
CS8800 WALKING PROFILER



Overview



CS8800 (V1-2003)



CS8800 (V2-2006)



CS8800 DESIGN (V3-2009)
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CS8800 (V4-2010)



CS8800 (V5 – 2015)



2014-15 Refinements





Measurement Principles



SSI System Statistics
• Distance encoder receives 10,000 counts per inch

• Front arm elevation data collected every inch
• Plans to expand to once per millisecond

• Inclinometer samples every millisecond
• Cross slope and running grade

• Temperature reading six times per minute

• Gyro data currently being collected, but not used



2015 Benchmark vs. Reference Profiler Testing



CS8800--with Laser Front Arm



CS8800-with Wheel Front Arm





Asphalt (Dense Grade)



Long Dense Graded Results with No Laser FA

Long Dense Graded Results with Laser FA



Asphalt (Pervious/Open Graded)







CS8800 Performance

IRI Long Medium Short IRI Long Medium Short
Dense Grade 0.98 0.98 0.97 0.13 0.99 0.98 0.98 0.69
Smooth Asphalt 0.95 0.97 0.93 0.08 0.97 0.98 0.94 0.42
Chip Seal 0.94 0.96 0.93 0.11 0.95 0.97 0.95 0.77
Porous Asphalt 0.97 0.98 0.96 0.09 0.98 0.99 0.98 0.61
Transverse Tining 0.94 0.98 0.90 0.12 0.97 0.97 0.96 0.44
Diamond Grinding 0.94 0.98 0.93 0.16 0.97 0.99 0.96 0.46
Longitudinal Tining 0.98 0.98 0.97 0.14 0.98 0.98 0.98 0.63
Average 0.96 0.98 0.94 0.12 0.97 0.98 0.96 0.57

Test Section
Waveband Accuracy Waveband Repeatability

CS8800 Walking Profiler 2015 MNRoad Results (Laser Disabled)



2015 vs. 2013



Compare 2015 vs. 2013

IRI Long Medium Short IRI Long Medium Short
Dense Grade 0.98 0.98 0.97 0.13 0.99 0.98 0.98 0.69
Smooth Asphalt 0.95 0.97 0.93 0.08 0.97 0.98 0.94 0.42
Chip Seal 0.94 0.96 0.93 0.11 0.95 0.97 0.95 0.77
Porous Asphalt 0.97 0.98 0.96 0.09 0.98 0.99 0.98 0.61
Transverse Tining 0.94 0.98 0.90 0.12 0.97 0.97 0.96 0.44
Diamond Grinding 0.94 0.98 0.93 0.16 0.97 0.99 0.96 0.46
Longitudinal Tining 0.98 0.98 0.97 0.14 0.98 0.98 0.98 0.63
Average 0.96 0.98 0.94 0.12 0.97 0.98 0.96 0.57

Test Section
Waveband Accuracy Waveband Repeatability

CS8800 Walking Profiler 2015 MNRoad Results (Laser Disabled)

IRI Long Medium Short IRI Long Medium Short
Dense Grade 0.91 0.98 0.87 0.17 0.97 0.97 0.97 0.31
Chip Seal 0.94 0.97 0.93 0.13 0.98 0.99 0.98 0.69
Porous Asphalt 0.94 0.95 0.94 0.11 0.98 0.97 0.98 0.63
Transverse Tining 0.94 0.99 0.94 0.05 0.96 0.99 0.93 0.38
Diamond Grinding 0.92 0.99 0.87 0.08 0.93 0.99 0.88 0.27
Longitudinal Tining 0.89 0.97 0.89 0.33 0.99 0.98 0.99 0.78
Average 0.92 0.97 0.90 0.14 0.97 0.98 0.96 0.51

CS8800 Walking Profiler 2013 MNRoad Results (Front Arm Disabled)

Test Section
Waveband Accuracy Waveband Repeatability



MnRoad Longitudinal Tined Section

Inertial Profiler vs. CS8800



MnRoad Longitudinal Tine

Inertial Profiler vs. CS8800

CS9100 Run # IRI Long Medium Short
1 0.987 0.968 0.971 0.664
2 0.977 0.978 0.965 0.769
3 0.973 0.967 0.965 0.703
4 0.987 0.96 0.985 0.713
5 0.98 0.963 0.979 0.624
6 0.986 0.957 0.972 0.561
7 0.984 0.955 0.984 0.758
8 0.981 0.966 0.973 0.624
9 0.982 0.966 0.977 0.743
10 0.987 0.982 0.98 0.561

Average 0.982 0.964 0.975 0.684

SSI High Speed Inertial Accuracy Scores to CS8800 WalkPro



Inertial Profiler vs. Benchmark
IRI Long Medium Short

Requirement 0.90 0.90 0.90 0.80
Dense Graded AC - 25 mph 0.93 0.98 0.91 0.17
Dense Graded AC - 50 mph 0.96 0.98 0.96 0.21
Chip Seal 0.91 0.98 0.92 0.22
Negative Textured AC 0.87 0.94 0.87 0.39
Transverse Tining 0.96 0.97 0.94 0.18
Diamond Grinding 0.98 0.96 0.96 0.41
Longitudinal Tining 0.96 0.94 0.97 0.22
Smooth Asphalt 0.96 0.97 0.94 0.12

Average 0.94 0.97 0.93 0.24

IRI Long Medium Short
Requirement 0.9 0.9 0.9 0.8
Dense Graded AC - 25 mph 0.99 1.00 0.99 0.61
Dense Graded AC - 50 mph 0.98 1.00 0.98 0.65
Chip Seal 0.96 0.99 0.95 0.56
Negative Textured AC 0.97 0.99 0.97 0.60
Transverse Tining 0.97 0.99 0.97 0.64
Diamond Grinding 0.98 0.99 0.99 0.67
Longitudinal Tining 0.98 0.99 0.98 0.47
Smooth Asphalt 0.98 0.99 0.97 0.53

Average 0.98 0.99 0.97 0.59

Waveband

Waveband

Accuracy

Repeatability



Short Waveband Challenge
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Short Waveband Challenge

 Crack Seals (tar strips on test track provide well defined short 
waveband content)

 94.1% short waveband correlation achieved



Short Waveband Challenge

 MNROAD Longitudinal Tine Section 
 How Much Content Exists in the Short Waveband?



Short Waveband Challenge

 MnRoad Longitudinal Tine Section vs. Crack Seal Tar Strips







Alternate Solution-3D Survey

Profile/Survey Integration





Texture Option (Gocator)



Texture Scan--Diamond Grind



Solution:  ADA Access Criteria

Sidewalk Access Testing



Thank You

• dscott@smoothroad.com / nschaefer@smoothroad.com
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