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- Motivation

- Data acquisition

- Image scale-space
- Methodology

- Implementation
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Research question

MTO has collected a large number of
highway images using a video system

Detection and assessment of pavement
surface distress from oblique video images
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Image capture
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Overview of the methodology

** Camera calibration **

Image scale-space the image

Image rectification

Mask road markings

Detection of pavement distress features
Classification of the detected distress features
Determine a severance index per image
Software development and implemenation



WORLD ROKD

™ HONDIALE SURF 201 2
mmmmmm B Norfolk, Virginia / September 19-22, 2012

=N 7th symposium on pavement surface characteristics

Image scale-space

- Spatial scale (resolution) of an image
depends on the levels of details we can
distinguish
Key features in an image can be detected /
located based on the scale of the image

- An image I(x,y) Is represented at a different
resolution (scale) by applying a Gaussian
spatial filter:

L&y =16y 3g(xy,0)
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Image scale-space

Source: http://en.wikipedia.org/wiki/Scale_space



e SURF 2012

Sl Norfolk, Virginia / September 19-22, 2012
=N 7th symposium on pavement surface characteristics

Image Rectification

Utilizes the property of parallelism of lane
markings to change the view angle of the

roads.

- The parallel lane markings converge at
vanishing point.
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Image geometry and rectification

Image capture geometry Original Video Image

. . vanishing
z 5 | camera optical axis point (VP) image horizon

road axis

road lane

road lane

A

road lane
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Rectified Video Image

Perspective geometry
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Original and rectified view

Image capture geometry Rectified image geometry
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Original Image
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Vanishing Point Calculation
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Vamshmg Point Calculation
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Crack detection steps
1 st Step 2nd Step

4 N . N
Segmentation
of Road Mask Pixels of
Markings Segmented
(Lanes, Markings
Centerlines)
o 4
* K-Means » Morphological
colour filtering * Applied Steger’s
segmentation curvilinear feature
(Erosion filter to detection algorithm
completely

remove lane
marking pixels)
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Segmentation of lane markings
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Detection of crack lines in the image -concept
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Detection of lines in the image-model

The direction that of the profile perpendicular to the line
corresponds to the maximum curvature of the I(x,y)

The direction is determined by the eigenvectors of the
Hessian matrix H_(X,y) of the scale-space smoothed

image 1,(X,y): o

HG((’y:: IXX Ixy

Xy yy

The max eigenvalue is a line point .



SURF 2012

Norfolk, Virginia /| September 19-22, 2012
= 7th symposium on pavement surface characteristics

Eigenvalues images

Line plausibility Thresholding Filtering
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Detected pavement cracks
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Classification of distress feature

ratio of width to length,
- area,

- orientation angle of the major axis wit
respect to the road axis,

ratio of actual area to convex hull
(indicating area/ extent of feature)

- eccentricity.
Feature Width —Minoraxislength
FeatureLength ~

Majoraxislength



SURF 2012

[l Norfolk, Virginia / September 19-22, 2012
= 7th symposium on pavement surface characteristics

Example of distress classification

—_— Distress Classification
* * *

Alligator Cracks
Potholes
Ruts
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Severity index per image frame

Slyge= YW, €/DI + A /AL

| represents the distress feature under consideration, and w;
can be Wlong’ Wtrans’ WaII’ Wpot or Wrut'

. Is the length of the feature

A Is the area of the feature.

Dl is the length of diagonal of the image and
Al is the area of the image
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Implementation

iuntitledi @E‘
YOﬂ ! Detection of Pavement Distress Geol BT@

vedeline THE POSSIBLE.

Select Directory C:\Users\Manas\Desktop\New Folder (2)\*.jpg

Rectify Images
Detect Distress

Status:  Distress Detected

Image Attributes (pixels)—

Image Height: 574
Image Width: 800

Pavement Width: 385

Browse Images

Severity
_ Pt |
Calculate SI

Sl

Select Image |

File Name: 000116215101 jpg

Image Number:

Loop Pause

Enlarge Original Image Enlarge Rectified Image Enlarge Distress Image
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