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Airfield Pavement Surface Evaluation

Surface Characteristics
Macro-Texture
Grooving
Friction

Condition Survey
PCI

Roughness
Specific to Passenger Jet



PaveVision3D for FAA NDT



3D Ultra for Deflection Trailer



Sensor Design



PaveVision3D Ultra



Virtual Pavement

1mm Pavement Surface in 
All Three Dimensions
High-Precision IMU
Result

Grades
Horizontal Curves
Cross-Slope



Applications
Now and 2013

Cracking, Rutting, Macro-Texture
Safety Analysis: High-Friction, Rumble 
Strips, Hydroplaning/Grooving
Virtual Surface for Visualization

Future
Longitudinal Profiling (2013)
Comprehensive Evaluation of Surface 
Distresses
Comprehensive Performance Metrics



1mm 3D Data Collected @ 60MPH

X and Y: 1mm Resolution
Z (vertical): 0.33mm Resolution

3 Pixels for 1mm



Runway Grooves

Rectangular Grooves
1/4 inch in depth by 1/4 inch (6.4mm) in 
width by 1 1/2 inch (38mm) center to 
center spacing (AC 150/5320-12C)

Trapezoid Grooves



Groove Identification Procedure

Extract the data region of interest from a 
3D virtual consecutive pavement surface
Repair data of zero values
Use high pass filter to remove roughness
Identify grooves and compute its depth, 
width, and spacing
Find and remove joints from grooves
Display groove and save statistical 
results to database table files



Groove and Gradient



Groove Identification

Gradient based + Interpolation + 
Moving average method



Groove Dimension Calculation



Global vs. Adaptive Filtering



Groove Evaluation

Rectangular Performance 
requirements - depth & width (AC 
150/5320-12C)

90%+ should be more than 3/16 in.
60%+ should be more than 1/4 in.
10%- should be more than 5/16 in.

Groove quantity identification
Plot histogram
Use the highest frequency



NAPTF Example

The sample
4096 mm long ( eight raw 
image)
2000 mm wide (profiles in left 
raw image)
The joint quantity: 1
# groove: 100 





Macro-Texture MPD (ASTM E1845)

Outlier Removal
Low-pass Filtering
Segmenting the Profile
Slope Suppression
Peak Determination
Determination of MPD
Calculation of Estimated Texture 
Depth (ETD)



MPD Calculation (ASTM E1845)

MPD = ∑ mean segment depths/ #segments



Surface Texture Indicators





Future Research
Develop/enhance macro-texture and 
groove geometry measurement algorithms 
for the entire airfield pavement based on 
current FAA practice
Develop/enhance groove joint 
identification algorithms using profile 
based and area based approaches
Validate calculated texture indicators and 
groove characteristics by comparing with 
ground truth reference values and current 
various FAA measurement practices
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