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INTRODUCTION

This manual is divided into two sections. The first is using the UTA-Profiler Program
with the portable profiler for generating surface profilers. The second is installing the
portable profiler module on a typical van or truck. The calibration and initialization files
used by the UTA-Profiler Program are compatible with the standard TxDOT files used
with VAMOS and WinTK. Information on, deriving these files are explained in the
TxDOT Profiler Operations Manual. The generated profile obtained when using the the
UTA-Profiler Program with the portable profiler is consistent with the TxDOT PF9
VNET data file specifications and as such the generated profile can be directly used with
current TXDOT and PROVAL application programs.

The second section, installing the portable profiler module on a typical van or truck,
provides a step by step process for mounting the portable profiler sensor module.

USING THE UTA-Portable Profiler Program

The UTA-Portable Profiler Program is written in C++ and designed to run in the
Windows console mode for use on multiple Windows platforms. Using the program
requires three files - UTA-Portable.exe, UTA-Profiler.ini, and Header.ini. Typical

TxDOT files for these two files are illustrated in Figures 1 and 2.



Record1,HEAD3;
District,17;
County,21;
HighwaySystem,SH;
HighwayNumber,47;
HighwayDirection,S;
ReferenceStart,0;
ReferenceSuffix,A;
ReferenceOffset,2.2;
LaneMark,K;
LancNum,6;

Record2, CMET3;

Header.ini File

Model,Portable Profiler;
Reservedl,;

Reserved?2,;

Rescrved3,;

Reserved4,;

CertCode, 1IFTSW21P76EB82581;
CertDate,09092006;
Manufacturcr,KPRFO1
ElevationUnits,mil;
Wheelpath,LR;
Commentl,Comment Card;
Comment2,Comment Card;

Figure 1 Typical TxDOT Profiler Header.ini File



UTA-Profiler.ini File

AccelleftAD1,-6117; LaserLeftChannel,2
AccelLeftAD2,6224; LaserLeftD1,0.00;
AccelLeftChannel,3; LaserLeftD2,-25.40;
AccelleftD1,0.00; LaserRightAD1,20166;
AccelLeftD2,19600.00; LascrRightAD2,23782;
AccelRightAD1,-6067; LascrRightChannel,4;
AccelRightAD2,6232; LaserRightD1,0.00;
AccelRightChannel,5; LaserRightD2,-25.40;
AccelRightD1,0.00; NumberOfBuffors, Auto;
AccclRightD2,19600.00; SamplingRate,4000.00;
FilterLength,60.96; SizeOfBuffors,Auto;
LaserLeftAD1,17668; SpeedCount,40876.00;

LaserLeftAD2,20829;

Figure 2 Typical UTA-Profiler.ini File

The following steps are used for running the UTA-Profiler Program:

1. Edit the Header.ini and UTA-Profiler.ini files (Figures 1 and 2) and change the wheel
path entry to LR, L, or R so that the output data file will provide the appropriate
wheel path. Use either UTA’s CalConsole or TXDOT Calibration program for
obtaining calibration values. The Portable Profiler Module is wired as follows:

a. Channel 0 - DMI sensor signal (See Figure 3-4)
b. Channel 1 - Infrared start sensor (See Figure 3-4)
c. Channel 2 and 4 — Selcom SLS 5000 Laser

d. Channel 3and 5 - Columbia Research £4 g accelerometer



Accelerometer Sensor

Laser Sensor
DMI Start Sensor

DMI sensor sign al

Screw Signal Screw  Signal
Terminal Terminal

20 USB +5 V Out 40 Ext Trigger

19 Ground 39 Ext Clock

18 Counter 0 In 38 Ground

17 Counter 0 Out 37 Digital Output 7

16 Counter 0 Gate 36 Digital Output 6

15 Ground 39 Digital Output 5

14 Reserved 34 Digital Output 4

13 Reserved 33 Digital Output 3

12 Reserved 32 Digital Output 2

" Reserved 31 Digital Output 1

10 2.5 V Reference 30 Digital Output 0

9 Ground 29 Ground

8 Reserved 28 Digital Input 7

7 Reserved 27 Digital Input &

6 Analog In 5 26 Digital Input 3

S Analog In 4 25 Digital Input 4

4 Analog In 3 24 Digital Input 3

3 Analog In 2 23 Digital Input 2

2 Analog In 1 22 Digital Input 1

1 Analog In 0 21 Digital Input 0

Figure 3 DT 9816-A Pin Assignments (See Data Translation http://www.datx.com/)




Figure 4 Connect Distance Input to Channel 0, Start Sensor to Channel 1

2. Start the UTA-Profiler by clicking on the UTAProfiler.exe icon.

3. Once the program starts, type “y” and press “ENTER” to accept the header.ini as the
default header file or type in the header file name that you will be using (Figure 5).
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v D:\Documents and Settin

Uersion 1.8 Jul 14, 2889 (Experimental version?
For TxDOT personnel use Only.

This software is Mot for distribution

Without the express written consent of

Dy». Roger §5. Walker

Transportation Instrumentation Lab (TIL>
University of Texas at Arlington <UTA>

UTHA assumes no responsibility for any errors
That occur while running the program

e
E 3
FE
e
e
E 3
FE
e
e
E 3
FE

LI I O O B

Header Information Filename
Filename: header.dini
Is this correct? {(y- nl:

Figure 5 Entering Header.ini File Name/Location

4. Type “y” and press “ENTER” to accept UTA-Profiler.ini as the default
configuration file or type in the configuration file name that you will be using
(Figure 6).

et D:\Documents and Settings\’

Uersion 1.8 Jul 14, 2889 (Experimental version>
For TxDOT personnel use Only.

This software is Mot for distribution

Without the express written consent of

Dr. Roger 5. UWalker

Transportation Instrumentation Lab (TIL>
University of Texas at Arlington <UTA>

UTA assumes no responsibility for any errors
That occur while vunning the program

EE R EEEEEE SN
IR R RS

Header Information Filename
Filename: header.ini
Is this correct? <y n>: y

Conf iguration Filename
Filename: UTA-Profiler.ini
Iz this correct? <ys/nlk:

Figure 6 Entering UTA-Profiler.ini File Name/Location
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5. Type “y” and press “ENTER” to accept Output.pro as the default output file or

type in the output file name that you want to have. (Figure 7)

D:\Documents and Settings\T

Ueprsion 1.8 Jul 14, 2082 (Experimental version?
For TxDOT personnel use Only.

This software iz Mot for distribution

Without the express written consent of

Dy». Roger 5. UWalker

Transportation Instrumentation Labh (TIL)>
University of Texas at Arlington C<UTAD>

UTA assumes no responsibility for any errors
That occur while running the program

E3
k.3
k.3
k.3
k.3
E3
k.3
k.3
k.3
k.3
E3

ROk OR R R R R k¥

Header Information Filename
Filename: header.ini
Is this correct? (ysnd: vy

Conf iguration Filename
Filename: UTA-Profiler.ini
Is this correct? (ys/nd: vy

Output Filename
Filename: Output.pro
Is this correct? C(ysn>:

Figure 7 Entering Profile Output File Name/Location
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6. Press any key to continue. The UTA-Profiler should display the current header

information specified in the header file. Verify that this information is correct.
(Figure 8)

D:\Documents and Setlings:\'[

Header Information Filename
Filename: header.ini
Is this correct? (ysnd: wy

onf iguration Filename
Filename: UTA-Profiler.indi
Iz this correct? (y/nk: y

Output Filename

Filename: Output.pro
Is this correct? (us/nd: vy
Opening "header.indi"
Opening "UTA-Profiler.ini"

urrent Header is:
iEHD3 871526807 .17.821 .SHO0475 . B060R +02 . 208, Kb

1FTSW21P76EBE2581 . 89092806
RPHFEl,mll LR, B.963159,.1

Figure 8 Verifying Initialization and Header File Information
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7. Press any key twice to continue after the header information is verified. The UTA-
Profiler should display the Data Translation board status. Press any key to continue after

you have verified this information (Figure 9).

(Mumber of Buffers:
ize of bhuffers is Automatic

ize of Buffers:24868
otal Buffer Memory:312808

A-D Calibration Status

Se * AD1 I D D2
Left Laser 17668 .88 28827 .08 A.88 —-25.48
Right Laser 28166 .88 23782 .88 a.88 —-25.48
Left Accel -6117.88 6224.88 B.88 196806.88
Right Accel -6867.6008 6232.88 a.88 196806.88

Ride Status

Filter Length:68.96 metres
peed Count: 48876 samples per kilometer

Press Any Key to Continue

Figure 9 Verifying Initialization and Header File Information and Prepare for Data

Collection

8. At the “Command Menu” (See Figure 10) select one of the following:

a. The “S” or Start key to immediately start profile data collection, writing the
profile file to the specified profile output file.

b. The “P” or Pre-section key to begin computing profile. The computed profile
is not stored but used to preload the digital filters and other initialization
parameters consistent with the section to be measured. The pre-section should
typically be should be at least 300 ft or about 100 feet further than the
specified filter length.

c. The “O” or Stop key to halt profile data collection

14



d. The “R” or Real section key to immediately start profile data collection,
writing the profile file to the specified profile output file. This is used to
distinguish between the pre-section and the section that profile is to be

measured and kept (Real).

e. The “A” or Arm key to tell the Profiler Program to automatically start the
‘Real’ data collection when a negative going pulse is sensed on the infrared
start channel (channel 1).

f.  The “Q” or Quit key to end data collection and close the specified profile
output file.

Sensor HDII

Left Laser 17668 .88 28829 .88 A.68 -25.48
Right Laser 28166 .08 23782 .08 A.68 -25.48
Left Accel -6117.88 6224 .88 @.88 19688.08
Right Accel -6867.86 6232 .88 a.8a 196868.88

Filter Length:68.96 metres
peed Count: 48876 samples per kilometer

Press Any Key to Continue
A-D Operation Started.
ommand Menu

(S)tart Manually
tart (Plresection
StCodp
(R>eal Section
(A>rm Sensor
(Qruit

Figure 10 Verifying Initialization and Header File Information and Prepare for

Data Collection

Figures 11 thru 15 depict the screens for each of the above options a. thru f.
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D:\Documents and Settings\Tuan\DesktopWUTA-Profiler - Bounce Test\UT

3 Right Laszer 20166 .88 23782.088 .88 —25.48
4 Left Accel -6117.88 6224.08 a.88 17680608
5 Right fAccel -6B67.88 6232.08 6.88 17680.08

Ride Status

Filter Length:68.%6 metres
Speed Count: 48876 zamplesz per kilometer

Press Any Key to Continue
A-D Operation Started.
Command Menu

{S)tart Manually
Start (Plresection
St<odp
{R)eal Section
CAdrm Sensor
(Qruit
Start Heal Section

(—26720,-26322> Speed: 19.78 mph Heal Section Trigger OFFf §3_8BB feet

Figure 11 Selecting the Start Manually option

AWINDOWS\system32\emd. exe

3 Right Laser 20166.08 23782.90 9.00  -25.40
4 Left fccel —-6117.98 6224.00 A.08 19600.00
5 Right Accel —-6@67.80 6232.80 9.08 19600.00

Ride Status

Filter Length:68.96 metres

Speed Count: 48876 samples per kilometer
Press Any Key to Continue

A-D Operation Started.

Command Menu

(8>tart Manually
Start (Plresection
St<odp
(R>eal Section
{A>rm Sensor
(Qruit
Start Pre—Section

(—14344,.-14318> Speed: 19.98 mph Presection Trigger Off 87.73 feet

Figure 12 Selecting the Start (P)resection option
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DAWINDOWS\system32'%cmd. exe

3 Right Laser 28166 .86 23782 .86 A.08 —25.408
4 Left ficcel -6117.88 6224 _0@ A.868 196060 .88
5 Right Accel -6B67.88 6232.08 8.88 1%688.0688

Ride Status

Filter Length:68.76 metres
Speed Count: 48876 samples per kilometer

Press Any HKey to Continue

/D Operation Started.
Command Menu

(S)tart Manually
Start (P)resection
Stdodp
(R>eal Section
C(A>rm Senszor
(Qruit
Arm Trigger

Speed: 19.78 mph No Section Trigger Armed B._HA feet

Figure 13 Selection the (A)rm sensor option

D:AWINDOWS\system 32\cmd.exe

Filter Length:68.96 metres
peed Count: 48876 samples per kilometer

Prezz Any Key to Continue

A-D Operation Started.

(8)tart Manually
tart (P)resection
St<o2p
(R)eal Section
(A>rm Sensor
(Qruit
Start Pre—Section

Arm Trigger

Manual Override 4 feet

(—18785,—18581> Speed: 21.87? mph Real Section Trigger OFF 87_73 feet

Figure 14 Selecting the (R)eal Section option
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 DAWINDOWS\system32\cmd. exe
Hide Status

Filter Length:68.76 metres
Speed Count: 48876 samples per kilometer

Press Any Key to Continue

A-D Operation Started.

ommand Menu

(8Jtart Manually
Start (P)resection
St<odp
(H»eal Section
CA>rm Sensor

£F 146 .24 feet
Trigger OFff 146.24 feet =

Figure 15 Selecting the St(o)p option
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Portable Profiler Installation Guide

The following illustrations depict the installation of the Portable Profiler Mounting and

Installation procedures.

Adjustable mounts

- Mounting frame 'E'

K UL —
3 mounting
bar pieces ;

‘F DMI assembly :

L

I
Lug extender

o oI

Start sensor |

i
Pt W

+

v - w - =, )

Figure 16 Installation Parts
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Mounting the Portable Profiler Module

Collar

-

Receiver hitch .

3 :.b

Place collar on mounting frame and slide adjustment mounts into the
frame sleeves. Then, insert mounting frame into vehicle receiver hitch.

Figure 17 Place Collar on Mounting Frame

20



Collar lip

When inserting frame into receiver hitch, make sure that collar lip is
away from vehicle bumper as shown in this photo.

Figure 18 Insert Frame into Receiver Hitch

o, R\
Secure the mounting frame into receiver hitch using the bolt
supplied with the mounting hardware.

\L-. ks

Figure 19 Secure Mounting Frame
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.

Tighten the collar around the receiver hitch. |

Figure 20 Adjust Mount

: Keep this bolt loose
| until after mounting

bars are placed.

Set adjustment bars to proper height for laser measurements and secure
adjustment mounts with bolts and nuts provided with the mounting
hardware. Laser height is typically 11 to 13 inches above the ground.

Figure 21 Adjust Height
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Attach middle mounting bar onto
the T-ends of the adjustment
mounts by aligning the four pins
on the bar with corresponding
holes at the T-ends (see insert).
Tap the bar onto the pin holes.

Mounting bar pin
o
d h
2

|' . -
Tena face |

' , (¥
" » Pin holes

R 7 SO~

B,
Attach the passenger side mounting bar onto the adjustment mount by
aligning the bar pins with the corresponding pin holes on the T-end.
Then, tap the bar in place. Do the same for the driver side mounting bar.

Figure 23 Attach Side Mount
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s
Secure the mounting bars onto the adjustment mounts using th
bolts provided with the mounting hardware.

After securing the mounting bars, tighten each adjustment mount
onto the mounting frame.

Figure 25 Tighten Mounting Bars
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Slide the start sensor assembly onto the T-slot of the mounting
bar. Position the start sensor along the bar according to the
intended placement of the start tape.

.

Figure 26 Mount Start Sensor

»

Slide the portable profiler module onto the mounting bar and position
the module to track the wheel path to be profiled.

Figure 27 Mount Profiler Module
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Once positioned on the mounting bar, secure the portable profiler
module by tightening the bolt on each side. The holes on each side of
the backing plate permit further adjustments of the laser height.

Figure 28 Position Profiler Module to Desired Location

Connect the USB, power, distance encoder and start sensor cables to the
portable profiler module. Each cable has a different connector to prevent
wrong connections.

Figure 29 Connect Cables
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Route the USB cable to the interior of the vehicle and connect the
other end of the cable to a USB port of the profiler’s notebook
computer.

'y

Route the power cable to the interior of the vehicle and plug the other |
end to a power port or a cigarette lighter.

Figure 31 Connect Power Cable
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Portable Profiler Module Installed at
Rear of Test Vehicle

/

Figure 32 Completing Profiler Module Installation
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Distance Encoder Installation

Install the two lug extenders 180 degrees apart on the wheel hub.

Figure 33 Mounting Lug Extenders
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Join the two pieces of the distance
encoder rod by screwing one piece
to the other.

Position the distance encoder mounting assembly on the lug
extenders. Use your fingers to position the slotted mount
approximately midway between the lug extenders. Position
the magnetic encoder rod holder on the vehicle and use it to
hold the rod in place while positioning the distance encoder
assembly on the wheel.

Figure 35 Position Encoder into Mounting Assembly
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Secure the distance encoder assembly to the lug extenders.

Figure 36 Secure Distance Encoder

L Y — —
\ \ " | Route the distance encoder cable to the

portable profiler module. Provide sufficient
slack to prevent cable from breaking
connection at the distance encoder due to
wheel movement during testing.

Figure 37 Complete Encoder Installation
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