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Section A — Data Collection
SSI Inertial Profiling Systems

Safety

Turn on headlights when profiling to alert other drivers and co-workers of your presence.
Road profilers are precision instruments, handle with care. Improper maintenance and use will
reduce system life and collection accuracy.

Storage

Truck Mounted Inertial Profilers

When the inertial profiler is not in use remove the lasers and store them in a dry, shock protected
place. This will protect the glass sensor windows that are commonly damaged by rocks. Remove
the DMI (Distance Measurement Interface) when the IP will not be used for long periods of time
or during long distance traveling.

Lightweight Inertial Profilers

Place the lightweight profiler on stands with the wheels elevated off the ground. This will ensure
that the wheels remain true and round. Remove the lasers and protect them in a shock proof case
when not in use. When parking the lightweight in a trailer or truck bed, focus on the DMI and the
front of the cart so they are not damaged.

System Setup
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Run as Administrator (Windows 10)
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DMI Assembly

The installation of the DMI encoder assembly to the vehicle rim is the initial step of distance
calibrations. If the vehicle is a Polaris 570 the DMI may be embedded and does not require
assembly. Install the supplied collets onto the lug nuts of the vehicle. The collet assembly includes
the collet, the housing and a machined bolt with both male and female ends. Space the collets
depending on the number of lug nuts. For a six-lug wheel, use three collets in an approximately
equilateral triangle formation. For an eight-lug wheel, use a square collet formation. There are
machined numbers on the internal ring of the DMI disk to determine to correct placement and
number of collets. The design of the DMI forces the collets to center themselves if the collets are
in the correct position. If the DMI is installed off-center, the vertical movement of the position
pole will be large. The wire harness for the encoder can be tied to the vertical position pole to avoid
damage from tangling with the vehicle. Keep slack in the wire at the top of the pole using gear ties
or zip ties so there will be no tension on the wire. To install the position pole correctly, insert the
pole into the delrin guide attached to the vehicle body before attaching the DMI disk to the lug
extenders.
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i : The DMI pol i .
Figure 7 ¢ pole and receiver Figure 8: The DMI wheel attached to an 8-lug

vehicle with a 4-lug extender configuration.

Main Electronics Housing

CS9300 Bumper Mount

The main housing for the 9300 systems is mounted to the hitch receiver. The 9300 hitch receiver
is bolted to the back plate of the housing. The height of the profiling system can be adjusted through
the machined slots on the hitch receiver. The laser heights can be changed by adjusting the
dovetails mounted on the laser plates by loosening the 'z inch set screw with a V4 inch allen wrench.
The receiver hitch bolt is used to secure the system to the vehicle along with the supplied receiver
tube brackets. The thicker end of each bracket is bolted against the white receiver tube. Always
use both brackets and the receiver bolt to mount the profiling system. If the brackets are mounted
backwards, the face of the brackets will not be parallel to the walls of the vehicle’s hitch receiver.
Power to the main housing is supplied by the seven pin connection through the trailer wiring. To
determine if power is reaching the profiling system, check the LED at the top of the housing. The
LED will illuminate when power is being supplied.

CS9300 Hitch Receiver Mount
The hitch receiver tube is connected to the vehicle using the hardware supplied with the system.
There will be four 5/16”-24 bolts supplied with the system that mount the receiver tube to the
aluminum back plate. The supplied bolts and bracket for the hitch receiver are oriented so that the
thicker end of the brackets are in contact with the profiler’s male end of the receiver tube. This
assembly can be seen in Figure .

Front Mount Hardware

When the system is mounted to the front of the vehicle by the tow-hook mounting tubes, there are
six bolts supporting the system; four 5/16”-24 bolts (1/2” wrench) and 2 U-bolts at the ends (9/16”
wrench). The U-bolts are paired with the plastic sleeves. Make sure that the system is as level as
possible when attaching the U-bolt supports.




CS9100 Mid Mount

The main electronics housing is mounted under the back seat for the CS9100 mid-mount profiling
systems. The laser heights can be changed by adjusting the dovetails mounted on the laser plates
by loosening the Y4 inch set screw with a %4 inch allen wrench. Power to the housing is supplied by
a 12V DC cigarette lighter plug. When power is reaching the housing the blue LED will be
illuminated.

Note: Connect the Amphenol harnesses to the housing without torsion being applied to the wire.
Turning the entire harness instead of the threaded connector will break off the soldered wires
within the harness.

Figure 9: The hitch receiver mount with lock brackets.



Figure 10: The LED power indicator

Connecting Hardware

During assembly, connect the serial cable coming out if the pelican case or the white housing (6
pin amphenol) to the computer’s DB-9 serial port. Once the program is opened and Collect is
selected the software will search for hardware.

Disconnecting Hardware

If the hardware, lasers, GPS, and DMI do not need to be used while the system is connected
through the serial port then the operator may use the Hardware Disconnect button at the bottom
right of the collection screen. To reconnect the hardware again, select Collect and the software will
search for hardware.

GPS Setup

Models with high resolution GPS for survey and cross slope applications may have additional
steps to set up GPS. For all internal GPS receivers built into the SSI electronics the operator will
use the USB cable to send commands. Otherwise, the commands will be sent through a serial or
USB cable directly connected to the GPS receiver. If the receiver is powered on and connected
with no signal, the SSI Profiler program wil display “No GPS Signal.”

9350 Survey System

The survey consists of three key components: base station receiver with tripod, pole with receiver
and the rover or embedded GPS board. The base station is the main transmission point. It receives
static GPS points for corrected GPS. The position of the profiling system is referenced off of the
base station to determine the corrected GPS coordinates.

Note: The base station in not needed for profile smoothness data. It is used only to receive
corrected GPS for survey data.




The GPS pole is secured by threading the pole to the bracket mounted to the backside of the white
housing. The cable from the antenna receiver is connected to the rover or SSI electronics box. If
no GPS signal is found, make sure the baud rate for the GPS receiver is matching the SSI
electronics at a rate of 9600, 38400 or 115200. This can be changed in the GPS manufacturer
software. For more assistance contact SSI Support.

Novatel GPS Setup

The Novatel GPS receivers used on the CS7900 and most high and mid-resolution GPS options
have multiple platforms for programming. Contact SSI if you are unsure which system you have
and the electronic limitations. Novatel systems can be mounted as stand-alone receivers, embedded
inside the SSI electronics or mounted in a self-contained Pelican case as in the CS7900. If the
receiver is embedded within the SSI electronics housing do not attempt to open the electronics or
program the board. Contact SSI for a technician assist. All external receivers (Flex2, Flex6 and
Span-CPT) can be programmed through a USB or direct cable.

Inertial Systems With Novatel External GPS Receiver
These systems run at 10Hz with a GPGGA string through the serial port on the outside of the White
SSI housing. If needed to reprogram the receiver enter the following commands in Putty or Novatel
Connect. You should see an “OK” after each command is entered.

1) unlogall

2) comcoml 38400 n 8 1 n off on

3) log coml gpgga ontime 0.1

4) saveconfig

Note: Newer systems with the latest firmware have a baudrate of 9600. Note the baud rate in which
you connected to the receiver and use the same number.

CS9300 Bumper Mount GPS Setup

Measurements must be taken to set up the GPS in order to accurately pinpoint the defects detected
by the inertial system. For this process a tape measure is required. There is only a need to re-
measure when the system changes dimensions or changing the vehicle host. A new dimension is
mainly from a change in the length of the arms from disassembling the system for storage. The
measurements are from the left laser (track 1) to the center laser (track 3), from the track 1 laser to
the track 2 laser, and the elevation measurement. The elevation measurement is the distance from
the bottom of the center laser (track 3) to the top of the GPS pole. The top of the GPS pole does
not include the antenna and is only to the end of the cylindrical pole.

The “GPS Distance Forward” is the distance from the center laser to the GPS antenna going from
back to front of the vehicle for rear mounted systems (it is a positive value when the GPS antenna
is closer to the front of the vehicle than the laser). For front mounted systems, this measurement is
from front to back of the vehicle (it is a positive value when the GPS antenna is closer to the
vehicle’s body than the laser).

Trimble SkHz GPS
The Trimble GPS system is fully integrated to the profiler system. The coordinates will be found
when the collection program is initiated as long as the GPS antenna is not obstructed. The GPS




coordinates will be shown in the Main Collection Window beneath the status bar. Details about the
GPS system and the coordinates of the system can be viewed by selecting the GPS Details icon.
The electronics is searching for GPS signal when the GPS status bar displays, “No GPS Signal.”

Arm Adjustment and Laser Placement

The arms or dovetails of the profiling system can be used to move the lasers over the tracks that
need to be profiled. To adjust the arm length on the CS9300 and CS9350, all three brackets must
be loosened, a total of four bolts. If the profiling system has three lasers, the center laser is mounted
in front of the center 2 bolts. To adjust the arms, the center laser must be removed so that the two
bolts at the center of the system can be accessed. The laser heights (vertical distance to the ground)
can be adjusted through the receiver tube plate or the dovetails mounted to the laser plates. The
dovetails are secured by tightening the 1/2*set-screw which acts on nylon bushings to compress
the dovetail pair together.

High standoff spot lasers (Selcom SLS5000 325/400) have a recommended height of 15 inches
above the ground. The range is plus or minus four inches of the recommended height (+4 inches).

The Selcom RoLine 1145, LMI Gocator 2342, and the Selcom low standoff (Selcom SLS5000
200/300) lasers have a recommended height of 11 inches above the ground. This is the reason the
RoLine three laser systems use a low standoff spot laser in the center track (Track 3). The minimum
height above the ground is 200mm or 7.8 inches. The height range is between 7.8 and 15 inches.

Gocator 2375 high standoff infrared lasers should be mounted 26 to 78 inches above the ground.

Be aware of the minimum laser range when performing the height verification. Always place
the lasers at the correct height. Be aware of your systems laser type if you fail the height
verification. The operator can view the laser type when System Settings is selected.

Even if the laser configuration is set to auto detect, review the
laser type under system settings to confirm its accuracy. The
laser type can be reviewed under the Collect Window, after
selecting the System Settings icon.

To adjust the height of the lasers, loosen the set screw in the center
of the female dovetail with a %4 inch allen wrench. The set screw
does not need to be completely removed. When tightening the set
screw, do not over-tighten. The nylon bushing can be damaged
when excessive force is used. Tighten the set screw so that the
laser plate cannot slide vertically when pulled.

For the CS9100 Mid-mount systems the operator must slide the
horizontal dovetail outside the truck body to install the vertical
doveta@l and lase‘r plate assembly. The horizpntal and Verti_cal Figure 11: The vertical dovetail and laser
dovetails of the mid mount assembly can be adjusted by loosening  pjate assembly

the set screw with a 4 inch allen wrench. Set the laser height and

spacing with this method. Only tighten the set screw so that the

dovetails cannot move when firmly pushed.




Calibration

Distance Calibration

A precise distance calibration is crucial to collecting accurate
surface profiles. The distance calibration is traditionally performed
on a tenth of a mile track (528 feet or 160 meters). The key
component of the distance calibration is the DMI assembly and
encoder. Prior to calibrating, measure a tenth of a mile track over
an ideally straight, flat and clean area. Open the distance calibration
within Profiler V3 and line the lasers on the starting line of the
calibration track. Follow the calibration instructions to complete the
distance calibration.

It may be necessary to perform multiple distance calibrations within
a day of profiling. As temperature changes the air pressure within
the tire also changes, modifying the wheel circumference.
Whenever this happens, the collected data will become further and
further from the actual distance depending on the temperature
gradient and the distance traveled. If the distance seems to be
deviating from the actual stationing, take the time to recalibrate.
Always calibrate on a straight 0.1 mile section of pavement at the
speed you will be collecting.

Distance Calibration with the Electric Eye

If an encoder distance calibration is selected, a traditional
distance calibration, not an electric eye calibration, will be
performed.

Distance calibrations can be completed quickly and efficiently by
using the electric eye (EE) to mark the beginning and end of the
calibration length. This feature requires two points with DOT-C2
compatible reflective tape in range of the electric eye sensors.
These two points should be at least 528 feet apart, or another
distance given by the resident engineer. It is important that the two
reflective tape stations are at accurate positions for the calibration
track.

To begin the calibration, follow the message prompts in the
instruction window. Select “Next” and drive past the start position
electric eye to begin the calibration. After the EE begins the
calibration, an estimated distance will be shown (do not be alarmed
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Figure 12: The Calibration
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Figure 13: The options for the
distance calibration

if the distance is way off from the actual distance). Near the final reflective tape location, arm the
EE by selecting “Next” again. The calibration will finish when the EE is triggered. The user will

then be prompted to enter the actual distance traveled.

Averaging the counts with previous calibration is a way to reduce error. The average of two
correctly calibrated runs will be more accurate than a single calibration run. Even so, this feature
is not required since one accurate calibration will work for the distance calibration. When the
information is entered the distance calibration may be started. Select accept to end the distance

calibration.
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Figure 14: The first step towards a distance calibration
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Figure 15: To end the calibration, align the lasers (or other fixed point) on the end line

Accelerometer Calibration

The accelerometers are an important component of the inertial profiling system. They are used to
determine the vehicle chassis’ vertical motion. The vehicle’s vertical motion is then subtracted
from the laser readings to determine the profile of the surface (integrating this data with the
distance encoder readings). It is important that the accelerometers are calibrated properly and their
position on the profiler is constant and correct. The accelerometers should always be in the upright
position except during calibration (Accelerometer is upright when the arrow etched in the
accelerometer on the opposite side of the wire is point up). If the accelerometer is oriented in any
other way the data will be incorrect. Be aware of any vibration in the laser or accelerometer
hardware. Vibration will cause anomalies in the data.
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Note: Both accelerometers are calibrated at the same time. Make sure the vehicle is off (no
vibration) and on a level surface. To calibrate the accelerometers start with both in the upright
position (they should already be in this position). Follow the instructions on the computer screen
to complete the calibration. The accelerometers will be rotated from upright, to upside down, to
on their side and finally returning upright again to complete the calibration.

When placing the accelerometer on its side during calibration, the wire may face either up or
down.

Accelerometer Calibration E| |§|f'5__<|

Instructions Calibration Data
Flace the Accelerometer(s) upright i
and press Mext.

[ | — I E - LI

Figure 16: The first step of the accelerometer collection

Calibrate all of the accelerometers at the same time. The calibration is to begin with the
accelerometers in the upright position. This is the normal functioning position, the position the
accelerometers should be in during collections.



Figure 17: The upright accelerometer position

Figure 18: The accelerometer upside down
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Figure 19: The accelerometer on its side

Inclinometer Calibration (If Equipped)

The inclinometer is used to calculate the cross slope of the profiled surfaces. All of the survey
systems are equipped with some type of incline measurement device. The inclinometer is located
under the grey electronics box inside the white housing or is embedded within the electronics
housing. For_the_inclinometer _mounted under the white housing, the lead wire of the
inclinometer is always pointed in the direction of forward travel for the vehicle. The high side
of the angled block always faces the passenger side.

Dual Axis Inclinometer Calibration

The initial step is to level the white housing when it is mounted on the front or back of the truck
(or level the entire truck if the inclinometer is mounted to the truck body like on the mid-mount
system). For survey systems, set the straight-edge below each of the lasers and use the bolts to
level the bar. Set the inclinometer on the flat block while the entire system is level. When
prompted, enter the step block’s unique angle. Follow the on screen instructions and move the
inclinometer to the angled block (having the wire face the same direction of forward travel). Then
remove the inclinometer and replace on the flat plate when prompted. Never move the vehicle
while calibrating the inclinometer. Once the inclinometer is calibrated correctly, secure the
inclinometer to the flat plate with the thumb screws.

The entire system must be level during an inclinometer calibration. For bumper-mount systems
the white housing must be level. If the inclinometer is mounted to the truck chassis, the entire truck
must be level. For three laser systems the level straightedge is required. This level straight-edge
is used to notify the system what the lasers see as a level surface. This information can be used
with the inclinometer information to calculate the differences on slope for the profile data. The
level straightedge is not needed for the dual or single laser systems.



15

At all times the high side of the angled calibration plate faces the passenger side and the wire
of the inclinometer faces the direction of forward travel of the vehicle.

( e )
nclinometer Calibration Set-Up !EX
Calibration Block .00 o
[ Accept l [ Cancel l

= " T |

Figure 20: Window to Enter Inclinometer Angle

Inclinometer, Calibration

Instructions

Calibration Data

Level the Inclinometer, then press
next...

Figure 21: The inclinometer must be level before
starting the calibration

The housing and the surface the lasers act on must be level. Use the straight edge with the bubble
levels and bolts to level the surface the lasers act on.

\ v A
! —

Passenger Side ————————»

plate for a rear-mount. High side of angled plate faces towards passenger side for rear
bumper mount systems

Figure 22: The inclinometer on the flat
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Figure 24: A three laser system with a level straightedge for inclinometer

IMU Cross-Slope Calibration

The embedded IMU sensors are the high-resolution solution to measure cross-slope. All of the
IMU sensors are controlled by the SSI UDP collector; a variant of the SSI Profiler program.
When calibrating the IMU the first step is to align it with the satellites so the UDP collector
displays, “Solution Good” with a low standard deviation. Once aligned the IMU must be leveled.
This can be adjusted by getting close to zero on the UDP collector roll value and turning the tires
of the vehicle. Once the IMU’s roll value is rapidly changing between negative and positive,
place and level a bar under all lasers. This is the level reference for the system. At this point you
may run through the SSI calibration program under the calibration menu.
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Transverse Calibration

The transverse calibration sets the Gocator 2375 transverse lasers at the correct offsets to
measure a level line. This calibration is required only when the supporting hardware is
changed or adjusted. This calibration shall be completed on a flat, level floor or long, flat and
level straightedge. The laser beam can be found by using an infrared card indicator. Do not look
into the laser emitter at any time when the system is on. Level the truck and IMU (if
applicable). The calibration will first level all of the lasers through the calibration menu. Follow
the prompts on the screen and verify that the post-calibration graph is acceptable within
tolerance.

A secondary calibration within the Gocator browser window may need to be completed if the
lasers are moved or the frame and mounting position is adjusted laterally. The lateral calibration
starts at an arbitrary number like 7000 for the X-axis value of the Gocator measurement output.
From the browser window, the two adjacent lasers are turned on and an object is placed between
the laser within the overlapping beams. The laser reading are fixed for the left laser, but the right
value is adjusted until the objects coordinates match between the two lasers. Save all changes
within the browser window. The Gocator IP address will be specific to the laser position and will
be with your profiler documents.

Calibration Summary
The current calibrations for the inclinometer, accelerometers, and distance encoder can be viewed
be selecting the Calibration Summary icon under the Calibration Menu.

-
IC

F catibration Summa ry

- . : Bm Stal
Instructions Calibration Data —

ISummary on the right. Distance Calibration: S
Counts: 128000 —
i Length: 528 ft
Date: 1/1/0001 12:00:00 AM
# Accelerometer Calibration:
: Accelerometer 1: em St
Offset: 32768
Gain: 12000
DAC Offset: 32768
Accelerometer 2: v

Close
Track3

P T momomeer T |
Figure 25: The Calibration Summary
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System Settings

Laser Type

The laser type must be chosen within the System Settings. The choices are: Gocator/RoLine 1145,
High Standoff Sport Lasers (Selcom SLS5000 325/400) and Low Standoff Lasers (Selcom
SLS5000 200/300). If the system in your possession is a RoLine/Gocator three laser system, the
center laser is a Low Standoff Spot Laser. If the laser type is saved incorrectly, the laser height
verification will be inaccurate. If the laser height verification ever fails, review the laser type.
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Figure 26: The laser type window for a Survey 3-Laser system

It is very important that the laser type is correct. Incorrect laser settings will cause inaccurate
profiles and surveys. The inclinometer calibration will receive an error when the lasers are
incorrectly set. The error will state that the laser heights differ more than 1.5 inches. Completing
a height verification also determines the problem, which is resolved by changing the laser type to

match the actual lasers.

L

G SettingsForm

Laser Settings | Collection Settings | GPS Settings | Camera Settings

Laser 1 Type: High Stand off DOT (Typcial for HSP) |+

Laser 2 Type: High Stand off DOT (Typcial for HSP) |+

Laser 3 Type: High Stand off DOT (Typcial for HSP) |+

=

A DTS T T T

Figure 27: The HSP dot laser system laser options window

Collection Settings Tab

Simulated Travel is for troubleshooting and bounce tests. Simulated travel sends the system
through a simulated profile collection without moving. Laser data is still collected, but real
distance is not recorded. The sampling interval is the distance between measurements of the

simulated travel option.



GPS Settings
The distance adjustments to make

more accurate GPS data is found
under this tab. Measurements must
be taken to set up the GPS to
accurately pinpoint the defects that
the system detects. For this process
a tape measure is needed. There is
only a need to do this measurement
when the system  changes
dimensions. A new dimension is
mainly from a change in the length
of the arms from disassembling the
system for storage. The
measurements are from the left
laser (track 1) to the center laser,
from the center of the track 1 laser
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Figure 28: GPS Settings

o' SettingsForm E]@
Laser Settings | Collection Settings | GPS Settings | Camera Settings E
Minimum Distance Between GPS Samples 0.00 2 ft
GPS Readout Lattitude, Longitude v s
GPS Elevation Offset 0.00 % ft
GPS Distance Forward 50.00 3 ft
Laser Spacing: Left to Center 0002
Laser Spacing: Left to Right 0.00 % ft

to the center of the track 2 laser and the elevation measurement. The elevation measurement is the
distance from the bottom of the center laser (track 3) box to GPS antenna.

The “GPS Distance Forward” is the distance measurement from the middle laser to the GPS
antenna going from back to front of the vehicle for rear mounted systems (it is a positive value
when the GPS antenna is closer to the bumper of the vehicle than the laser). For front mounted
systems, this measurement is from front to back of the vehicle (it is a positive value when the GPS
antenna is closer to the vehicle’s body than the laser).

The distance between GPS sample should be left to the default value to collect the most accurate
data. The default value in Profiler V3 is zero feet or meters. The GPS readout changes the GPS
string in the collect window, not the GPS string within the reports.

Camera Settings

D TTEIN v wysuenie wnssnnygs

How__to__ Begin

USing the Camera Camera Information
Enable Camera:

InStaH . the Serial Number:

Flycap2V1€Wer Camera Interval

driver located on
the disk supplied
by SSI (or already |,

installed on the
computer). The |
correct driver

depends on if the
computer is 32 or
64 bit. To check

;VC(')IIVecti'on Seﬁingrs; GPS Seﬂingrsr‘ Camera Settings

Chameleon Camera

v Rotate Image By: 0

v

14176661 Image Quality

15.00= ft Low Medium © High Custom

i Capture on Note: [
Capture on Pause: [~

Done J[ Cancel H Apply ]

this, open the start
menu and right click

Figure 29: Camera Settings
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on My Computer (or My PC) and choose ‘Properties’. On this window find the System Type and
view if the system is 32 or 64 bit. If the computer is 32-bit, install the x86 flycap2viewer. If the
system is 64-bit, install the x64 flycap2viewer. Once the driver is installed, plug in the Chameleon
Camera to the computer’s USB port. The computer will sound two pings and install the driver
software for the camera. Once finished, a notification window will appear at the bottom right of
the screen saying the Chameleon camera is connected. Now the camera can be enabled in the
Profiler V3 program.

Enabling Camera Settings

Once the profiling system is connected and the Collect tab is open, the operator can enable the
camera. At this time make sure the flycap2viewer driver is installed and the camera is connected.
Open the collect window and once the hardware is found, select System Settings. Under the system
settings window, select the Camera Settings tab. To enable the camera feature select the check box
under the Camera Settings Tab. The camera interval is the distance traveled between each picture.
This can be set to any interval however, the more pictures taken results in more data saved to the
file and more time that post-processing will take. If the camera is not mounted upright, enter the
correct rotation angle in degrees, selecting one of the four options. The camera is focused on the
physical lens. Enter the serial number of the camera which is on the sticker on the back panel of
the camera. Once apply is selected the camera will be found in under one minute for the first use.
Once the settings are saved, the serial number will fade out, as seen below.

If the camera image preview iS NOt in COLOT: [ ¢ rycapuer2534 pont trey Resech rameon i ESE30EORSH * TN—_G oo |

Under Collect Window > System Settings > I -~ e o o o

Advanced Camera Settings > Standard Bighress (] om0 B

Video Mode, select the button for the = = EHx B B ®

resolution and pixel type to be Y8 and 1280 Hoe

x 960. The frame rate should be at 15 Hz. ——— g o T

This will make the camera take color | wswme — =

pictures (as seen in the preview window .% Sy

also). Also make sure that the pixel type is | swmwensn = " i — = £

Raw 8 and the mode is ‘0’ under the custom {| ™ wismer s O 1% B E ©

video modes tab. | il / e o
W.B.(Red)

The image preview should appear in the s

Collect window in color and at the correct L i e

orientation. If not, change the settings to the

appropriate  orientation or open the

Advanced Settings.
Figure 30: Advanced Settings for the Chameleon Camera

To reduce the size of the image, change the

resolution of the camera to 640x480. This will decrease the processing time and RSD file size.

Under Custom Video Modes the operator can adjust the resolution and see the estimate of the file

size.
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Start Station

0+00.00 *
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Pause

EE Pause Click image to save.
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Figure 31: Camera Preview window in Collect Screen

System Verification

The system verifications of the Profiler program are
the bounce test and the height verification. The
bounce test checks the validity of the accelerometer
calibration and the correct laser type. Depending on
the values of the static and dynamic bounce tests, the
health of the system can be determined. The height
verification is used to diagnose potential problems
with the lasers and the cables. The verification will
show if the lasers are connected incorrectly, or if the
heights the lasers are set to outside of the
recommended range. Another potential problem is
the settings have the wrong laser type saved for the
current system (e.g. Spot lasers saved instead of line
lasers on a line laser system). The line lasers (Selcom
1145, Gocator 2342) should be 12 inches above the
ground surface and their laser difference for the
height verification should be less than one
hundredths (0.01) of an inch. The dot lasers (Selcom

SLS5000 325/400) should be 15 inches above the
ground surface and have a measurement error of less

than one hundredths (0.01) of an inch.

System Status

E__2
Collecting

3504.80'N 106 23.71'W
Event at 49+16.1 ft

System Status: B

¥ eEnoauun |
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Stop

GPS Details

Calibration Menu

Bounce Test

Laser Height Test

Inclinometer
Verification

Done

tem S

Track

Figure 32: System Verification Menu

If the laser type is saved incorrectly, the laser height verification will be inaccurate. If the laser

height verification ever fails, review the laser type.

Note: These procedures are not calibrations, only verifications
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Laser Height Verification S
The height verification assures the | taser Height Test '
operator that all of the lasers are 4| |nstructions

working properly. The height
verification is deemed a success
when each individual laser
deviates less than a hundredth |
(0.01) of an inch. The height ] |
verification will also determine if
the laser types are correct. The
laser types can be viewed under
System Settings. 1 [ Cancel | Next
=

Calibration Data
Place Base Plate Under Laser.
Then Press Next Button

-

™ - T —

Figure 33: The initial step for a height verification is to place a base
plate under the laser being tested.

The first step of a height
verification is to choose the
location on the computer to save
the height verification text file. Once chosen the program will ask the operator to place the base
plate on the ground below the laser beam. Check that the base plate does not wobble and there is
not a glare on the measurement blocks. Once base plate is firmly on the ground, select next and
start placing blocks according to the verification procedure.

Once all of the blocks have been placed  taser Heignt Test

by following the procedure, select “No instiuctions
Done)” to set the saving preferences in | Readina

‘Ehe ne))(t window. By shi%'t?ng the bubble e B

to “No” or “Yes”, choose the laser Is there another BLOCK?

reading to save in the text file and if the

user would like to view the report | l

Calibration Data

. Yes ' { No (Done)
instantaneously.
Cancel C
Figure 34: To continue with the height verification, select that there are
more blocks by selecting “Yes”.
g [ ” B
1| Laser Height Test Set-Up A lil_lé

Do you want to save Laser 1 results? o Yes ' No
Do you want to save Laser 2 results? & Yes™ No

Would you like to view the results now? © Yes® No

Accept ’ ‘ Cancel

= =

Figure 35: Saving Preferences after a Height Verification
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After the laser verification the user will have the choice to save Laser 1, Laser 2, Laser 3 readings
and to view the results instantaneously. Only choose the laser the height verification was performed
under. If the results are viewed instantaneously a text file will appear showing all of the laser
readings. The calculated height of the blocks will be displayed at the far right of the text file. These
values must be within a hundredth on an inch (0.01”") according to AASHTO r57.

Bundling Multiple Height Verification Reports

If the operator is running two successive laser verifications they will have the option to add the
results of the last verification to the current verification report. In this way there will be two or
three verification results in the text file. If bundled reports are not desired then select ‘No’ on this
option. The Profiler V3 program will ask the operator to choose to bundle the height verification
at the beginning of the second verification procedure. Select "yes” to bundle the files and 'no” to
keep the next verification as an individual file. This option will appear after the

When performing the height verification make sure the receiving sensor has an unrestricted view
of the calibration block, as shown in the figure below. The high side of the calibration block should
be outside the body of the laser, not below the middle of the laser (see image below).

Correct Orientation®

Receiving

Emitter
Sensor

Figure 36: The Block Orientation for the Height Verification Test
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Bounce Test

The bounce test is a diagnostic procedure [Bounce test

used to determine if the SyStem,S Instructions Calibration Data
accelerometers and height sensors are t"g;ﬁr‘;fggjn“;:;‘*;;hffc pross

working in unison and calibrated correctly. 2

The bounce test is not a calibration procedure
and its results are not used to reset or adjust
the profiling system. After the bounce test
has finished, three data segments will be

saved within a data file; two static and one
dynamic bounce test. The results of the i Next

=

bounce test consist of an IRI value and ' '
detailed profile for each of the three tests. The Figure 37: The static test of the bounce test. Do not touch
IRI value is displayed at the end of the test, or move the vehicle during this portion of the test.

and the detailed trace can be viewed like any other data file in Profiler V3. A successful bounce
test results in a completely flat profile trace and low IRI values. Industry standards and
requirements vary as to whether a bounce test is required, and as to the results required from the
test. For SSI’s inertial profiling systems, static bounce test IRI values below 5 in/mi (78.9 mm/km)
and dynamic results below 15 in/mi (236.7 mm/km) are within manufacturer’s specifications for
a properly functioning systems. Some agencies follow AASHTO R057, which specifies a static
bounce test IRI under 3 in/mile (47.35 mm/km) and a dynamic bounce test IRI under 8 in/mile
(126.26 mm/km). The bounce test procedure is sensitive and must be properly performed for
successful results.

Procedure

Once a bounce test is initiated, the program will ask to name and save the file before the test begins.
The static, dynamic, and again static data will be included in this file as Run 1, Run 2, and Run 3
respectively.

Verify before starting test that:
1) Only perform bounce test on a level surface, after accelerometers have been calibrated.
2) Vehicle’s engine is off.
3) Front tires are straight and in-line; Parking brake is off; No wheel chocks or other braces
are to be used
4) A smooth, non-metallic surface is beneath the lasers (at the appropriate standoff)
5) The operator should introduce 1 inch (25.4 mm) of vertical travel at the laser modules

With the vehicle turned off, begin the static test. Do not touch the vehicle at this time. For the
dynamic test, introduce one inch of vertical travel into the vehicle’s suspension at a frequency
between 1.25 Hz (which is a bounce every 0.8 seconds) to 2.5 Hz (which is a bounce every 0.4
seconds). Do not dramatically impact, or shock, the vehicle suspension when jumping on the
profiling vehicle. Use only fluid movement. Only introduce vertical motion into the vehicle
suspension during the dynamic portion bounce test. No lateral or side-to-side vehicle motion
should be introduced. Make sure the wheels are in a straight line. Allow the vehicle to sit
motionless for the final static test.




Bounce Test

Instructions Calibration Data
i Static test underway, do not move the Completed: 64%
vahicle,
3
Iq

[
Cancel

Figure 38: The static test being performed

Bounce Test

Instructions

Cancel

Calibration Data
Dynamic test will begin in 6 secon

wWaiting

Figure 39: When the dynamic test countdown.
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Note: The dynamic test will begin 10 seconds from the time next is selected after the static test.

Instructions Calibration Data
Dynarnic test undenway, continue Completed: 64%
bouncing.

Cancel

Figure 40: The dynamic test is performed by bouncing the vehicle vertically, not horizontally
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Instructions

Calibration Data

righit.

[Dvnamic test complete, results on

Static IR
Track 1:

Dynamic [RI:

Track 1: 7.5 in/mi
Track 2: 7.2 in/mi
Track 3: 7.4 in/mi

0.2 in/mi
Track 2: 0.2 in/mi
Track 3: 0.2 in/mi

Close

Inclinometer Verification

Figure 41: The Dynamic Test Results

The inclinometer outputs can be verified by using the mounting block and a procedure similar to
the inclinometer calibration. Enter the block angle when prompted by the program. The block
angle is supplied with the system and can be found on the label attached to the grey box cover

within the white housing.

Collect

The optimal speed of
collection is 20+ miles per
hour. The accelerometers
are most accurate within
the range of 20 to 55 miles
per hour for high speed
profilers and trailers.
Height data cannot be
collected if the vehicle is
traveling slower than 5
miles per hour.

System Status
The systems status icon

(the colored box with a
number inside) is used as a
diagnostics tool for
Profiler V3 collection

755 S5 Profiler 3.1 =) 23—
File Edit View Mapping Help
View System Status
Roport
- M - — J Collect
= System Rea
- System Settings ys dy
s~ Trace
i GPS Details
Hepping System
2 Map Point Verification
> System Status: 4
(3 ’Google Maps Manage Event
Keys
Edit
'Qg -
i Edit Data
") _
4 Project Parameters
s . Data Plot
9. Settings &
= Track1 =—Track2 =— Track3
File
H Export
Help
© Avout =
g
2
25 50 75 100 125 150 175 200
Station (f)
New File Profiing System Hardware Cornected

systems. This window detects
connection problems with the
housing and electronics. SSI support staff may ask the diagnostic string (health string) while

troubleshooting. The type of lasers connected should be shown correct automatically based on
the type of system connected.

Figure 42: The main collection window.
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»
o System Status

Select the diagnostic information button at
the top right of the window to better
understand the purpose and meaning of the

Diagnostic String:  Q0GOr1r0X0X0X0 &
System Type:

SSI Profiler V2.2

health string Encoder: B/A Lines Healthy
EE Connected: No
Laser Port Type Connected
1 Gocator-Roline Yes
2 Gocator-Roline Yes

Figure 43: The System Diagnostics

Collection Information

The Collection Information window appears when the
collect icon is selected. The most important information in
this window is the start station, the direction, lane number
and the run up lengths. Stationing, direction and run up/out
lengths can be changed later through Edit Run. When
"Begin" is selected, collection will initiate. Be in position to
start collection when “Begin” is selected. The “Direction” is
the direction of travel of the profiler (up station or down
station). It is important that the direction is correct. The
stationing can be changed at a later date if the direction of
travel was incorrectly entered. To change the stationing or
direction open the Edit Run feature.

When this window is open, the profiling vehicle should be
at the location to start collecting. As soon as the operator
selects begin, the collection will be ready to start. If the
vehicle is not in position to profile, the self-start collection
feature will start the collection at the wrong point. If the

collection will be started by using Starting Forward or

through the electric eye, “Begin” can be selected a reasonable
distance before the actual start of the collection is to take
place.

Collecting Data

a2 Collection Information = [ El |
Date Paved: 12/ 9/2013 (Bl
Date Tested: 12/10/2013 @~
Stationing Direction: ’Up v]
Traffic Direction: [NB v]
Start Station: 5280.00/3] ft
Run-Up Length: 250.001 ft
Run-Out Length:- 25000 % ft
Lane Number: 1

Section Notes:

Weather Conditions:

Cancel H Begin

Figure 44: The Collection
Information window

The optimal speed of collection is 20+ miles per hour. The accelerometers are most accurate
within the range of 20 to 55 miles per hour for the high speed profilers and trailers. Height data is
not collected if the vehicle is traveling slower than 5 miles per hour.
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Figure 45: The collection screen after “Begin” was selected

The Three Ways to Start a Collection

The operator can travel forward or backward once a collection is started. If the operator accelerates
forward the Run-up procedure will be used with or without an electric eye. If the operator moves
in reverse, the back-up collection procedure will be used. Both of these procedures can use the
electric eye to end the collection. The benefit of using Run-up is that traffic will not be stalled
while the operator begins a collection. The forward motion Run-up option can be started on a
shoulder or at a large distance from start point (a large run up distance).

If the operator uses the back-up option, the vehicle must begin over the starting point and then
move in reverse. Back up until the program instructs the operator to accelerate. The collection will
begin when the initial point is crossed.

Starting a Collection: Run Up

After “Begin” is selected from the collection information window the vehicle may move forward.
Once the vehicle is moving forward over 5 miles per hour and the run up distance is completed,
the collection can be started through an electric eye, selecting the start icon, or selecting a
programmed hot key. The collection can be ended by selecting the stop icon or using the electric
eye. The stop icon will replace the start icon once the collection has been initiated.

The electric eye is used by arming the eye after “Begin” is selected. Once the electric eye triggers
the start of the collection, a new icon appears giving the operator the option to end the collection
by using the electric eye. These buttons are labeled “Start EE” and “Stop EE”.

Starting a Collection: Back up

After selecting “Begin” from the collection information window and the operator has the beams
of the lasers over the starting point, the vehicle can be moved in reverse. The status bar will display
“Back up or start forward” in a red fill, then “Backing up” as soon as the vehicle starts backward
motion. The reverse distance will be measured by the profiling system. After 25 feet, the status bar
will display “Accelerate”. The operator should accelerate forward along the same path to reach a
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speed over 5 miles per hour. When the minimum speed and the run up length has been achieved,
the status bar will display “Self Start” and the collection will begin when the odometer reaches
ZEero.

Note: The path traveled in reverse should be the same path the vehicle makes when moving
forward. If the paths are different, the collection’s starting point will differ from the initial point
the lasers were aligned to.

The collection can be ended by selecting the stop icon within the main window as the vehicle is
moving. The collection can also be stopped by using an electric eye. To use the electric eye, select
“Arm EE Stop” and the Profiler program will wait for the EE to be triggered before ending the
collection. To trigger the EE properly and consistently, use the recommended DOT-C2 reflective
tape and mount it near the path of the vehicle in clear view of the EE sensor. It is recommended to
place the reflective tape within 10 feet of the electric eye and at the correct elevation of the sensor’s
beam.

Starting a Collection Using the Electric Eve

The electric eye can be used to start s i
and/or end a collection or end the f'° it view Mapping Help A

Run-up and Bach-up collections. G555+ || ———
The recommended reflective tape to End Sttion

use with the EE supplied by S.S.1. is ! GPS Detaits
the DOT-C2 grade tape. Contact SSI . Systom Status: | odometer |
for supply information. The electric cpesa /

eye tape can be mounted on a cone or I B

a stationing marker, as long as itisin , P==P

reach of the EE sensor which has an
optimal range of six feet. Sick EE’s
can sense the reflective tape 18 feet
away. The closer the reflective tape
i1s to the EE sensor, the more

consistent the starting and ending of ‘ » ® " o ® B " @
collections will be. If the reflective Heigntn Swmion [t
tape is too far from the EE, the ™™ e st
sensor may not activate.

Height (in]

Figure 46: The Electric Eye (EE) is armed to start the collection

Most profiling systems have each side equipped with an electric eye. On the white housing there
is a two-way switch with a label of left and right. The left side is the driver’s side electric eye. To
determine if an electric eye is on, look for the amber light on the top side of the electric eye near
the outgoing cable. The diagnostic will also inform the user that the electric eye is attached. The
diagnostic will not inform the user which side the vehicle the electric eye is powered on.

Use DOT-C2 grade reflective tape for the electric eye collections. The reflective tape can be
mounted on a stationing marker or on a cone for repetitive use. Sick EE’s can sense the tape 18
feet away. Other brand EE’s should be placed 6 feet away to function.
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Ending Collections
By Electric Eye
To end a collection using the electric eye, arm the electric eye after the collection has been
started by selecting the Arm EE Stop icon on the screen or through a hot key. When the
electric eye sensor detects a reflective surface, the collection will be ended and run out will
be collected

Through the Stop Icon

The collection can be ended by the operator selecting the Stop and Save icon with a left
click of the mouse. This option is not as precise as using an electric eye or backing up to
end the collection, but it is more efficient when collection multiple runs of data with a loose
tolerance and is sometimes necessary when collecting without traffic control.

Speed Drop Out and Backing Up — “Save”

When a speed drop out occurs (when the vehicle is moving less than 5 miles per hour) the
operator has the option to back up and save the data. This option of ending a collection is
an accurate alternative of completing a collection. The operator can just back up to the
desired ending location. All of the surface data that was collected when moving forward is
omitted while moving backward over the same surface. This creates profiles of the same
length which are convenient when comparing the profiles to a reference file.

Aborting Collection

The collection can be aborted at any time before the file is saved. The abort icon is displayed at
the bottom right of the Collect window. When a collection is not in progress the abort collection
icon is the disconnect hardware icon.

Stopping a Collection

A collection can be ended using the electric_eve, selecting Stop Collection, or stopping the
vehicle and backing up to the end point, then hitting Save. If accurate end points are needed in
a lane closure, it is recommended to use the electric eye or stop and back up option. If operating
in traffic at highway speeds where stopping is not an option, use the electric eye end collection,
select the stop collection icon on the screen, or select a user programmed hot key. When using the
stop collection icon the distance collected may be off of your desired stop station. Post analysis
can fix this through the Edit Data feature and crop data tool or the GPS tagging tool located in the
Trace window.

Saving the Collection

When a run is finished Profiler V3 will open a window automatically asking the operator to save
the file. The three options are to Save as New File, Save File, and Do Not Save File. If the file
will be saved, windows explorer will open and the operator will be allowed to save the file to any
folder location on the computer or external device. If the operator selects do not save, the collected
data is still in the program until a new file is opened or the program is closed. If there is any
unsaved data when the program is closed, Profiler V3 will ask the operator to save their changes.
It is always possible to save the data by selecting File>Save or selecting Ctrl+S on the keyboard.
To always save a run in a separate file choose Save as New. This is recommended for multiple
runs and simple post-processing.
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1.0- File Tab
1.1. - New

Selecting New creates a new project file to be saved on the operator’s computer or external device.
The file will open automatically and the bottom left corner of the program will display “New File.”
If data has been collected with this file, the name will be displayed with as asterisk as “New File*.”

1.2. — Open

Opens a project file previously saved on the operating computer or connected external device.
Profiler V3 creates RSD type files. The RHD file type from the previous version of Profiler can
also be opened Profiler V3. If your file is in another format, use the appropriate translators found

on the support website (http://www.smoothroad.com/support/download.asp) or contact S.S.I.
Customer Support. The only two file formats used in the Profiler V3 program are RHD and RSD.
Profiler V3 only collects data in the RSD format.

[55 SSI Profiler 2.0
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Figure 48: Opening a s
data file in the Profiler =

V3 program.
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1.3. - Open Recent

Opens recently viewed or created project files. Files will only be available if they are saved on the
operating computer or connected external device. The Open Recent feature is a shortcut to find
current profiling data. It is also possible to use the File>Open tool to open saved data. The only
two file formats used in the Profiler V3 program are RHD and RSD. Files can only be saved in
RSD.

The default file to be searched for in Window’s Explorer can be changed under General Settings
and the “Default File Type.”

8 531 Profiler 3.1 E=STof >
File | Edit View Mapping Help

hew N T [Summary Repor [ ] zoom: 100% -
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&3 Proiect Paramete[s Run 1 - No Modifications Found

bee pn:jee_:t Pa:amebers

Figure 49: The Open Recent feature

Clear Recent
Clear Recent deletes the history of previously viewed RHD and RSD files. Once the history is
cleared it cannot be reversed. The operator must navigate to File>Open to view saved files.

e s

FHE‘Edit View Mapping Help

New Ctrl+N o
I e s [ 1[I [summanyfopon J[e] zeome 100% -
Open Recent 4 C\Users\Ownenr\Desktop\SSI\Data Files\Profilograph Data\Badlands Loop Road_WB_RL_100623_01.rsd
Save Ctrl+S C\Users\Ownenr\Desktop\SSI\Data Files\Sidewalk Data\sidewalk11-5-2012\19.rsd
Save As  Ctrl+Shift+S C:\Users\Owner\Desktop\SSI\Data Files\Sidewalk Data\sidewalk11-5-2012\87.rsd
Export C\Users\Owner\Desktop\SSI\Data Files\Sidewalk Data\sidewalk 10292012\v3_ply _10312012_01.rsd
Exit C\Users\Owner\Desktop\SSI\Data Files\Plymate_V2_03.rsd
- Da
it atd  Clear Recent
‘34@ Edit Data File Modifications
fProiect Parameters Run 1 - No Modifications Found
L Project Parameters
I Setlings :Eﬂiect No:
File Gouney:
] Export T
HE\p Number of Lanes: a
B Dirsction of Daving:
1@ About Tested by:
Paving Action:

Special Provisions:
Repert Memo:
Calibration Settings
Height: 229 in 2 in
Distance: §7112 in 541.5 It
Znalysis Type: PRI
Filter Settings
Filter Type: Moving Average Filter
Filter Widsh: 1.300 ft

Filter Gain: 1.00
— €ra1lrm Davamabars

Figure 50: The clear recent feature
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Save allows the operator to save the current file in RSD format on the operating computer or
connected external device. If ‘Save’ is selected while an unsaved file is open, the operator
will be prompted to choose a file name and folder destination to save the current file. The
file will be saved in SSI's patented RSD format. If another format is required, visit the SSI
support website (http://www.smoothroad.com/support/download.asp) to download the latest

translators or contact SSI Customer Support.

1.5. - Save As

When Save As is selected, the operator will be
prompted to choose a file name and folder destination.
The file will be saved in SSI's patented RSD format.
If another format is required, visit the SSI support
website
(http://www.smoothroad.com/support/download.asp)
to download the latest translators or contact SSI
Customer Support.

Note: Save and Save As are only available after data
has been collected or if changes are made to
preexisting file.

1.6. - Export

&5 SSI Profiler 3.0

75 Save As

==

=
U@" _ b SSI b DataFiles »

~ [ 49 ||| search Data Fites

.

Organize »  New folder

i Libraries * Name
& Homegroup

2 Nick Schaefer
1%/ Computer

&, TH00343VOF (C

Profilograph Data

&3 DVD RW Drive |
€ Network
[5 Contrel Panel
5 Recycle Bin 3
ss1

File name:

§= -

Date modified Type

5/8/201212:30 PM File folder

@

Save as type: | RSD Files (*.rsd)

* Hide Folders

Figure 51: Saving a file through Save As in RSD

format.

Exporting allows the operator to create files in ERD, PPF, PRO, Survey, GPS Matching, GIS,
Localized Roughness, RMS, GPX, ProFAA, and Excel formats. The settings for each export
feature are described below. For each of the exporting formats, a folder destination is required.
The Export feature can be found in the shortcut bar on the left hand side of the Profiler V3 window

and in File>Export.

%l SSIProfiler 32

File Edit View Mapping Help

Export Type

Measure
. - Export P
b’ Collect [Excs\ -I xport Program
Wiew Export Filename

£ Use: | Microsoft Excel -
@Repon New File

2% Trace Export Location

- Spreadsheet Settings

‘H. Advanced Tools

Edit @ Export to Comma Delimited File (*.csv)

(@ Export Rutting Data (*.csv)

i .
L) Settings
p (© Export to Template

&Edit Data R

Template: | SS| Defects Template
é,Project Parameters

Mappi
0. ] e - Additional Options
Ea Google Maps
9 Run Path Match Tracks

Include GPS
File

BEE <4
Info
e About

New File

Figure 52: The export window for exporting the data

into Excel format.

(i T ]
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1.6.1. Export Location Export Type
To choose the folder destination, select ‘Browse’ and

> ERD -
navigate through Windows Explorer to the desired ]
folder. Once the? folder destination is reached and Export Filename
selected, left click on ‘OK’ at the bottom of the
window to save the folder location.

Mew File

Export Location

J Filter Settings
rBrowse For Folder u

M
J

xport | 0%
nor

Figure 53: Selecting a location to save the exported file.

5] Recycle Bin =
4 | 58]
4 | [Data Files
. Profilograph Data
., OLD 551
» . Run Certification

> | ssl Profiler Export Type

# ) V3 Screenshots o ~ERD v’

Make Mew Folder ] [ Ok ] [ Cancel PPF |.
PRO

Survey

Excel

Google Earth

GPX

GPS Matching V3
Sidewalk

Haw Sidewalk
Localized Roughness
Transverse Profile
ProFAA

RMS

GIS

Raw Data

m

1

Figure 54: The export format and folder location selection

Figure 55: The export type drop down menu
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1.6.2. — Exporting to ERD Format

Export Type -

|ERD v| }4 — Station Extraction == Track Selection — Export Options
- | Match Tracks Export Raw Data
S A s Specify Station Numbers >
New File S Include Runup/Runout
Start 0.00( ft Export for PraVal
Export Location End 0.00 ft V| Include Track 3
(]
— Filters
Filter Settings
0% Filter Type: Moving Average Band Pas ~

High Pass Length: 000K ft

Low Pass Length: 000K ft

— Handle Pauses By:

Creating a file for every segment and pause
@ Creating a file for every segment

Creating one file (ignores pauses)

Figure 56: The ERD format export window with ‘Match Tracks’ and ‘Include Laser 3’ selected.

Station Extraction

The operator has the option to export only certain sections of the profile data, based on the
stationing set within the Profiler V3 software. To use this feature, select the check box near
“Specify Station Numbers.” When the box is selected, the operator will be able to adjust the
stationing numbers. The ‘Start’ stationing is the initial stationing where the exported file will begin,
while the ‘End’ stationing is the point where the exported file will finish. These values can be
adjusted by typing values into the box or by using the arrow keys to the right of the box.

Filter Settings—High & low pass length
The exported data file can have additional filters applied while being processed into the chosen
format. To not filter the data, leave the filter lengths at the default value of 0.00 feet.

Available Filters:

Moving Average High Pass Filter
Moving Average Band Pass Filter
Butterworth High Pass Filter
Butterworth Band Pass Filter

Include Run Up — Run Up Data

Some High-Speed Profiling data files have Run Up and/or Run out data associated with them,
depending on the practice used to collect the data. If this data exists, it will be included in the
exported file if this box is selected. Run Up and Run out is used to allow the electronics to settle
on the accurate profile.
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Run Up data exists in HSP data files if the operator selected a Run Up and/or Run out distance in
the initial stages of setting up a collection. In the HSP collection software, the Run Up and Run
out settings are found on the last window before performing a collection.

Export Raw Data
Selecting the Export Raw Data check box assures the operator that only unfiltered data collected
from the profile will be exported into the chosen file.

Match Tracks and Choosing Tracks

Match Tracks

Selecting ‘Match Tracks’ exports all of the tracks associated with the lane file. For the three laser
systems, this includes Track 1, 2 and the center trace (Track 3). For Profilograph files, the tracks
are matched based on the settings entered prior to profiling. The label of the track number and
stationing cannot be changed after collection.

Choosing Tracks
The exported tracks are checked under “Track Selection.” If Match Tracks is selected the user
cannot deselect track 1 or 2.

Creating One File (Ignore Pauses)

Pauses are useful when an obstruction comes into the
profiling path or when a section of pavement is not to be Specify Station Numbers
profiled. When Pause is activated, the stationing remains Start 0.005] ft
constant and under the same file. Pauses can either be End 0.0
omitted or included in reports and exported files of the
Profiler V3 software. To omit pauses from the exported file, |= Filters
select the check box, “Ignore Pauses.”

— Station Extraction

Filter Settings
Filter Type: Moving Average Band Pas -

Include Run UD/ Run out High Pass Length: 0.00k
When this option is selected, the Run Up and Run out data
collected during the collection will be included in the export
data.

Low Pass Length: 000k ft

Export for ProVal — Handle Pauses By:
When the user exports an ERD file for use in ProVal, it adds
a negative sign in front of all stationing. This is done because Creating afile for every segment and pause
ProVal does not use stationing, it only uses forward distance. ® Creating a fle for every segment

If you collect data down station, you must check the Export
for ProVal box to keep accurate stationing through the
collection. Always choose “Export for ProVal” when |= Track selection = Export Options
creating files to import into ProVal. 71 Match Tracks Export Raw Data

Include Runup/Runout
Export for ProVal

Creating one file (ignores pauses)

J| Include Track 3

Figure 57: The ERD export window settings
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1.6.3. — Exporting to PPF Format
Station Extraction

The operator has the option to ~ peerte= : : : ;
. . PPF = \ﬁ _— Station Extraction == Track Selection == Export Options
eXpOI't Only certain sections Of ) Match Tracks ) Export Raw Data
. Specify Station Numbers  Include Runug/Runout
the data, based on the s 0w 9 Expon o rovas
. . . Export Location End 0.0012] # 9] Include Track 3 Reverse Down Dir. Data
stationing set within the
profiling data. To use this - Fiters
feature, select the check box n e
near “SpeCIfy Statlon High Pass Length- 000
Numbers.” When the box is o Pass ongth LB
selected, the operator will be
able to adjust the stationing - Handls Pauses By
numbers. The ‘Start’ stationing Crastng s forsvery ssgmentand pass
is the initial stationing where et ey e
the exported file will begin,
while the ‘End’ stationing is
the point where the exported

Export Filename

W)

Creating one file (ignores pauses)

file will finish. The start and
end stationing can be Figure 58: The PPF export window

adjusted by typing values into the box or by using the arrow keys to the right of the box.

Filter Settings—High & L.ow Pass L.ength
The exported data file can have an additional filter applied while being processed into the chosen
format. To not filter the data, leave the filter lengths at the default value of 0.00 feet.

Available Filters:

Moving Average High Pass Filter
Moving Average Band Pass Filter
Butterworth High Pass Filter
Butterworth Band Pass Filter

Include Run Up and/or Run out Data

Some High-Speed Profiling data files have Run Up and/or Run out data associated with them,
depending on the practice used to collect the data. If this data exists in the data file, it will be
included in the exported file if this box is selected.

Run Up data only exists in HSP (High Speed Profiler) data files if the operator selected a Run
Up and/or Run out distance in the initial stages of setting up a collection. In the HSP collection
software, the Run Up and Run out settings are found on the last window before performing a
collection.




Match Tracks

Selecting ‘Match Tracks’ exports all of the tracks associated with
the lane file. For the three laser systems, this includes Track 1, 2
and the center trace (track 3). For the Profilograph files, the tracks
are matched based on settings entered prior to profiling. The
stationing and number label assigned to the track are settings that
cannot be changed after collection.

Ignore Pauses
Pauses are used when an obstruction comes into the profiling

path or when a section of pavement is not to be included in the
calculation of ride values and localized roughness. While Pause
is activated, the program will continue to collect stationing data,
but will not collect height data. Pauses can either be omitted or
included in reports and exported files. To omit pauses from the
exported file, select the check box, “Ignore Pauses.”

For importing into ProVal, the best method is to include pauses.
The pauses of the rsd file will turn into a leave-out section within
ProVal. If pauses are not included during export, it will result in
two PPF files for the same track. There will be one more PPF file
than the number of pauses.

Figure 59: The optional settings when exporting in PPF format.

Export for ProVal
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— Station Extraction

Specify Station Numbers

Start
End

0.00= ft

0000 ft

Filter Settings
Filter Type:

High Pass Length:

Low Pass Length:

Filters

Maoving Average Band Pas ~

0.00

0.00

ft

ft

— Handle Pauses By:

Creating a file for every segment and pause

@ Creating a file for every segment

Creating one file (ignores pauses)

== Track Selection

J| Match Tracks

¥| Include Track 3

Export Options

Export Raw Data
Include Runup/Runout
Export for ProVal

When the user exports an ERD file for use in ProVal, it adds a negative sign in front of all
stationing. This is done because ProVal does not use stationing, it only uses forward distance. If
you collect data down station, you must check the Export for ProVal box to keep accurate
stationing through the collection. Always choose “Export for ProVal” when importing into

ProVal.
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1.6.4. — Exporting to PRO Format

Export Type
|F'RO v| \Zl — Station Extraction — Details

Export Filename
MNew File

Specify Station Numbers
Start 0.00=]

District Mumber 01 Reference Marker 0000

Egri SreEi End 000 ft County Number 001 Reference Offset  00.000

Highway Descriptor HHOO0OH
— High Pass Filter

Lane Descriptor L0
Use Custom Filter Length Bl m

Certification Number

— Export Settings
Certification Date Sunday . March 18, 2018 [E~

Include Run Up/Out For Filtering

Export Raw Data Comment Comment
v| Match Tracks
Certification Level
— Handle Pauses By: Serial Number
Creating a file for every segment and pause Operator Name
@ Creating a file for every segment
Creating one file (ignores pauses) Profiler Model SS1_CS9100 -

Figure 60: The export window when PRO format is selected.

General Settings

Station Extraction

The operator has the option to export only certain sections of the data, based on the stationing set
within the profiling file. To use this feature, select the check box near “Specify Station Numbers.”
When the box is selected, the operator will be able to adjust the stationing numbers. The ‘Start’
stationing is the initial stationing where the exported file will begin, while the ‘End’ stationing is
the point where the exported file will finish. These values can be adjusted by typing values into
the box or by using the arrow keys to the right of the box.

Filter Settings-High Pass Length

The High pass filter length can be changed when exporting files to PRO format. A High Pass Filter
removes all of the data trends below the filter length. The default length of the High Pass Filter is
200 feet. In order to export the data without filtering, the ‘Export Raw Data’ check box must be
selected. See ‘Export Raw Data’ below.

Export Raw Data
Selecting the Export Raw Data check box assures the operator that only unfiltered data collected
from the profile will be exported into the chosen file.

Match Tracks
Selecting ‘Match Tracks’ exports all of the tracks associated with the lane file. For the three laser
systems, this includes Track 1, 2 and the center trace (Track 3). For the Profilograph files, the
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tracks are matched based on settings entered prior to profiling. The label of the track cannot be

changed after collection.

Handle Pauses By:

The paused sections within the collected data can be exported in two ways. Separate files can be
created for each segment or the profile data can be exported with the paused sections included in
one file. The difference in these two options is that creating separate files for each segment exports
multiple files into the folder location, while the “Using pause events” option exports one file
including all of the data. If the pauses were used to omit data because of pavement anomalies, use

the option of ignoring the pauses.

Details

The details section of PRO exporting is the job specific
information saved with the file, such as District Number,
County Number, Reference Marker, Reference Offset,
Highway Descriptor, Lane Descriptor, Certification
Number, Certification Date, and Comments. This
information is then saved with the PRO file to be
displayed when the file is opened or printed using another
program.

Figure 61: The Details tab contains
information about the project.

District Number

County Number

Highway Descriptor

Lane Descriptor

Certification Number

Certification Date

Comment

Certification Level

Serial Number

Operator Name

Profiler Model

Details
h| Reference Marker 0000
001 Reference Offset  00.000
HHO0OH

LO

Sunday . March 18,2018 [~

Comment

SS1_CS300 -




1.6.5. — Exporting to
Survey Format Export Type
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Station Extraction Sunvey

.J @ — Station Extraction

The operator has the  gepon Filename
option to export only [iewFie
certain sections of the

trace, based on the
stationing set within the
profiling data. To use this

feature, select the check

box near “Specify Station
Numbers.” When the box

is selected, the operator

will be able to adjust the
stationing numbers. The

‘Start’ stationing is the

initial stationing where

Export Location

[] Specify Station Numbers

Start 0.001= ft
End 0.00F]| ft
=]
— Additional Settings
0 Stationing Units Feet -
Output Sampling Interval 030 m

[7] Use Fiters from Settings
[ Include Center Track

[7] Merge Runs ILef‘t to Right -

the exported file will begin, while Figure 62: The window for exporting in Survey format

the ‘End’ stationing is the point

where the exported file will finish. These values can be adjusted by typing values into the box or

by using the arrow keys to the right of the box.

Filter Settings

High and Low Pass filters are optional when exporting to survey format. The exported data file
can have an additional filter applied while being processed into the chosen format. To not filter
the data, leave the filter lengths at the default value of 0.00 feet.

Available Filters:

Moving Average High Pass Filter
Moving Average Band Pass Filter
Butterworth High Pass Filter
Butterworth Band Pass Filter

Output Sampling Interval

The sampling interval is the distance
between readings of the SSI survey system.
The default length of this interval is 1 foot.
This feature allows other intervals to be
implemented, depending on the accuracy
specifications required in the surveying
program.

The raw GPS will be exported in a separate
text file in a NMEA (GPGGA) GPS string
format.To match tracks 1 and 2 within the
same file select the match tracks option.

— Additional Settings

Stationing Units Feet =

Output Sampling Inter) .o

[7] Use Fiters from S Meters
Centimeters

[7] Include Center Track

[7] Merge Runs Left to Right -

Figure 63: Stationing units dropdown menu and options.
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1.6.6. — Exporting to Excel Format Export Type
Exporting the profile data to excel |Excel & =
gives the operator versatility and  ecpor Filename
efficlency when an adjustable  newFie
numerical printout is needed. Export Location
s |-
oL
Figure 64: Exporting the data
into Microsoft Excel format.
Export to Template
To choose a SSI Excel Template, select expon Type
“Export to Template.” [Excel - [#)
Export Filename
Defects Template New File
The Defects Template shows the locations  Expor Location
and heights of the defects and information =]

about the file in spreadsheet form.

IRI Template
The IRI Template shows IRI statistics along

with the defect locations and heights.

PRI Template
The PRI Template lists the PRI for each

track along with the bump heights, locations
and settings.

Cross-Slope Template
The Cross-Slope template shows

Export Program

Use: Microsoft Excel A

Spreadsheet Settings

@ Export to Comma Delimited File (*.csv)
) Export Rutting Data (*.csv)
_ Export to Template

Template: | SS| Defects Template

Additional Options

Match Tracks
Include GPS

the calculated cross-slope for systems with inclinometers or IMUs.

Summary Unmatched

— Export Program
Use: Microsoft Excel v
— Spreadsheet Settings

_ Export to Comma Delimited File (*.csv)
_) Export Rutting Data ({*.csv)
@ Export to Template

Template: |SS| Defects Template

Sl Defect nla

351 IRl Template
— SSI PRI Template
SSI Cross-Slope Template
35| Summary Template
Match T §S) Sidewalk Summary Template
Include 155! Sidewalk Raw Data Template

Figure 65: The tvpes of excel formats are listed in the drop down menu.

The Summary Template shows a version of the summary report the calculated PRI for each track
along with the bump heights, locations and settings in spreadsheet form.

Note: Sidewalk templates are reserved for Sidewalk Profiler. For more info visit www.smoothroad.com




1.6.7. — Exporting to Google Earth

The export to Google Earth feature allows
operators with Google Earth installed on
their computers to view the test data in the
real environment. The view of the Google
Earth feature shows the project area with
the traces superimposed onto the window.
The user may view the traces and project
from any view or angle. For this feature to
be used, the operating computer must
have Google Earth installed.

The user may then use Google Earth
to view the profile trace in their
computer, tablet or smart phone as
long as the device has Google Earth
installed. The .kmz file can be
emailed to the device or sent via
Bluetooth if your Toughbook is
equipped.

Figure 67: Google Earth view on laptop.

1.6.8. — Exporting to GPX Format
The GPS coordinates can be exported

%@ || & | &
[SURFACE SYSTEMS & INST!

Export Type
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[Gm}gle Earth

Features

Export Filename
MNew File

Export Location

Path Reference Line
Include Profile Data
Station Motes

Localized Roughness
Grind Sections

0%

Figure 66: Google Earth export settings.

2 @& @

RUMENTS, LLC

into a format for submittals. The GPS [epx

coordinates of the defect can be

viewed through the defect start station, ~ NewFile

defect end station or the defect peak

station. Specific runs can be chosen to
retrieve the GPS coordinates by
adjusting the drop-down menu under
the title, “Select Run to Export.”
Under the title "Data to Export" there
are multiple check boxes. In order to
export the defect’s GPS coordinates,
the "All Raw GPS Locations" check

Export Type
v] — Select Run to Export:

Export Filename -
Export Location — Station Extraction

[] Specify Station Numbers

Start 000 m

End 000 m

E: 114
== Data to Export =+ Defects

Google Earth - a

- |8 Sign in

4
V3
1[5+8410
i

Defect - Bump
Stations: 12+18.810 12+23.2

Track 3 Segment 3

Peak 0.32in at 12+22.1

GPS
3857'2252° N 12140'3266"W

Directions: To here - From here

Figure 68: The export window when the GPX format is selected.

box must be unchecked. Once the "All Raw GPS Locations" box is deselected, the options to
export the defect stationing GPS coordinates become available.
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1.6.9 — Exporting to Sidewalk Format

This option is only to be used with files collected with the SSI Sidewalk Profiler (CS-8850). The
sidewalk format has all of the information of the collection exported into GIS compatible file types.
These files types and the corresponding information (See Glossary for explanation) within them
are: ngd, pxyzd, pxyzdg and pxyzdinc, rmpslp, rmpslpg, rmpslpg s, ubag.

Export Type
|Sidewa|k .| |Z| — GIS Compatible File Formats
Export Filename V| -pxyzdine
- V| .ubag
Mew File 7 rmpslpg Is
7]
Export Location = -iitue Is
=
0% — File Merging == Additional Settings
Merge Files ¥| Include Headers
Export GIS files
Filename: Ignore Pauses

Figure 69: The Sidewalk Export Window options.

1.6.10 — Exporting to L.ocalized Roughness
The localized roughness export feature allows the user to create an excel spreadsheet of the
localized roughness, or defects, for the collected data.

Export Type
||_Uca|ized Roughness v| IZ| — Station Extraction — Merging
i M Multiple R
Export Filename Specify Station Numbers erge Mulipie kuns
Bay Bridge EB Lane 1 Start 000=| m
Export Location End 000 m
C:WUsers\3SIPROFILER\Google (B
Drive\SSI_\datafiles == Export Defect Locations / Additional Settings
— GPS R rti
eporting J| Defect Start Include Pause Sections
7| Defect Peak/Valley V| Match Tracks
Output F t Morthing/East -
Export 0% utput Forma | orthing Easting /| Defect End Include Header
== | ane Settings == (Customization

V| Use Lane # From File ]
- Customize Contents
Lane Mumber 1 =

Figure 70: The Localized Roughness export options window.

Specify Station Numbers
If the user desires to only export a section of the collection, select this check box and enter the start

and end stationing of the soon to be exported section. If the specify station numbers is not selected,
the entire collection will be exported.
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GPS Reporting
To choose the type of GPS format used in the export, select Northing/Easting, Decimal Degrees,
or NMEA Format from the drop down list.

Lane Settings
The user may change the lane number that is currently in the collection file by selecting this check

box and entering the correct lane number. To change the lane number, deselect the check box and
change the lane number in the input location.

Customization i _

» ’ D — B
The user may add, move and remove | " Customize Report Content
columns from the Excel spreadsheet Localized Roughness Fields

format. "l:? dq this, open the “Customize SR —
Contents” window and use the arrow Latitude

keys. Move up and move down to change Longitude
. Elevation (m)
the order of the included columns. The Lane

columns types are at the top of the || [¥ Track

“Columns in File” side the left-most St:'ft;‘:;g;]igm mm)

columns in the exported Excel file. Defact Location
Defect Type

Merging
The "Merge Multiple Runs” check box

allows the wuser to include multiple
collection runs in the spreadsheet. Runs
that are saved in a separate file can be
opened and exported alongside the

current file by selecting “Use Existing File”
and browsing to enter the location of the file.

| ok || cancel |

Figure 71: The Customize Window

Export Defect Locations
Use the check boxes to select whether the program will export the start, peak and end of the defect
in the spreadsheet.

The user will have the option to match tracks 1 and 2, include the paused sections, and include the

header information. When paused sections are included the defects within the paused sections will
be listed.



1.6.11 — ProFAA

ProFAA is the format used for the
Federal  Aviation  Administration
(FAA) profiling program. This is the
program that uses the Boeing Bump
test method.

The user can enable high and low pass
filters, change the start and end
stationing, including the pauses and
exclude specific tracks from the
exported data.

Exporting raw data will force the data
through a linear regression filter and
have the data begin and end at zero
elevation. The Run Up and Run out
data can be included by selecting the
check box.

1.6.12. — RMS Export
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Export Type
‘PmFAA v| IZl — Station Extraction
Export Filename Specify Station Numbers
Bay Bridge EB Lane 1 Start e .
Export Location End 0.00 m
C:\WUsers\SSIPROFILER\Google (5]
Drive’\351_\datafiles
— Filters
IRl Filter
0% Filter Type: |NU|']E v|
High Pass Length: 000 m
2nd Filter Type: |N0ne '|
Low Pass Length: 000 m
== Track Selection — Export Options
V| Match Tracks
Ignore Pauses
V| Include Track 1
V| Include Track 2 Sapr e
V| Include Track 3 Include Runup/Runout

Figure 72: ProFAA Matching

The RMS export is a normalization =t e 1. RIS Roughness Setings

of the profile data. RMS removes (s ] &

the influences of long wavelengths E"F”B”_Z”e”;;i 1 RMSVA Base Length 76215 m
and grades while focusing on the Output Sampling Interval 1000012] m
amplitudes of the wavelengths in If:)f‘?j:elr_:\c‘sa;l:ROF\LER\Google =

the profile. The RMS output does — DrivelSS \datafies = SO

not show the frequency of these Output Format:  [Nothing/Easting .
amplitudes in the profile, only that —

they exist. \ﬂ/ B — Third Track

Set the RMS base length for Exclude Thid Track
continuous RMS and the

sampling/segment interval. Figure 73: RMS export settings

1.6.13. — GIS Export Export Type . GIS Settings
The GIS export will create shape files for the EE djr

segments, localized roughness, events, and  ExeotFilename Export Track Path

track path for the profile. These files will be
organized into their own folder entitled GIS

Files under the destination folder.

Figure 74: GIS export settings

Bay Bridge EB Lane 1

Export Location

C:\WUsers\SSIPROFILER\Google
Drive\SSI_\datafiles

Export

Export Localized Roughness
Export Events
Export Segment Info

&)

b I L B S L ]

Export Sidewalk Slopes

<

Filter GPS
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1.6.14. — Exporting Raw Data

The user can export raw elevation data, GPS data and GPS height data. The settings can be changed
to export certain GPS string formats. It is recommended to use the Linear Regression Removal
Filter to set the raw elevations along the null line. Otherwise there can be drift in the trace and give
inaccurate elevation data.

Export Type

’Raw Data ,] — Station Extraction — Export Settings
Export Filename [7] Specify Station Numbers Export Elevations

Bay Bridge EB Lane 1 Start 0.00] m Export GPS

Export Location End 0,00 m Export GPS Elevations
C-\WUsers\SSIPROFILER\Google Export GPS Orientations

Drive\S5I_\datafiles

V| Export NMEA with Stati
- GPS Reporting Xpo wi ation

[] Match Tracks

Qutput Format ’Northinngasting -
| | 0% [ Include Runup/Runout
[7] Use Ellipsoid Height (WGS-84)

[] Apply Linear Regression Filter

[ Include GPS Timestamps with Raw Elevation

Figure 75: Exporting Raw Data Settings.

1.7. — Exiting Program

To exit the Profiler V3 program, save current [ Confirm =)
project and click the red “X” at the top right
corner or navigate to the File tab and select Exit. Do you want to save your changes?

If the current project is not saved when the
program is terminated, Profiler V3 will ask if
the operator would like to save the current
project. To save and exit the program, select
“Yes.” If you do not wish to exit to program,
select cancel and the program will remain open.

ves || Ne || cancel

Figure 76: Exiting the program- Saving
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o ssiprofiler 2 NN | .8. — Shortcut Bar

File Edit
View
E%Report
B> collect
?ﬁx Trace

'H.‘I' Advanced Tools

View Mappint The Shortcut Bar is located at the left side of the main window. The

shortcut bar is used to navigate around the profiler program without
using the menu bar.

The shortcut bar can be hidden by selecting the arrow at the bottom
of the window. The direction that the arrow is pointing is the
direction that the shortcut bar will move. It will either become

Mapping hidden or reappear.

o Map Point
¢; Google Maps Figure 77: The
Edit shortcut bar with all

& Edit Data of the frequently

. used windows
é’ Project Parameters
f:C::I Settings

E> Export

€D About

Hide the shortcut
File bar by selecting
the Hide Icon

EI‘/

2.0. - Edit

2.1 — Edit Data

Note: Any edit to the data will be described in the
report header under File Modifications.

The edit data feature allows the user to adjust the
starting station, insert pauses, or add events. All of this
can be done in post processing, after a collection has
been completed. To edit the collection:

1)  Open the tab that has the information that needs
adjustment. (Edit, Runs, Segments, Events)

2)  Select the run that needs to be adjusted from the
drop-down menu.

3) Change the parameter of starting position, run
direction, and Run Up or Run out data.

4)  Select apply.

Edit Run

Under Edit Runs the user can adjust the starting
position and change the Run Up or Run out lengths. If
the data was collected in the wrong station direction,
this can also be reversed by changing the bullet
selection to “Up” or “Down.”

Figure 78: The Edit Run Options

Edit Runs | Edit Segments | Edit Events | Crop Data

— Select Run
Select Run: Run 1 -
— Run Details
Starting Position Lane
8620.00 % m 1

@ Up O Down
Data Set Track

Data Set 1 - 1

Sampling Interval
25.40= mm

— Reverse Data

l Reverse Tracks ‘ l Reverse Data

— Station Equations

Edit

[l Split Segments

Across Equations

— Undo
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Sampling Interval
The sampling interval is the distance between readings of the electronics of the profiling system
(DMLI, lasers, etc.). This is usually set to 1 inch.

Edit Segments

The Edit Segment feature allows the user to add pauses to the collection or to ignore a certain
distance of collected data at the beginning or end of the run. The data will not be included in
calculation of the PRI.

Adding & Editing Pauses

Edit Runs | Edit Segments | Edit Events | Crop Data

To add a pause

1.New Pause will be added above the — Pause Options

highlighted blue bar “(add new pause).” Pauee List.

2.Select the run number to add the pause Selected Run

to from the drop down menu. [Run 1 -
3.Select the pause type (Exclusion, Pause Type

Bridge, Intersection)

4.Enter the start station for the pause Start Station

5.Enter the end station for the pause (The 8620.0ry m
pause length will be updated End Station
automatically) BT 08 ™
6.Select Add. The pause stations will e

appear in the Pause List. | L
7. The user will now be able to add Pause Add

Notes. Pause Motes

a.Select Apply to save the pause note.
Note: A pause will not be added unless
the Start Station is different than the |_
End Station.
The pause can be edited at any time. Pause Buffers
Any pause or edit made after collection | " * S TR 0.00E] m

will be displayed in the report header | lanore at End of Run: 0.00% m

Event Buffers
under file modifications.
Use Same Length

To Edit a pause

1.Select the paused section to be edited
in the Paused list. It is selected when the
blue bar is highlighting the pause title

(Ex. “Run 1 - 0+00.0 to 0+010.0”)

Ignore Length

— Options

2. Change the stationing. ] Algn with GPS

3. Select Save to set the changes.
4.Select Apply for the changes to take
effect Figure 79: Adding or removing pauses from the collection

Export Pauses
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Note: The run(s) that the pause is applied to cannot be changed through Edit Run. Please create
a new Pause to change the pauses of a run. See directions above to create a pause.
If the pause is going to be deleted, select the Delete icon to remove it from the list.

Pause Definition

When the collection system is paused, height data is omitted but the distance is still collected.
When the paused sections are excluded, the height values are not used in the calculation of
localized roughness or ride values.

Pause Notes
To explain the reason for the pause or the location, enter the information in the pause notes. This
information will appear in the track notes of the trace reports.

Pause List
The Pause List shows all of the paused sections of the selected runs. The runs are selected from
the drop down menu of “Add Pause to Run.”

Start Station
The Start Station in the stationing where the pause is to begin.

End Station
The End Station is the stationing where the pause will stop, and collection will resume.

Save Pause Icon

When the operator selects a created pause in the Pause List by left clicking on it and highlighting
it blue, the two options of Save and Delete appear in the middle of the window. To save the selected
pause in the Pause List, left click Save.

Ignore Length at Start/End

This feature ignores a distance at the start and end of a collection by adding a pause at these
locations. If the “Use Same Length” box is not selected, the ignored distance at start and end will
be the same.

Pause Buffers
The Pause Buffer icon opens a new window to add length around pauses in the Pause List. Choose
the Pause in the Pause Buffer window and add the buffer length. Select OK when finished.

Event Buffers
The Event Buffer icon opens a new window to add length around events around events in the
Events Tab. Choose the event in the Event Buffer window and add the buffer length. Select OK
when finished.

Use Same Length
When the Use Same Length check box is selected, the runs will be trimmed to the same length.
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Edit Events allows the user to input events that were not added during collection, or to delete saved
events. The events can have information associated with them that is inputted into the text box.
The types of events for walking profilers (Sidewalk) are Height and Width obstruction. High speed
and Profilograph systems should use the “Default” Event Type.

To add an Event

1. Select the run to add the event to

2. Select New Event

3. Change the Stationing to the correct point
location

4. Adjust the Event type to explain the event

5. Under notes, add information about the event.
(Start Structure, manhole, drainage, etc.)

7. Select Apply

Editing an Event

1) Select the event in the Data Events list to
highlight it blue.

2) While highlighted, the event stationing, type or
notes can be changed

3) Select Apply

Deleting Events

1) Select the event in the Data Events list
2) Select Delete to remove the event.

3) Select Apply to save the changes

Figure 80: Edit Events Tab

Edit Runs | Edit Segmems| Edit Events | Crop Data

- Run
Run 1 -
— Events
Data Events
| Event Type:
8+620.0
Track: m
Station: 8620.00 = m
Mote:
Delete Event
— Image Offset — Undo
000 m
— Import/Export
‘ Import Events | ‘ Export Events Align with GPS

Edit Runs | Edit

Edit Events | Crop Data |

Crop Data

Bay Bridge EB Lane 1

The Crop Data tool allows the —

RunOut |
T

user to trim the collections ]
before analysis and reporting.
If any changes are made to the
file, the information that was
changed will be described in
the report header under File zT
Modifications.

Height(ft)

To crop the collection, change

I I I ! T
+ + + + + t
400 600 800 1000 1200 1400

Distance(ft)

the distances for the run up

\é} H o ||ty | ZoemAds  Dist its:
and/or run out distances. When [ we |[zone |[ emwese |[aan o] ssgneoms
the lengths are at the deSired Fun| Reni | RunUp 44.09%] m Run Out 7.6212] m  Fomat [Distance =] (9] Keep Start Station

distances, select Apply.

Figure 81: The Crop Data Tool
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To reset the run up and run out to the original lengths select the rest icon next to run out. This icon
will become available once a change has been made and Apply has been selected.

It is recommended to use the dropdown menu and choose the “Station” option instead of the
distance option for cropping data.

2.2 - Project Parameters

The Project Parameters section is the location where the job information is inputted. This
information appears on the header of the reports and the exported excel templates. Before leaving
the Project Parameters window, always select ‘Apply’ if changes were made.

2.2.1. - Job Information Job Information | Report Memo | User Defined | Run Notes

The job specific criteria |— Project - Paving
listed below are
descriptive information Project Number: Pavement Type:
about the prOjeCt. ReVieW County: Paving Direction:
the contract tO enter the State: Paving Job: |CUrrBClEd -
required information into Contractor: Paning Action’
the sections listed below. Date Paved:  |Runi +| 05/20114 0208AM [~
These sections can be |7 foad

1 1 1thi — Additional
edited at any time within | . . =
PrOfﬂer V3 Traffic Direction: |EB ~ Tester:

Roadway: Date Tested: IM 05/2114 0208 AM [E~

Pro eCt Provisions:
PrOIeCt Number X Report Specification:
The Project Number is

unique to each project. This is to be
determined by the State, Federal DOT or by
the contractor. This information will be listed in the project contract.

Figure 82: The Project Parameters window

County
This location is reserved to list the county where the profiling is taking place.

State
The state in which the profiling is taking place and the job is located.

Contractor
This section is for the name of the paving company or for the company operating the profiler.

Road
Traffic Direction
The traffic direction of the lane to be profiled.

Number of Lanes

The number of lanes of the project. This section can be changed by inputting values directly or by
using the arrow keys. Traditionally, the number of lanes is the number of lanes travelling in the
same direction for main line freeways. Use a classification system that can be understood during
post-collection analysis.




Paving

Pavement Type
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Input the type of pavement here. Enter pavement types such as Cold—in—Place Asphalt, HMA,
JPCP, CRCP, Open Grade etc.

Paving Direction

Enter the direction of the paver when placing the pavement.

Paving Job

Specify the type of paving job, either corrected or original.

Paving Action

Under paving action list any further information about the paving process.

Additional

Tester

The individual operating the profiling equipment over the pavement surface.

Provisions/Weather

The weather at the time of profiling the pavement. Such as: Cold, Hot, Overcast, Morning,

Afternoon, Evening, etc.

2.2.2. - Report Memo
Report Memo is a section
available for inputting large
amounts of text to be saved
along with the data file.
Anything from reminders
to stationing can be
inputted into the Report
Memo and not influence
the data.

Figure 83: The Report
Memo window

Job Information REPDHMEITID| User Defined | Run Notes|

Memo




2.2.3. - User Defined
Additional parameters can
be stored in the data file as
desired by the operator.
Consult the contract for
any additional user defined
parameters that may be
required for the profile data
files.

Add new parameters by
selecting ‘Add’ at the
bottom of the window. The
parameters are entered by
double-left clicking on the
‘Key’ column and typing in
the required information.

2.2. - Settings
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| Job ion | Report Memo | User Defined |Run Notes

| [ Key Value

Figure 84: The User Defined section

User defined parameters can be used in conjunction with the Default File Naming tool.

2.2.1. — General Settings

The default file preferences and settings for report generation can be changed under the “Settings”.

Whenever a change is made, always select the Apply icon in the lower right corner.
SSIP
File Edit View Mapping Help
Measure General Settings File Settings
’ Collect Configuration Default File Type
View
Analysis Settings
REPD"‘ Index/Filtering File Location
Trace I;.’:a”ZT: Roughness C:\Users\SSIPROFILER\Documents )
idewal
Configure File Naming Convention:
‘H.T Advanced Toels Report Settings 9 9
Edit Tracks/Segments Load Settings From Pravious Project:
am _I?e;an Content On Startup Program Language
ables
[ Load P Fil .
& EditData Enable/Disable Reports revious File [(System Defaul)
. F
. Appearance Settings Auto Tag Images with GPS on Load Data Collection Hardware
Project Parameters
Themes/Fonts GPS Source Search for Hardware on Startup
Mapping @ Collection Device @ Auto Detect Lasers
()
g Google Maps © Toughbook GPS Format
9 Run Path Bt [Degee; Minutes, Seconds -
Automatic v]
File
4 Eupr
Info
€ soout
Current Settings:  (None) I Reset ] I Apply

New File

Figure 85: The General Settings window showing the Configuration parameters.
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Default File Type (RSD, RHD)
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The drop-down menu can be used to select the type of file opened in Profiler V3. Both RHD and
RSD files can be imported into the program at any time. The default file type is the file format that
will be used automatically when files are opened. Profiler V3 only saves in the RSD format.

Default File Location

The default file location is the folder on the computer or external device that Profiler will search
for the default file type. This folder can be changed through the Browse icon. If a location is used
to open a file, the program will use this location to open files for future attempts. This feature saves
time opening files since the program opens directly to the file location. Select Apply after a folder

1s chosen.

Default File Name

The file name can be chosen to have a name based on
parameters of the program or by using a pre-loaded
template. The parameters can be chosen from the list of
(multiple can be chosen): Contractor, Country, Tester,
etc. When a template is selected there will be a preview
at the bottom of the window. Select OK and Apply to set
this configuration as the default file name.

Creating a New Template

Create a New Template by selecting the “New
Template” icon on the right side of the window. Select
the template’s name to rename it and append parameters
to it. The template will be used as long as it is selected
when OK is selected at the bottom right corner when
exiting the Default File Name tool.

User Defined Parameter

To create parameters that are specific to the job, type a
new parameter name into the User Defined Parameter
text box and select “Add User Defined Parameter.” The
bracketed variable will appear in the filename preview.
To add information to the user defined parameter, open
Project Parameters and the User Defined Tab. The name

Configure File Naming Convention: ¢

1 New Template

S

Fal Default File Name

Components Templates

Default

Default-old
Default-old
Default-old

Collection Number -
Date (yymmddhhmm)

Date (yyyymmdd) -
Project Number

Contractor

County

State

Direction of Travel

Paving Job

| |Pavement Type -

User Defined Parameter
Only letters, numbers, spaces, and () are allowed

Template Name
Only letters, numbers, spaces, -, and _ are allowed

Default
Template Format

[Date (yymmddhhmm)].rsd Clear Text

e

Figure 86: The custom file naming convention window

of the parameter will be under the Key column. Under the Value column, enter the information

that is needed in the filename.

Changing the Template Name

The template’s name can be changed by changing the characters under Template Name. Once a
change is made, the Rename icon will be available. Select OK or Apply to save the changes.

Adding Parameters to the Template

When adding parameters to the template they will only be added to the right end of the template,
as seen in the naming preview. Select Apply after changes are made to the template.
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On Startup

Load Previous File on Startup
If this box is selected in figure 85, the file that was open when profiler closed last will be reopened
when the program is started. A report of this file will be generated when the program is opened.

Load Previous File’s Settings

The user may choose a previous file to save time if entering the same analysis parameters or project
parameters under “Settings.” To load a previous file’s setting’s, choose the file under General
Settings or start a new file and choose one of the three options.

Use Last File’s Parameters
This option will use the last file’s settings under the localized roughness and project parameters.

Choose from a Previous File (Browse)

When this option is chosen a window explorer window will appear and the user may select a file
that is saved on the computer to import the saved file’s parameters under analysis and project
parameters.

Set File Parameters after Collection
By choosing this option the user will not import a previously collected file but will instead
manually set the parameters after the collection has finished.

Automatically Refresh Reports

The reports will automatically refresh when the operator navigates to the report window from
another tab. When the user makes a change of report type within the report window, the refresh
button will have to be selected manually.

Data Collection Hardware

Search for Hardware on Startup
If this option is selected in figure 85, the program will search for hardware, and if available, will
connect to it upon opening the program.

Disconnect Hardware When Changing Tabs
If this feature is checked the program will disconnect from the hardware when the operator leaves
the collect tab.

Auto Detect Lasers

This feature will use the health string to determine the type of laser that is connected to the system.
This is not an end-all solution. Please check the laser type in the System Settings under the
collection window prior to any data collection or perform a height verification.
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Report Generation

Generate Reports in Color
If the reports are generated in color, the defect types will be more visible. On the trace reports dips
will appear be highlighted blue and bumps will be highlighted red.

Include the Footer

If the footer is included, the file name and the page number will be printed at the bottom of each
page for the report. Select the check box to apply this feature.

Do not include the footer while printing with a Printrex 422.

Enable Animations

When enable animations is selected, the windows within Profiler V3 will slide across the screen
whenever the operator moves from one section to another (Reports to Collect). This feature does
not affect the functionality of the program, but adds an aesthetic behavior when changing windows.

Resize for Printrex
Check this box if printing with a Printrex 422 and uncheck include the footer. This option allows
the operator to correctly scale the trace for use with a sliding scale if necessary.

Report Scale
Depending on the specification and system type, the operator may choose between a 17:25” or a

17:15” scale. The bridge profilograph is usually a 1”:15” scale while the California profilograph
and all road profiling is 1”:25’ scale.

Formatting

Font Settings
The report font can be changed by selecting the Font Settings icon under formatting. This allows

the user to make the size of the font smaller or larger. The image scaling allows the user to print
off less pages by increasing the scaling factor. The window that appears can also change the font
to a strike-through or an underline.

Image Scaling
The default for the image scaling is 100%. When image scaling is set to a percentage greater than

100%, it acts the same way as the zoom function. The size of the traces within the reports will
increase.

Profiler Software Update

Profiler V3 will check the internet connection by attempting to connect to the website listed under
this location. If the internet connection is found, the updates will be available for download from
the SSI server.
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2.2.2. — Analysis Parameters (Ride Values)
Changing the units alters the specifications for defects and the ride numbers.

Section 1 — Units
Profiling Units
English
Selecting English units sets the segment length to 528 feet. English units use inches for the
height of the defects, counts for roughness settings, and feet for scallop width and filter
lengths. After every change of units, select apply in the lower right corner to save.

Metric Meters

Selecting Metric Meters units, the blanking band, scallop height and scallop resolution are
all in centimeters. The rest of the measurements for scallop width and filter lengths are in
meters. The Metric Meters and Metric Centimeters settings have the same units of
centimeters for height, and meters for length for all sections of defects and roughness. After
every adjustment of units, select apply in the lower right corner to save changes.

Metric Centimeters

Selecting Metric Centimeters units, the blanking band, scallop height and scallop resolution
are all in centimeters. The rest of the measurements for scallop width and filter lengths are
in meters. The Metric Meters and Metric Centimeters settings have the same units of
centimeters for height, and meters for length, for all sections of defects and roughness.
After every adjustment of units, select apply in the lower right corner to save changes.

Metric Millimeters

Selecting Metric Millimeters units, the blanking band, scallop height and scallop resolution
are all in millimeters. The rest of the measurements for scallop width and filter lengths are
in meters. After every adjustment of units, select apply in the lower right corner to save
changes.

CA Bridge
The CA Bridge setting is based off the California Bridge Profilograph specification, which

is twelve feet long instead of the California Profilograph's 25 foot length. The CA Bridge
setting is in English units and has a segment length of 100 feet. After every adjustment of
units, select apply in the lower right corner to save changes.

CA Bridge Metric

This setting is used for simulating the Bridge Profilograph's 12 foot frame. The Bridge
Metric setting is the metric version of the CA Bridge Profilograph. Its segment length is
90 meters and the defects and counts for roughness are in millimeters and meters. After
every adjustment of units, select apply in the lower right corner to save changes.

Segment Length
Segment length is the interval of profiling that is used to calculate ride values. Traditionally
the distance used for segment length is one-tenth of a mile, or 528 feet (160 meters).
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This section is adjusted by using the arrow keys or double-left clicking in the box to type
the segment length.

Merge Last Segment if L.ess Than

If the last segment is shorter than the segment length, it can be merged into the segment
before it. This will prevent large ride values from short distances. Only use if your
specification does not require a specific segment length for pay incentives. The last
segment length will be changed if this feature is used.

Exclude Paused Sections

When Exclude Pause Sections is selected, the paused sections created during collection or
through the Segment Adjustment window will not be included in the report or the
calculation of the ride values.

Include Paused Sections

When Include Paused Sections is selected, the paused sections are included with the actual
collection when calculating the ride values. The report will show the paused sections in the
segment summary and the trace view.

Paused Sections Only

When ’Include Paused Sections Only” is selected from the drop-down menu, only the
paused sections created during collection or through the Segment Adjustment Window will
be displayed in reports and used to calculate ride values and counts for roughness.

Section 3 - Analysis Type

IRI

The International Roughness Index is a universal ride index for concrete and asphalt roads around
the world. The profile is analyzed using a quarter-car simulation that is weighted towards the
frequencies of body and vehicle bounce; the most uncomfortable riding conditions.

To calculate IRI in Profiler V3, select IRI from the drop down menu, then adjust the filter settings
if necessary according to the contract specifications. View the report under the Report Tab to
observe IRI.

Standarized Vehicle's Accumulated Suspension Motion

IRI =

Distance Traveled
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PRI

The Profile Ride Index is a simple calculation to classify the smoothness of a road profile against
other roads. The formula for this calculation is:

English Units:

5280 ft x (Total Roughness in inches in Segment)/(Segment Length [ft])
Metric Units:
1000 m x (Total Roughness in m,cm,or mm in segment)/ (Segment Length [m))

To calculate the PRI in Profiler V3, select PRI from the Analysis Type drop down menu. Once the
settings are correct, select Apply and then view a report to observe the PRI ride values.

e R —— . |- |
File Edit View Mapping Help
Measure General Settings Analysis Type Ride Index Thresholds
b Collect Configuration iR ] O ovwr 000[2] in/mi
Units/Rounding ~ .
View Segment Settings [T Under: 0.001% in/mi
— Analysis Settings N Lanath
==
=3y Report Index/Fittering egment Lengt
328.08 7| ft
% Trace Localized Roughness
i Sidewalk Short Segments
T.LTAdvanced Tools Report Settings

Edit

G Settings
& editDana
iPrnjel:t Parameters

Mapping
Q. Google Maps
a%

9 Run Path

File

E>Expnrt

Info

6 About

Tracks/Segments
Report Content

Tables

Enable/Disable Reports
Appearance Settings
Themes/Fonts

["] Merge Last Segment I Less Than:
264.00 2| ft

Paused Sections

llnclude Paused Sections -]

IRI Filter
Filter Type
lNone vl

High Pass Length
0.00%] ft

Secand Filter Type

None -

Low Pass Length
000 ft

Load Settings | Current Settings: (None)

New File

Figure 88: The Analysis type drop
down menu displaying all of the Ride

Values options

Figure 87: The IRI Analysis Parameters window

Analysis Type

IR

PRI
HR
MR
RN
RMS Roughness

SO SEgments
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PRI Parameters

Note that the PRI Parameters are only for the calculation of the Profile Ride Index (PRI). Blanking
Band, and Scallops have no connection to the manner in which defects are found. For defect
settings, see Localized Roughness.

Scallop Definition
Scallops are the deviations of the profile trace from the blanking band. If the trace exceeds the
defect height but the minimum width of the scallop is not reached, the deviation is not included as
a defect. Although defects are not included in Ride Values, if the deviation still exceeds the defect
height parameter, it adds to counts for roughness.

Blanking Band ot ity i e

The blanking band is a null area that classifies the e ap  7szemas
height of all sections of the trace within its borders
as zero. Therefore, a trace that remains within the
borders of the blanking band would have zero
counts for roughness and a PRI of zero.

0.100

0.100

Minimum Scallop Height

The minimum scallop height is the minimum
deviation height from the blanking band or null line.
Frequently, the value for minimum scallop height is (

0.150

0.035 or 0.9mm, which is the default value for the
Profiler V3 program. \

<4

Minimum Scallop Width Figure 89: An example of the

The minimum scallop width is traditionally 2 feet (0.61  blanking band in the trace report.
meters). Review the Department of Transportation

smoothness specification that pertains to the project. The minimum scallop distance is the
minimum longitudinal length (the direction of traffic) that is used to find the deviations of the
profile off of the null line or blanking band. The setting of 2 feet or 0.61 meters is the default
setting for Profiler V3.

Scallop Resolution

The scallop resolution is the accuracy of the height measurement. Current equipment is accurate
to 0.01 inches, the default value for Profiler V3 software. A resolution of one-hundredth of an inch
means that the scallop heights will always be rounded to the hundredth decimal. Consult the recent
smoothness specification released by the overseeing agency to confirm the scallop resolution
value.

Reset File Settings
Selecting this icon brings all values in Settings to their default program values.

Minimum Scallop Height Inclusive
When this box is selected, the minimum scallop height will be included as a scallop. Meaning, if
the minimum scallop height is 0.035, 0.035 will be the minimum instead of 0.0351.

T48+00.

o



HRI

The Half Car Ride Index (HRI) is found
by applying IRI to an average of two
profiles. HRI uses a half car simulation,
unlike IRI which uses a quarter car
simulation. To calculate the HRI in
Profiler V3, select HRI from the
Analysis Type drop down menu and
verify the settings of filter length based
on the project specifications. Once the
filters are correct, select Apply to save
the settings. To view the calculated HRI,
view one of the reports under
View>Report.

Figure 90: The HRI analysis window
with the available filter settings.

RN

The Ride Number (RN) can be calculated
in Profiler V3 by selecting RN from the
Analysis Type drop down menu and
verifying the settings of filter length
based on the project specifications. Once
the filters are correct, select Apply to
save the settings. To view the calculated
RN values, view one of the reports under
View>Report.

Figure 91: The RN analysis
window with the filter options
shown.

Analysis Type
[HR -

Segment Settings
Segment Length

528.0012] ft

Short Segments
Merge Last Segment If Less Than:

264.00[2] #t

Paused Sections

|Inc|ude Paused Sections v|

IRI Filter
Filter Type

|N0ne v|

High Pass Length
0,00 ft

Second Filter Type

MNaone -

Low Pass Length
0,00 ft

Analysis Type
(RN -

Segment Settings
Segment Length

528.001% ft

Short Segments
Merge Last Segment If Less Than:

264.001%] ft

Paused Sections

|Inc|ude Paused Sections v|

IRI Filter
Filter Type

|N0ne v|

High Pass Length
0,00 ft

Second Filter Type

None -

Low Pass Length
0,00/ ft

Ride Index Thresholds

Over:

Under:

0.00

0.00

Ride Index Thresholds
0.001=

COwer:

Under:

0.001

in/mi

in/mi

in/mi

in/mi
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RMS Roughness

The RMS roughness is a ride value method calculated by profile height over a base length of 25
feet. This is how RMS roughness gets inches as it’s units. The RMS Roughness report gives a
depiction of the amplitude and wavelength but does not necessarily give the frequency that this
amplitude and wavelength occurs. The output is similar to a PSD plot.

Ride Index Thresholds

Highlight Index Values Above

The operator may choose the threshold in which to highlight a certain interval of ride index values
above a number. The highlight color is red and can be seen in the summary table of the reports.
Only the segment ride values are highlighted, not the total ride values. This is convenient for
comparing segment ride indexes to determine where grinding should be done.

Highlight Index Values Below

The operator may choose the threshold to highlight a certain interval of ride index values below a
chosen number. The highlight color will be green and it is seen in the summary table of the reports.
Only the segment ride values are highlighted, not the total ride values. This is convenient for
comparing segment ride indexes to determine where grinding should be done.

2.2.3. — Analysis Parameters: Filters
Section 1 - IRI/HRI Filter----Same for IRI, HRI, RN

High Pass Filter — The High Pass Filter will remove any trend in the data that is less than the
chosen length. The length can be selected by typing the value in the box or by using the arrows to
adjust the input.

Low Pass Filter — The Low Pass Filter will remove any trend in the data greater than the chosen
length. The length can be selected by typing the value in the box or by using the arrows to adjust
the input.

IRI Filter
Filter Type

Mone -
Figure 92: The filters within the

Butterworth Band Pass
Butterworth High Pass
Maoving Average Band Pass
Maoving Average High Pass

IRI analysis parameter window
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Section 2 - PRI Filter

Filter Type

Moving Average

A length of 2.0 feet can be chosen for the Moving Average Filter, depending on the contract
specification. The use of the moving average filter was initially used by the Kansas Department of
Transportation (see Report No. K-TRAN: KSU-9302 “An Automated System for Determination
of Pavement Profile Index and Location of Bumps for Grinding from the Profilograph Traces.)

Butterworth

The third order Butterworth filter has a default length of 2.0 feet. The Butterworth filter is not
required for updated profiling specifications. The Butterworth filter was used for the original
automated Profilograph systems.

Available Filters: Analysis Type

Moving Average High Pass Filter il -
Moving Average Band Pass Filter SEEn SRl
Butterworth High Pass Filter Seqment Lenath 2505 1

Butterworth Band Pass Filter

Short Segments
Merge Last Segment If Less Than:

264.00 ft
Filter Gain—1.00 Paused Sections
The filter gain is only used for necessary adjustments  [iciude Paused Sections -
while comparing different profiling systems. The filter  priFitter Parameters
gain does not need to be used in normal profiling — terfee Blanking Band
. . . . |MumngA\rerage A 0.00= in
environments. When comparing high speed profiling
Filter Length Minimum Scallop Height

systems to other Profilograph systems, the filter gain
may be used to change the output of the data files. A e o i Sealop Long

filter gain setting of 1.00 does not affect the collected - 200 &
data. For typical profiling, use the default setting of 1.

1900 ft 0.0350 % in

Custom Parameters Scallop Resolution

CA Bridge 0102 in

/| Minimum Scallop Height Inclusive

Figure 93: The filters for the PRI analysis



2.2.4. —Localized Roughness

Localized roughness
refers to the bumps and
dips that occur over a
determined distance.

General Settings
Configuration
Units/Rounding

Analysis Settings
Index/Filtering

Localized Roughness

Sidewalk
Report Settings
Tracks/Segments

Tables

Figure 94: The
Localized Roughness
window with the defect
settings.

Report Content

Enable/Disable Reports
Appearance Settings
Themes/Fonts

Defect Data Type
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Defect Detection

I Profilograph

Bump Parameters
Height

030 in

Width
24615 ft

General
"] Shade Defects on Plot

[] Merge Defects Within:

Report Options
Show Defects

040 in

25.00 ft

5005 ft

lBy Station

-

[”] Display Peak/Low Information

|| Display Closest GPS
[] Use Defect Color Settings

Load Settings Current Settings:  (Mone)

Section 1 - Defect Detection

Reset

The operator may choose the mode of defect detection in Profiler V3. The options to choose from
are Bumps, Dips, Both, and None. To select the type, use the drop down menu labeled Defect
Detection. No filters are associated with localized roughness. “Both” is selected by default.

If only one defect type is
chosen, be sure to change the
correct settings. Do not change
the dip parameters instead of
the bump parameters by
mistake. The report section of
Profiler V3 can be used to
review the settings and traces
of the collection.

Defect Data Type

Defect Detection

Profilograph

v‘ lElumpa

Bump Parameters

Height

Width

0302 in

2461 ft

040 in

2500 ft

Figure 95: When only bumps are selected from the drop
down menu, the dip parameters become unavailable.



Section 2 - Bump Parameters
Height

Bump height is the maximum distance that a profile may deviate within the width of the bump.
The width of the bump is the length of a Profilograph, or 25 feet (7.62 meters). A typical value for
bump height is 0.3 inches. When the settings are changed for the bump parameters, always select

Apply to save changes.

Width

The width of a bump is based on the length of a Profilograph; 25 feet or 7.62 meters. This is the

default value for the Profiler software.

Section 3 - Dip Parameters

Depth
The depth of a dip is the maximum

distance a profile trace may deviate
within the width of the dip (25 ft or
7.62 m). The default value for dip
height is 0.4 inches or 10.2 millimeters.
When the settings are changed for the
dip parameters, always select Apply to
save changes.

Width

The width of a dip is based on the
length of a Profilograph; 25 feet or 7.62
meters. This is the default value for the
Profiler V3 software.

Defect Data Type Defect Detection

|F'rc|ﬁlngraph v| ‘Dips

Dip Parameters
Depth

030 in 0402 in
Width

24 61| ft 25000 ft

Figure 96: When only dips are being tested for, the
bump parameters become unavailable.

Section 4 - Localized Roughness Report Options

Display Defects By:

Report Options

The operator has the option to display defects by the Show Defects

station number or by the track in the report. To modify
this setting, choose the desired display setting then

By Station -

select apply to save the changes. When displaying the

defects by track, the defects are split up into their

Display Peak/Low Information

respective tracks. When the defects are organized by Display Closest GPS
stationing they are listed in the same classification.

se Defect Color Settings

Figure 97: The localized
roughness settings for
displaying defects
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Display Maximum Peak/Low Values for Defects
Selecting this check box shows the peak values for the defects when viewing the summary report.
When altering the settings, select Apply to save the changes.

Identify GPS Closest to Defects

To show the closest GPS reading to each defect, select this check box. When viewing the summary,
the GPS coordinates will be in the table with Defect Type, Track, Segment, and Stationing of the
defect.

Section 5 - Defect Data Type

Defect Data Type

Profilograph
The Profilograph defect data type is the most common method

used to find defects. The settings are the same as described

Frofilograph -

above in Analysis Parameters, defect detection, bump  Relative Height
. Tex-1001-5 Method
parameters and dip parameters. Rl
MRl
Figure 98: The types of testing available HRI
to find the defects in the data. Mone

24 611 ft
Relative Height

Relative Height defect data type finds the defects of the profiled surface through the local
differences in the trace. The settings required to be inputted within the Localized Roughness tab
of the Settings Window are the bump and/or dip parameters.

Texas-1001-S Method

The Texas 1001-S Method is used mainly by the Texas DOT for profiling with inertial profilers.
The procedures and information for this test method can be found on the Texas DOT website; a
direct link is below.

ftp:/ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/1000-S series/pdfs/spel001.pdf

The Texas-1001-S method detects localized roughness (defects) of the profiled surface by applying
the base length and the threshold values saved in the Settings Window.

IRI

When IRI Defect Data type is selected, the IRI calculation will be used to find the road’s defects
(localized roughness) of the profiled surface. If this setting is selected the IRI ride value will not
be shown in the summary. To list the IRI ride values on the reports, select the analysis type to be
IRI in the Analysis Parameters tab. The ride interval is set (usually to 25 feet, in English units) and
is used as a sliding guide across the profile. When the summation of the profile’s IRI exceeds the
threshold, the entire continuous length which exceeds the threshold will be an area of localized
roughness.


ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/1000-S_series/pdfs/spe1001.pdf

Section 6 —General in Localized Roughness

Merge Defects within:

The operator is able to merge multiple defects

into one defect to eliminate high frequency

grinding patterns. The action of merging

General
[] Shade Defects on Plot
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defects does not affect the ride values or the  [7] Merge Defects Within: 5.00=
defect heights. Merging adjusts the start and
end stationing of two defects into one length. Figure 99: Merge Defects
The default value of the merge defects tool is 5
feet. To use this feature, select the check box
next to “Merge Defects Within.”
Shade Defects on Plot
The operator may use this feature to help identify defects.
2.2.5. - Report Settings
File Edit View Mapping Help
Measure General Settings General Settings
D, Collect Configuration Multiple Track Reporting Segment Reporting
Units/Rounding Track Select Ilnclude Stations -
Index/Filtering Refiesh Reports
?@‘ Trace Localized Roughness Match Tracks [] Automatically Refresh
'H. Advanced Tools Report Settings
Edit Tracks/Segments Trace Settings
{{-')‘!; Settings Report Content Generate Reports In Color Trace Image Scale
. Tables [7] Shade Defects l1"t25' (California Profilograph Scale) -
& Edit Data Enable/Disable Reports
) Appearance Settings [ Resize Traces for Printrex GPsS Speed Notes
’_é Project Parameters Themes/Eonts Image Scaling Show GPS Notes Show Speed Motes
Mapping 100.0:5 GPS Mote Interval Speed Note Interval
J; Google Maps Amplitudes on Plot 762 m 160.9315 m
File
%)Expun:
Infe
6 About
B Current Settings:  (Mone) Reset H Apply

Figure 100: The report options window.

ft
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Track/Segments General Settings
Multiple Track Reporting Track Select

Track Select is the tool that is used to select the track which
will to be shown in the reports. From the drop-down menu,
select a single track based on the label of [Run: Number,
Track: Number]. ;
When Match Tracks is not selected, the reports will only T BTk

[ Track 2

show one trace. The selected run in the drop-down menu will
be the only run shown in the Reports of Single Trace,
Continuous Trace, and All Traces.

To plot multiple or all tracks that are saved within the file,
select Match Tracks. See below for information on Match
Tracks. When Match Tracks is selected, the run shown on the
collapsed Track Select drop down menu will be on the left

side of the trace in the report. The figure above will have Run
1, Track 1 on the left side trace report.

To report specific runs and tracks, select the “Select Runs” Figure 101: The Track and Run

icon under Multiple Track Reporting. Here the user can select Selection Window

certain tracks or runs that will be included in the reports, localized roughness and ride value
calculations.

Match Tracks

When the Match Tracks check box is selected, all of the tracks associated with the file will be
displayed in the reports of Single Trace, Continuous Trace, and All Traces.

With Profilograph profiles for the Profilograph, there are only two-wheel paths, while with some
High-Speed Profiling Systems there have three traces. When dealing with multiple traces, the
Track Select can change the order in which the tracks are displayed in the reports. The track that
is selected in the drop-down menu within “Track Select” will be the trace that is on the left side of
the report of the single trace, continuous trace and all traces plots.

In order to save changes made to the Multiple Trace Reporting Section, always select Apply.

Segment Reporting

The operator can choose to Include Stations and Segments Only. To include station and segment
numbers in the continuous trace report select “Include Stations.” To only display the segment
numbers select, “Segments Only.”

Trace Settings
This section relates to the amplitudes of the collected data relative to the trace.

Amplitudes on Plot

The operator has the option of showing the amplitudes for either the scallops or the defects on the
plot. When comparing the reports to the SSI spreadsheet defects templates, the operators should
choose to show only the defect heights. Scallops are the deviations of the trace outside of the
centerline or blanking band. The defect heights will also be shown when scallops are selected,
however there will be more labels on the deviations. Therefore, it is acceptable to leave the
amplitudes on scallops.
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Note Reporting

Report Speed Notes

To have the speed notes included in the printed report, the check box to the left of “Report Speed
Notes” should be selected. To change the interval which the notes are reported, select the
“Customize Reporting Intervals”™ icon. If changes are made, select Apply.

Report GPS Notes
To have the GPS notes included in the report, select this box. If this box is not selected, the GPS
notes will not be shown at the bottom of the report.

Customize Reporting Intervals (GPS/Speed Notes)

The reporting intervals are the distances traveled while collecting data to between a GPS and or
the Speed note on the report. A new note will be shown each time the distance of the interval is
traveled. The types of intervals that can be adjusted are:

GPS Note Reporting Interval

Speed Note Reporting Interval

In the case that the report becomes cluttered with the report notes, the operator may increase the
reporting intervals to simplify the printout.

Report Content

General Settings

Report Headers
¥ Show Start/End GPS

Summary Report
Configuration Show Defects Table
Units/Rounding Show Rutting Table
Analysis Settings

Index/Filtering

Localized Roughness

7| Show Event Notes Table

Show Qnly Failing Segments

Sidewalk Comparison
Report Settings Individual T1/T2 Values -
Tracks/Segments
Report Content Image Summary Report
Tables Sidewalk Elements
Enable/Disable Reports Use Sidewalk Data
Appearance Settings Show Images by
Themes/Fonts

Segment -

Trace Reports
Show All Runs in Continuous Trace

Show Summary Table

Calibration Report

Simple - |

Load Settings Current Settings:  (Mone)

Figure 102: The Report Content window

Reset
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Summary Report

The operator can decide the data to report in the summary report. These include: The Defects Table,
the Rutting Table, the Events Note Table or to Show Only Failing Segments. The data can be
compared by individual Track 1 and Track 2 values or using the average of these.

The Report Headers option lets the operator choose the Show Start/End GPS coordinates for the
run.

Image Summary Report Image Summary Report
This section of the Report Content Tab allows for the
operator to chose how to show the images collected
(applicable to systems with a camera). The images

Sidewalk Elements
[] Use Sidewalk Data

can be shown by Run, Segment, Image or All. Show Images by
For Sidewalk Profilers, the operator should select [Segment v]
the checkbox above the drop-down menu. Run
R
i Image
Figure 103: The Image Summary Report All
options under Report Content. "] Show Summary Table
Trace and Calibration Reports Trace Reports

The operator can choose to Show All Runs in
Continuous Trace. When this box is selected,
all runs within the file will be displayed within  [_| Show Summary Table
the continuous trace. The organization of the
runs and tracks is always the same when this

[] Show All Runs in Continuous Trace

Calibration Report

option is selected. If Run 1 will come first, then | Simple -
Run 2. Track 1 will always be the left-most trace I |
on the report. Extended

Show Summary in Table
When this ng is selected, the summary header will Figure 104: The Trace and Calibration
be included in the All Traces report. Report options.

Simple Calibration Report

The simple report contains information about the software version and the calibration summary.
The included calibrations are the accelerometer calibration constants, distance calibration counts,
and inclinometer calibration settings.

Extended Calibration Report

The extended report has the calibration and the verification data from the last verification
procedures. The verifications for the inclinometer, height sensor, and the bounce test are all
included along with the calibrations for the accelerometer, inclinometer, and distance encoder.




Tables
General Settings Summary Table Slope Table
Configuration [7] Show Mumber of Defects Slope Interval
Units/Rounding [*] Show Rutting Info 1000 ft

Analysis Settings
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I Rutting Tabl
Index/Filtering uting fable [C] Show GPS Notes
Localized Roughness ELL BT [7] Average Over Intervals
Sidewalk [A” Ruts '] [] Use Transverse Inclines
Report Settings Rutting Interval ] Show Slope Radians
Tracks/Segments 10,000 ft [7] Show Laser Readings
Report Content _
Tables lgnore Ruts [7] Show Running Slope
Enable/Disable Reports [T Ower: 0.00=] in [C] Show Slope Min/Max (Avg Only)
Appearance Settings —

[ Under: 0.00~] in Events Table

Themes/Fonts Sidewalk ltems

[T] Show Cross Slope Data
[7] Show Running Slope Data
[7] Show Level Change Data

Show GPS Data

[7] Show GPS MNotes
[7] Show Lane Dropoffs

Trace Notes Table
[] Link Event Motes

Texture Table
[] Separate Table for Each Run

Figure 105: The Table options under Report Settings.

The table options under report setting lets the operator chose what tables to include in the report.
The Summary, Trace Notes and Events Table are used thought SSI’s Profiling systems. The
Summary Table section includes the ‘Show number of Defects’ and the ‘show Rutting Info’
checkboxes. Show GPS Data is selected by default in the Events Table.

Rutting Table
Show Ruts By

All Ruts -

Average Ruts Per Segment
Maximum Ruts Per Segment

Rutting Table

For systems with 3 or more lasers, the operator has the option to
change the rut reporting per segment to Report All Ruts, Report
Average Rut or Report Maximum Rut per segment. When All Ruts is
selected it’s possible to report more than one rut. While average or
maximum rut reporting is selected, the program will only report one

rut value per segment. The segment length is set below in the interval Ignore Ruts
of reporting. [] Over: 0.00[2] in
[7] Under: 0.00= in

Rut Interval of Reporting

The interval of reporting is set to quantify the segment length for the
calculation of maximum and average rut. The interval of reporting has
no effect on reporting every rut.

[7] Show GPS Motes
[7] Show Lane Dropoffs

The operator may also choose to Ignore Ruts over or under any Figure 106: The Rutting Table options
specific value and include GPS Notes and Lane Dropoffs. under Report Settings.



Slope Table

For systems with an inclinometer or an IMU (Inertial
Measuring Unit), The Slope Table lets the operator
configure the information reported. First chose the
interval by typing in or using the up/down arrows and
then select the units. 10.00 feet is the default interval.

Figure 107: The Slope Table options
under Report Settings.

Enable/Disable Reports
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Slope Table
Slope Interval

10,00 ft

[7] Show GPS Motes

[] Average Owver Intervals

[7] Use Transverse Inclines

[] Show Slope Radians

[C] Show Laser Readings

[ Show Running Slope

[] Show Slope Min/Mazx (Avg Only)

General Settings Single Trace Default Report
Configuration All Traces
i ; i Continuous Trace lSummary Report "]
Units/Rounding

Analysis Settings
Index/Filtering
Localized Roughness
Sidewalk

Report Settings
Tracks/Segments
Report Content
Tables

Appearance Settings
Themes/Fonts

[C] Proscan Trace mhsumma Report
Localized Roughness Repo 3
Calibration Report Al TFECES
L raton e \ Continuous Trace
Localized Roughness Report

[T] Slope Repart ibrati
Calibration Report
Events Report Events Report

[T] Sidewalk Report Grind Report
[T] Text Report

[7] QA Suite Report

["] Events Text Report
[[] Image Summary

[7] ALR Image Report
[T] Airfield Report

Grind Report

[T] Profile Design Report
[] Texture Report

Load Settings Current Settings:  (Mone)

Figure 108: The Enable/Disable Reports options under Report Settings.

This feature allows the user to select the type of reports that appear in the drop-down menu. To
have a report not be displayed in the drop-down menu, deselect the check box. These reports will
be reflected in the dropdown menu to the right and also in the Reports Section of Profiler V3. See

figures 108 and 109.
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3/ SS1 Profiler 3.2

File Edit View Mapping Help
M
e @ = £ . |Summary Report
B Collect
View Single Trace
== . Report All Traces

Continuous Trace
Localized Roughness Report
Calibration Report

i Project Parameters
Mapping
g Google Maps

Events Report
Grind Report

Figure 109: The Enable/Disable Reports selection reflected in the main Report tab of Profiler V3.

Themes/Fonts
Profiler V3 lets the operator
choose between two different

> suroiers R —

File Edit View Mapping Help
Reports Themes: Classic (default) Messure General Settings Report Appearance
1 Collect Configuration Report Theme
and Light. The font can also be P ’ Unte Rounding - =
changed along with the Threshold — . e Analyss Setings L
Egp Report Index/Filt
Colors and the Defect Colors. 53_' . Localized Roughness Courier New, Size: 5, Style: Regular
' ) Sidewalk Threshold Colors Defect Colors
T.I. Advanced Tools Report Settings Above Below T Dip
Edit Tracks/Segments
ﬁ Settinas Report Content @ @ E] E]
2 Tables
& Edit Data Enable/Disable Reports
fp iect P " Appearance Settings
f roject Parameters
Mapping

Figure 110: Themes and Fonts
option under Appearance settings.

Q.
= Google Maps

9 Run Path
E> Export
6 About

File

Info




Refresh Icon

3.0 — View
fPal SSI Profiler 3.2

File Edit View Mappi

Measure

P collect |Summary Report

Data File: Bay Bridge EB Lane l.rsd

Stations: Bun 1 - E+620.0 to 2+013.1
Start GP3: 37 49' 18.85" N 122 19' 39.50" W
End GPS: 37 49' 20.30" N 122 1%' 23.29" W

T.L Advanced Tools

Edit

ofle .
i@f Settings

@ Edit Data

Bun Speed (Avg, Max, Min):
Run 1 - 28.3, 32.6, 23 kph

Total Distance: 0+399.1

. Date [Paved/Corrected]:
;i Project Parameters Run 1 - 5/20/2014 2:08:36 AM
Mapping Date Tested:
Run 1 - 5/21/2014 2:02:36 AM

File Medifications:
o Run Path an — Mo Modifications Found
File Project Parameters
Project Number: 1111-1849
[
E>Expurt County: San Francisco
Contractor: 551
Info Pavement Type: Asphalt
ghway: Cpen
Humber of Lanes: 3
Direction of Pawving: North
Paving Action: hail mary
Special Provisicns: Fog gear
Report Specification: test purposes

0.
Google Maps
Ew g P!
State: California
Traffic Directicn: NB
eAbout P —
Tested by: Santiago Loaiza
Report Memo:

C:\Users\S SIPROFILER\Google Drive\SSI_\datafiles\Bay Bridge EB Lane 1.rsd*

Figure 111: The summary header of a single trace report.

3.1. - Report
Refresh
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PDF_~ Drop Down Report Menu

S8T Profiler Version 3.2.7.33
Licensed to Santiago Loaiza - Manhattan, Kansas

m

It is required to refresh the Report window whenever a change is made to the Project Parameters,
Settings, or Report Options. The refresh icon is located at the top left of the Report window. Select

the refresh button and verify that the information is accurate before printing.

Print

Always confirm the correct report is being printed by selecting the refresh icon.

A Connected Local Printer

To print a report, select the print icon in the Report window
or select CTRL+P on the keyboard. The print window will
appear. Within the window, select the printer to be used and
verify that the printer settings are correct. When ‘Print’ is
selected, the document will be sent to the printer.

If more printing options are needed, select the
‘Preferences’ icon. This icon will open a window that is
printer specific that contains information about the
orientation, paper size, and image quality.

Figure 112: Printing Options Window

= Print

General | Options

Select Printer

i Add Printer
[¥] 3= BroadGun pdfiMachine
Fax

« .

% HP Deskjet 3520 series
ek HP Laserlet P2015 PCI
Journal Note Writer

b

Status Ready [ Prnt to s
Location:
Comment Find Prirter..
Fage Range
CR Number of copies: 1
Selection Curent Page
© Pages 1 Colate
213 [ 4213

Enter either a single page number or a single 1= =
page range. For example, 5-12

Pii | [ Cancel | [ ey

Help

ﬁ About

Traffic Direction-

Paving Retion:

Report

10+32.4

ursday, May 11
ursday, May 11

poved




76

Printrex 422 Thermal Printer

Confirm under the settings for the Printrex 422 that the paper size is 4 inches wide on a 150-foot
roll. This setting can be chosen under Preferences>Advanced Settings. It is recommended to use
Contiguous as the end of page control.

To PDF

The Adobe Symbol between the Printer symbol and the report type will print the report to PDF
format if the Broadgun PDF printer is installed. Contact SSI support is Broadgun is not installed
or you are having issues with your PDF printer.

Report Options
The Repqrt Options available in Proﬁler V3 are Summary SRR

Report, Single Trace, All Traces, Continuous Trace, Proscan Single Trace

Trace, Localized Roughness Report, Calibration Report, Al Traces

Rutting Report, Slope Report, Events Report, Sidewalk Continuous Trace

Report, Text Report, QA Suite Report, Events Text Report, Proscan Trace

Image Summary, ALR Image Report, Airfield Report, Grind  Localized Roughness Report

Report, Profile Design Report, Texture Report. Calibration Report
eport, Profile Design Report, Texture Repo Rutting Ropor

Unless directed by the overseeing agency, the frequently used ELOE%?SRRESS c:trt

reports are Summary Report, Single Trace, Continuous Trace  gidewalk Report
and Calibration Report. These reports are commonly used due  Text Report

to the information provided within them. All of these reports QA Suite Report
have the locations of defects and the information entered in Events Text Report

Project Parameters and Localized Roughness. Image Summary
ALR Image Report

Airfield Report
Grind Report
Figure 113: The drop-down menu for the report Profile Design Report

Texture Report

Summary Report

View by Segments

By selecting Segments (the default setting) the
operator may navigate through the segments of the ISegment " (<] 1
file by typing in the segment number and selecting

‘Enter’, or by using the arrow keys to the right of  Figure 114: The segment or defect navigator
the box.

If the operator is not in Single Trace while using this feature, the program will adapt and open
Single Trace when the Report window generates.



3.2 — Collect
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To collect data the operator should select the Collect Icon when the hardware is attached. Once the
hardware is found, the data collection may begin. See the Collection section of this manual for
procedures to perform prior and during a collection.

3.3. —Trace

Choosing Tracks for Plotting

To choose tracks for plotting in the
trace window, select the check box
next to the desired tracks. Once all of
the necessary tracks are checked,
select the refresh icon to view the
tracks within the plot.

Whenever a change is made by
deselecting a track or checking a new
track, select the refresh icon to have it
appear in the trace. If the refresh icon
is not selected, the trace will not
update and the changes will not be
shown. Review the legend to verify
that all of the selected tracks are
shown in the plot.

Refresh

File Edit View Mapping Help

Measure
P collect
View
@Repun
?@K Trace

1‘.!. Advanced Tools

Edit

;;;;;

—

Horizontal Trace

[—— Run:1.Track:1

Run:1,Track: 2 |

=-#Run 1 5
| Track 1

L@ Track2 4l

It is required to refresh the Trace window whenever a change is made to the track selections. The
refresh icon is located at the bottom left of the Trace window. Select the refresh button and verify
that the trace is accurate before a print is made.

Plot Options Icon

Profile/Continuous IRI

The drop-down menu allows the user to select
options of Profile and Continuous IRI, MRI or
HRI, Median Profile, Segmented Bar IRI and
Birds Eye View. It is recommended to use the
median profile option when reviewing the
relative elevation profile.
operator may view two graphs simultaneously
by selecting the secondary plotter option.

collected

When Continuous IRI is selected, the operator
may not choose the option to include Run Up

and Run out data.
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Figure 115: An example of the profile trace
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Figure 116: Recommended Plot Options window
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Figure 117: The dual plot of the Continuous IRI and Median Profile Trace

Plot Options Settings

Display Run in/ Run out Data

Many High Speed Profiler data files have Run in and/or Run out data associated with them. To
include this data in the trace, select the check box next to “Display Run Up and Run out Data.”

Apply filters
To apply the filters select the check box “Apply Filters.”

Show Point Labels

Showing point labels allows the user to move the cursor over the profile to find the stationing and
height at a certain point of the plot. When the cursor stays over a point for one second, a dialogue
box appears that gives information on station number and height at the cursors current position.
The units of the stationing and height are the same as the units of the axes.

Rendering Mode

Under the Rendering Mode section the operator can choose the type of rendering to increase the
speed or increase the quality when refreshing the graph. When using the high quality rendering,
the time it takes to refresh will be longer, however the resolution of the trace will be optimum.
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GPS Lock-On

Display Current Location

This feature will display a vertical line at the vehicle’s current GPS location. This vertical line will
move through the trace as the vehicle moves, allowing the user to locate the points of localized
roughness.

Center Trace on Current Location
Then this box is checked, the trace will pan with the motion of the vehicle so that the current
location is always in the center of the window. This option is required for any navigation feature.

Highlight IRI Thresholds

Base Length
The base length is the length of the California Profilograph or 25 feet. It will be the basis of the

IRI localized roughness calculations.

15t, 274, 374 [in/mi]

Three separate thresholds can be set to depict which plots exceed the thresholds on the graph.
These thresholds will be plotted as a horizontal line across the trace graph at the IRI values of the
threshold in inches per mile.

Localized Roughness in Trace View
Be aware that when using the localized roughness the defects can appear below the threshold line.
This is because the localized roughness is based off of a 25 foot length and not the entire profile.

Display Localized Roughness

When this box is selected the trace view will have the localized roughness location marked with a
diamond. If the user places the cursor over the red diamond, the information about the localized
roughness will be displayed.

Use Localized Roughness Settings in
Trace View (Recommended)

By selecting this box the IRI Localized Continuous IRI

Roughness threshold established under =
the Settings and Localized Roughness 250 |
Tab will be used to find and display the N -,
localized roughness in 200 3 S A —
Trace View. If the other 150 1 |

thresholds are used, the > ‘r
number of defects displayed in the 100
trace may be different than the number il | il Al \‘, |

. . . . ‘ LA T PRt (IR ' i g | il il
in the report. This selection displays % ;‘ o L | ‘\4“ i e ‘f\'\‘\'w “Jr!'w "‘“:“n.lx
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RI(in/mi)

the same localized roughness as in the 25000 30000 35000 40000
report. Station(ft)
- B @ ﬁ Urin ZEF'T ;:ge Station units-  ft IRl units:  infmi

IMNO395_NB_2_B_206+08_PAVE_HMA rhd Searching for hardware.

Figure 118: The Continuous IRI trace with the localized
roughness diamonds shown
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Trace View has a navigation feature as long as the GPS is connected. See Section 4.3. — Trace

Navigation

In order to use the Navigation feature in Trace View the GPS must be connected and you must
select the “Display Current Location” check box under GPS Lock-On in the Plot Options

Window.
GPS Tagging Tool = e ==
Based on the GPS coordinates from the collection, the Rk — N
program can add events and pauses to the collection 2:?;2;1";112?';:;‘;'::” HE RGN
information. There are two ways of adding the events i e |
and pauses; dynamic and static tagging. The tagging tool e ‘ 3
is included in a deluxe Profiler license. 7Tagging
tolerances are dependent on the accuracy of the GPS ity ‘ Sl et
system used.  EniPans. ’J
Location
Dynamic Tagging
Dynamic tagging involves being physically at the
location of the start or end of the pause or the event. The Sel Static Locston ‘
GPS string will be visible in the tagging window with the P ’
option of also having your current location displayed on > =
the trace. Choose the type of location from the options ™ o '
and move to the next area. Figure 119: Dynamic Tagging Feature
5 SSl Profiler 3.2
Static Tagging A8 static Location =)
The static tagging feature allows the operator [-—
to enter a GPS location from a remote Dogiees, Mites, Sacoore S} H
. . GPS Location

location, like your office. As long as the Lattude Longitude =y
location’s GPS coordinates are known, a Degrees 3853 12115 o
pause or event can be created. Hinue Sejs 4%

Seconds 20.2800 298100 :
Grinding Simulation and Navigation S":f““ - f“:f“" L #
SSI has developed a feature to assist : F
contractors in the removal of IRI Areas of soeen lyes S olEc
Localized Roughness (ALR). The Grinding : =
Simulation is included in a deluxe license of | StatPause End Pause
Profiler. Navigation tolerances are | | P Adasos
dependent on the accuracy of the GPS |
system used to collect and layout ! o | Vg "
roughness. Figure 120: Static Tagging Feature

After collecting the data ALR can be determined from the amount of suspension movement over
certain locations. These areas can be determined in SSI Profiler’s Localized Roughness section.
However, grinding the ALR does not have the best result in removing roughness. This is because
ALR can now include dips and bumps. Grinding dips takes a special procedure.
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The FHWA program  ps —
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and pasted into a notepad file and saved for the lane and wheel path. This notepad file can be
imported into the SSI Profiler program within the Advanced Tools>Grind Sections>Manage Grind
Info. Confirm that the track is correct before applying these locations.

The locations for track 1 and 2 will appear in the trace window with paired GPS coordinates. You
can use the green line to display current location and visually track your position until you get to
the beginning and end of a grind, in order to layout the location on the pavement.

Under the navigation window icon in trace view you may choose to auto-center the current location
and choose the Simple Grinds option. The simple grinds window displays the location of the grinds
relative to the current position through numbers and colors.

Print

To print the trace, select the Print Icon in the window or select CTRL+P on the keyboard. The
print window will appear at this time. Within the window, select the printer to be used and verify
that the printer settings are correct. When ‘Print’ is selected, the document will be sent to the
printer.



If more printing options are needed, select the
‘Preferences’ icon. This icon will open a
window that is printer specific containing
information about the orientation, paper size,
and image quality.

Figure 122: The Print window that
appears after the print icon is selected

Save
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@ Print
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Select Printer

@ HP Deskjet 3520 series (Network)
a8 HP Laserlet P2015 PCLG
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Comment:
Page Range
@ Al Number of copies: 1 -
Selection Cument Page
Fages Collate 3 3
1[2[ 1[2[

When the Save icon is selected, the user is able to save the trace as an image in png, gif, jpeg, tiff,
and bmp format. The image can be saved on the operating computer or on a connected external

device.
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Refresh Figure 123: The tool bar for the trace window
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Figure 125: The available picture formats to save the trace graph.
Zoom Fit Icon

To return to the original aspect ratio, also known as the home view, select Zoom Fit.

Pan/Zoom Mode Icon

The Pan/Zoom Mode icon has two functions. When Pan Mode is displayed, the cursor may be
used to zoom in on the plot. To zoom in on the plot, hold down the left mouse button and move
the cursor over the plot area to be blown up. The dashed box contains the area that will be enlarged.

When Zoom Mode is displayed, the operator may use the cursor to pan across the plot area. The
pan mode allows the user to navigate through the plot area without changing the aspect ratio, or
zooming out.

Units for Height and Station

The units for height (y-axis) and stationing (x-axis) can be changed by left clicking upon the
current units and selecting the necessary units from the dialogue box that appears. The units
available are mils, inches, feet, yard, miles, millimeters, centimeters, meters, and kilometers. The
units scale the plot area.

GPS Editing and Tagging
The operator can use the GPS signal to edit the start and stop locations of the collections and add
events to the collection.

4.0 Advanced Tools

The Advanced Tools window contains options for images, transverse profile viewer, grind
sections and profile design. These options will only be available if the user license permits this
additional analysis. Contact SSI for a license upgrade.
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4.1 — Images Window

File Edit View Mapping Help
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Figure 126: The Images Window under Advanced Tools

Within the images window the user can perform multiple filtering options to show only certain
characteristics of the collection. The data can be filtered by station, defects or ride value. The
software automatically enters the minimum and maximum values for each of these three fields.
The units of these parameters can be changed by selecting the current units to enable to drop
down menu to choose new units. After the operator has changed the parameters according to the
range desired, select “Filter”. The images will reorganize and the new images will not be
reverted until the parameters are changed to the original setting (“Reset”).

The information in the table below the image will be populated as long as the location is not in
the run up distance and there is sufficient data. If the system was not a full lane width 5-laser
system the rutting depths will read ‘N/A’.

The arrow keys on your computer’s keyboard can be used to advance the images. There will be a
lag using the computer’s keyboard until the images are populated from the files. After the images
are loaded the operator will be able to constantly hold the up/down arrow keys to view a slide
show of the collection.

The GPS string of the Images Window is based off of the nearest GPS coordinate and should not
be used as a reference station.

Images in the Report

The images captured during data collection can be viewed alongside the trace within the any of
the three trace reports. The user can view the images with the trace in the Single Trace, All
Traces, and Continuous Trace reports. If the user hovers the cursor over the camera icon the
image will appear.
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Figure 127: The Continuous Trace Report with Images.

The user can right click on the image in the image window or on the trace to save it to the
computer or other external device. As long as the user left-clicks above the image, windows
explorer will open to choose where to save the image file. The following formats are available:
BMP, JPEG, GIF, PNG, TIF. Right click to save image.

4.2 — Transverse Profile

Under Advanced Tools>Transverse Profile there will be a table of transverse collections and
graph space for plotting the transverse profile. Only data collected within the current RSD file
will be displayed. Transverse profiles can be selected with the mouse through the table or
through the left/right arrows. Additional edits can be made to cutoff the edges of the profiles or
filter them for station, intensity, or rut depth.

4.3 — Grind Sections

Corrective grinding locations can be imported from a grinding plan into SSI Profiler through a
text or CSV file through the grind sections tab of the Advanced Tools under “Manage Grind
Info....” Grinds should be imported using wheel path (track 1 and track 2) or full lane width
grind plans. After the grinds have been imported, the user can merge grinds within a certain
length or combine all grinds transversely across the lane (merge tracks 1 and 2). The grind
locations can be edited or deleted within the manage grind info icon.
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4.4 — Profile Design

SSI has developed a modeling process using inertial profiler data. The models can be used on
control systems for milling machines, pavers, and diamond grinders. For the settings and
parameters to input please contact SSI.

5.0. — Navigation (Map Views)

The Profiler V3 program has three methods of location navigation. Map Point, Google Earth or
Trace View can be used to travel to the point of localized roughness, Segments, Events, or a GPS
coordinate. For this reason, all three navigation options require a GPS device to function.

5.1 — Google Maps
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Figure 128: The Google Maps start window.

*An internet connection is required for use of Google Maps

Google Maps can be used to show the location of the run path, segments, and localized roughness.
Google Maps can also be used within Profiler V3 to navigate to defects, the start of the run or the
end of the run.

To view the location of the collection without any collection information displayed:
1) To begin, select the Google Maps icon in the shortcut bar.
2) The world view will be the initial view in the window.
3) The right side of the window has the controls section. Choose the run number of
the collection to be viewed in the map.
4) Select Jump to Overlay or “Navigate To...” and select an event.

To view the Run Path, Segments, and Localized Roughness:
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1) Select their corresponding check boxes of the parameters. If one parameter is not
desired, do not select its check box
2) Select the “Enable Overlay” icon.

3) Select Jump to Run

4) If the push-pin is selected, the statistics and information for that location will be

displayed.

For Localized Roughness: Red Pin is Track 1, Blue Pin is Track 2, and the Green Pin is Track 3.
To deselect a track to not show it on the map, select the “Set Runs” icon and uncheck the box next

to the unwanted track.

Once the run is displayed in Google
Maps, use the scrolling and cursor to
navigate through the run. The run
path, segments and localized
roughness are shown if their
respective box is selected. These
features can be shown if the box is
checked reading, “Disable Overlay.”

Display Current Location on Map
If this check box is selected, the
current location of the profiler is

T SSIP
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Lock on Current Location

If the check box for “Lock on
Current Location” is selected, the
location of the profiling system will Figure 129: Google Maps showing the localized roughness
remain in the center of the map

window.

C:\SSI Profilen\Data Files\Zah Testing\Fi 2]

is 13Feb2014\2014Feb13_Francis_3-2-0-3_Run1.rsd Profiling System Hardware Connected

Directions from Current Location

The V3 program will navigate to the start or end of the run and any defects found during collection.
Select the destination from the drop-down menu and select the calculate icon. The route will appear
as a black line from your current location to the “B” landmark.

To navigate to an event, pause, segment, or defect, select the correct run number and hen
the “Navigate To” icon. If GPS is connected the program will ask the user where to be
navigated to. Once the location is selected Profiler will direct the device to the location.

Note: GPS must be connected to use the Google Maps and Map Point features.
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6.0 — About
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Figure 130: The About Window

The About section has information concerning Profiler V3 software and its licenses. The software
version, copyright and license can all be found in the ‘About” window. Additionally, third party
software licenses are listed in the About window.

The About window is where the user can view the terms and features enabled with their license.
Select View details to see the applicable collection devices and software features that are enabled.
The update icon allows the user to update to the latest version of software.

Manual
The manual can be found under the Help Tab or on the About Section window.

Check for Updates

The operator can manually check for updates through Help>Check For Updates. By default, the
program will check for updates every time it is opened. To not check for updates at each opening,
deselect the check box in this window.

Send Feedback
If SSI should be informed of issues or advancements of the software, please send us feedback so
We can improve our services.
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Third Party Components
The Third Party Components of Profiler V3 are:

ZedGraph Copyright © 2004 John Champion under the LGPL 2.1 license.
Modified source code is available for download at:
http://www.smoothroad.com/support/download.asp.

SharpSSH Copyright © 2006 Tamir Gal

Mentalis.org Crypto Library Copyright © 2002-2007. The Mentalis.org Team

Full copies of all third party licenses can be found in the Licenses folder located inside the Profiler
V3 installation directory.

7.0 Recommended Tools

7.1 — Create a personal default file name convention for you project
Under General Settings the operator may select “Configure File Naming” to create a new file
name convention for FHWA and State DOT submissions.

7.2 — Load analysis parameters and settings from previous projects

When a previous file has the correct project information and settings saved within it, the operator
may load the previous file’s settings into the current file. By selecting “Load” under General
Settings the user may select the previous RSD file and load its settings into the current project.

7.3 — Set a default file location
The user may select a default folder to save all files and reports under General Settings. It is
recommended paste the folder destination into the address input.

7.4 — Use the extended calibration report to print PDFs
The extended calibration report option is located under Settings>Report Options. The extended
calibration report adds the bounce and laser height verifications to the calibration report.

7.5 — Use dual plotter in trace view

Under trace view the plotters can be viewed to see the elevation and the IRI roughness. This is
useful when determining if an area of roughness is caused by a bump or a dip in the profile trace.
It is highly recommended to use this feature for correction operations. The trace view can be
chosen under Trace>Plot Options and Enable Secondary Plotter. It is also recommended to link
the secondary plotter X-axis.

7.6 — Use GPS navigation within trace view

During correction operations it is important to be accurate. The SSI Profiler system allows for
the user to navigate along the collection path using GPS. Depending on your GPS system you
may have to connect to hardware and have your antenna attached. The GPS accuracy can be
found listed on your profiling documents or by calling your SSI representative. The GPS
navigation can be enabled under Trace>Plot Options>GPS Lock-On options. The check boxes
should be enabled for Display Current Location and Enable Navigation.



90

7.7 — Use hot keys during collection

During collection the operator can assign a command to any keyboard key except for the space
bar and the enter key. The keys can start or end a collection, arm and electric eye or create an
event for various types of scenarios such as pavement distresses or debris.

7.8 — Import grind locations into Profiler for use in trace view navigation

Once grind locations are created the grinding plan can be imported into Profiler through the
Advanced Tools>Grind Sections tab. The locations can be added through the Manage Grind Info
Icon. Once the locations are added, they will appear within the trace view to be used with the
GPS navigation. Under Trace View>Navigation>Simple Grinds the window can display the
distance to the grind locations per wheel path.

7.9 — Use Google Maps to crop and edit data based on stationing and pin information
Google Maps can be used to compare multiple runs to each other and determine the stations to
crop an RSD file back. The operator may use landmarks, a collection event or a previous
collection to adjust a starting location.

Troubleshooting and Support

When Contacting SSI Technical Support

If possible, have the profiler system type, profiler software version, operating system, computer
model number, and company of ownership ready. If an internet connection is available, SSI staff
may request your data files for comparison and troubleshooting.

Attaining Profiler Software and Replacement Parts

For technical support with the High Speed Profiler (HSP) software contact SSI to obtain a User ID
and Password to download the most recent updates from the www.smoothroad.com website.
Software issues should also be reported to SSI by email at support@smoothroad.com, with a copy
of any data files to be reviewed by SSI technical support staff. SSI support staff can also be
contacted by telephone at (530) 885-1482 (Auburn, CA); or (785) 539-6305 (Manhattan, KS).

Parts can be ordered online from SSI at http://www.smoothroad.com. For support issues involving
the profiler hardware (DMI, Pelican cases, hardware, cables, etc.), contact the SSI office in
Auburn, California at (530) 885-1482 or by email at support@smoothroad.com.

Panasonic Toughbook Computer
For technical support for Panasonic Toughbook computers, contact Panasonic Technical Support
at 1-800-Laptop5 (800- 527-8675) or go to the Panasonic support website at:

http://www.panasonic.com/business/toughbook/support.asp.

Paper Supplies or Printer Servicing.
For printer paper supplies or printer servicing, contact SSI at support@smoothroad.com or (530)
885-1482.

Is vour Software Up to Date?



http://www.smoothroad.com/
http://www.smoothroad.com/
mailto:support@smoothroad.com
http://www.panasonic.com/business/toughbook/support.asp.
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Contact SSI to upgrade your software if your problems reoccur after support assistance.

Do Not Attempt To Repair Electronic Components
All of the electronics within the SSI Profiler systems are built custom for Surface Systems and
Instruments. Do not attempt to fix issues without contacting SSI.

Is your Power LED Illuminated?
No power to the system would cause the hardware to disconnect from the software.

Hardware Not Found
Check the cables of your system for any wire breaks. If the Amphenol connections are twisted, it
can break the soldered wires. If problem persists, contact SSI Support Staff.

Example Diagnostics

By selecting the button on the upper right of the Collect screen with a single digit number on it.
The single digit number will be the same as the number of lasers on your system. The button is
colored green for systems without an issue, yellow for systems with a device disconnected and red
for connectivity issues.

SSI Profiler 2.1: Q0g0r0r0x0x0x0
‘0’ means that the device is connected.
Q is the encoder symbol
g is Trimble GPS
r is for a Roline laser. The order is Track 1 laser, Track 2 laser, Track 3 laser (if
equipped).
X 1s an open port

Topcon V2.1: Q0GOrir0d0P0P0x0
‘0’ means that device is connected
G 1s Topcon GPS
‘r1r0’ means that the electric eye is disconnected.
d is the symbol for a dot laser
POPO is the symbol for connected inclinometer (only for 3 laser survey systems).

Failed Height Verification
1) Check block Orientation. Do not block receiving laser sensor.
2) Check Laser Type in System Settings
3) Check the integrity of the cables and pins. Make sure the pins are not bent inside the
connectors and that the cables are not damaged.
4) Check the height of the lasers from the measurement surface. For Roline and low stand-
off spot lasers the minimum height is 200 mm (7.8 inches). For high stand-off spot lasers
the minimum height is 12.8 inches (325mm).
5) Is there a glare on the verification blocks?

Failing Accelerometer Calibration
Main Cause: Not rotating both accelerometers at the same time or a connection issue.

Are you:
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Rotating both accelerometers during calibration?

Matching the white lines on the accelerometer and cable disconnects?

Check the condition of the small pins within the disconnect cable and the
secureness of the serial connections to the grey box.

Lasers Not Firing

Main Cause: None/ not sufficient power reaching the lasers
= s the blue light flashing on the Roline laser
= s the blue LED on the white housing emitting light?
= Are the red lights on the grey box serial ports emitting solid red light?
= Check the condition of the pins in the cables.
= [s the vehicle off or running?
=  Does the same problem happen with the engine running?

Failed Bounce Test

When were the accelerometers calibrated?

Are the front wheels straight?

Is the vehicle moving forward and backward while bouncing?
This causes the lasers to read additional height differences, adding to the ride
value.

Is the bouncing only vertical? (No transverse rocking)

Is the laser type correct under System Settings?

What are the shift calibration values?

If none of these work, try the Simulated Travel option under the ‘Advanced’ tab of the

Collection Parameters window. Follow AASHTO R57 to complete the bounce test.

Distance Not Correct
When was the last calibration performed?
Was the actual distance traveled during calibration entered correctly?
Is the DMI damaged or loose?
Is the DMI Amphenol cable attached correctly?
How long is your calibration track?
Is there a large temperature gradient?
Is the calibration track a straight line?

High IRI/Ride Value
Are the lasers firing and streaming?
What does the diagnostic string look like?
Are the lasers or accelerometers loose and/or vibrating?
When were the last accelerometer calibration and height verifications performed?
Is the laser type correct in the System Settings? (Check with a laser verification)

Electric Eye Events/Pause/Start/Stop Collection Did Not Work
Is the correct EE turned on?
There will be an amber or green light on the back of the EE. Flip the switch on
the white housing if it is not on.
Is DOT-C2 reflective tape being used?
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Is the angle of the reflector matching with the EE orientation?

GPS Navigation Timed Out (Map Point, Google Maps, Trace View)

1)

2)
3)
4)
5)

Check if the system lost GPS signal (Open the Collect window then GPS Options to
check the satellite reception).

Disconnect hardware and reconnect hardware.

Check that all cables are securely connected.

Check power source for consistency.

If using a Topcon system, review the MC-R3 rover settings for accurateness.

The Camera is not taking color pictures

1) Choose another pre-formatted option (Low, Medium and High Resolution).
Advanced User Options (Custom Resolution)

1)
2)
3)
4)
5)
6)

The camera settings can be found under the Collect window in System Settings.

Go to the Camera Settings tab

Open Advanced Camera Settings

Review Custom Video Mode to affirm that Raw 8 is the pixel type.

Select Standard Video Mode

Select the button for resolution and pixel type to be Y8 (Raw 8) and 1280x960.
a. Once this change is made the preview will also be in color



