ESTIMATING PAVEMENT MACRO-TEXTURE MEAN PROFILE DEPTH FROM ONE IMAGE 4. Image Capturing o o 7. Power Spectrum Energy (PSE)
The variation in gray scale can be from the change in surface colour or from surface heights. The energy (E;) for decomposition level j is defined as its sum of the squares of diagonal detail coefficients as follows:
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+ Pavement surface texture can provide important information regarding pavement friction and safety 8. Correlation Analysis

_ | | After recovering the pavement heights in 3D manner, A. El Gendy and
The figure below shows the relationship between MPD and PSE A, Shalaby calculated the power spectrum energy (PSE3D) by using
Fourier transform. A linear relationship exists between PSE and

+ The primary index used to characterize macro-texture is mean profile depth (MPD) .

+ Researchers found that more work is needed to establish better ways of quantifying texture
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+ The analysis of pixel intensities of one image can be used to measure how rough the surface is MPD =271 x 107" + PSE™" (R® =0.7529) PSE3D as can been seen in the figure below.
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J P 9 Conclusions Texturing Lable/Type
MPD of the pavement surface can be estimated from only one pavement image. This method might be one of
) | o the easiest ways to predict MPD with reasonable accuracy.
Decomposition level |Frequency ( circle/mm) |Wavelength (mm) | Texture classification This method was verified by photometric stereo techniques. A linear relationship exists between PSE and
739 013 VA PSE-3D. PSE might be a representative of PSE-3D with significant accuracy.
1 ' ' . Ar eD® eD8 eD? No significant relationship was found between PSE and FN.
Micro-texture C4AaL Uy, cUp CUy
5 3.94 0.25
1.97 0.51 Where
3 | | ¢cA; = approximation coefficients,
0.99 1.01 T : ' o 10. Acknowledgements
+ PhotoTexture 2.0 was used to take images in October 2007 immediately before the road was : 2 / = horizontal detai coefhcnents, 9
opened for traffic. For each texturing type, one image was taken for each location. 5 0.49 2.03 Macro-texture cD = diagonal detail coefficients, The authors acknowledge the Applied Research Associates Incorporated (ARA) for the technical support for this
L . . n _ : : : 4 research project. The authors would also like to thank the contributions of Dr. Ei Gendy. The first author grate-
+ The pavement surface area of 100 mm x100 mm within the image center is usea for further 6 0.25 4.06 D jT vertical de.t?” coeffuqents, fully acknowledges the Natural Sciences and Engineering Research Council (NSERC) of Canada Scholarship.
gnEaLl?gs.o 1E§102 of/the | |r1n§é:jes 75);§|st Iof 986><98d6 p|>.<els. The resolution of the image - 012 8 11 ] = decomposmon Ievel,./ = 1.0
e mm/pixel ( mm pixel) In space domain. [ = maximum decomposition level. Plot of Wavelet Transform Coefficients at Various Decomposition Levels



