APPENDIX A: COMPUTER SOFTWARE
FOR TEST VEHICLE TECHNIQUES

This appendix contains documentation for test vehicle computer software that is used to collect
travel times. Chapter 3 of the handbook describes the test vehicle methods of travel time collection
that can utilize software for automating data collection and reduction. The appendix primarily
documents 3 software packages that are used in conjunction with electronic distance measuring
instruments (DMIs). At the time of publication, no commercialy available software for global
positioning system (GPS) equipment was deemed adequate for travel time data collection (although
several developmental versions are in the public domain).

Software for Electronic DMI Equipment

Table A-1 summarizes commerciadly available electronic DMI software and hardware and the
corresponding contact information. An attempt was made to evaluate al available hardware and
software packages. The following sections provide the reader with an overview of the look, feel, and
features of each software package. No recommendation is stated or should be implied. Notes on the
ease of use and problems were observations of the drivers and opinions and experiences may vary.

Software for GPS Equipment

At the time of publication, no commercialy available software for global positioning system (GPS)
equipment was deemed adequate for inclusion in this appendix. However, severa developmental
or beta software programs do exist in the public domain. These packages have mostly been adapted
to the preferences of individual users and their applications. Many GPS equipment vendors
distribute proprietary datalogging software with individual units, but this software does not have the
flexibility to perform required travel time collection functions such as conversion to a GI S platform.

There are three primary software tasks that are required for performing GPS travel time data
collection. Severa vendors provide software that is capable of individually performing the GPS
software tasks of logging, mapping, and analysis. However, it is still up to the practitioner to decide
how to go about setting up the system with the several software tools and vendors available. For
example, the data logging software is often proprietary for each GPS receiver vendor. This data
must be compatible with the GIS mapping platform that is used (i.e., files must be either in the form
acceptable by the GIS software or must be converted). Finally, the analysis package must be capable
of analyzing the GPS data that is received. Many vendors provide software that can read the GPS
data and compute travel time and speed of positiona data along predetermined links. For probe
vehicle applications using the GPS data, such analyses need to be performed and reported in real-
time. Agan, several vendors are currently available that can develop such analysis tools depending
upon the needs of the practitioner.
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There are also many additional considerations (e.g., the need to purchase an FM signa for
differential GPS, the variety of available equipment from different vendors) that are inevitable in
GPStravel time data collection. These considerations make it difficult to define a specific software
or hardware specification that will be satisfactory for all practitioners. At the time of this

publication, afair amount of research is still required by the practitioner to determine the desirable
software and hardware configurations.
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Table A-1. Summary of Test Vehicle Software and Contact Information

Product

Hardware Requirements

Program Capabilities

Analyses/Reports

Contact Information

Computer Aided Laptop PC: Measures distances, speeds, and travel | Detailed statistical reports McTrans, Phone (352) 392-0378
Transportation Software 386 CPU, 4 MB RAM, 5 MB free hard drive times. Provides accessto raw data Project-level summaries http://www-t2.ce.ufl.edu/mctrans/mct.htm
(CATY) Analysis PC: files. Offersanincident location and Speed profiles
486 DX2, 66 MHz or higher, 16 MB RAM identification. System allowsdriver or
30 MB free hard drive space (for storage) comments to be saved to run files.
Windows 95 or Windows 3.1 Provides an automatic file naming PC-Trans, Phone (913) 864-5655
Microsoft Excel Version 5.0+ scheme. http://kuhub.cc.ukans.edu/~pctrans/
DMI equipped Vehicle,9-pin RS-232 serial port index.html
PC-TRAVEL Laptop or TDC-8 data collection board Measures speed, distance traveled, Study summaries Jamar Technologies

Analysis PC:
DOS 2.2+, 512K RAM
Hard disk
286 CPU class or higher
Vehicle equipped with a transmission sensor

travel time, delay, fuel consumption,
and emissions. Offersan incident
location and identification system

Individua & group run statistics

Speed profiles
HP LaserJet and PostScript output

capabilities

Phone (800) 776-0940 or (215) 491-4899
151 Keith Valley Road
Horsham, PA 19044

Traffic Analyzer 1988

Laptop PC:

TA-88 measures distance, travel time,

Average values of the measure of

McTrans, Phone (352) 392-0378

(TA-88) DOS 2.1+, 256K memory speed, delay, stops, acceleration noise, | effectivenessfor al travel time http://www-t2.ce.ufl.edu/mctrans/mct.htm
Moving Vehicle Run Parallel printer port and fuel consumption MVRAP runsin astudy, Speed profiles
Analysis Package Analysis PC: analyzes the collected data
(MVRAP) DOS 3.0+, 640K RAM
Vehicle equipped with aDMI
Nitestar Distance not available not applicable not applicable Nu-Metrics
Measuring Instrument Phone (800) 346-2025 or (412) 438-8750
Box 518
University Drive
Uniontown, PA 15401
Distance Measuring not available not available not available Advanced Microsystems
Instruments Phone (800) 628-0575 or (412) 438-7500
Microcomm Software 654 Pittsburgh Road
Uniontown, PA 15401
Microfloat Software not applicable not available not available Fredric R. Harris

Phone (703) 204-6395
Fairfax, VA
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1 TA-88/MVRAP Speed and Delay Study Software
Traffic Analyzer 1988 (TA-88) data collection software and the Moving Vehicle Run Analysis
Package (MVRAP) were developed by the University of Florida Transportation Research Center for

“evaluating the performance of an arteria street in terms of travel speed, delay, fuel consumption,
and driver comfort”. TA-88 was accessed from within MVRARP in this report, but it can also be used

independently.
1.1 Preparing to Use MVRAP
1.1.1 Equipment Required
. laptop computer with at least 256K memory, adisk drive, and a parallel printer port;

. computer for analysis with at least 640K memory, a hard disk, DOS 3.0, and a
standard printer;

. vehicle equipped with a distance measuring instrument (DMI) such as the Nitestar
by Nu-metrics that was used for this report; and

. cable to connect the printer port to the DMI unit.
1.1.2 Training

All personnel should be familiar with the software and hardware set-up procedure, use of the DMI,
and the route being studied.

1.1.3 Configuring Files and Directories
1.1.3.1 Setting Up a Directory and Starting the Program
Set up adirectory for the program files. Within this directory, type “MVRAP” a the DOS prompt.

All collected data will be stored in the MVRAP directory. Follow on-screen instructions (if any)
until the main menu appears (see Figure A-1).
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Figure A-1. MVRAP Main Menu

1.1.3.2 Creating a Route Map

Choose “Fidd Data Callection” from the main menu, using the arrow keys or the F key. Hit ENTER
to reach the TA-88 control screen (see Figure A-2). Hit ESC to move from the Run Description
section of the screen to the Command List section and type C for “Create New Route’. Typeina
name for the new route map. (Note: Route maps names are a reversible pair when they differ only
by E and W (for East and West), N and S (for North and South), or 1 and 2.) Then enter the route
name and its starting point.

Link lengths (in ft) are entered in the office, but they may aso be measured directly inthefield on
the first data collection run. Link ending points must be entered in the office before any data is
collected. A maximum of eighteen linksis allowed per route. Type CTRL-S to save route data.

n: Route Hame:
ﬁ [——-1 Starting Pt:

[——-1 it Length End Foint

dify Fun Description
it Route Map

eate Mew Foute

ad Route Map | .
werse Route Direction
=gin Mew Run

5Elay Current Runs

i

o save these entries.
1 to abort the edit.

0= ] P O P e D00 = T ] P =
N

e e ek b e ke e ek

File: HO FILE Length: @

Figure A-2. TA-88 Control Screen
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1.2  Collecting Field Data
1.2.1 Loading a Route Map
In the field, run MVRAP and choose “Field Data Collection”. At the TA-88 control screen, fill in

the observer, equipment, and weather fields with predefined three-letter codes and hit ESC. Type
L for “Load Route Map” and select the proper route map. Then type B for “Begin New Route” and

begin driving.
1.2.2 Starting the Run, Marking Checkpoints, and Ending the Run

When the vehicle reaches the starting point, hit any key. Hit the space bar at each subsequent link
ending point. After marking the last ending point, hit ENTER to conclude the data collection run.

1.2.3 Notes on Data Collection
. If alink ending point is not marked, TA-88 may not save any data for that run;

. Ending points can be marked no more than two percent or sixty feet off the link
lengths in the route map file;

. The computer will beep whenever zero distance is traveled in any one-second
interval;
. There is nothing on the screen during data collection to indicate that the equipment

and software are working correctly; and

. A route map is easily reversed for return trips (provided the naming convention
mentioned earlier has been utilized) by choosing “ Reverse Route Direction” from the
TA-88 control screen.

1.3 Data Analysis

MVRAP will organize all data collection run text files (*.txt) in its database structure. After new
datais collected, it must be appended to an existing route database file (*.rdf) or stored in a new one
by choosing “ Select Route File” or “Create Route File” from the MVRAP main menu. (If a new
*.rdf fileis created, it must then be selected using “ Select Route File”.)

. “Append Field Data” must then be selected in order to officially attach new datato
the route database file.

A-6 Travel Time Handbook



APPENDIX A: COMPUTER SOFTWARE FOR TEST VEHICLE TECHNIQUES

. “Examine/Edit Database” allows the analyst to see route map information and a
summary of collected run data, with the option to print hard copies of this
information. The summary includes travel time, delay, number of stops, fuel
consumption, and acceleration noise for each link in the route. (Travel speed is
calculated elsewhere.)

. “Make Analysis Group” alows the analyst to select specific runs from the route
database file for different time and date ranges. (Note: To choose al runsin the route
databasefile, press ENTER and move through all the time and date fields. Pressing
ESC will not select all the runs))

. “Perform Analysis’” will produce three types of output, printed either to asingle file
or to the printer:

. “Summary of Run Data” table with travel time, speed, delay, number of
stops, fuel consumption, and acceleration noise data averaged over each run
(see Figure A-3);

. “Evaluation Summary (By Link)” table with the same information as above
except that the data is averaged over each link in each run (see Figure A-4);
and

. “Travel Speed Profile” plot of speed vs distance (see Figure A-5).

MOUING UEHICLE RUNH AWMALYSIS PACHKAGE
SUMMARY OF RUMW DATA
summtstl

ROUTE HWAME: KATY FuUY¥ EB TEST
1 RUM<S> 5 LIHKS

TRAUEL ACCELE-

RUNH DATE TIME TIME DELAY STOPS FUEL RATION
(zec) (zec) HOISE

1= A3-18-97 11:37 268 a a B.888 A.aaa

# — Indicates assumed distances

Figure A-3. Example of “Summary of Run Data” Report
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MOUING UEHICLE RUNH AHALYSIS PACHKAGE
ARTERIAL SYSTEM PERFORMAMCE EUALUATIOM
summtst2

ROUTE MAME: KATY FUWY EB TEST
STARTING AT GESSHER AVL
1 RUN<S> 5 LIHKS

END LINK TRAVEL ACCELE- SPEED

POINT LENGTH TIME DELAY STOPS RATION CMPH>
ftd {secl {sec NOISE AVG. RUN.
BUNEER HILL 1584 Ja.a a.a a.a B.68 36.8 36.8
BLALOCK 3326 46 .8 6.8 6.8 .68 42.3 42.3
BINGLE 7181 73.8 6.8 6.8 a.68 52.6 52.6
WIRT 4338 54.8 6.8 6.8 .68 54.6 54.6
ANTOINE Jaie 37.8 6.8 6.8 6.68 55.4 55.4
TOTAL 17431 260.8 6.8 6.8 8.68 58.9 58.9

Figure A-4. Example of “Evaluation Summary (By Link)” Report

34TH ST =+

FIRE STHN

Figure A-5. Example Section of “Travel Speed Profile” Report
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1.4 Comments on the Analysis

. All output reports are printed to asingle file. For separate report files, they must be
viewed in atext editor and saved separately there;

. Configuration of screen layout and report layout is extremely limited;

. The program is set up to work with dot matrix printers, although alaser printer was
used for this report;

. A limited help fileis found only within the analysis portion of the MVRAP program;
. Deleting afile within MVRAP renames it with a .old extension;

. The travel speed profile is plotted at 100-foot increments when the route length is
less than 30,000 feet, at 200-foot increments when the route length is between 30,000
and 60,000 feet, and increases proportionally past 60,000 feet. Shading around the
plot of average speeds is the 95 percent confidence interval;

. Fuel consumption is estimated from the travel speed profile;
. Acceleration noise is used to measure driver comfort;
. It is possibleto tie in a user program library, access a DOS shell, and manage files

from within MVRAP; and

. Run adjustments are also possible, in order to better fit run lengths to route data or
take into consideration variationsin DMI units.
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2 PC-TRAVEL

PC-TRAVEL 2.0isa“computerized travel time and delay analysis’ software package developed by
Jamar Technologies, Inc., to acquire and analyze speed and travel time data. It also provides “a
completely flexible data presentation system,” and operation is“simple and intuitive.” Both fixed-
route and chase car studies can be accommodated.

Jamar’s TDC-8 traffic data collection board was used in this report, but a laptop computer may be
substituted in the field as noted throughout.

2.1 Preparing to Use PC-TRAVEL

2.1.1 Equipment Required

. IBM-compatible computer for analysis, with at least 512 KB RAM and a hard disk
(afour-hour run will require about 30 KB of memory);

. Epson or other IBM-compatible printer (designed originally for dot matrix, but
Hewlett Packard LaserJet and PostScript output are possibilities with this version of
PC-TRAVEL);

. TDC-8 collection board or alaptop computer;

. V ehicle equipped with transmission/speedometer sensor; and

. PC-TRAVEL (software and hardware such as cables and connections included).

2.1.2 Training

All personnd should be familiar with the software and hardware setup procedure and the route being
studied.

2.1.3 Setting Up Files and Equipment
2.1.3.1 Naming Conventions
Set up a naming convention for data files beforehand. It isvery difficult to change file names later

on, since analysis files refer to specific data files and will not be able to find these data files if their
names are changed. The PC-TRAVEL manual describes one possible naming scheme.
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2.1.3.2 Incident Descriptions (Optional)

PC-TRAVEL can record incident type and location information. Assign incident descriptions to the
sixteen buttons on the TDC-8. (Sixteen more are available when using the BANK 1 key in
conjunction with the numbered buttons.) If using the laptop for data collection, only ten incident
keys (the number keys) are available.

Thetemplates provided with the TDC-8 can be used as a modd to assist the driver in remembering
which buttons/keys correspond to which incidents.

2.1.3.3 Setting Up the Equipment

In the office, run “trsetup.exe” in DOS on the analysis computer to configure ports, printer options,
display options, fuel and emissions constants, and mouse setup. Type “trav” to run PC-TRAVEL
and reach the main menu (see Figure A-6).

Ports: Dot-Matrix: LPT1; Postdcript: NONE; TDC-8 Upload: CCM1

Travel Time Study File: |[eERSnGnN=leleAN=laby>eNSme: i inlelsyiby =yt
dtudy Type: |HEEaileliin= Learn Run: [l

Travel Runs Asscociated with this Travel Time Study:

- BANDOUT1.PLS
- BANDOUTZ _PLS
. BANDOUTS.PLS
. BANDOUT4.PLE
. BANDOUTH.PLS
. BANDOUTS.PLS

[ R 0 Y N P Y I
Mmoo/

B-Before A-After
tudy description or add/remove/edit runs

Figure A-6. PC-TRAVEL Main Menu
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In the field, connect the TDC-8 (see Figure A-7) or laptop to the vehicle' s transmission sensor using
the appropriate Jamar cable. If using the TDC-8, connect the push-button switch to “Bank 2” on the
side of the TDC-8 to provide an dternate method of marking new linksin the study. The AC adaptor
that comes with the software package can be used in lieu of the four AA batteries that power the
TDC-8.

JAMAR TECHNOLOGIES. INC

BANK 1 COUNT  REVIEW  DIMP BANK 2
CLEAR UTILITIES
Stack oc conbinue & counk.
. hat ok .
=hat:
Do TAB

Figure A-7. Diagram of TDC-8

There is no need to predefine a route on either the TDC-8 or laptop. Collected datawill be stored
in the TDC-8 until manually cleared or (somewhere) in the laptop.

2.1.4 Using the Equipment

2.1.4.1The TDC-8

The DO button is used to select entries from the display screen menu. The TAB button is used to
move from one menu item to another. Pressing buttons 1 through 9 will enter those numbers as
digits, and button 10 acts as a zero. The BANK 1 button is equivalent to the SHIFT key.

2.1.4.2 The Laptop

In later sections of this report, to use the laptop in place of the TDC-8, PC-TRAVEL must be running
on the laptop. During data collection, utilize the following key/button equivalencies:

. DO onthe TDC-8 is equivalent to ENTER on the laptop;
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. “New Link” or BANK 2 on the TDC-8 is equivalent to the space bar on the laptop;
and

. The numbered buttons on the TDC-8 are equivaent to the number keys on the laptop.

2.2  Collecting Field Data
2.2.1 Running the Program

Turnonthe TDC-8. If using the TDC-8 with the AC adaptor, the on/off switch will not work, and
the unit will have to be unplugged to turn it off later.

2.2.1.1 Calibration

To cdibrate the data collection system, select COUNT, then NEW, then TT (for Travel Time Study),
and then CALIBRATE from the TDC-8 menu. Enter a known constant by selecting EDIT or
measure a new one by selecting MEASURE.

2.2.1.2 Collecting Data

Select COUNT, then NEW, then TT, and then TRAVEL. Choose to enter a site code (maximum
of eight digits) or an apha-numeric site description.

Begin driving. At the start of the first link, hit DO. At the start of each subsequent link, hit BANK
2 or press the push-button switch to indicate “New Link”. 32 links are allowed. Press DO again at
the end of thelast link to end the run. Throughout, press the numbered buttons to mark incidents.

To start another run, press DO at its first checkpoint and repeat the process above.
2.2.2 Notes and Observations on Collecting Field Data

. If cdibrating with the lgptop instead of with the TDC-8, select Collect from the main
menu and then “ Cdibrate System”. Follow on-screen instructions, which are similar
to those used in calibrating with the TDC-8.

. If collecting data with the laptop, choose Collect and then “Run Data Collection”
from the main menu. PressENTER to start the run, use the number keys as incident
markers, use the space bar to mark the start of new links, and press ENTER again at
the end of the run. Choose “Run Data Collection” again to start a new run.
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. Entering a site code or site description is required with the TDC-8. The apha-
numeric site description is very awkward to enter.

. To run different routes out in the field, the site code must be changed before starting
each one. The only way to do thisisto turn off TDC-8 and restart the run setup from
the beginning. “Before’ and “After” designations make it unnecessary to enter a new
site code before making a return trip, though. These designations can be set under
“Edit Run Headers'.

. Jamar recommends including “dummy” links at the start and end of each route to
minimize the distance errors inherent in using a device that records all data at the end
of the current second. These can be ignored in the analysis.

. Jamar recommends that links be long enough that it takes more than two seconds to
traverse them. This helpsto reduce the distance errors mentioned above.

. The TDC-8 indicates remaining battery power and available memory.
. Run length is limited only by available memory.

. The TDC-8 can store up to 4.25 hours of data.

. All measures are in feet and mph.

. To exit from calibration or data collection routines, you must turn off the TDC-8.
Thereisno other way to exit or cancel. Thisisawkward when using the AC adaptor.

. On-screen ingtructions are helpful and make the TDC-8 very easy to use.
. Context-sengitive help is available by pressing F1.

2.3 Data Analysis

2.3.1 Organizing Collected Data

2.3.1.1 TDC-8 Data

Connect the TDC-8 to the analysis computer using the provided cable. Turn on both devices. Run

PC-TRAVEL on the analysis computer by typing “trav” at the DOS prompt. Select Upload from
the main menu and follow on-screen instructions.
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On the TDC-8, choose “Dump” and “Local” to send data directly to the copy of PC-TRAVEL
running on the analysis computer. The data may also be sent via modem.

After the transfer begins, pressing ESC on the analysis computer will abort the upload.

When the transfer is complete, PC-TRAVEL will ask for file names and header information. The
file name must be entered correctly now because it will be very difficult to change it later without
invalidating current analyses.

All information will remain stored in the TDC-8 until specifically cleared, so the data can be
uploaded again if necessary.

2.3.1.2 Laptop Data

In the directory that PC-TRAVEL is run from on the laptop, up to 32 temporary run files can be
created. Before these files can be used, their data must be “finalized” by selecting Collect and then
“Findize Field Data” on the main menu.

2.3.2 Creating and Modifying a Study

A “study” isacollection of datafilesfor a particular project. Select File and “Get Study” from the
main menu. If anew study is being created, type in the new study name. Otherwise search for an
exigting study. Study files are merely lists of run file names, and they have a*.trv extension.

Under the Edit menu, select runs to add to the study. These will have a*.hdr extension. There are
options to delete the run data, edit run headers, edit link lengths and names, and change the study
type between fixed-route and chase car.

Under “Edit Run Headers” (see Figure A-8), selecting one run in astudy as the “primary” run will
use its link lengths as the basis of comparison in al the other runs. Type in incident marker button
descriptions and the three speed threshold values for the primary run and they will apply to all other
runsaswell. Alternatively, select the option for user-defined lengths after link names are typed in
under “Section Names and Lengths’ (see Figure A-9). These will apply to all runsin the study.
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Edit Run Information
Hame of Eun:

BANDOUTL . PLE

Eun Number:

Run Title: Bandera outbound 1

Date of Eun:

Ignore End Links: M

Speed Category 1: m Before/after:

Speed Category 2: Eun Type: (Learn Rumn)

Speed Category 3 m Calibration: m

Figure A-8. “Edit Run Headers” Screen

BEdit Cross Street Names for New Link Button in Fixed Route Study =
10N PCTRAVEL S BANDOUT . TRV

Cross Street Names assigned to New Link Button of Primary (Learn) Run:

23
24 .
25.
26.
27.
28.
29.
30.
31.

I-8 Off Ramp

""" from ancother s

Figure A-9. “Section Names and Length” Entry Screen
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2.3.3 Analyzing the Data
2.3.3.1 Available Analyses Under the Views Menu
These are dl viewed on the screen:

. Quick Summary (which provides a summary of travel time, stops, speed, and time
below the three threshold speeds for all runs; see Figure A-10);

. Speed Profile (which is aplot of speed in mph vs. distance in feet for each run in the
study; see Figure A-11); and

. Run Statistics (which is a report like the quick summary, but for a single run; see
Figure A-12).

Summary of Study

Travel Study File: C:\DMIPROGYFPCTRAVELS\BANDOUT.TREV
section # 1B : SR 9 11
BEFCRE Number of Before Runs: &
Travel Time 1¢ 0.0
Stops 0.0
Speed 0.0
Time Below:
Speed 1 0.0
Speed Z 0.0
Speed 3 0.0
AFTER Number of After Runs: 0
Travel Time 0. 0. 0.0
Stops 0. 0. n.ao
Speed 0. 0. 0.0
Time Below:
Speed 1 0. n.ao 0.0
Speed Z 0. n.ao 0.0
Speed 3 0. 0.0 0.0

PgUp/ PgDn/Esc

Look at a short summary of the travel study

Figure A-10. Partial “Quick Summary”
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Before Runs
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Figure A-11. “Speed Profile”
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Summary of Study
Travel Study File: C:3\DMIPROGYPCTRAVELA\BANDOUT.TRV

section # 1 HEL HEE SHE "HE Bl
0
0
0
0
0
0

BEFCRE Detailed Statistics for Run: 1
Travel Time
Stops
Speed
Time Below:

Speed 1
Speed Z
Speed 3

0
0
o
o
0
0

AFTEER
Travel Time
Stops
Speed
Time Below:
Speed 1
Speed Z
Speed 3

PgUp/Pghn/Esc
Display statistics for each run

Figure A-12. Partial “Run Statistics” Report

2.3.3.2 Available Analyses Under the Reports Menu
Thefirst four reports are printed directly to the printer configured in “trsetup.exe”’. (Thisversion of
PC-TRAVEL will print to an HP LaserJet where the menu options describe dot matrix output.) The
fifth report prints to a comma-delimited .txt file with the same name as the study. The printing
options are:

. Quick Dot Matrix (which is the Quick Summary from the Views menu);

. Complete Dot Matrix (which includes the Quick Summary, Speed Profiles, and
individual Run Statistics from the Views menu);

. Quick PostScript;

. Complete PostScript; and
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. Spreadsheet Output (which contains summary statistics for the complete study and
each run).

2.3.4 Notes and Observations on Data Analysis

. Raw (second-by-second) data can be accessed only by capturing TDC-8 uploads with
a communications program.

. Report and view layouts cannot be reconfigured by the user.

. Itispossbleto add arun to a study multiple times. Be careful not to duplicate data
in thisway.

. One run must be designated as the primary run in order to assign incident description

labels to the data, set speed thresholds, and choose whether or not end links should
beignored in analysis.

. Calibration numbers can be edited with run headers.

. “Deay” isactud travel timeminusideal travel time (the time arun would have taken
at the desired speed). The desired speed is set under Options.

. Moving about the screen is not always completely intuitive, though it is still fairly
easy. Sometimesthe name of arun must be selected and sometimes only its number
is necessary, the TAB and arrow keys increment some fields instead of moving the
cursor between them, and some program features are buried within menus and not
quick to access.

. Section names and links are reversible.
. Some incorrect entries can force the program to close. If a study has not been saved,
it will belost.

A-20 Travel Time Handbook



APPENDIX A: COMPUTER SOFTWARE FOR TEST VEHICLE TECHNIQUES

3 CATS

Computer Aided Transportation Software (CATS) was developed by the Texas Transportation
Institute to “assist the transportation professiona with all phases of corridor-level travel time and
speed studies’. The software records distances, speeds, and travel times, provides easy access to raw

data files, offers an incident location and identification system and a file naming scheme, generates
detailed statistical reports, and maintains project-level summaries and output tables.

3.1 Preparing to Use CATS

3.1.1 Equipment Required

. Laptop computer with 386 CPU class or higher, at least 4 MB RAM, and at least 5
MB free hard drive space;

. Anaysis computer with 486 DX2 CPU running at 66 MHz or higher, at least 16 MB
RAM, and at least 30 MB free hard drive space (large enough to store collected data);

. Windows 95 or Windows 3.1, Microsoft Excel Version 5.0 or higher;

. Vehicle equipped with a distance measuring instrument (DMI) such as the Nitestar
by Nu-metrics that was used for this report; and

. Cable for 9-pin RS232 serial port.
3.1.2 Training

All personnel should be familiar with the software and hardware setup procedure, use of the DMI,
and the route being studied.

3.1.3 Configuring Files, Directories, and the Program

CATS is made up of two separate program modules: the DMI_READ data collection module and
the DMI_ANALY ZE analysis module.

3.1.3.1 Setting Up a Project

A project can include up to twenty different roadways. The number of projects that can be set up
islimited only by available computer memory.
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To set up a project, run CATS from Windows. From the CATS main menu (see Figure A-13),
choose Set Up a Project. Select Define Project Parameters and type in the project name, a directory
name, and the path viawhich project files will be saved.

COMPUTER AIDED TRANSPORTATION SOFTWARE

Setup a Project

Analyze Project Data

Fizx Data Files

Exit Program

Figure A-13. CATS Main Menu

Then sdlect Configure DMI_READ Menus and “Facility Menu Setup Wizard” (see Figure A-14) and
type in the roadways that will be a part of the study. Each must have a unique two-character code
(for the naming scheme) and an eight-character abbreviation (for a directory name). Valid travel
directions must also be entered for each roadway.
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DMI_READ SOFTWARE FACILITY MENU SETUP WIZARD

Project Name:  [Kelly |

Currently Defined Facilities

¥ -- FELLY RAVENUE (KELLYAVE)
KB —- KELLY ROAD (KELLYERD )
K5 -- FELLY STREET (KELLYST)

-- Talid Trawvel Directions = NE-5BE-IE-OE
-— Walid Travel Directionzs = NE-5B
-- Talid Trawvel Directions = EE-VB

Add a Hew Facility

Remove a Facility

Edit Facility

Return to Previousz Menu

Figure A-14. DMI_READ Facility Menu Setup Wizard

One optiona program feature is the ability to assign function keys to the types of incidents (such as
stalled vehicles or debris) that might be encountered during the travel time run. Up to 48 incident

types can be defined using the function keys, CTRL, ALT, and SHIFT. Incident descriptions are
limited to 80 characters (see Figure A-15).

FUNCTION KEY DEFINITION FORM

K.ep Combination Incident Text:

Fi =
F2 —
F3

F4
F5
F6 - DK

Cancel

Figure A-15. Function Key Definition Form
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A second optional program feature is the ability to include end-of-run questions for the driver to
answer. An unlimited number of questions may be asked, but each can be no longer than 80
characters.

A final setup option is the creation of an installation diskette which can be used to instal
DMI_READ on the laptop used for data collection.

Another required setup element under Set Up a Project is Make DMI_ANALYZE Yardstick Files
(see Figure A-16). Yardstick files contain the segment names and lengths (bounded by
“checkpoints’) and are compared with collected datain analysis. Up to 55 segments may be defined
for aproject. Theyardstick file may be printed out in the form of a data collection sheet that can be
taken into the field to assist the driver in locating checkpoints. This sheet lists the facility name,
checkpoint names, identification landmarks, and cumulative distances between checkpoints, and it
is printed automatically through Microsoft Excel.

SEGMENT DEFINITION MENU

Project Name: [kelly |

Cardinal Travel Direction: |NEIHTH BOUND |

Facility Name: [KELLY ROAD | Roadway Type: [ARTERIAL

| Relational Travel Direction: | |

Segment List:

Checkpoint Mame: | | 150 - GREEN STREET
35 RICE BLYD
. 6812 0 HOLLY HALL RD
Landmark: | I P T E— us 290

Traveled Facility: ||(e||y Road |

Distance From
Origin: [ 1]

[ Click on if thiz iz a Freeway Segment

Add Segment

Delete S5egment

Edit Segment

Print Checkpoint Form

Previous Menu

Figure A-16. Segment Definition Menu Under “Make DMI_ANALYZE Yardstick Files”
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3.1.3.2 Notes and Observations on Setting Up a Project

Interface is very easy to understand.

Some input errors, such as entering an incorrect path name, will exit CATS without
providing a chance to correct the error.

The CATS setup routine operates smoothly when it is completed in one sitting. If re-
entering the program at a later time to complete the setup of a project, defining the
same project parameters will access the previously-entered information. However,
CATS triesto create anew project whenever project parameters are entered and will
say that the file already exists. Exit this screen--the correct project information will
be still be accessed.

Avoid assigning incident types to combinations of function keys and CTRL, ALT,
and SHIFT unless absolutely necessary. It isunsafe for adriver to try to use such
combinations while driving, so limit incident markers to the 12 function keys
individualy.

Space for answers to the optional questionsis limited to 80 characters.

3.2 Collecting Field Data

3.2.1 The CATS Main Menu

From the DOS prompt, type “dmi”, or choose the DMI icon in Windows. Follow on-screen
instructions to reach the DMI_READ main menu (see Figure A-17).
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DHMIREAD

HMAIN HMEHU

13:10:36
ITEHME SELECTIDNS
ROADHAY HAME IH 45-.U3 59
ROADHAY TYFPE MAIN LAMEE
TRAVEL DIRECTIOH HORTH BOUHD
SCHEDULED TIME 06:00 {hh:inn?
DRIVER HAME éié..
VEHICLE HUMBER éééé -----------
HEATHER éiééé.
LIGHT HORMAL DAYLIGHT
FPAVEMENT DRY
ETART DHMI
CANCEL

Figure A-17. DMI_READ Main Menu

3.2.2 Starting the Run, Marking Checkpoints, and Ending the Run

Select a user-defined roadway name, roadway type, and travel direction. Typein driver name and
vehicle number, and then select preconfigured weather, lighting, pavement condition descriptions.
To start the data collection process, highlight “Start DMI” and press ENTER. Data will begin
scrolling on the screen in half-second increments, if equipment is set up properly (see Figure A-18).
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DMIREARD

Data File --» “DMIDATAM\GFMNTEODG.L13K

o
40.
41.
4z .
43 .
44,
45.
46.
47 .
48 .
48 .
0.
S
52,
53
54.
55,
56.
SHEE
58.

(o w1 o ] e s o = v C m  c o e e v 1 w1 v o, e 1 v

.nzg, 0.00z2, 1Z,
L0229, 0.002, 1Z,
.031, 0.00Z2, 14,
032, 0.00Z, 14,
034, 0.00Z, 14,
036, 0.00Z, 15,
038, 0.00Z, 15,
.040, 0.00Z, 1a,
.04z, 0.00Z, 1la,
043, 0.00Z, 1la,
.045, 0.00Z, 15,
.04%, o0.00z2, 135,
.049, 0.002, 1a,
L1051, 0.003, 1&,
L0532, 0.00Z2, 18,
.055, 0.003, 14§,
.a5%, 0.002, 18§,
060, 0.003, 18,
.06z, 0.003, 18,
064, 0.003, 19,

Figure A-18. CATS Display Screen

B
13:
B
13:
135
13:
H
13:
i E
13:
1538
13:
13:
13:
B
13:
B
13:
135
13:

5l
a1
51
ol
al:
ol
i
S
Sl
ST
il
a1
5l:
a1
513
a1
513
ol
al:
S

25,
Z6.
Z6.
27 .
2
s
s
e
29
30
30
21,
Fy
22
22
22
43
a3
34,
24,

58
a7
57,0010 MARRE!!!
og, 111l MARK!I!!
s, 1] MARK!!!

.05
<55
.04
kLY
.03
.52,83tall on Left

02
S

.01
.50
.99, Debris in road
.49
.98

48
97

Fl = 5tall on Left sh
FZ = MNumber one (1} 1
F3 = HNumber two (2} 1
F4 = Number three (3)
F5 = Number four (4}
FG = Stall on Right s
F7 = Multiple Lanes B
FA = Construction Sta
F9 = Construction End
Fl0 = Debris in road
Fll = Accident in oppi
FlZz = Accident on HOVL
[ALT-F]=F1-F1l2 map
[ALT-5]=3hf F1-F1Z map
[ALT-C]=Ctr F1-F1lZ map
[ALT-A]=A1lt F1-F1Z map

[AL

T-END]=EXIT

Hit any key (except function keys) three times when passing the first checkpoint. “!I''MARK!!™ will
appear three timesin arow on the screen. Hit any key once at each subsequent checkpoint, and

choose the appropriate function key to indicate any incidents passed.

Toendtherun, hit ALT-END. A seriesof preconfigured questions about the data collection run will
follow (see Figure A-19). After answering the final question and hitting ENTER, the program will
terminate. Repeat this process for additional runs.

2. TWere there changes in the weather during the run?

L. ——>Light rain at EKelly 3t._

Figure A-19. Example of CATS Comment Questions
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3.2.3 Notes and Observations on Data Collection
. The data entered on the DMI_READ menu are used to define unique run file names.

. Congantly scrolling data makesit easy to check that the DM -reported speeds match
those of the speedometer and that the correct function keys have been pressed.

. Ford vehiclestraveling at speeds less than eight mph do not send pulses to the DMI,
and so stop and delay data may not be correct.

. The roadway names on the data collection sheets printed out from the Segment

Definition Menu will exactly match those listed in the DMI_READ main menu to
help the driver select the proper project roadway in the field

3.3 Data Analysis

3.3.1 Performing the Analysis

Firg, al data files must be moved from a subdirectory called DMIDATA on the laptop to the DATA
subdirectory under the appropriate project directory on the analysis computer. The raw dataisin

ASCII format, and an example is shown in Figure A-20.

Run CATS on the andlysis computer and choose Analyze Project Data from the CATS main menu.
Thiswill bring up the DMI_ANALY ZE screen (see Figure A-21).

Select one or more of the available analysis options, type in the path to the project directory, and
click on “Process Datal!!” to analyze the data. The available analysis options are:

. Convert From Feet to Miles;

. Update Executive Summary (which stores only segment travel time and speed data
in the project’s EXEC_SUM subdirectory; see Figure A-22);

. Archive Analyzed Data (which stores statistical reports of each filein the OUTPUT

subdirectory);

. Plot Speed Profiles (which prints agraph of instantaneous speed vs. distance traveled
for each file; see Figure A-23);

. Print Driver Comments; and

. Print Statistical Reports.
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After the analyses are finished, completed files are moved to a subdirectory called COMPLETE if
the analyss identified no problems or to a subdirectory called PROBLEMS if there was an analysis
error. These analysis errors might include incorrect DMI calibration or failure to mark the first
checkpoint.

3.3.2 Notes and Observations on Data Analysis

. If any files other than raw datafiles are in the DATA subdirectory, the analysis will
fail.
. Excdl is opened and closed automatically by CATS, so close any running copies of

Excel before running CATS.

. Other program capabilities include the ability to change calibration numbers and
convert units.
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ROADHAY A WE
ROACWYAY TYPE

SCHEDULED TIME

79., 0.395,0.008,
80., 0.403, 0.008,
81., 0.411,0.008,
82., 0.419,0.008,
83., 0.426,0.008,
84., 0.434,0.008,
85., 0.442,0.008,
86., 0.443,0.008,
87., 0.457,0.008,
85., 0.465, 0.008,
89., 0.472,0.008,
90., 0.480, 0.008,
91., 0488, 0.008,
92, 0495, 0.008,
93, 0.504,0.008,
94., 0512, 0.008,
95, 0.520,0.008,
95., 0.528, 0.008,
97., 0.536,0.009,
9., 0544, 0.008,
99, 0.552,0.008,
100., 0560, 0.008,
101., 0568, 0.008,
102., 0576, 0.008,

A yes!

2. "ngt

AN

o EAST LOOP TO 110
t MAIN LARNES

55
a5
a5
a6
a6
a6
a6
a6
56
a6
a6
a6
a6
a6
a6
a6
55
a8
k=]
38
a8
a6
a5
a6

3492, 21 718, 0.000,
3493., 21 718, 0.000,

ROACWYAY DIRECTION : MORTH BOUND
DATE TODAY 2117211996

2 T30

WVWEATHER COMDITION ; OWERCAST
LIGHT COMDITION  : DARK OR TWiILIGHT
PANEMENT COMDITION : DRY

DRIVER: ]
MILE START 13582
START TIME L 1T2E05.64

AT 284226

AT 254275

AT 254324 W MARKH
AT 254374 W MARKH
AT:28:44 .23 W MARKH
AT:25:44 73

AT 284522
AT:28:45.72

AT 254621

AT 25:46.70

AT 25:47.20
72847 B9 Stall on Right shoulder
AT 254519
A7:25:458 68
AT:25:49.18
A7:28:49 67
AT:28:5016
A7:25:50.66
AT:2851.15

A7:25:591 .65

AT 285214 W MARKH
A7:28:52 64

AT 285313
7285363

=many data points deleted for thiz examples=
3485, 21718, 0000, 0
3489, 21718 0000, 0
3490, 21718, 0000, 0
3491, 21718, 0000, 0O

u]

o]

J7.56:45.91
J17.56:49.40 W MARKN
7564980
J17:56:50.39
J7:56:50.55
J7:56:51 56

. wWere any incidents, stalls etc. obzerved?

Q. wiere there changes in the westher during the run?

2. Did you observe any major gueus build up during the run? If 2o at what locations?

A Mves--hefore cavalcade"

3. Did you need to take any detours?

Ay other comments?
. Moconstruction at 1-454-610. construction at main in right lamne "

Figure A-20.

Example of CATS Raw Data File (Greatly Abbreviated)
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A CATS software module developed by James T. Cullison and Rokert J. Benz that
statistically analyzes and plats the travel time data collected by the Dl READ module
I 1 START-UP OPTIOHS
Available Analysis Options L_ocation of Project Directory Press the Button Below to Start the Program
[ Conuert From Feet to Miles
Update Executive Summary Selected Project Directony:
DATA 1t
[ archive Analyzed Data q:\benzmarch97
Flot Speed Frofil
] Flot Speed Frofiles RETURH TO
[ Print Driver Comments MAIH MEHU
Frint Statistical Report
PROCESSING STATUS

PERCEMT ANALY ZED 100.00% START TIME 16:12:13
TOTAL SIZE OF DIRECTORY 2 EMD TIME OF LAST FILE 16:15:11
MUMBER OF FILES ANALYZED 2 CURRENT PROCESSING RATE (min) 1.48

ELAPSED TIME (min) 3.0
Ready | Bum=0 I 1f | [MUIRAI] I .

Figure A-21. DMI_ANALYZE Screen
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EFMEYC1E.06L
FACILITY NAME E4ST FREEWAT
TRAVEL DIRECTION EA4ST BEOUND
TTR DATE 8T
WEATHFR OVERCAST
PAVEMENT LEY
LIGHT CONDITION ~ NORMAL DAYLIGHT
SCHEDULED TIME ~ 7:00
START TIME 06:55
INT CUMM| INT CUMM| STDEV AVG PER CENT TIME LEVEL
CHECKPOINT DIST DIST | TIME TIME | SPEED SPEED | UNDER BETWEEN BETWEEN OVER OF
{miles) (miles)| {min} C(min)} | {mph} (mph} | Smph  5-35 mph 35-50mph 50 mph |SERVICE
MCEINNEY 0000 0000 | 000 000 | e oo | e e e e | e
TEXAS 0250 0250 | 128 128 | 114% 1172 | 462% 535 0.0% 00% | e
COLLINSEROTHWELL | 0610 o860 | 195 323 | 1313 1875 | 200% 67,65 3 4% [T —
EASTEX 0950 1810 | 238 582 | 2245 2391 | 388% 31.7% 17.6% 141% |
WACO 1070 2880 | 108 870 | 193 5933 0.0% 0.0% 0.0% 100 0% 4
LOCEWOOD 0670 3550 | 068 737 | 047 5950 0.0% 0.0% 0.0% 100.0% 4
ERESS D480 4030 | 049 786 | 052 5926 0.0% 0.0% 0.0% 1000 4
LATHEOP 0320 4410 | 038 824 | 031 6016 0.0% 0.0% 0.0% 100.0% 4
VWA TSIDE 0620 5030 | 062 BEE | 081 6019 0.0% 0.0% 0.0% 1000 4
MCCARTY D460 5490 | 045 932 | 143 5983 0.0% 0.0% 0.0% 100.0% 4
EAST LOOE 1210 &700 | 121 1053 | 069 5931 0.0% 0.0% 0.0% 100 0% 4
MERCURY 1010 770 | 101 1154 | 160 6029 0.0% 0.0%, 0.0% 100.0% 4
HOLLAND 0280 2590 | 083 1237 | 145 6345 0.0% 0.0% 0.0% 100.0% 4
FEDERAL 1180 9770 | 118 1355 | 061 5959 0.0% 0.0%, 0.0% 100 0% 4
UVALDE 1670 11440 | 1s8 1523 | 030 59462 0.0% 0.0% 0.0% 100.0% 4
FEEEPCORT D480 11520 | 048 1571 | 089 6027 0.0% 0.0% 0.0% 1000 4
BELTWAY 8 1430 15400 | 144 1715 | 405 6147 0.0% 0.0% 0.0% 100.0% 4
SHELDOH 1500 15200 | 1335 1870 | 068 6973 0.0% 0.0% 0.0% 24 794 4
CEDAR LANE 1180 16390 | 102 1973 | 218 £9.12 0.0% 0.0% 0.0% 95 29 4
MAGHOLIA DRIVE 1090 17470 | 097 20070 | 352 6727 0.0% 0.0% 0.0% 81.5% 4
CROSEY LYNCHEERG | 2050 19520 | 202 2272 | 388 é0ss 0.0% 0.0% 0.0% 100.0% 4
RUN AVERAGES SLES 8.9% 12.2% 2.1% 75.4%

Figure A-22. Executive Summary
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EAST FREEWAY WEST BOUND 31171997 16:05:21

Distance (miles)

20

8

Dl Data
m  Marked Checkpoints

SR N [

D [ R

JERPE Y A

p EASTEX
WACO

n
LATHROP

.
MCCARTY

g EAST LOOP
p MERCURY
HOLLAND

p FEDERAL
.

FREEFPORT

p BELTWWAY

p SHELDON
.

p CEDAR LANE

p MAGNOLIA DRIMVE

CROSBY LYNCHBER

B0 f-------

(ydw) paadg

[am)

Figure A-23. Speed Profile
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