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Why Do We Care About Roughness? 

• Safety 

• Enjoyable ride 

• Transport of goods 

• Vehicle damage 

• Fuel economy 
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International Roughness Index 

• Developed under NCHRP Report 228 and 

accepted by the World Bank in 1982 

• Based on vertical profile  

in the wheel paths 

– Is independent of  

vehicle and speed 

– Can be collected by  

a range of equipment 
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Other Sensor Types 

Profiling Equipment (IRI) 
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Profile gets converted into a series of waves 

• Converted to a Power Spectrum Density (PSD) 

• Profile is converted to a large series of 

sinusoidal waves 

– Frequency 

– Amplitude 

– Offset 
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Important frequencies / wavelengths 

• What frequencies are most important to drivers? 

• IRI uses a standard set of values for priority 

• Examples frequencies: 

– Rumble strips 

– Speed bump 

– Long hills 

• ASTM E 1926 
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Analysis Tools 

• Vehicle Specific Tools 

• ProVAL – Free, publicly available software for 

analyzing roughness 
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Transverse Profiles & Rutting 

• Systems can collect up to 4,000 points across at 

intervals as small as 0.2 inches (5 mm) 

• Typically results are smoothed and reduced to 

approximately 200 points 

• Lots of research 

with comparisons 

to field  

measurements 
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Rut Calculation 

• Rutting is interpreted differently by different 

people 

• Wire vs. Straight Edge Measurements 

• Smoothing and removing crack depth 

• Many other assumptions to match manual 

measurements 
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Automatic Road Analyzer 
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Analysis Tools 
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Right of Way Video 

• High quality camera systems 

– Full HD image resolution 

– High frame rates and 3CCD sensors 
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3D Pavement Images 
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Crack Detection / Rating 
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iVision 
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