssassssssssssssssssssssssssssssssssassssssssssasss 14
1. Case dOCUMENLE VIEWET .......ccuuieiuieriiieiieetieiie et esiteeteesaeeeteesteebeesaseesseeenseesaeeenne 14

2. MEIIUS .t ettt e a e e naee 15

3. The tOOIDAr ATa.......ccuieiiiieiieeie ettt e 15

4. The Internal frame .........ooeeiiiiiiiieieeeeee et 15
CONFIGURATION 18
Creating a New Case DOCUMENL..........ccouiieriieiniieeiieeciie et 18
Adding Trajectory Files to a Case Document ...........ccccecerviiviineeicnicnenncnicneenne. 20
Processing Trajectory Files ........ccoeiviiiiiiiiiiiiecieece e 23
ANALYSISuuuiiiiiiicninensnicsensecssissssssesssisssssssssssssssssssssssssssans w27
Note on Units 0f ANALYSIS ..uvieeiiieeiiieiiieesiie ettt see e saeeesbee e 27
Using the COnflict Tab .........coceviiiiiiiiniiiiee e 27
Using the Summary Tab.......c..cccieiiiiiiiiiiiiicciececeee et 29
Using the FIlter Tab.........cccoiiiiiiiiiiiieceee et 32
APPLYING the FIILET ..ooovviiiiiiiiciiecieee e e ens 34
USINg the T-Test Tab.....ccceeiiiiiiiieii s 37
Adding Another Case DOCUMENL...........cceeriieiiieriieiieeieeiteete e eve e eaeeseeeeseens 37
Exporting the T-Test RESUILS......ccccoeiiiiiiiiieieeeee e 43
Viewing the T-Test Analysis on Filtered Data............cccceeevveviieiienieeiieieeieee 45
USINg the Map Tab ....coeoiiiiiiiiiiiiee e 47
Showing Conflicts Without Loading Map Files..........cccccoeviieviieniiiiiieniiciieeieene, 49
Showing Conflicts on Loaded Map Image..........cccceverviniiiiniiinieninicneciceieene 51
Showing Conflicts on Loaded VISSIM .inp File .......cccccoovviieiiiiiiiiiiieeieeciee, 56
Saving IMage File........ccoiiiiiiiiiiiiii e 58
Filtering Conflicts DY AT@a.......ccccueiiiiieiiiiieiiieeeiieecite ettt ee e eee e svee e s 60
Configuring Conflict DISPlay .........cocueoieviiriiniiiirienieeeeeeeeee e 63
Displaying Conflict LiN@ .........c.coccueeriiiriieiiieiie ettt 65
Recoding Map Coordinates .........c.eeeeveeeeiieeiieeeiieeeiieeeieeesreeesaeeeeveeeeeeesveeesnveees 65
Saving the Case DOCUMENL...........cccuiiiiiriieiieie et 68
Editing an Existing Case DOCUMENL...........cccvieriiiiiiiiieciieeciee e 70

i1



Checking Filter RODUSINESS .......ccvieiiiiiieiieiieeieeiie et 72

USABILITY aucutiiiicinsicsncssensecssissssssesssesssssssssssssssssesssssssssssssssssssssasssssssssssssssssssssasssses 75
Working with the Tiling OPtions .........cccceerieeiiieriieeiiieiie ettt et ens 75
Toggling the Workspace WIndOW .........ccceeeviieeiiieeiiieeieeceee e e 79
EXPOTting Data.........cociiiiiiiiiieiiecie ettt ettt et 80

APPENDIX. TERMS AND DEFINITIONS......coovtevirsensaissensuncssicsesssecsasssessssssasssessases 83

v



LIST OF FIGURES

Figure 1. Screen Capture. Installation Program, SSAMinstall.exe.........ccccocevviirienenienenne 3
Figure 2. Screen Capture. InstallShield Wizard Screen...........ccccooceevieiiiniininiiniicncnicnene 3
Figure 3. Screen Capture. Installer Screen—InstallShield Welcome Screen...................... 4
Figure 4. Screen Capture. Installer Screen—Directory Name........cccccecevveveniineenennenen. 4
Figure 5. Screen Capture. Installer Screen—Option Choices Typical or Custom............... 5
Figure 6. Screen Capture. Installer Screen—Typical Installation Option .........cccccceevenee. 6
Figure 7. Screen Capture. Installer Screen—Custom Installation Option.........c..cccceeveneee 6
Figure 8. Screen Capture. Installer Screen—Installation Process ..........cccceeeevveenveeenveennee. 7
Figure 9. Screen Capture. Installer Screen—Installation Complete...........ccccevevieninniennnn. 7
Figure 10. Screen Capture. Location of Installed SSAM Launcher and SSAM

UNINSTALLET. ..ttt sttt et b et st sbe et ebeebe s 8
Figure 11. Screen Capture. Uninstaller Screen—InstallShield Welcome Screen ............... 9
Figure 12. Screen Capture. Uninstaller Screen—Product Uninstallation Features ............. 9
Figure 13. Screen Capture. Uninstaller Screen—Uninstalling from Local Machine....... 10
Figure 14. Screen Capture. Uninstaller Screen—Uninstall Process Complete ............... 11
Figure 15. Screen Capture. SSAM—Beginning SCreen .........cceevvveeerveeenveeenveeeevee e 11
Figure 16. Screen Capture. SSAM Screen—Beginning Screen with Callouts................ 14
Figure 17. Screen Capture. SSAM Screen—Toolbar Section Buttons............cccccveeneee. 16
Figure 18. Screen Capture. SSAM Screen—File Menu..........cccceevieniieiiienieeiiieieeene 17
Figure 19. Screen Capture. SSAM Screen—Window Menu...........ccccveeeeiieeeieeenieeennnenns 17
Figure 20. Screen Capture. SSAM Screen—Configuration Tab ........cccceceviivinieneennene. 18
Figure 21. Screen capture. SSAM Screen—Configuration Tab Displaying Case
INFOTMALION ...ttt ettt et sttt be e ees 19
Figure 22. Screen Capture. SSAM Screen—Configuration Tab Displaying Case Files...20
Figure 23. Screen Capture. SSAM Screen—Configuration Tab Displaying Case Files:
FILE SEIECHION ...ttt ettt et s 21
Figure 24. Screen Capture. SSAM Screen—Configuration Tab Displaying Case Files
FIles Addded ......ooeieiee ettt ettt 22
Figure 25. Screen Capture. SSAM Screen—Configuration Tab Displaying Case Files
Selection APPLIEd....cc.veiieiieeiie et et e e e enneas 23
Figure 26. Screen Capture. SSAM Screen—Configuration Tab Displaying Case Files
ANALYSIS PTOZIESS .. tiiiiiiieiiie ettt e ettt e et e e st e e s b e e e saveeessbeeesseeensseeesaeessaeeans 24
Figure 27. Screen Capture. SSAM Screen—Configuration Tab Displaying Case Files
ANALYSIS COMPIELE ...oeeiiiieiiiieciie ettt ettt e et e e et eesreeesbeeeebeeesnseeessseeensseeens 25
Figure 28. Screen Capture. SSAM Screen—Configuration Tab Displaying Case Files
SUMMATY COMPLELE ...eeeeviieeiieeeiie ettt et e e e e s eaeeesabeeeaseeenaeeenseeas 26
Figure 29. Screen Capture. SSAM Screen—Conflict Tab ........cccoeeveiiiiiiiniiiiiiieee, 28
Figure 30. Screen capture. SSAM Screen—Summary Tab.........cccoeeiieeiiiieiiiecieeees 29
Figure 31. Screen Capture. SSAM Screen—Filter Tab with Default Settings.................. 32
Figure 32. Screen capture. SSAM Screen—Filter Tab with Filter Settings....................... 33
Figure 33. Screen Capture. SSAM Screen—Filter Tab with Filters

Applied: Confirmation MESSAZE ........cueeeriiiieiiieeiiieeeiieeeieeeeieeerreeesreeesereeeeaeeeereeesneaeeens 34

Figure 34. Screen Capture. SSAM Screen—Conflicts Tab: Filtered Conflicts Table.......35
Figure 35. Screen Capture. SSAM Screen—Summary Tab: Filtered Summary Tables ...
Figure 36. Screen Capture. SSAM Screen—Ttest Tab.........cccovcveviiviiieniinenicnccieeee, 37



Figure 37.
Figure 38.
Figure 39.
Figure 40.
Figure 41.
Figure 42.
Figure 43.

Screen Capture.
Screen Capture.
Screen Capture.
Screen Capture.
Screen Capture.
Screen Capture.
Screen Capture.

SSAM Screen—Ttest Tab SSAM FileS...coovvevvvveeeeeeeeeeeaaann. 38

SSAM Screen—Ttest Tab File Selection Window................ 38
SSAM Screen—Ttest Tab Default Settings..........ccccceeveenneenne 39
SSAM Screen—Ttest Tab Modified Settings..........c.ccceuveenee 40
SSAM Screen—Ttest Tab Open Confirmation Message ......41
SSAM Screen—Ttest Tab Active Case Document ............... 41

SSAM Screen—Ttest Tab Results Table.......cccceeeeeennnnn...... 42

Figure 44. Screen Capture. SSAM Screen—Ttest Tab with Enlarged Results Table....... 42
Figure 45. Screen Capture. SSAM Screen—Ttest Tab Export T-Test Results.................. 43
Figure 46. Screen Capture. Excel Screen—T-Test Results in .csv File .........cccoeeveeennnnn. 44
Figure 47. Screen Capture. SSAM Screen—T-Test Tab Filtered Data Selected .............. 45
Figure 48. Screen Capture. SSAM Screen—Ttest Tab Filtering Confirmation

IMLESSAZE. .. euvteeeuiteeeiee ettt ettt et e et e ettt e et e ettt e ettt e et e e st e e e e abt e e et e e e e abe e e e abte e abeeeanbeeenaeeens 45
Figure 49. Screen Capture. SSAM Screen—Ttest Tab Analyze Warning Message ......... 46
Figure 50. Screen Capture. SSAM Screen—Map Tab ......c.coocvveiiiiiiiiieiiieieeeee, 47
Figure 51. Screen Capture. SSAM Screen—Map Tab Map Info Section ...........cccceueeee. 48
Figure 52. Screen Capture. SSAM Screen—Map Tab Map View Section ..........ccc.c...e... 49
Figure 53. Screen Capture. SSAM Screen—Map Tab Conflicts Without Background....50
Figure 54. Screen Capture. SSAM Screen—Map Tab Filtered Conflicts Without
BacKkground..........ooouiiiiiiieie et eeaaeeennaeeens 50
Figure 55. Screen Capture. SSAM Screen—Map Tab Import Map Image........................ 51
Figure 56. Screen Capture. SSAM Screen—Map Tab with Map File Loaded.................. 52
Figure 57. Screen Capture. SSAM Screen—Map Tab Map Coordinates Input................ 53
Figure 58. Screen Capture. SSAM Screen—Map Tab Map Coordinates Input Entered...53
Figure 59. Screen Capture. SSAM Screen—Map Tab Conflicts with Background.......... 54
Figure 60. Screen Capture. SSAM Screen—Map Tab with Zoomed Map View.............. 55
Figure 61. Screen Capture. SSAM Screen—Map Tab with Filtered Conflicts................. 56
Figure 62. Screen Capture. SSAM Screen—Map Tab Load .inp File..........ccccveeuvrennnne. 57
Figure 63. Screen Capture. SSAM Screen—Map Tab Loaded .inp File and Generated
INEEWOTK. ..ttt ettt ettt ettt e et e bt e b e sat e s bt et e este s bt enbesneesneenneas 57
Figure 64. Screen Capture. SSAM Screen—Map Tab with Zoomed View of Generated
INEEWOTK. ..ttt ettt ettt ettt e et et e b e sat e s bt et e este s bt enbesneesneenneas 58
Figure 65. Screen Capture. SSAM Screen—Map Tab Saving Image ........c.cccoceveveeeenene 59
Figure 66. Screen Capture. Microsoft® Office Picture Manager—.png Format Image
OPBI ..ttt ettt ettt et b et et e n e saneer e nanes 60
Figure 67. Screen Capture. SSAM Screen—Map Tab Specify Rectangle........................ 61
Figure 68. Screen Capture. SSAM Screen—Map Tab Filter Confirmation Message........ 61
Figure 69. Screen Capture. SSAM Screen—Map Tab Filtered Conflicts..........ccccueen.e..e. 62
Figure 70. Screen Capture. SSAM Screen—Filter Tab Location Filter............cccccceeueee. 63
Figure 71. Screen Capture. SSAM Screen—Map Tab Conflicts Display Configuration..64
Figure 72. Screen Capture. SSAM Screen—Map Tab Additional Conflicts Display

L0107 0N o4 218 (o) 4 TSRS 64
Figure 73. Screen Capture. SSAM Screen—Map Tab Conflict Information Window .....65
Figure 74. Screen Capture. VISSIM Screen—Network Example..........cccoeevvevvienieennnnnne. 66
Figure 75. Screen Capture. VISSIM Screen—Record Upper-Left Corner Coordinates ...67

vi



Figure 76. Screen Capture. VISSIM Screen— Record Lower-Right Corner

COOTAINALES. ....eeneeeeitieiee ettt et ettt et e at e et esbe e e bt e s bt e enbeesbeeenbeesabeenbeenaees 67
Figure 77. Screen Capture. SSAM Screen—Case Document Not Saved............cccceeneee. 68
Figure 78. Screen Capture. SSAM Screen—Case Document Saved...........ccccveeeeveeennennns 69
Figure 79. Screen Capture. SSAM Screen—Case Document Closed ...........cccoeveeienenee. 69
Figure 80. Screen Capture. SSAM Screen—Open Case Document from Workspace......70
Figure 81. Screen Capture. SSAM Screen—Confirm Delete Message.........ccocevveveeennenne. 70
Figure 82. Screen Capture. SSAM Screen—Edit a Case Document...........ccceeeeveeernnennns 71
Figure 83. Screen Capture. SSAM Screen—Delete a .trj File........cocoviviiniininiiniencnnn 71
Figure 84. Screen Capture. SSAM Screen—Error Message for Nonexisting Data........... 72
Figure 85. Screen Capture. SSAM Screen—Filter Tab Errors........c..cooeeveviinenieneennenn 73
Figure 86. Screen Capture. SSAM Screen—Wrong Filter Settings Error Message.......... 74
Figure 87. Screen Capture. SSAM Screen—No Results Error Message..........ccoceeveueenee. 74
Figure 88. Screen Capture. SSAM Screen—Opening Case Documents.............cccceuveene. 75
Figure 89. Screen Capture. SSAM Screen—Horizontal Tiling..........cccceevvevienenieneennenne. 76
Figure 90. Screen Capture. SSAM Screen—Vertical Tiling .......cccceoevveeviieeriieeiiieeieeas 77
Figure 91. Screen Capture. SSAM Screen—Grid Tiling.........cocevvevieniriinienenienieene 78
Figure 92. Screen Capture. SSAM Screen—Cascade Tiling..........ccceveeevieeniieencieeenieeens 79
Figure 93. Screen Capture. SSAM Screen—Toggling the Workspace Window .............. 80
Figure 94. Screen Capture. Export Conflict Table to .csv File........cocovvevviieeiiieiiieee. 81
Figure 95. Screen Capture. Microsoft® Excel—Exported .csv File .........occooovvvveevereeann, 81
Figure 96. Illustration. Conflict ANGIe.........ccocuiveiiiiiiiieeeie e 85
Figure 97. Illustration. Clock ANGIe ........cccoiiiiiiiiiiiiiiiiee e 86

vil






INTRODUCTION

The Surrogate Safety Assessment Model (SSAM) is a software application designed to
perform statistical analysis of vehicle trajectory data output from microscopic traffic
simulation models. The software computes a number of surrogate measures of safety for
each conflict that is identified in the trajectory data and then computes summaries (mean,
max, etc.) of each surrogate measure. This document explains the installation,
configuration, and usage of the SSAM software, focusing primarily on the graphical user
interface features. This chapter summarizes the organization of the document.

ORGANIZATION OF THE USER MANUAL

This document explains terms and definitions pertinent to the installation and operation
of the SSAM software. The major chapters of the user manual are outlined as follows and
are in chronological order.

Chapter 1. Installation

This section describes how to install the SSAM software using the automated SSAM
installation program, SSAMinstall.exe. The section also describes how to uninstall the
SSAM software.

Chapter 2. Graphical User Interface

This section describes how to use the graphical user interface of SSAM to perform
conflict analysis on simulation trajectory data files. The Analysis section walks through
an example to demonstrate the configuration and the usage of the available views and
filters to analyze the simulation data. The Usability section reviews the Help menu, the
different viewing options available in the SSAM software, and the functionality provided
by the tool to export data from a SSAM case document to a .csv file, which can be
viewed in Microsoft® Excel. The Error Checking section provides a description of some
of the error checking performed on user input.

Appendix. Terms and Definitions

This section explains the terms and measures necessary to interpret the data viewed on
the SSAM software screens.






CHAPTER 1. INSTALLATION

INSTALLING SSAM

The SSAM software may be installed using an available installation program,
SSAMinstall.exe. This InstallShield™ icon is shown in figure 1.

A
SaaMinstall. exe

Figure 1. Screen Capture. Installation Program, SSAMinstall.exe.

Double-click SS4Minstall.exe to bring up the InstallShield™ Wizard screen as seen in
figure 2. At this point, the installer initializes itself and looks for a Java Virtual Machine
(JVM) on the local machine. If a JVM is not found on the local machine, the installer will
install the appropriate JVM. The SSAM software has been developed and tested for
Windows XP; however, it was built with Java technology and other platforms may be
supported in the future.

Installs hield Wizard

InztallShield® iz preparing the InstallShield 'Wwizard, which
v will guide you through the rest of the process.
Fleaze wait...

Preparing Jawvaltm] Yirtual kMachine. .

Figure 2. Screen Capture. InstallShield Wizard Screen.

Once the installer initializes and installs the JVM on the local machine, it brings up the
Welcome screen as shown in figure 3. Click Next to continue installation of the SSAM
software.



I8 Installern

Welcome to the InstallShield Wizard for S5AM

The InstallShield Wizard will install 85AM on yvaur computer,
To continue, choose MNext.

S5AM

ITSSiemens

hitp: s itssiemens.cam

= Back L Mext = J [ Cancel ]

Figure 3. Screen Capture. Installer Screen—InstallShield Welcome Screen.

Click Next to bring up the screen shown in figure 4.

[E Installer

Click Next to install "SSAM" to this directory, or click Browse to install to a different
directon.

Directory Mame:
CAProgram Files\FHWALSSAM |

Browse

[ = Back JL Mext = ][ Cancel

Figure 4. Screen Capture. Installer Screen—Directory Name.




As seen in figure 4, the installer will install the SSAM.exe file in the
C:\ProgramsFiles\FHWA\SSAM directory by default. The user can choose to install the
SSAM software in a different path by clicking Browse. Click Next to bring up the
window seen in figure 5.

[E Installer [Zl I__ El

f', Choose the setup type that best suits your needs.

_-"' g The program will be installed with the sugoested configuration.
G Recommended for most users.

) Custam

.‘-" The program will be installed with the features vou choose.
Recommended for advanced users.

[ = Back ][ et = ] [ Cancel

Figure 5. Screen Capture. Installer Screen—Option Choices Typical or Custom.

As seen in figure 5, the installer gives the user the option of either a typical or a custom
install. In a typical install, the user does not have the option of selecting software features
to be installed. In the case of SSAM, all the functionality is bundled into a single feature.
As aresult, choosing the custom installation is not necessary. Figure 6 shows the screen
when the user selects the typical install option and figure 7 shows the screen when the
user selects the custom install option.



[E Installer

Flease read the summary infarmation below.

S8AM will be installed in the fallowing location:
CAProgram FilesiFHWALSSAM

with the fallowing features:
Feature 1

for a total size:
KRR

J [ Cancel J

[E Installer

Selectthe features far "S5AM" you wauld like to install:

(=R roduct Installation
Feature 1

[ = Back H Mext = J[ Cancel J

Figure 7. Screen Capture. Installer Screen—Custom Installation Option.



Click Next to proceed with the installation of the SSAM software. The installer will
install the SSAM software on the local machine. Figure 8 shows the screen displayed as
the installation process is being carried out.

[E Installer

Installing SSAM. Please wait...

100%

Figure 8. Screen Capture. Installer Screen—Installation Process.

Figure 9 shows the screen displayed when the installation is successful.

[ |nstaller

Please read the summary infarmation below.

- The InstallShield Wizard has successfully installed S5AM. Choose Finish to exit
the wizard.

Figure 9. Screen Capture. Installer Screen—Installation Complete.




Click Finish to complete the installation of the SSAM software. A shortcut to the
SSAM.exe file is created in the Programs menu. Figure 10 shows where the SSAM
launcher and the SSAM uninstaller are installed. There is no need for the user to reboot
the computer to begin using SSAM.

"E_‘;:‘ Windows Catalog @ L 4
% Microsoft Virtual PC
Windows Lipdate @ Adobe 3
- Uﬂ PrintMe Inkermet Prinking +
5 Mew Office Document [ Adobe Reader 6.0
I D-n Open Office Document '@ Broadiare k
Ragy @) winZip 3
@/ Set Program Access and Defaulks '@ Installshisld b
1 WinZip @ Inskallshield Express 2,13
& Yahoo! Mail
Program Updates E Yahoo! Messenger
i) Microsoft isual C++ 6.0 »
¥ahoo! Hessenger @ Microsoft Developer Metwaork, »

g Uﬂ Microsoft PlatForm SDE February 2003
Prograrms

'_*ﬂ S5AMUninstal

Documents

Setkings 4
Search L4
Help and Support

Rurn...

Log OFf joshir...

@ shuk Down,.,.

Figure 10. Screen Capture. Location of Installed SSAM Launcher and SSAM
Uninstaller.

Windows XP Professional

UNINSTALLING SSAM

To uninstall the SSAM software, click on SSAM Uninstall in the Programs menu as
seen in figure 10. The uninstaller will begin to initialize and bring up the screen shown in
figure 11.



[E Uninstaller

Welcome to the InstallShield Wizard for SSAM

The InstallShield Wizard will uninstall 35AM fram your computer.
To continue, choose Mext.

S5AM
ITSEiemens
hitpifinaniy its siemens.com

= Back l Met = ][ Cancel ]

Figure 11. Screen Capture. Uninstaller Screen—InstallShield Welcome Screen.

As seen in figure 12, the installer informs the user that the SSAM software will be
uninstalled from the local machine. Click Next to bring up the screen shown in figure 13.

[E Uninstaller

Selectthe features far "S5AM" vou wiauld like to uninstall:

= FProduct Uninstallation
Feature 1

= [ < Back JL Mext = ] [ Cancel

Figure 12. Screen Capture. Uninstaller Screen—Product Uninstallation Features.



As mentioned previously, all the functionality of the SSAM software is bundled in one
feature. Uninstalling SSAM implies that the Full SSAM application must be uninstalled.
Figure 12 shows that the uninstaller will remove this installed feature from the local
machine. Click Next to bring up the screen shown in figure 13.

[I8 Uninstaller

Flease read the surmmary information below.

S5AM will be uninstalled from the following location:
ZAProgram FilesiFHWALS SAM

with the following features:
Feature 1

[ = Back ][ M et = l [ Cancel J

Figure 13. Screen Capture. Uninstaller Screen—Uninstalling from Local Machine.

This screen informs the user that the SSAM software is about to be uninstalled from the
local machine. Click Next to instantaneously uninstall the SSAM software from the
machine and bring up a screen that tells the user that the uninstall process is complete.
This screen is shown in figure 14.
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[E Uninstaller

Flease read the summary infarmation helow.

The InstallShield Wizard has successfully uninstalled SSAM. Choose Finish to
exitthe wizard,

Figure 14. Screen Capture. Uninstaller Screen—Uninstall Process Complete.

Click Finish to complete the process. None of the SSAM options will appear in the
Programs menu after the uninstall process is complete.

LAUNCHING THE SSAM SOFTWARE

Click the SSAM icon shown in figure 10 to start the SSAM software. Figure 15 shows
the screen when SSAM is started for the first time after installation.

"J'.‘iE\AM
File  Window Hal
1RO E0OES O

Figure 15. Screen Capture. SSAM—Beginning Screen.

11






CHAPTER 2. GRAPHICAL USER INTERFACE

This section of the user manual is divided into the following subsections:

1. INTRODUCTION

This subsection provides a general description of the menus, menu items, toolbars, and
screens available in SSAM.

2 .CONFIGURATION

This subsection describes how to use the configuration screen so that SSAM can process
the required data files to extract information based on user-defined parameters.

3. ANALYSIS

This subsection gives an overview of the conflict and summary screens. It also describes
how the filter provided by SSAM can be used to view all or some of the processed data in
the conflict and summary screens.

4. USABILITY
This subsection explains how multiple files can be saved and viewed using the menus and

menu items provided by SSAM. This section also describes how the software can be used
to export data from a case document to a .csv file viewable in Microsoft® Excel.
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INTRODUCTION

Figure 16 is a screen shot of the SSAM software when it is started for the first time after
installation.

|Fi|e Window  Help || =

CeaoTNBETIE R 3

i 4
Figure 16. Screen Capture. SSAM Screen—Beginning Screen with Callouts.

As seen in figure 16, the graphical user interface can be divided into the following four
main parts:

1. Case document viewer

This part of the screen is used to view the data related to the selected case document or
trajectory file.

A case document is selected by double-clicking on the case document in the case
document viewer.
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2. Menus

This part of the tool is used to save, open, view, and export case documents. It also
contains the Help menu.

3. The toolbar area

This part contains buttons to save, open, view, and export case documents.

4. The internal frame

This part contains six tabs. These tabs will be viewable in the internal frame when a case
document is created. The available tabs are summarized as follows:

e Configuration screen: This screen is used to load data files to be analyzed. It
provides the user with the ability to save information about the analysis, such as
the name and description. The configuration screen also allows the user to set
certain threshold values based on which tool will process the data in the selected
.trj files. The Configuration tab is selected by default.

e Conflict screen: To view this screen, click the Conflict tab. The screen contains a
view of the conflict data extracted from the .trj files in a table shown in a
scrollable window. Details of what the data in each column and row represent are
defined in the Terms and Definitions section of this document.

e Summary screen: Click the Summary tab to bring up the Summary table view
which provides a statistical summary of the data viewed in the Conflict tab. The
details of what each column and row represent are defined later in this manual.

o Filter screen: Click the Filter tab to bring up a screen which can be used to filter
data viewed in the Conflict and Summary tabs. Parameters for viewing include
threshold values, location, and types of conflicts. Details on use of the filter
screen buttons are described later in this manual.

o T-test screen: Click the T-test tab to bring up a screen that enables the user to
perform t-test analysis between the selected case file and a newly added case file.
This screen allows the user to export the ¢ statistics results about the analysis.
Details on use of the t-test screen are described later in this manual.
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Map screen: The current version of the SSAM software does not include the map
feature. The Map tab does not contain any functionality or data at this time.

Figure 17 labels the buttons available in the toolbar section.

YerticalTile

Cascade
Tile

File window, Help

y Sa!’.fe
[ B

pen

@————E}{pun

tid Tile

HurinuntaI Tile

Figure 17. Screen Capture. SSAM Screen—Toolbar Section Buttons.

As seen in figure 17, the toolbar section of the tool includes the following buttons:

New: Click to create a new case document.

Open: Click to open an existing case document.

Save: Click to save the case document.

Toggle: Click to display or hide the left-hand side case document view.
Horizontal tile: Click to tile the case documents in the internal frame horizontally.
Vertical tile: Click to tile the case documents vertically in the internal frame.
Grid tile: Click to organize the case documents in the internal frame in a gird.
Cascade tile: Click to see a cascade view of the case documents.

Export: Click to export the case document’s conflict data to a .csv file.

16



Figure 18 and figure 19 show options available through the File menu and Window
menu, respectively.

Window  Help

Mew  Chrl+M
Open  Chl+d [T
Export  Chrl+E
Save  Chl+5s
Close

Exit

Figure 18. Screen Capture. SSAM Screen—File Menu.

B v Show Workspace Ak

Tile Horizonkal alk+H
Tile Mertical A+
Tile Grid alk+3

Cascade Windows  Alb+C

Figure 19. Screen Capture. SSAM Screen—Window Menu.
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CONFIGURATION

If SSAM was used previously to perform analysis and the data was saved, a list of the
saved case documents will display in the case document viewer.

Creating a New Case Document

This section walks through the steps of creating a new SSAM case document. This
presentation assumes that SSAM has been started for the first time and does not contain a
list of case documents in the case document viewer. To create a new SSAM case
document, point to New in the File menu or click New in the toolbar. This will bring up
the file selection window where the user can type in the desired file/case name. Figure 20
shows the user interface after creating a new case document.

@ S5AM - C:\ssam\7692 - yale road & hocking avenue_ssam

File ‘Window Help
DaPpDBEODARE

-
7652 - yale road & hacking®! 28 7692 - vale road & hocking avenue_ssam {unsaved)

Case Information

Case File: Cilssam! 7692 - vale road & hocking avenue_ssam

Comments: | This s

Analyst: I_ Ser

Analysis Date:  Fri Jun 03 12:25:26 MST 2007

Case Files

Trajectory Files:

Conflict Threshaolds
IMaximum time-to-callision (TTC): ! 1.5 _!

IMaximum post-encroachment time (PET): | 5 _:

< | 5 ggnﬁguratign .ronflicts || Summary || Filker | ttest | Map |

Figure 20. Screen Capture. SSAM Screen—Configuration Tab.

The case document 7692 yale road & hocking avenue ssam appears in the case
document viewer. The Configuration tab is selected by default in the internal frame.

As seen in figure 20, the Configuration tab displays the following information:

o Case Information

Case File: This is the name of the case file including the full path of the file.
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Comments: This information can be edited by the user to save certain comments
associated with the case document.

Analyst: The name of the user analyzing the data can be entered in this field.
Analysis Date: This field is updated automatically when the document is saved.

Case Files

This section is used to load .trj files, which serve as input to the analysis process.

Conflict Thresholds

This section allows the user to set the Times to Collision (TTC) and Post
Encroachment Time (PET) threshold values for the analysis process. For example, if
the user sets the Maximum TTC value to 1.5, then the analysis will only yield conflict
data that contains TTC values less than 1.5.

| @ SSAM - C:\ssam\7692 - yale road i hocking avenue_ssam
File  Window  Help

= =T — W == |

Z
of 7692 - yale road & hocking avenue_ssam (unsaved)

FES2 - vale road & hocki ru_

Case Inforrnation |

Case Fils: Ciissam| 7692 - yale road & hocking avenue_ssam

Comments: | This is an example.

Analyst: iII’ser

Analysis Date:  Fri Jun 08 12:25:26 MST 2007

Apply Change

Case Files

Trajectory Files: |

Conflict Thresholds

Mazximum time-to-collision (TTC): 1. 50 .

Maximum posk-encroachment time (PET): |- |

Conﬁguratmn | ‘Canflicts | summary | Filter || ttest | Map

Flgure 21. Screen capture. SSAM Screen—Configuration Tab Displaying Case
Information.

Click Edit Info to change the case information. This will allow the text areas in the case
file section to be edited and activate the apply change button. For example, figure 21
displays the following information:

Comments: This is an example.

Analyst: User.
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To apply the change to the case information section, click Apply Change. This activates
the Edit button and disables the text boxes as shown in figure 20. Note that this is not the
same as saving the case document. The Apply Change button simply applies the changes
to the Configuration tab of the internal frame so that case information exists on the
screen even if the user switches tabs.

Adding Trajectory Files to a Case Document
Users can also select trajectory files that need to be analyzed. Click Edit to enable the

case files in the threshold section of the Configuration tab. Figure 22 shows these fields
activated.

@ S5AM - C:\ssam\7692 - yale road & hocking avenue_ssam

File ‘Window Help
LeDCEDMER D
T4
76 gt 20 7692 - yale road & hocking avenue_ssam (unsaved) ['__J@EJ

7692 - yale road & hocking

Case Information

Case File: Cils5am| 7692 - vale road & hocking avenue_ssam

]
o
=
=
@
=
2
i

=l
=

[T
=
i

i

Edit Info
Case Files
Trajectory Files:
|
|
|
Conflict Thresholds
Maximurm time-to-callision (TTC): !1 : SD_$_|
Maxinium post-encroachment tirme (PET): |5 .00 3_i

Apply Analyze [ Check This ta ouput trj files in Text Format

1 Il | Conflicks | Summary | Filter | teest | Map|
< | ol B - : :

Figure 22. Screen Capture. SSAM Screen—Configuration Tab Displaying Case Files.

Clicking Edit enables the user to click Apply while the Edit and Analyze buttons are
disabled. To add a trajectory file to the case document, click Add. This will bring up a
file selection menu through which single or multiple files can be selected.
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v| 3

2= =

Deskiop

,] File narne:

My Documents

| 1 avenuedl.ktri" "Fa9Z - vale road & hocking ave | [
Files of type:

Open ]

w | Cancel

|Traject0ry Files {*.trj)

Canflict Thresholds

Maximum kime-to-collision {TTC): |1 .50l% |
Maximurm post-encroachment time (PET)

Edit fralvze | [T] Check This ba oupdt tr files in Text Format

Configuration | Conflicts || Summary | Filer | ttest | Map|

Flgure 23. Screen Capture. SSAM Screen—Configuration Tab Displaying Case Files:
File Selection.

L5.00%

Figure 23 shows the file selection screen with multiple case files selected
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£ S5hM - Cssam 7692 - vale road @ hocking avenua_ssam
Fia ‘Widow Help

hsoDDEME®R D

12 - ol roodd B ekt 20 FA9Y - wale rad B hocking avemooe_ssam (unsasnl)

Case Information

Case Nl LA TLS2 - vibs road B hocking avenus Sdam

Analysis Date:  Fri Jun 08 12:25:26 MGT 2007

T |

ape Faes

T Ao Tl s TEAE - yale enad Fa hacking sverwel i)

issamd - ke road B Bodang awerisenl b
E i3 s TEOE - yabe road B ok sverusS0,ln
[_.DEE_._J Crigsamh FAA2 - vale road & hacking averuei

Colssaimd FOT2 - vals road B Bodking averustllb

TIATEL TR
M be-bo-colkson (TTC): 1.50%
Masimum post-ercroadeent tme (PETE .00 2

Appy [l icheck Thes bo tugest tri files in Taut Fomat

Conligurstion | Conflicts | Summary | Fiter | itest | Map

Flgure 24. Screen Capture SSAM Screen—Configuration Tab Displaying Case Files:
Files Added.

Figure 24 shows five files added to the case files section. Note that the files selected have
a .trj extension. In this example, default maximum TTC and maximum PET values in the
Conflict Thresholds section are not changed.

Once the user has selected the case documents, changes can be applied to the case
document. The user can click Edit again to add or delete any of the trajectory files in the
case files section. Just as multiple files can be added, multiple files can be selected and
deleted by clicking Delete in the case files section. Click Apply to activate the Edit and
Analyze buttons as shown in figure 25.
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& SSAM - C:\ssam\7692 - yale road & hocking avenue_ssam

File Window Help
;@almgmm%ﬁ

& road & hocl hru §| 7692 - yale road & hocking avenue_ssam (unsaved)

Case Information

Case File: Cilssami 7692 - vale road & hocking avenue_ssam

Cormments: | This

Analyst: | s

Analysis Date:  Fri Jun 08 12:25:26 MST 2007

Case Files

Trajectory Files: SEE0 ale road & hocking avenuel 0.krj
|Cs5am| 7692 - vale road & hocking avenus20.trj

1
EC:'l,ssam'l,?E;QZ - wale road & hocking avenue30,trj
EC:'l,ssam'l,?E;QZ - wale road & hocking avenue40,trj
EC:'l,ssam'l,?E;QZ - wale road & hocking avenues0,trj

Conflict Threshalds

Maximum time-to-collision (TTC): |1 505 |

Flgure 25. Screen Capture. SSAM Screen—Conﬁguratlon Tab Displaying Case Files:
Selection Applied.

Processing Trajectory Files

Click Analyze to start the analysis process. The SSAM software starts processing the
data from each trajectory file to extract conflict data information from these files. The
processing of trajectory files can take a long time depending on the size of each file and
the number of trajectory files that need to be analyzed. The SSAM software presents the
user with progress information about the processing of the trajectory files as shown in
figure 26.
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£ SSAM - C:\ssam\7692 - yale road & hocking avenue_ssam_

File Window Help
aBDEmMER L
T =

=
I& road & hacking! 28 7692 - vale road & hocking avenue_ssam (unsaved) |- ||E| || X

Case Information

Case File: Cihssam! 7692 - vale road & hocking avenue_ssam

Comments: | T = ar e anpls

Analyst: | Lisey |

Analysis Date:  Fri Jun 08 12:25:26 MST 2007

e | Analysis Progress @

Case Files Analyzing case: Ciissam7692 - yvale road & hocking avenue_ssam

Trajeckory Fildl  Analyzing 1 of 5 files

Add Conflicts found: 2

Delete [ 1% |

Analyzing C:lssaml 7692 - vale road & hocking avenue10,krj
_ 7% ]
Conflict Thres

IMaxirnurn ti

Maximum post-encroachment time (PET): |

-Edit Apply Anatvze Check This ta auput b files in Tex

Corfiguration | Corflicts | Summary | Filter | test | Map|

Figure 26. Screen Capture. SSAM Screen—Configuration Tab Displaying Case Files:
Analysis Progress.

Clicking Analyze displays a window which shows progress information. In figure 26,
7 percent of the first file is complete and 1 percent of the total processing is done. This
screen prevents the user from selecting any other options except Cancel. The screen
provides the user with an option of canceling the entire analysis request. After the
processing is complete, a message informs the user that the analysis process is finished
without any errors. This can be seen in figure 27.
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_File Window  Help
aBEmBm E B h

& road & hocl hru: ] 7692 - yale road & hocking avenue_ssam {unsaved)

Case Infarmation

ase File: Ciissam 7692 - vale road & hocking avenue_ssam

Camments: | This is an example

Analyst: | Jser |

Analysis Date:  Fri Jun 08 12:25:26 MST 2007

Message

Case Files - | ) Analysis complete,

Trajectory Files

dd

Coniflict Threshalds

Maximum time-to-collision (TTC): |

Maximur post-encroachment time (PET): |
Apply Analyze Check This to ouput tr filss in Text Format

Flgure 27. Screen Capture. SSAM Screen—Conﬁguratlon Tab Displaying Case Files:
Analysis Complete.

This message means that relevant conflict data can now be viewed in the Conflict tab of
the internal frame. Internally, once the processing of the files is finished, the tool
immediately starts calculating summaries, which can be viewed in the Summary tab of
the internal frame. The software then informs the user that the summaries have been
calculated, as seen in figure 28.
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File ‘Window Help
CaBCEMES
IFr
@ Je road & hocking |2l 7692 - yale road & hocking avenue_ssam (unsaved)

Case Information

Case File: Ciissam| 7R92 - yale road & hocking avenue_ssam

Comments; | This Is-an example

Analyst: | Lsey

Analysis Date:  Fri Jun 08 12:25:26 MST 2007

Edit Info Apply Charge

Case Files Messagg

Trajectory Files: o

|. 4 e}
— [ 1 Summary Complete
Add ; <7

|

)

Conflict Threshaolds

Maximum time-to-collision {TTC): | 50 |

Maximum post-encroachment time (PET): |s.00

Apply Analyze Chigck This ta ouptt tri filesin Test Format

Corfiguration | Conflicts | Summary | Filker | ttest | Map|

£ | | ¥
Figure 28. Screen Capture. SSAM Screen—Configuration Tab Displaying Case Files:
Summary Complete.

The user is now ready to analyze the conflict and summary data obtained from the
trajectory files. The next section of this manual covers the Conflict, Summary, and
Filter tabs of the internal frame which help the user analyze the output conflict data
populated by the SSAM software.
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ANALYSIS

The analysis portion of the SSAM software allows users to filter conflicts, graphically
visualize the conflicts within VISSIM .inp files, export maps, and perform t-tests between
alternative case studies.

Note on Units of Analysis

SSAM does not allow user selection of the units of display and will perform no
conversions (e.g., from metric to English or vice-versa). All values are interpreted and
displayed in the units specified in the .trj files processed by SSAM. Some simulation
vendors allow users to specify the units used in their simulation as metric or English;
however, note that the units specified in the simulation may or may not affect the
trajectory file output.'

Using the Conflict Tab

Figure 29 shows the Conflict tab after the tool is done analyzing the trajectory files.
Notice that the first row of the conflict tab displays, “NO FILTER APPLIED.” This
means that the data shown is a complete result set obtained from processing trajectory
files.

' Some issues with proper specification of units have been noted in certain versions of VISSIM (version 4 series), in
which case use of metric units is suggested with version 4 to avoid potential issues.
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@ SSAM - C:\ssam\7692 - yale road & hocking avenue_ssam

File ‘Window Help
= O = — R =
MO FILTER APPLIED
LriFile EMInTTC *MinPET wMinPET TTC FET Maxs Delkas
I?Ev92-ya|e 112.10 -500.21 -253.30 1.50 3.90 S5.44 »~
| 7692 - vale ... 155,90 -529.85 -220.14 1.40 2,90 6,35
| TE9Z - vale ... 435.10 -505.45 -292.99 1.40 2.20 5.72
I?Ev92-ya|e SE5.60 -520.45 -260.19 0,00 0.00 13.539
!?692-ya|e S575.40 -518.53 -258.41 0.00 0.o0 15.85 B
! TE9Z - vale ... 555,70 -534.40 -270.12 1.30 2,50 4.79
| 7692 - vale ... 941,90 -505.12 -295.49 1.50 2,70 6.14
! TE9Z - vale ... 1,355.30 -500.73 -253.33 1.40 3.60 5.73
| 7692 - vale ... 1,526.80 -529.29 -262.68 1.10 2.50 7.3z
! TE9Z - vale ... 1,640.20 -500.86 -253.33 1.30 2,40 6,22
! TE9Z - vale ... 1,640.70 -500.56 -256.82 1.40 Z.00 6,39
! TE9Z - vale ... 1,692.40 -500.23 -260.38 1.40 350 5.62
!?692-ya|e 1,965.30 -516.69 -253.98 1.30 1.50 5.586
!?692-ya|e 1,968.40 -500.31 -256.581 1.50 330 5.57
!?692-ya|e 2,080,580 -501.01 -253.34 1.50 2.20 5.66
!?692 -yale ... 2,082.20 -493.95 -256,46 1.50 z.10 6,22
!?692-ya|e 2,131.60 -504.36 -340.10 1.50 4.10 5.33
| 7692 - vale ... 2,138.00 -500.76 -253.33 1.50 4.10 5.26
|?692-ya|e 2,144.30 -495.67 -255.53 0,60 0.70 6,12
TEIZ - vale ... 2,197.90 -528.44 -266.03 1.50 1.90 6,54
| TE9Z - vale ... 2,255.40 -529.20 -262.67 1.40 2.0 5.63
! TE9Z - vale ... 2,297.80 -520.05 -244.21 1.40 2,30 5.62
!?692-ya|e 2,316.50 -500.69 -253.32 1.50 2.20 5.70
! TE9Z - vale ... 2,425,580 -534.59 -270.14 1.50 2,60 4,55
‘?692 -vale ... Z,451.10 -500.14 -260.37 1.50 240 5,32 i
< | >
= i 5 I Configuration_ ._C ts Summarz Filt_er I _ttesL: ' ﬂapf

Figui:e 29. Screen Capture. SSAM Screen—Conflict Tab.

The Conflict tab displays a table in which each row represents a conflict and each
column represents certain information about that conflict. There are a total of 40

columns. As seen in figure 29, the Conflict tab provides a scrollable view of the conflict
data. The size of each column can be adjusted. View the Terms and Definitions section of
this document for a description of each column in the conflict table. Users can sort data
by column in the Conflict tab by clicking the column header.
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Using the Summary Tab

Figure 30 shows the Summary tab after the tool has analyzed the trajectory files. Notice
that the first row of the Summary tab displays, “NO FILTER APPLIED.”

@ SSAM - C:\ssam\7692 - yale road & hocking avenue_ssam
File Window Help

peEDETE®D

MO FILTER. APPLIED

Surnmary' Group S-SAM_Mea. .o | Min Max Mean ‘Wariance
|Surnmary Group S5AM Meas i i __I.M.aq,n___ ‘ariance ~
|Unfilered-Al Filae=r 0.00 1.50 132 el =
iUnFWII Files [PET 0.00 4.60 2.62 109 e
Total iLyﬁltered-All Files  [Max3 1.8 17.29 6.36 6.12 N
iLﬁfiltered—All Files  |Deltas 0,23 15.95 577 5,04
Ui d-4ll Files DR -6.65 .14 -2.44 1.54 _/
!UnFiItered—M' MaxD -7.57 3.14 -2.67 ____,....uer""
[Unfiltered-al Files | MaxDe i EeS =" 151
!Summarm EE e \ariance
File1 gMered Cilssa... [TTC 0.00 1.50 123 016 Ty
!Unfl !% PET 0,00 4,10 242 S
. s
| Summary Group Tatal Unclassified Crossing RearEnd LaneChange
\Unfiltered-all Files  [175 0 7 157 11
|Unfiltered Ciissa... [30 1] z 27 1
IUnFiItered Cilssa... |30 0 1 27 z
IUnFiItered Ciissan, |41 0 z a7 z
IUnFiItered Cilssa... |36 0 1 32 3
[Unfikered Cilssa... |38 0 1 34 3

YFilter | ttest | Map|

I Configuration Conflicks :

1] == 2

| Figul:é 30. Screen capture. SSAM Screen—Summary Tab.

The data shown is a summary of the unfiltered conflict data in the Conflict tab. The
Summary tab contains two tables. The first table provides a statistical summary of
conflict data magnitudes, while the second table provides a summary of the total number
of conflicts and the total number of conflict for each type seen in the Conflict tab. The
first table provides statistical data on the following SSAM measures, which are defined in
the appendix:

o TTC.
e PET.
e MaxS.

e MaxD (Maximum deceleration).
e DeltaS (Speed difference).

e DR.
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e MaxDeltaV.

The statistical data is provided in terms of the minimum, maximum, mean, and variance
of each of the above stated SSAM measures.

The second table provides a summary of the total number of conflicts broken down by
type of conflicts. The four types of conflicts are

e Unclassified.
e Crossing.
e Rear-end.

e Lane-change.

The logic to classify conflicts into these types is summarized as follows:

A conflict angle is calculated for each pair of conflicting vehicles, based on the angle at
which these vehicles converge to a hypothetical collision point. See the definition of
clock angle in the appendix for more detailed definition. Very small (acute) angles
indicate that the vehicles were on nearly the same trajectory (e.g., a rear-end event might
have a conflict angle of 0 ©), whereas large angles (plus or minus 180 ° being the largest)
indicate that the two vehicle were on a head-on course. An angle of plus or minus 90 °
indicates two vehicles on perpendicular paths. The angle is expressed from the
perspective of the first car to arrive at the collision point. Positive angles indicate the
second vehicle is approaching from the right, and negative angles indicate the second
vehicle is approaching from the left. Thus, the range of angles is from negative 180 ° to
positive 180 °.

Conflicts classification is generally based on the conflict angle, although link and lane
information may affect the classification. For example, if two vehicles have a conflict on
the same link and lane, then the conflict is a rear-end event regardless of the conflict
angle. If both vehicles are on the same link and one of the vehicles changes lanes, then it
is a lane-change event regardless of the conflict angle. However, link and lane
information is not used if (a) it is not provided in the trajectory file, (b) the vehicles are
on differing links, or (¢) either vehicle changed links over the course of the conflict event.
In such cases, the conflict angle is used for classification as follows:

e Unclassified: Conflict angle unknown.
e Crossing: || conflict angle || > 85 °.
e Rear-end: || conflict angle || <30 °.

e Lane-change: 30 °<|| conflict angle || <85 °.
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The threshold angles (30 © and 85 °) were determined by limited experimentation, though
there are cases where classification is difficult. One such case involves a vehicle traveling
in a traffic circle (within a roundabout) which crashes/conflicts with a vehicle entering
the roundabout. Determining the appropriate type can be subjective if only one type can
be selected. It is possible that these angle-thresholds will be exposed for user
configuration in a future version of SSAM.

Notice that in figure 30 both tables provide a combined summary for all trajectory files as well
as a break down of summaries by each trajectory file. These summaries are circled in figure
30. Unlike in the Conflict tab, data in the Summary tab cannot be sorted. The columns in the
Summary tab can be resized and positioned differently.
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Using the Filter Tab

Figure 30Figure 31 shows the Filter tab of the internal frame with default settings. Large
amounts of data in the Conflict tab can make finding conflicts which have certain
commonalities or follow a certain pattern difficult for the user. The Filter tab allows the
user to filter the data in the Conflict tab using the five criteria shown in figure 31.
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Flgure 31. Screen Capture. SSAM Screen—Filter Tab with Default Settings.

o  Surrogate Thresholds

The user can specify a range of allowable values for each of several surrogate
measures (e.g., TTC and PET) to filter out conflicts that do not fall in the specified
ranges.

o Conflict Types

The user can view conflicts by the type of conflict. The user can also select multiple
conflicts in this list. The default filter is ALL, which means the user can view all types
of conflicts.
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Link Types

The user can filter conflicts by link number. The link list in the Filter tab is a
scrollable list of all the links by which one can filter the conflict data. The default
filter is ALL in this list. The user can select multiple links,

Trj Files

The user can filter conflicts by .trj files. All the .trj files that have been analyzed in
the case documents are listed. The default filter is ALL, which means that the
conflicts viewed by the user are extracted from all of the .trj files. The user can
view conflicts extracted from any single or combination of .t1j files by filtering in
this area.

Location Filter

Each trajectory file is loaded along with coordinate information which defines the area
within which the conflicts occur. The user can view conflicts in a given part of the
map by defining this area by specifying the x and y coordinates of the lower-left and
upper-right points of a rectangular region.
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Figure 32. Screen capture. SSAM Screen—Filter Tab with Filter Settings.

33



Figure 32 displays the filter settings shown when the user chooses to view all the

conflicts with

A TTC value within the range of 0 and 2.75 seconds.
A PET value within the range of 0 and 2.1 seconds.
All the lane change and rear end conflicts.

The rest of the filter settings are not changed.

Applying the Filter

Click the Apply button to calculate the filters and update the Conflict tab and the
Summary tab. The tool informs the user that the filter was successfully applied, shown in

figure 33.
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Figure 33. Screen Capture. SSAM Screen—Filter Tab with Filters Applied:

Confirmation Message.

The Restore Defaults button restores the filter settings to all the default settings. It also
restores the content in the Conflict tab and the Summary tab to show all conflicts and

summaries for those

conflicts. Figure 34 shows the Conflict tab after the filter is applied.

Notice that the first line in the window now displays, “FILTER APPLIED.”
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Figure 34. Screen Capture. SSAM Screen—Conflicts Tab: Filtered Conflicts Table.

Figure 35 shows the Summary tab after the filter is applied. Notice that the first line in
the window now displays, “FILTER APLIED.”
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Flgure 35. Screen Capture. SSAM Screen—Summary Tab: Filtered Summary Tables.
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The summary tables now show the following kinds of summaries in chronological order:

o Unfiltered All Files

This category is the summary for all the conflicts.

o Filtered All Files

This category is the summary for all the conflicts which are now filtered into the
Conflict tab.

o Filtered File

This category is the summary for the filtered conflicts in the corresponding file.
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Using the T-Test Tab
Figure 36 shows the t-test tab of the internal frame.
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Figure 36. Screen Capture. SSAM Screen—Ttest Tab.
There are three sections in the ttest tab:

o SSAM Files

This section is used to load additional case files for t-test analysis.

o Ttest configuration
This section allows the user to set the significant levels for the t-test and f test. The
user also selects the data set to be analyzed in this section.

o T-test results section

Before an analysis has been performed, this section displays ¢-test has not been
applied. The display will change to t-test has been applied when the user clicks
Analyze. The tabular results of the analysis will also be displayed.

Adding Another Case Document

Users can select additional case documents to be compared with the current case
document. Click the Edit to enable the SSAM files and t-test configuration sections of
the t-test tab as shown in figure 37. Notice once Edit has been clicked, the Apply button
is activated and the Edit, Analyze, and Export buttons are disabled.
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Figure 37. Screen Capture. SSAM Screen—Ttest Tab SSAM Files.

To add a new case document file, click Compare opened file with in the SSAM files
section. This will bring up a file selection menu through which single files can be
selected. Figure 38 shows the file selection window. Once the file is selected, it can be
seen in the SSAM files section of the ttest tab.
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Figure 38. Screen Capture. SSAM Screen—Ttest Tab File Selection Window.

Figure 39 shows the case document file added to the SSAM file section, which is named
152& 56 _ssam in this example. The user can click Delete to delete the added case
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document file or Compare opened file with to add another case document file. Since a
t-test is used to compare the results of two case document files, only one other case
document file can be added to the current case document for each analysis.

After another case document file is added, three sets of data must be configured in the
t-test configuration section shown in figure 39 before the t-test analysis can begin.

The data to be configured include the following:

o T-test Significant Level

This value is used in the t-test analysis to reflect the t statistic significant level.

o F'test Significant Level

This value is used in the t-test analysis to reflect the f statistic significant level, which
is used to determine the sample variances significance.

e Data set to be analyzed

There are two options available for the data set to be analyzed: All Data and Filtered
Data. The user can perform the t-test on the unfiltered data of these two case
documents by selecting All Data. Select Filtered Data for the t-test results on the
filtered data of these two case documents.
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Figure 39. Screen Capture. SSAM Screen—Ttest Tab Default Settings.
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As seen in figure 40, the t-test configuration section displays the following settings:
e (.05 for t-test significance level.
e 0.1 for f test significance level.

e Unfiltered data for both case documents.
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‘Figure 40. Screen Capture. SSAM Screen—T'test Tab Modified Settings.

After both the SSAM file section and t-test configuration sections have been configured,
click Apply. The added case document opens and becomes the active window.
At the same time, a message informs the user that the second case document is now open,

as shown in figure 41.
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Flgure 41. Screen Capture SSAM Screen—Ttest Tab Open Confirmation Message.

With the second case document open, the user can perform all necessary changes. To
confirm changes, click OK. This reactivates the previous case document window, as

shown in figure 42.
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Flgure 42. Screen Capture. SSAM Screen—Ttest Tab Active Case Document.

This is all the necessary data for the t-test analysis, which will compare the unfiltered
conflicts data for these two case documents with t-test significant level 0.05 and f test
significant level 0.1. By clicking Analyze, the tabular t-test results will be displayed in

41



the result section, as shown in figure 43. The label has been changed to ¢-fest for all data
that have been applied.
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Figure 43. Screen Capture. SSAM Screen—Ttest Tab Results Table.

The t-test results table has two subtables. Figure 44 provides a clear view of the table,
which includes the following sections:

e Surrogate measure t-test results
This table displays the t-test results for all safety surrogate measures analyzed by
SSAM, including TTC, PET, MaxS, DeltaS, DR, DeltaD, and MaxDeltaV.

o Conflict numbers t-test results

This table displays the t-test results for conflict numbers analyzed by SSAM, including
total conflicts, crossing conflicts, rear-end conflicts, and lane-changing conflicts.
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Figure 44. Screen Capture. SSAM Screen—Ttest Tab with Enlarged Results Table.
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For each subtable, there are 11 columns. The first column lists the SSAM measures to be
analyzed. For each measure, columns 2 through 4 list the corresponding mean, variance,
and number of samples for the first case document. In this example, that document is
7692 yale road & hocking avenue ssam. Columns 5 through 7 list the mean, variance,
and number of samples for the second case document. In this example, that document is
152& 56 ssam. Column 8 shows the t value calculated for each measure. Column 9
displays the t critical value, obtained by looking at t tables. Column 10 shows whether or
not each type of measure between these two case documents is significantly different.
Column 11 shows the relative difference between the mean values of each measure.

Exporting the T-Test Results

The t-test results can be exported to a .csv file. Click Export to bring up the file menu
shown in figure 45. By default, the exported file given the same name as the case
document; in this example, the file is named 7692-yale road & hocking
avenue_ssam_t-test.csv. Click Save to save the file.

o [EET 2 T68E - yovle road & hocking aveme_ssam [umaved)
Y v < e rraned bt W o
SEAM Flew Co i EAE « e e hiaching areeras_sdam
& [xpord t tost resulbs F
Sarenind | [ Temn » FirmE
st cohi et bt Fer 10 drts
] () Startiet
F iz Sagny b L] cha, 3, o by
frablei0l ot
[ 3 _— (5] Miablence=. tat
E "] (2] Frabbe0ds, b
s | Miabdefly kal
S5aH ., s W .
TTC i
FET 4 =
Har L/ Iri
Dekis Hy Dasumenis A
DR B
Hat B T
Dk bl e " H
My Cotrgasne
Lol 1., 1 e,
Cinserd i
Rpar-send Tl s TN - i road b hocking svetas_sen_hedt. ooy | avw | P
Low chan. ] iy boebweark —_—
Tata Plsces Flesof byper | jllides w | con | hd
Canlupmation | Conflcli | Sumwiary | Fler | e | Hap

I*:igure 45. S)creen Capture. SSAM Screen—Ttest Tab Export T-Test Results.

Figure 46 shows the 7692-yale road & hocking avenue ssam_t-test.csv file open in
Microsoft” Excel. The first row of the .csv file displays the column names as seen in the

results table of the case document.
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Figure 46. Screen Capture. Excel Screen—T-Test Results in .csv File.
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Viewing the T-Test Analysis on Filtered Data
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Figure 47. Screen Capture. SSAM Screen—Ttest Tab Filtered Data Selected.

Figure 47 displays the performance of the t-test on filtered data for those two case

documents. When the user clicks Apply, a message appears to confirm the change as
shown in figure 48.
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Figure 48. Screen Capture. SSAM Screen—Ttest Tab Filtering Confirmation Message.
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After clicking OK, the user can click Analyze to continue the t-test process or return to
the filtering screen for each case document to perform the desired filtering before
continuing. If both case documents have filtered data, clicking Analyze will result in a
t-test results table similar to figure 43. If one of the case documents does not have filtered
data, a warning message will appear as shown in figure 49. This message displays,
“There’s no filtering data for one or two of the case files.” The user must to go back to
check on those two case files.

ARk - L imam 159 - ypals 12ail B hacking avonus s

fle ‘Widon ielo
BeoDEmMERE

o) o} e - vk real B hescking avurmun_ssen (unsaved)
7652 - vabe vopd Bt oo per

Z3AH Ples \ssan i TERE - yale rosd hodbing averas_seam

by Fobder| 152 B B _raum

e confguritan

T et Sagrdand 1 el b o ik

#asndd Lk

.
D) thers's u e dota for one o o of te Cinier [leat

()

" , Confugrsinn | Conflctd | Sumisey | File | e | Mg

Figure 49. Screen Capture. SSAM Screen—Ttest Tab Analyze Warning Message.
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Using the Map Tab

SSAM contains a built-in feature to visualize conflicts with respect to type (crossing,
rear-end, or lane changing) and a time-to-collision preset threshold. The conflicts can be
visualized within a map or imported to SSAM as a graphical image (20+ formats
supported) or VISSIM .inp file. Visualization through an .inp file is more user-friendly
because, unlike in the graphical image, map coordinates are specified.

Figure 50 shows the Map tab for a case document.
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Figure 50. Screen Capture. SSAM Screen—Map Tab.

There are two sections in the Map tab—the Map Info and the Map View—which are
described in the following subsections:

Map Info

This section allows the user to load the map file or VISSIM .inp file and to configure the
conflicts that will be displayed within the map. It has four subsections, shown in figure
51.

e Map: This section allows the user to load the map file or VISSIM .inp file for the case
document. Typically, the map file is the graphic file of the simulated network for the case
document. The user must provide the location of the file and the coordinates for the upper-
left and lower-right corners of the map image. For more information on retrieving
coordinates from a simulated network is in the Recoding Map Coordinates section of this
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manual. The VISSIM .inp file is the VISSIM network file that has been simulated and has
generated the vehicle trajectory file that was used for SSAM analysis.

e Conflicts type display configurations: This section allows the user to configure the icon
shape for displaying different type of conflicts.

e Conflicts color configurations: This section allows the user to configure the color for
displaying conflicts with different severity levels.

e Conflicts: This section allows the user to enable the conflicts display in the map and
export whole images.
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Figure 51. Screen Capture. SSAM Screen—Map Tab Map Info Section.
Map View
This section of the user interface, outlined in red in figure 52, is used to display the

loaded map and to show the conflicts configured and filtered by the user within the map.
Before the map is loaded, this section is empty.
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Figure 52. Screen Capture. SSAM Screen—Map Tab Map View Section.

Showing Conflicts Without Loading Map Files

SSAM can show conflicts in the map view section without loading a map file as a
background. This is done by clicking Show at the bottom of the Map Info section. Figure
53 shows the display of 318 conflicts in the map view section. No map file or map
coordinates have been specified. Conflicts shown without loading a map file are only a
view of conflict layout. To receive detailed conflict information (e.g., absolute location),
the user must load the corresponding map file and specify the correct map coordinates,
which is covered in the next section of the manual.
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Flgure 53. Screen Capture. SSAM Screen—Map Tab Conflicts Without Background.

The conflicts shown in the map view section are in sync with the conflicts specified by
the filter panel. Figure 54 shows the filtered conflicts.
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Figure 54. Screen Capture. SSAM Screen—Map Tab Filtered Conflicts Without
Background.
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Showing Conflicts on Loaded Map Image

Users can load a map file to be used as a background displaying the conflicts within the
current case document. Click the Edit map button which corresponds to the map label in
the Map Info section to bring up a file selection menu. A single file can be selected from
this menu. Figure 55 shows the file selection window with the label Import map image.
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Figure 55. Screen Capture. SSAM Screen—Map Tab Import Map Image.

TTC==1.5

Once the map image file is selected, it can be seen in the map view section of the Map
tab, as shown in figure 56. In this example, the selected map image file is named
vale&hocking.bmp. The description label in the first row of the Map Info section has
changed to yale&hocking.bmp, denoting that a map image file named has been loaded
into the case document successfully.
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Figure 56. Screen Capture. SSAM Screen—Map Tab with Map File Loaded.

The software will use the loaded map image as a background to show the analyzed
conflicts. To locate those conflicts, the user must specify the (X, y) coordinates of the
reference points within the map image. The user can specify (x, y) coordinates for two
reference points: the upper-left and lower-right corners of the map image. To specify the
coordinates, click Edit in the Coord section. This will result in the message shown in
figure 57, which states, “Please provide the coordinates (X, y;) and (X, y») for the upper-
left and lower-right corners of the map image.” Type all (integer or decimal) values on
one line, separated by a single space.
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Figure 57. Screen Capture. SSAM Screen—Map Tab Map Coordinates Input.

Figure 58 shows four entered data points (separated by space). Click OK to continue.

Map Info
Map:

valethocking.bmp
Edit map | Edit inp

None specified.

Edit

T

_F |

|

Conflicks bype display configurations:

RArtanmlar =
Crval |5

Crossing:
Rear end:

Lane change:

Conflicts Color configurations:

Map Coordinates

@} 7692 - yale road & hocking avenue_ssam (unsaved)

|

Please provide the coordinates (x,y) and {x2,v2) For the
upper-left and lower-right corners of the map image. Tvpe
all {integer or decimal) values on one line, separated by a
single space, as follows,

i

Order: x1 vyl x2 v2
Exarple: 10 10 90 90

-1146 720 697 -1130

Cancel |

Shaw conflicts I Save image |

Crash: EEN——
hlark 1
TTC==0.5: _
ik |
TIC-1.0; TN
hlark =
TTC==1.5:
hlark E
Conflicts: 318 kotal

Figure 58. Screen Capture. SSAM Screen—Map Tab Map Coordinates Input Entered.

Figure 59 shows the input values recorded as two (x, y) coordinates. These coordinates
replace the description label None Specified in the second row of the Map Info section.
As shown in figure 59, conflicts are located within the intersection shown on the map

image and the conflicts layout matches

the intersection geometry. Each conflict dot
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represents a single conflict or multiple conflicts happening in the same place. Click each
conflict dot to retrieve a display of the detailed information for the conflicts. The green
rectangle surrounding all of the conflicts represents the conflicts location range specified
by the Location Filter in the Filter tab.
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Figure 59. Screen Capture. SSAM Screen—Map Tab Conflicts with Background.
Users can zoom in or out of the map view by clicking + or - in the Coord section. Figure

60 shows a zoomed in view of the conflicts and the map image. Click Fit to restore the
default map view.
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Figur 60. Screen Capture. SSAM Scren—Map Tab with Zoomed Map View.
Conflicts shown here are in sync with the conflicts specified by the conflicts table and
summary table in the Filter tab. To only view conflicts with specified filtering criteria,
users can perform the preferred filter operations in the Filter tab and then return to the
Map panel. Filtered conflicts are shown in the map panel. Figure 61 shows only lane

change conflicts with 1.0 =<TTC <= 1.5.
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Figure 61. Screen Capture. SSAM Screen—Map Tab with Filtered Conflicts.

Showing Conflicts on Loaded VISSIM .inp File

Users can load a VISSIM .inp file to generate the corresponding .trj file processed by
SSAM. Click Edit inp in the Map Info section to retrieve a file selection menu through
which a single file can be selected. Figure 62 shows the file selection window. In this
example, the file selected is yale&hocking.inp. Click Open to import the file.
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Figure 62. Screen Capture. SSAM Screen—Map Tab Load .inp File.

The Coord Edit button is inactive as the user will not provide the coordinates for the
loaded .inp file. After loading the .inp file, the network displays in the map view section,
as shown in figure 63.
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Figure 63. Screen Capture'.r SSAM‘Sclreen—Map Tab Loaded .inp File and Generated
Network.
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The loaded .inp file contains all the needed information for the network. Conflicts
generated from this network are shown once the .inp file is loaded. A zoomed in view of
the network is shown in figure 64.
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Figure 64. Screen Capture. SSAM Screen—Map Tab with Zoomed View of Generated
Network.

Saving Image File

Users can export the image shown in the map view section by clicking Save image at the
bottom of the Map Info section. As shown in figure 65, clicking Save image will retrieve
a file selection window labeled Save Image. SSAM allows the image to be save in .png
format only. In this example, the image is saved as 7692-yale & hocking

avenuw _ssam.png. Figure 66 shows the resulting .png file displayed using Microsoft”
Office Picture Manager.
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Figure 65. Screen Capture. SSAM Screen—Map Tab Saving Image.
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Figure 66. Screen Capture. Microsoft® Office Picture Manager—.png Format Image
Open.

Filtering Conflicts by Area

In SSAM, the user can filter conflicts in the Filter tab and also filter conflicts by area in
the Map tab. To filter in the Map tab, the user will drag a rectangle to specify the area of
interest as shown in figure 67.
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Figure 67. Screen Capture. SSAM Screen—Map Tab Specify Rectangle.

A message will appear and ask the user to confirm, as shown in see figure 68. Click Yes
to confirm the action.
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Figure 68. Screen Capture. SSAM Screen—Map Tab Filter Confirmation Message.
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Only conflicts confined by the rectangle just specified will display. Figure 69 shows the
resulting conflicts.
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Figure 69. Screen Capture. SSAM Screen—Map Tab Filtered Conflicts.

Figure 70 shows that the values in the Location Filter in the Filter tab have changed to
the values according to the dragged rectangle.
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Figure 70. Screen Capture. SSAM Screen—Filter Tab Location Filter.

Configuring Conflict Display

After a map file is loaded into the case document, users can specify how different
conflicts within the map file are displayed. As shown in figure 71, there are two types of
settings to configure. The first part of configuration allows the user to choose the icon
shape for different types of conflicts—crossing, rear-end, and lane-change. There are
three icon shapes for each type of conflicts—oval, rectangular, and triangle. The second
part of the configuration allows the user to select display colors for conflicts with
different severity levels. Severity levels are classified according to different group of
TTC values. They are crash conflicts with TTC less and equal to 0.5 second, conflicts
with TTC less and equal to 1.0 second, and conflict with TTC less and equal to

1.5 seconds.

Figure 71 shows crossing conflicts with the oval icon, rear-end conflicts with the
rectangular icon, and lane-change conflicts with the triangle icon. It also shows crashes in
blue, conflicts with TTC <= 0.5 in red, conflict with TTC <= 1.0 in orange, and conflicts
with TTC <= 1.5 in green. The user can enable the conflict display by clicking Show.
Conlflicts with the user-defined configurations will be shown in the map view window.
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Figure 71. Screen Capture. SSAM Screen—Map Tab Conflicts Display Configuration.

Figure 72 shows another conflict display with different color configurations.

Figure 72. Screen Capture. SSAM Screen—Map Tab Additional Conflicts Display
Configuration.
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Displaying Conflict Line

Users can receive detailed conflict information for each conflict point shown in the
conflict map view, as shown in figure 73. There are two sections within the resulting
window. The right section provides the detailed surrogate safety measures corresponding
to this conflict, including TTC, PET, as well as vehicle IDs and lane/link IDs. The left
section shows the conflict lines for the two vehicles involved in this conflict. A blue line
represents the first vehicle and a red line represents the second vehicle. Both conflict
lines have arrows to indicate movement direction.

Sometimes clicking the conflict point will generate a set of windows because of multiple
conflicts at this point. Up to 20 maximum windows can be generated by one click.
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Figure 73. Screen Capture. SSAM Screen—Map Tab Conflict Information Window.

Recoding Map Coordinates

Users can get the corner point coordinates of a .bmp file from a VISSIM (or others
network. Figure 74 shows a VISSIM network file (.inp file) named 7692-yale road &
hocking avenue.inp, which is the network that generates the .trj files used for the example
in this manual.
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Figure 74. Screen Capture. VISSIM Screen—Network Example.
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Map files can be generated by the print screen operation on this VISSIM network (or
other programs). Users can paste in Print and save the image as .bmp file. The map
corner coordinates can then be recorded within the VISSIM network, as shown in figure
75 and figure 76. The user can move the mouse cursor to the upper-left corner and lower-
right corner of the network and record the coordinates data located at the bottom of the
network in (X, y) format.
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Figure 75. Screen Capture. VISSIM Screen—Record Upper-Left Corner Coordinates.
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Figure 7. Scree Capture. VISSIM Screen— Record Lower-Right Corner Coordinates.
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Saving the Case Document

To save the case document, click Save. Users can also choose Save in the File menu. In
figure 77, the case document has not yet been saved, as indicated by the (unsaved) text

appended to the case name in the title bar. In figure 78, the case document has been
saved.
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Figure 77. Screen .(d?;pture. SSAM Screen—Case Document Not Saved.
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Figure 78. Screen Capture. SSAM Screen—Case Document Saved.

The case document can now be closed in the internal window. The case document
remains in the workspace window after closing the case document as shown in figure 79.
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Figure 79. Screen Capture. SSAM Screen—Case Document Closed.
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The case document can be opened again either by double-clicking on the case document
name in the workspace window or by right-clicking on the case document name and
choosing Open from the resulting menu. Choosing Delete from this menu will remove
the document from the workspace and delete the case document from the disk.

Editing an Existing Case Document

To reopen a case document, double-click on the case file name in the case document
workspace. The case document then appears in the internal frame as shown in figure 80.
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Figure 80. Screen Capture. SSAM Screen—Open Case Document from Workspace.

Users can edit the case document information. To delete a .trj file from the case files
section, click Edit. A confirmation message appears as shown in figure 81.

@ Existing conflict data will be discarded, Trajectory files must be re-analvzed with the new configuration,

Do you want bo continue?

[ Yes ][ M ][Cancel]

Figure 81. Screen Capture. SSAM Screen—Confirm Delete Message.
The message informs the user that all the data in the Conflict tab and Summary tab will
be deleted. This means the Case Files section of a case document cannot be edited

without discarding the conflict and summary information stored in the old document.

Click Yes to activate the case files and the threshold sections for editing as shown in
figure 82.
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Figure 82. Screen Capture. SSAM Screen—Edit a Case Document.

To delete yale road & hocking avenuel01.trj, select the file name then click Delete. Yale
road & hocking avenuel01.trj will be deleted from the case files section as shown in
figure 83.

2 S5AM - Cilasam\S5AM DATAVeld test DA TAYold data\modilied B3 intersections wilh pap 5 aa originalionly sam fHissfiYale & ... K E'F'
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FTRE ot P &) J%2 - yals sead & hocking avonue_ssam [umsaved)
P . P

Caig Whamalion

Ciarpe Pl IR SEAM DATA e e DATAINel dasimadied B2 inbernsctions with gan T a0 origrai{ondy soam e LYk B Hoding | T892 o
Comments:

Anghyal:

Anahyi Date: Wied My 30 1020257 ST 2007

Felt il
J

Cizm Fles

Trafectory Fles: § e .0 Fr
- i lpsharel 4 - ol road & hocking svenum 3
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Figure 83. Screen Capture. SSAM Screen—Delete a .trj File.
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Click Apply to apply the changes to the case document. This will activate the Analyze
button. The case document is now ready to be analyzed again with the new case files.
Note that applying changes does not save the case document. In order to save the case
document, users must click Save or choose the Save option in the File menu.

Checking Filter Robustness

SSAM is robust in terms of checking user input errors. For example, if a user attempts to
close an unsaved case document, the software will prompt the user to save the case
document to disk. This section describes the robust features provided by the SSAM
software filter. SSAM offers a robust filter which makes sure that the user sets the valid
filters.

To apply a filter, click Apply Filter. When this button is clicked, SSAM checks if there
is any data to which the filter can be applied. If the user attempts to apply a filter to
nonexisting data, the software will inform the user that a case document must first be
populated with conflict data which can be filtered. Figure 84 shows the error message for
this user input error.

0 Must Create a Case Document before Applving a Filker

Figure 84. Screen Capture. SSAM Screen—Error Message for Nonexisting Data.

If the case document has been populated with conflict data, the SSAM software checks
for the following user input errors:

o  Surrogate Thresholds

SSAM ensures that the user does not input invalid maximum and minimum
values in the surrogate’s threshold section. The surrogate threshold section of
the filter allows the user to view conflict data that falls within a range for
single or multiple surrogate measures. The filter thus allows the user to
specify ranges for surrogate measures.

o Conflict Types

SSAM checks the user selection of the conflict types for the filter. The user
can select multiple conflict types. For example, the user can select the rear end
and the lane change conflicts, which means that all rear end and lane change
conflicts will be picked up in the Conflict tab. By default, the type ALL is
selected. This means that the user can see all types of conflicts in the Conflict
tab. The selection of any conflict type along with the ALL type is an invalid
selection.
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o Link types

The user can select multiple links in the Links Types section of the filter. By
default, the type ALL is selected. This means that the user can see conflict data
for all the links in the Conflict tab. The selection of any link along with the
ALL type is an invalid selection.

If the tool finds all of the above filter errors, it will report all corresponding error

messages.

2} 7692 - yale road & hocking avenue_ssam

Surogate Thresholds

| 005 % | «<=TTC«<= | 1.5%| seconds
33%| <=PFET«= 255 % |secnnds|
447 5| «<=Maxs <= 17.13 £ |meters/zecond
0% | <=DeltaS <= | 20,992 % meters/zecond
-T.634 % <=DR <= 3.5 % meters/second®
-TOR4 2| <=MauD <= 3.5 % [meters/zecond
N _¢_<= MawDeltay <= |_1£4_9_Ei_¢_ rmeters/zecond
ConfhictT ppes
unclaszified
CIOZEIN]
Conflict Typed:
lane change
LinkTypes
Ligk =
v|
TrFiles
Chshares 7692 - wale road & hocking avenue] 0.t ~
Chzhareh 7692 - vale road & hocking avenue20t
Trj Files C:hzhareh 7632 - vale road & hocking avenue3it
C:hzhareh7E92 - vale road & hocking avenued b —
C:hzhareh7E92 - vale road & hocking avenueb b »
Location Filker
LawerLeft Paint [xu) -408 % -362 =
pperRight Paint (x4 -85 = -48 %
[ Apply ] [ Festore Defaults ]

Figure 85. Screen Capture. SSAM Screen—Filter Tab Errors.
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In figure 85 we can see the following errors in the filter settings:
e Range for the PET surrogate measure is invalid.
e The rear end conflict type is selected along with the ALL option.

e Links 100014 and 10015 are selected with the ALL option.

The following error message appears when the filter seen in figure 86 is applied.

Q The max values should be greater than their corresponding min values
The 8LL paramater must be selected by itselfThe ALL parameter in the links list should be selected by itself

Figure 86. Screen Capture. SSAM Screen—Wrong Filter Settings Error Message.

Null Result Filter

Sometimes the filter settings applied by the user might not yield a result. For example, if
there are no lane-change conflicts and the user wants to view only lane-change conflicts,
no conflicts will be shown in the Conflict tab. In this case, the SSAM software will

inform the user that the filter did not yield any results. However, the data in the Conflict

tab and the Summary tab will remain unchanged. Figure 87 shows the message for this
event.

Export

0 The Filter did not generate any values, Thus filker nok applied,

Figure 87. Screen Capture. SSAM Screen—No Results Error Message.
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USABILITY

This section will demonstrate the SSAM software’s ability to present documents in
different ways. It will also describe the added functionality of exporting data from SSAM
to a .csv format which can be viewed in Microsoft® Excel.

In this example, two case documents—/40 & 72 ssam and 184 & fraser ssam—are
open. Figure 88 shows three case documents in the workspace area and /40 & 72 ssam

open.

Working with the Tiling Options

€@ SSAM - C:\ssam\140 & 72_ssam =13
File window Help

BoBERETNERD

184 & frazer_szam
TEI2 - pale mad & hocking

Case [nformation

Caze File: C:hasamh140 & 72_szam

Comments: | Your comments here

Analyst: [ *four name here

Analpgiz Date: Tue May 22 15:05:56 MST 2007

Caze Files

Trajectory Files:

Caonflict Thresholds

M aimum time-to-colligion [TTC): |_ 50 |

Maximum post-encroachment time [PET): |

~Apply Analyze Check Thiz to ouput trj filez in Text Fomat

 Configuration | Conflicts | Summary | Fiter | ttest | Map|

< | >
Figure 88. Screen Capture. SSAM Screen—Opening Case Documents.
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The relevant information for the selected case document is seen in the internal frame.
Notice in figure 88 that the name of the internal frame is the same as the name of the
selected file. The SSAM software allows the user to view all open case documents at
once. The user can tile the case documents in the following ways:

Using the Horizontal Tiling
To use horizontal tiling, click Horizontal tile in the toolbar. Users can also select

Horizontal from the Window menu. Figure 89 shows three horizontally tiled case
documents.

& 55AM - C:\ssam\7692 - yale road & hocking avenue_ssam
File Window Help

e BOMETDER I

140 Zam
184 & fraser_ssam Caselir i
VE32 - yale road & hocking SRR

Caze File: C:hazamh140 & 72_szam

2§ 140 & 72_ssam

Commerits: aur comments bere

Analyst;

Casze Information

Caze File: C:hazam'184 & fraser_szam

Comments:

Analyzt: f'our name here

Configuration | Conflicts | Summary | Filter | test| Mapi

2§ 7692 - yale road & hocking avenue_ssam
Caze Information

Caze File: C:hezamh 7E92 - yale road & hocking avenue_szam

Comments: | Saur comments here

Analyst: | r'our name here

5..[.;9.’].f.i5|.9.[§!.t.i9.’.1.§| Conflicts i| Summary || FiIterH test| Map|

< | >

Figure 89. Screen Capture. SSAM Screen—Horizontal Tiling.
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Using the Vertical Tiling

To use vertical tiling, click Vertical tile in the toolbar. Users can also select Vertical
from the Window menu. Figure 90 shows three vertically tiled case documents.

2 S5AM - C:lssam\7692 - yale road & hocking avenue_ssam

File ‘Window Help

B[l

RaBCEMER &

& 7692 .. [0 B)K) [0 e |- [B]k] iisde [T ]E]x]

Caze Information

Caze File: Chzzami7E
Comrnents:

Analyst;

Analpziz Date: Wed May 3

Edit Info Apply CH

Caze Files

Trajectom Files: |C

Add

Conflict Threszholds
M awirmum time-to-collizion [T

M awimum post-encroachme

Configuration | Conflicy *

Caze Information

Casze File: Cihssami14
Cornrnents:

Analyst:

Analysiz Date: Tue Mayp 22

Apply CH

Caze Filez

Trajectary Files; |C
Add

Delete

£ ¥

Conflict Thresholds
Maximum time-to-collizion [T

Maximum pogt-encroachme

a i | i S e, |
Configuration | Conflic_!

Caze Information

Caze File: C:hssami 18
Cornmetts:

Analyst:

Analyziz Date: Tue May 22

Caze Files

Trajectory Files; |C eaar
Add

Delete

Conflict Thresholds
b aimum time-to-collizion [T

Wl aximum post-encroachme

Configuration |T:an|il: 1

Figure 90. Screen Capture. SSAM Screen—Vertical Tiling.
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Using the Grid Tiling

To use grid tiling, click Grid tile in the toolbar. Users can also select Grid from the
Window menu. Figure 91 shows three case documents tiled in a grid.

2 S5AM - C:lssam}7692 - yale road & hocking avenue_ssam
File ‘window Help

DeoeBCEME®E
o} 7692 - yale road & ... g@g] s:!c 184 & fraser_ssam @E@

Caze Information Casze Information

184 & frazer_szam
TES2 - vale road & hocking
Caze File: C:hezamh7B92 - pale road & Caze File: Chezamh 184 & frager_szam

Comments: | Your comments here Comments: | Your comments here

Analyst: | *Vour name bere Analyst: | f'our name here

Analyziz Date: Wed May 30 17.21:37 MST Analysiz Date: Tue May 22173525 M5T

Caze Files Caze Files

Configuration | Canflicts | Summary | Fy Configuration | Conflicts | Summary | F

01408 72 s

e e s

Caze Information

Caze File: C:hesamb 140 & 72 szam

Comments:

Analyst: | “our name here

Analyziz Date: Tue Map 22 15:05:66 MST

Apply Change

Caze Files

Configuration | Conflicts | Summary | Fi

Figure 91. Screen Capture. SSAM Screen—Grid Tiling.
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Using the Cascade Tiling

To use cascade tiling, click Cascade tile in the toolbar. Users can also select Cascade
from the Window menu. Figure 92 shows three cascaded case documents.

& S5AM - C:\ssam\184 & fraser_ssam
GIES Window Help

DD BEDBE® &

140 & 72_szam 2
184 & frazer_ssam

7692 - yale road & hocking 21140872 s M=1F3
=
=13

Caze Information

Caze File: Cihzzamh184 & frazer_ssam

Comrments: | Your comments here

Analyzt: | Your hame hers

Analysiz Date: Tue May 22 173025 MST 2007

Edit Info Apply Change

Case Files

Trajectory Files: |C

£

Caonflict Threshaolds

b aimum time-to-colligion [TTC):

M aimum post-encroachment time [PETY |=

P | 5 Configuration | Conflicts | Summary | Fiter | test | Map|

Figure 92. Screen Capture. SSAM Screen—Cascade Tiling.

All the documents must be opened to be seen in a tiled view. Each of the case document
frames can be resized; however, the elements inside the internal window of a case
document will not be resized according to the size of the frame. This can be seen in the
figures above.

Toggling the Workspace Window
SSAM also allows the user to toggling the workspace. This can be done by clicking

Toggle Workspace on the toolbar or selecting Toggle Workspace in the Window menu.
Figure 93 shows the tool when the workspace window is toggled out.
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& SSAM - C:\ssam\1B4 & fraser_ssam

D140k T2ssam . |-[;§x]
§ 2§ 184 & fraser_ssam EWE'E'

Caze Information

Caze File: Chezami 184 & frazer_szam

Comments: | 'our comments here

Analpst: | f'our name here

Analyzie Date: Tue May 2217 35:25 MST 2007

Edit Infa Apply Change

Caze Files

Trajectary Files: |L

£

Conflict Threzholds

b awimum time-to-collision [TTC) | 510 |

Maimum post-encroachment time [PETY: (=00 |

Configuration | Conflicts | Summary || Filer || ttest|| Map|
Figure 93. Screen Capture. SSAM Screen—Toggling the Workspace Window.

Exporting Data

SSAM allows the user to export the conflict data from the Conflict tab into a .csv file.
Click Export to export the conflict data to a .csv file. Clicking the Export button will
result in the file menu shown in figure 94. In this example, the export file is named
export.csv. Click Save to save the file.
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& Export

Save in:
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|21 Files

|
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Cancel

Figure 94. Screen Capture. Export Conflict Table to .csv File.

Figure 95 shows the export.csv file when it is open in Microsoft® Excel. The first row of
the .csv file is marked in figure 95 to show the column names as seen in the Conflict tab
of the case document.

1 Microsoft Excel - export.csy

S File
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20 [File2 trj 45585 1204.853 1231 1.2 3| 17.51966| 2.363935| -1.18658| -11.1641| 0.
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23 |File2. trj d60.5 1226.78 1231 15 25 1B.73638 2279682 22264 -B.22E4 1.3
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Figure 95. Screen Capture. Microsoft® Excel—Exported .csv File.
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APPENDIX. TERMS AND DEFINITIONS

This appendix serves as a glossary, defining several surrogate safety measures and other
terms used within SSAM.

Case document is a file which contains the required information for analyzing trajectory

data. It also contains the result set of the analysis. The required information for creating a
case document is as follows:

e Name of the case document.

e Name of analyst.

e Comments.

e Analysis date.

o A list of trajectory files to be analyzed.

e Threshold values (TTC and PET).

All of the above are configured via the Configuration tab in the SSAM software.

The result set obtained after analyzing a single or a group of trajectory files in the case
document comprises of the following information:

e List of conflicts.

e List of summary data.

A case document can be overwritten and saved.

The following surrogate safety measures are ordered according to their column-wise
appearance (from left-to-right) in the conflicts table on the Conflicts tab.

trjFile is the name of the trajectory file (i.e.,.trj file) where this conflict was identified.
tMinTTC is the simulation time where the minimum TTC (time-to-collision) value for
this conflict was observed. At the beginning of each simulation, the time is (generally) 0
and advances in increments of 0.1 to 1.0 seconds per time step depending on the

resolution of the simulation software.

xMinPET is the x-coordinate specifying the approximate location of the conflict at the
time when the minimum PET (post encroachment time) was observed. More specifically,
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this location corresponds to the center of the (first) vehicle, where the subsequent arrival
of the second vehicle to the same location was the shortest encroachment observed.

yMinPET is the y-coordinate specifying the approximate location of the conflict at the
time when the minimum PET (post encroachment time) was observed. More specifically,
this location corresponds to the center of the (first) vehicle, where the subsequent arrival
of the second vehicle to the same location was the shortest encroachment observed.

TTC is the minimum time-to-collision value observed during the conflict. This estimate
is based on the current location, speed, and trajectory of two vehicles at a given instant.

PET is the minimum post encroachment time observed during the conflict. Post
encroachment time is the time between when the first vehicle last occupied a position and
the second vehicle subsequently arrived at the same position. A value of 0 indicates an
actual collision.

MaxS is the maximum speed of either vehicle throughout the conflict (i.e., while the
TTC is less than the specified threshold). This value is expressed in feet per second or
meters per second, depending on the units specified in the corresponding trajectory file.

DeltaS is the difference in vehicle speeds as observed at tMinTTC. More precisely, this
value is mathematically defined as the magnitude of the difference in vehicle velocities
(or trajectories), such that if v; and v, are the velocity vectors of the first and second
vehicles respectively, then DeltaS = || v; - v, ||. Consider an example where both vehicles
are traveling at the same speed, v. If they are traveling in the same direction, DeltaS = 0.
If they have a perpendicular crossing path, DeltaS = (V2)v. If they are approaching each
other head on, DeltaS = 2v.

DR is the initial deceleration rate of the second vehicle. Note that in actuality, this value
is recorded as the instantaneous acceleration rate. If the vehicle brakes (i.e., reacts), this is
the first negative acceleration value observed during the conflict. If the vehicle does not
brake, this is the lowest acceleration value observed during the conflict. This value is
expressed in feet per second or meters per second, depending on the units specified in the
corresponding trajectory file.

MaxD is the maximum deceleration of the second vehicle. Note that in actuality, this
value is recorded as the minimum instantaneous acceleration rate observed during the
conflict. A negative value indicates deceleration (braking or release of gas pedal). A
positive value indicates that the vehicle did not decelerate during the conflict. This value
is expressed in feet per second or meters per second, depending on the units specified in
the corresponding trajectory file.

MaxDeltaV is the maximum DeltaV value of either vehicle in the conflict (see
FirstDeltaV or SecondDeltaV for more information).
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ConflictAngle is an approximate angle of hypothetical collision between conflicting
vehicles, based on the estimated heading of the each vehicle (see explanation of
FirstHeading). The angle, expressed in the perspective of the first vehicle to arrive at the
conflict point, conveys the direction from which the second vehicle is approaching the
first vehicle, as shown in figure 96. The angle ranges from -180 ° to +180 °, where a
negative angle indicates approach from the left and a positive angle indicates approach
from the right. An angle of 180 ° (or -180 °) indicates a direct head-on approach, and an
angle of 0 ° (or -0 °) indicates a direct rear approach.

+180°

A35° +135°

a30°

45°

Figure 96. Illustration. Conflict Angle.

ClockAngle is an alternative expression of the conflict angle in terms of a more familiar
clock hand positions. Again, the angle is expressed in the perspective of the first vehicle,
with the clock time indicating the angle from which the second vehicle is approaching, as
shown in figure 97. The 12:00 position is direct ahead of the first vehicle, 3:00 is to the
right, 6:00 is directly behind, and 9:00 is to the left.
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12:00

10:30 1:30

9:00

7:30

Figure 97. Illustration. Clock Angle.

ConflictType describes whether the conflict is the result of a rear end, lane change, or
crossing movement. If link and lane information is not available for both vehicles, then the
event type is classified based solely on the absolute value of the ConflictAngle as follows.
The type is classified as a rear-end conflict if ||ConflictAngle|| < 30 °, a crossing conflict if
||ConflictAngle|| > 85 °, or otherwise a lane-changing conflict. However, the simulation
model that produced the vehicle trajectory data can generally provide link and lane
information for both vehicles—though the coding of these values may vary significantly from
one simulation vendor to the next. If link and lane information is available, that information is
utilized for classification in the case that the vehicles both occupy the same lane (of the same
link) at either the start or end of the conflict event. If the vehicles both occupy the same lane at
the start and end of the event, then it is classified as a rear-end event. If either vehicle ends the
conflict event in a different lane than it started (while having not changed links), then the event
is classified as a lane-change. If either of the vehicles changes links over the course of the
event, then the conflict angle determines the classification as previously described, with the
following possible exception). For two vehicles that begin the conflict event in the same lane,
but change links over the course of the event, the classification logic considers only rear-end
or lane-change types, based on the conflict angle (using the threshold value previously
mentioned). Note that vehicle maneuvers such as changing lanes into an adjacent turn bay lane
or entering into an intersection area may be consider changing links, depending on the
underlying simulation model. In some cases, vehicles which appear to be traveling in the same
lane may actually by considered by the simulation model as traveling on different links that
happen to overlap.

PostCrashV is an estimate of the post collision velocity of both vehicles. This estimate
assumes that the vehicles did crash, at the estimated ConflictAngle, at velocities
observed at the tMinTTC, and assuming an inelastic collision between the center of mass
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of both vehicles, where both vehicles subsequently deflect in the same direction and at
the same velocity.

PostCrashHeading is the estimated heading of both vehicles following a hypothetical
collision (as discussed in PostCrashV). This heading is expressed as the angle measured
counterclockwise from the x-axis (which is assumed to point right), such that 0 ° is right,
90 °isup, 180 ° is left, and 270 ° is down. The angle ranges from 0 ° to 360 °.

FirstVID (SecondVID) is the vehicle identification number of the first (second) vehicle.
The first vehicle is the vehicle that arrives to the conflict point first. The second vehicle
subsequently arrives to the same location. In rare cases (actually collisions) both vehicles
may arrive to a location simultaneously, in which case the tie between first and second
vehicle in broken arbitrarily.

FirstLink (SecondLink) is a number indicating which link the first (second) vehicle is
traveling on at tMinTTC.

FirstLane (SecondLane) is a number indicating in which lane the first (second) vehicle
is traveling on at tMinTTC.

FirstLength (SecondLength) is the length of the first (second) vehicle in feet or meters.
FirstWidth (SecondWidth) is the width of the first (second) vehicle in feet or meters.

FirstHeading (SecondHeading) is the heading of the first (second) vehicle during the
conflict. This heading is approximated by the change in position from the start of the
conflict to the end of the conflict. Note that in most non-rear-end conflicts, at least one
vehicle is turning throughout the conflict. Its actual heading would vary accordingly
throughout the conflict. If the vehicle does not move during the conflict, then the
direction in which it is facing is taken as the heading. This heading is expressed as the
angle measured counterclockwise from the x-axis (which is assumed to point right), such
that 0 © is right, 90 ° is up, 180 ° is left, and 270 ° is down. The angle ranges from 0 ° to
360 °.

FirstVMIinTTC (SecondVMInTTC) is the velocity (speed) of the first (second) vehicle
at tMinTTC.

FirstDeltaV (SecondDeltaV) is the change between conflict velocity (given by speed
FirstVMinTTC and heading FirstHeading) and the post-collision velocity (given by
speed PostCrashV and heading PostCrashHeading). This is a surrogate for the severity
of the conflict, calculated assuming a hypothetical collision of the two vehicles in the
conflict.

xFirstCSP (xSecondCSP) is the x-coordinate of the first (second) vehicle at the conflict
starting point (CSP). The CSP is the location of the vehicle at tMinTTC.
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yFirstCSP (ySecondCSP) is the y-coordinate of the first (second) vehicle at the conflict
starting point (CSP). The CSP is the location of the vehicle at tMinTTC.

xFirstCEP (xSecondCEP) is the x-coordinate of the first (second) vehicle at the conflict
ending point (CEP). The CEP is the location of the vehicle at either the last time step
where the TTC value is below the specified threshold or where the last post-
encroachment value was observed, whichever occurs later in the conflict timeline.

yFirstCEP (ySecondCEP) is the y-coordinate of the first (second) vehicle at the conflict
ending point (CEP). The CEP is the location of the vehicle at either the last time step
where the TTC value is below the specified threshold or where the last post-
encroachment value was observed, whichever occurs later in the conflict timeline.
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