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i | Pathway Services Inc.

AUTOMATED ROAD AND PAVEMENT CONDITION SURVEYS
Water Tray Calibration

CAUTION: ALWAYS WEAR PROPER EYE PROTECTION SAFETY GLASSES AND/OR GOGGLES
AND USE EXTREME CAUTION WHEN OPERATING THE LASERS ON THE PATHRUNNER.
SERIOUS INJURY OR LOSS OF EYE SIGHT CAN BE CAUSED WITHOUT PROPER EYE
PROTECTION.

The purpose of this document is to show how to perform a water tray calibration test. A
water tray calibration test should be performed only once a year unless otherwise
instructed by Pathway Services.

Warning: Put on laser safety glasses and make sure no one will be walking behind the

Pathrunner.



Updated 4/8/2014

Before proceeding with the rutting calibration, it is important to create a backup copy of the
C:\ drive for the 3D computer. Copy the “3D_Camera.cal”,
“3DHi3D_Mark_16_ROI_140_Exp_Enable0_900scans_NoTrigger.prm” and the
“3DCamera.exe” to a USB drive for safe keeping.

1. Position the Pathrunner on blocks to elevate the base of the vehicle wheels to the
same level as the water tray and position the lasers and camera on the center of the
water tray. Make sure the wheels are straight and completely centered on the
blocks:
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2. Set up the water tray, fill with water, lay velum paper on water and lightly coat the
paper with a flat gray spray paint to cover the paper entirely.
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3. Turn on the Profiler computer and the 3D computer.

4. Load the “SicklVP” software by double clicking on the “SICK IVP” icon on the
desktop.

@Back v x\_) l’ /‘j Search l‘tﬁ Fe

Address @ D:Y

A Mame

= CD Writing Tasks S Files Curre
Rangerw : C:\Program Files\SICKIYP|3D CamerasiStudio | 3D_Hi3D_|
, 3DCamerz

File and Folder Tasks
H

ADCamera &) Publish this folder to

the Web

k4 Share this folder

Ranger
StudioLog
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5. A window will open similar to the one shown below. Click “Connect” in the upper
left corner. The camera will connect to the software. This may take a few minutes.

B Ranger Sturdin
File Optighs Control HNg

Acquisition control Parameters

Start Stop |Configuration Get data format Load Save. Edit

Log

Mot connected Mark: NfA  {col, row) = (0, 0) value = 0.0
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6. Once the camera is connected, the “Start” icon will be active. Click the “Load” icon
on the upper right side.

Ranger Studio - Ranger E50 (192.168.0.138)

File Options Control Help

Camera control Acquisition control ’ Parameters \

Connect Disconnect Start Stop Measureme v Configuration[Get data formf [ Load.. ][ ) Save.. | Edt |

| Hi3D 1 -Intensity | Hi3D 1-Range |

Levels
(o |

=3

Log

08:05:13 <HighPerfDriverConnection> Message: EBus Device Index 1
08:05:13 <MyEthGrabber> Message: Connected: Queue size: 8 @ 512¢4616 bytes. Driver mode: Fast

Connected Mark: NjA Ranger ES0 5W version 4.3.0.88 Serial number: 11500012 (col, row) = (0, 0) value = 0.0

7. A window will appear to choose the *.PRM file. Select the new

“3DHi3D_Mark_16_ROI_140_Exp_Enable0_900scans_NoTrigger Rut_C.prm” and
click “Open”.

Choose a file name to load from ¢ @

Look in: [w Local Disk (C:) Ll & £ ER-
e [C3)ranger
Q‘ 2 C)uUse

My Recent | wINDOWS

Documents
G

J_Hi3D_Mark_16_ROI_140_Exp
anger E Hi3D.prm

Desktop

\$

=
=
o

ocul

E]

ents

pathway 3D

<

Q -
My Network  File name: 3D_Hi3D_Mark_16_R0I_140_Exp _Enable0 9 ¥ Open
Places I __I l_l

Files of type: I Parameter files [*.prm) L‘ Cancel 4|
/7
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8. Click on the drop down menu at the top of the screen and select “Image”.

File Options Control Help

Camera control Acquisition control Parameters

Connect Disconnect Start Stog Measureme v (Coguration(Get data format] [ Load.. |[ Save.. [ Edt |

Measurement

Hi3D 1 - Intensity | Hi3D 1-Range

Levels
|

Log

08:05:13 <HighPerfDriverConnection> Message: EBus Device Index 1

08:05:13 <MyEthGrabber> Message: Connected: Queue size: 8 @ 512x4616 bytes. Driver mode: Fast
08:06:11 <RulerCam-err_proto> Message: The Hi3D 1 component is in EXPLICIT RESET mode.
08:06:11 <RulerCam-err_proto> Message: Minimum cycle time is 429 micro

08:06:22 <HighPerfDriverConnection> Message: EBus Device Index 1

08:06:22 <MyEthGrabber> Message: Connected: (Queue size: 8 @ 512x4616 bytes. Driver mode: Fast

Connected Mark: NjA Ranger ES0 5w version 4.3.0.88 Serial number: 11500012 {col, row) = ( 0, -1) value = -888.88

9. Click the “Start” button on the upper left side of the window. A window will appear
similar to the one shown below. The image will appear all black if the laser lights are

not turned on.

File Options Control Help

Camera control Acquisition control Parameters

Connect Start St [Image  w[Configuation[Getdetafomat] [ Load. ][ Save. | Edt |
Image - Image
Levels
(i
=
Log
UB:UBITT <HulerCam-er_proto> Message: The Hi3D T component is in EXPLICTT HESET mode. ~

08:06:11 <RulerCam-err_proto> Message: Minimum cycle time is 429 micro

08:06:22 <HighPerfDriverConnection> Message: EBus Device Index 1

08:06:22 <MyEthGrabber> Message: Connected: Queue size: 8 @ 512x4616 bytes. Driver mode: Fast

08:06:53 <HighPerfDriverConnection> Message: EBus Device Index 1

08:06:53 <MyEthGrabber> Message: Connected: Queue size: 853 @ 124576 bytes. Driver mode: Fast

08:08:47 <HighPerfDriverConnection> Message: EBus Device Index 1

08:08:47 <MyEthGrabber> Message: Connected: Queue size: 853 @ 1424576 bytes. Driver mode: Fast v

Connected  Buf: 7151 Mark: NfA Ranger ES0 SW version 4.3.0.88 Serial number: 11500012 (col, row) = (1535, 0) value = 2,00
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10. Switch to the Profiler computer. Open the Pathrunner software and choose “Edit”
- “Turn ON Laser Lights”.

1 Path: C:\Testl File: chinaRuttinaTe set 117 Mode: M\D  DMICal:1.4870 Cam:NA  IDcoce:00:00:40:16  #hit0  Down: NA Road: 26.4ft

2 TEST: 36 mifhr Distance: 2795.7 ft  0.529 mi MP:0.529 LogMi:32.159 360:NA  Down#: 0 Road#: 0
3 Latitude: #36.07799600 Longituce: -95.82056596  Atitude: 730 ftDoP:1.5/2.6/3.( sta:  2.0mi GPS 169.254.225.100  Rut(in): 0.00 in 75

401 1 BMI:31.980 EMI:31.630 Fr: Garnett TO: 129th
5 PhotoCell: Disarmed LaserLights: OFF Motion: OFF SGyro: H: 360 P: -237. R:103.7

—ACCEL.—} LASERS:
LWP RWP WG LWP CEN RWP RWG 0.2Min Ago: CHECK PATHWAY 3D SYSTEM COMPUTER
00000 90000113150 8240 D80S0 610 11313 0.4Min Aqo: CHECK LEFT SHOULDER COMPUTER
0 0 0.5Min Ago: CHECK RIGHT SHOULDER COMPUTER

6 ACCHz 2000 (0)  DMiHz432 45122
7 ACCSK 0 DMI Sk
8 OV LPFS3Hz L7 DRE(LOD) (RO0)

|10 KEYPAD:

B PathRunnerXP. Road and Pavement Condition Data Collection System. Version 2.19 Road Sections E][E
File §Z:[8 GPS Calibrate Help
Nun  activate

[NIro oo m
%)

Eloco—

P Slabify Set Sta
A 200 116 00

A i 17 00
A
A

FSta 100  TSta 100 Len(f) Svylf) Dfi(fy LN
2699.2 8115 -1888

D LWy  RWfY)
1 N 24
2699.2 941.0  -1758 1 N 24 36
1 N
1 N

Find Road Section 55

117 00

0 0 0
55 0 0 0 2699.2  866.0 -1833
0 0 0

Copy Road Section
Paste Road Section
Cut Road Section

Unmark Fields
Edit Road Section

Options

Capture Intervals
Timecode
Recover Set

- = Enter Function Keys Names [X]
M PathRunnerXP. GPS Map

Y]
_ ACCELEROMETERS

w E 3

_PROFILE LWP

_PROFILE RWP

v

Lat=36.07799600 Lon=-95.82056596
<3 (|

Cross-Slope{Deg)

‘4 Start W PathRunnerxP. Road ... | MM PathRunnerXP, Data,.. | MM -—GPSRECVR-- . | EE PathRunnerP. GPS...

11. Enter the User’s name and click “OK”.

Enter Name

Cancel I
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12. Make sure it is safe to turn on the laser lights and click “Yes”

DANGER: Laser Lights ON

Are you sure ?

No | Cancel |

e

13. The Profiler software will show that the laser lights are on:

el LT 73

1 Path: C:\Test\

File: chinaRuttinaTe set 117 Mode: M\D  DMICal:1.4870 Cam:NA  1Dcode:00:00:40:16  #tft0  Down: NA Road: 26.4ft
2 TEST 36 mishr Distance:7440.3 ft 1.409 mi MP:1.409 LogMi:33.039 360:NA  Downt: 0 Road#: 0
3 Latitude: #36.07800682 Longitude: -95.82057561  Aliude: 729 ftDorP:1.5/4.0/4.1 st 2.0mi GPS 169.254.225.100  Rut(in): 0.00 in 75
40l N1 BMI:31.996"EMIE3TORQ Fr Garnett To: 129th
5 PhotoCell: Disarme( LaserLights: ON  Motion: OFF SGyro: H: 360 p: -237. R -5.69

—ACCEL —} LASERS

Paccai o O DM B G Bl [1s dbran Gavs0 boran [ 1AM Ao Shaok Veriom vt
8 OV:0 LPF53Hz DL7 DR (L0 0) (R0 0) o 0o 0 0 o0 0 0 1.1Min Ado: Check Vertical Gvro
9 0 0 1.6Min Ago: CHECK PATHWAY 3D SYSTEM COMPUTER

10 KEYPAD:

14. If a person or moving object is behind the Pathrunner, the Profiler might detect
movememt and turn the laser lights OFF. The Profiler will say “Motion Detected”.
(A piece of tape or towel might need to be installed to cover the black motion sensor
on the back of the Pathrunner during the calibration process. Remove this when the
calibration is finished. It is very important to make sure any person in the vicenity of
the laser lights is aware of the potential dangers and the safety procedures to follow
when near the Pathrunner.)
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15. If a person is detected or if the Profiler is not touched for 7 minutes, the Profiler will
turn the laser lights off. To turn the laser lights on again, choose “Edit” = “Turn OFF
Laser Lights” and then choose “Edit” = “Turn ON Laser Lights”

16. When the laser lights are turned on, switch to the 3D computer. The laser light
should appear in the image now and will look like this:

WRanger Studio - Ranger E50 (192.168.0.138)
File Options Control Help

Camera control Acquisition control Parameters

Connect Start Stop Image  v|Confiquiation|Get dataformat] [ Load. [ Save. | Edt |
Image - Image
Levels
2
|
Log

UB:UBTT <HulerCam-en_proto> Message: The Hi3D T component is in EXPLICTT HESE T mode.
08:06:11 <RulerCam-err_proto> Message: Minimum cycle time is 429 micro

08:06:22 <HighPerfDriverConnection> Message: EBus Device Index 1

08:06:22 <MyEthGrabber> Message: Connected: Queue size: 8 @ 512x4616 bytes. Driver mode: Fast
08:06:53 <HighPerfDriverConnection> Message: EBus Device Index 1

08:06:53 <MyEthGrabber> Message: Connected: Queue size: 853 @ 1424576 bytes. Driver mode: Fast
08:08:47 <HighPerfDriverConnection> Message: EBus Device Index 1

08:08:47 <MyEthGrabber> Message: Connected: Queue size: 853 @ 1524576 bytes. Driver mode: Fast v

Connected  Buf: 7151 Mark: NfA Ranger ESO SW version 4.3.0.88 Serial number: 11500012 (col, row) = (1535, 0) value = 2,00
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17. Once the lasers are calibrated by Pathway Services they should not move. If the laser
lights are not straight or do not meet in the middle contact Pathway Services
immediately. If the laser light line looks straight, click the “Stop” button.

WRanger Studio - Ranger E50 (192.168.0.138)

File Options Control Help
Camera control Acquisition contgff Parameters
Connect Start image  w|Configuration(Get data fomat] [ Load.. [ Save.. [ Edt |
Image - Image
Levels
v |
(-
Log
UB:UBTT <HulerCam-en_proto> Message: [he Hi3D T component is in EXPLICTT HESE T mode. s
08:06:11 <RulerCam-en_proto> Message: Minimum cycle time is 429 micro
08:06:22 <HighPerfDriverConnection> Message: EBus Device Index 1
08:06:22 <MyEthGrabber> Message: Connected: Queue size: 8 @ 512x4616 bytes. Driver mode: Fast
08:06:53 <HighPerfDriverConnection> Message: EBus Device Index 1
08:06:53 <MyEthGrabber> Message: Connected: Queue size: 853 @ 1424576 bytes. Driver mode: Fast
08:08:47 <HighPerfDriverConnection> Message: EBus Device Index 1
08:08:47 <MyEthGrabber> Message: Connected: Queue size: 853 @ 1524576 bytes. Driver mode: Fast v
Connected  Buf: 7151 Mark: NfA Ranger ES0 SW version 4,3.0.88 Serial number: 11500012 (col, row) = (1535, 0)value = 2.00

18. Close the “Ranger Studio” software by clicking the red “X” on the upper right corner
of the screen.
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19. Launch the Pathway 3D camera software. A series of windows will appear similar to
the ones shown below. If the laser lights are not turned on, the purple profiles will
not appear and the image windows will look black and gray.

RESET | CONNECTED TO PROFILER: ﬂ 4 Connecting to Linescan Computer: I 0 Ethemet Erros |0 Openlris | Close Iris u E
er Profile, Ver 3.0 = Pathway Service D

same=0 avg=0 avg_cap=0ms ol
Set=0 00:00:00:00 (0) Active=NO Lasers=ON Saved=0 Errs=0 Pffilm=900
CamlIP=192.168.0.138 CamPort=5002 GrabPort=1034 GrabbingStatus=1 StartCam=0
CamToLine=30.0in LasToLine=6.0in CamToFloor=82.0in LasToFloor=82.0in Floor=162.0in
‘W_IPP=0.105 H_IPP=0.016 BuffSize=32B |_Start=8 H_Start=1544 DataSize=4616
TimeBtwnBuff=454ms TimeToGrabData=31ms Last1000=110ms 0WaitsCheckingForBuffer=1
Images/Mile=0 Images{Sec=2.2 Saved{Sec=0 SameFrameNum=0

ZAvg=60Px In(88-92)Avg=90 In0=1% InMax=0% ExpTime=200 Cycle=500

CALIBRATING HEIGHT=NO LastCal=3/3{2014 13:53

CALIBRATING INTENSITY=NO LastCal=3/3/2014 13:55  rmsmmuiuusenssimus f—— | 1 '
SPACE AVAILABLE IN DISK ¢:=257.0GB  SAVING DATA=NO

athway Services Inc. 3D Profile Inten Graph Em
INTENSITY
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20. Switch to the Profiler computer to turn on the laser lights by choosing “Edit” =
“Turn On Laser Lights”. Switch back to the 3D computer. With the laser lights on, a

profile should appear on the “Intensity” and “3D Elevation Profile”.

RESET I CONNECTED TO PROFILER:

Connecting to Linescan Computer:

Bl Pathway Services Inc. 3D Camera Laser Profile, Yer 3.07

same=0 avg=0 avg_cap=0ms

Set=0 00:00:00:00 (0) Active=NO Lasers=ON

CamToLine=30.0in LasToLine=6.0in CamToFloor=82.0in LasToFloor=82

Images{Mile=0 Images/Sec=2.2 Saved/Sec=0 SameFrameNum=0

CALIBRATING HEIGHT=NO LastCal=3{3/2014 13:53

SPACE AVAILABLE IN DISK ¢:=257.0GB  SAVING DATA=NO
<\
I Pathway Services Inc. 3D Profile Intensity Graph
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GS

Saved=0 Errs=0 Pfflm=900
CamlP=192.168.0.138 CamPort=5002 GrabPort=1034 GrabbingStatus=
.0in Floor=162.0in
&'W_IPP=0.105 H_IPP=0.016 BuffSize=32B |_Start=8 H_Start=1544 DataSize=4616
TimeBtwnBuff=454ms TimeToGrabData=31ms Last1000=110ms 0WaitsCheckingForBuffer=1

ZAvg=60Px In[88-92)Avg=90 In0=1% InMax=0% ExpTime=200 Cycle=500

CALIBRATING INTENSITY=NO LastCal=3/3/2014 13:55  jmsmmsjesssussimu
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21. With the laser lights “ON” and the lasers in the middle of the water the rutting
calibration can be performed.

22. In the 3D software, choose “Calibrate” = “Calibrate Height with Flat Plane”

RESET | CONMNECTED TO PROFILER:

M Pathway Services Inc. 3D Camera Laser, Profile. Ve

Disk NeElEE8 LinesPerImage
Camera Location Distances
Calibrate Height with Flat Plane

Save Height Calibration Yalues to File

Remove Height Calibration Values or=82
Block Height Calibration-Verification tart=8
Save Block Calibration Yalues to File Last
Remove Block Calibration Yalues

Samu
Start Intensity Calibration with Flat Color Plane % Ex|
Save Intensity Calibration VYalues to File 3:53

CALIBRATING INTENSITY=NO LastCal=3{3{2014 13:!
SPACE AVAILABLE IN DISK c:=257.0GB  SAVING D4



Updated 4/8/2014

23. Make sure the laser lights are “ON” and the laser lights are on a flat plane on the
water tray. Click “Yes”

Make Sure a Flat Plane is Under Laser Lights. Continue ?

Yes Mo

.................................

24. The 3D Computer will begin the rutting calibration. A red warning will appear during
the rutting calibration process. When the process has reached 100%, it will turn
black. Make sure the laser lights remained active for the entire calibration process.

RESET | I CONNECTED TO PROFILER: I“':Vr‘ 25407 Connecting to Linescan Computer:

M Pathway Services Inc. 3D Camera Laser Profile, Ver 3.07

same=0 avg=0 avg_cap=0ms ~
Set=0 00:00:00:00 (0) Active=NO Lasers=OFF Saved=0 Errs=0 Pf{im=900 =
CamlP=192.168.0.138 CamPort=5002 GrabPort=1034 GrabbingStatus=1 StartCam=0
CamToLine=30.0in LasToLine=6.0in CamToFloor=82.0in LasToFloor=82.0in Floor=162.0in
W _IPP=0.105 H_IPP=0.016 BuffSize=32B |_Start=8 H_Start=1544 DataSize=4616
TimeBtwnBuff=454ms TimeToGrabData=0ms Last1000=190ms 0WaitsCheckingForBuffer=1
ImageslMlle 0 ImageslSec-Z 2 Saved{Sec=0 SameFrameNum=0

8126 InMax=0% ExpTime=200 Cycle=500

astCal=3{3/2014 13:55  jemsmmsjanmmsmmnimifmms | 1 b
:=257.0GB  SAVING DATA=NO

DO NOT MOVE THE PATHRUNNER UNTIL THE CALIBRATION IS COMPLETE!!

25. Once the calibration is complete and the “3D Elevation Profile” is flat and level, the
calibration is complete.

M Pathway Services Inc. 3D Profile Data Graph.
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26. Click “Calibrate” = “Save Height Calibration Values to File” in the 3D computer
software.

RESET CONNECTED TO PROFILER: Im .254.0.;

M Pathway Services Inc. 3D Camera Laser Profile. Ver 3.07

Disk NeESEES LinesPerImage

sam  Camera Location Distances
Set=| Calibrate Height with Flat Plane la

ey | Save Height Calibration Yalues to File =

Remove Height Calibration Yalues

Sav
34 Grabbing$

Cam] or=82.0in LasToFl¢

Block Height Calibration-Yerification tart=8 H_Start=15:
Time JSave Block Calibration Values to File L astl000=179ms (
| Remove Block Calibration Values
Imag | SameFrameNum=|
ZAvg  Start Intensity Calibration with Flat Color Plane % ExpTime=200 (
CALI Save Intensity Calibration Values to File -0

CALIBRATING INTENSITY=NO LastCal=3{3{2014 13:55  jmmsmmmuis
SPACE AVAILABLE IN DISK c:=257.0GB SAVING DATA=NO

27. After the “Flat Plane” calibration is complete, the intensity values will need to
calibrated as well. Before this can be done, the glass window for the 3D camera will
need to be removed to allow access to the auto-iris on the 3D camera.

28. Go to Calibrate menu in the Pathway 3D window. Click “Start intensity Calibration
with flat color plane.”

29. Carefully close the iris of the camera by turning the gear mounted to the 3D camera
lens.

30. Start calibration.

NOTE: Do not step over the water tray or move the vehicle or drastically change the lighting
while calibration is in process.

31. Click “Calibrate” = “Save Intensity Calibration Values to File” in the 3D computer
software.



