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Road marking abrasion defects detection based on video image processing
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Abstract: Pavement marking occupies an important position in the road traffic safety
operation. A large number of domestic and foreign research and practice has proved that
the effective use and maintenance of road signs and markings reduce traffic accidents and
improve the capacity of great significance. The main content of this paper is the design of
mobile video image acquisition device to road damage to the road traffic marking defect
detection, video image to carry out research on road marking based on wear and breakage
from video images. The process is random image acquisition of pavement markings,
respectively the image pre-processing, image binarization, marking angle correction,
marking extraction and detection. Finally, developing software on marking the wear and
damage degree detection based on Matlab software then have an image processing
experiments. The results show that the software can accurately detect the road wear and
damage situation.

1. Introduction

With the rapid development of human science and technology, the car is playing a more and
more important role in people's life. However, the development of the automobile has improved
people's living standards, but at the same time, it also brings a lot of traffic accidents. Related
materials show: only in 2009, China has thousand people died in traffic accidents, accounted for
one fifth of the world's total [1]. This makes us alert and aware of the urgency to solve the problem
of traffic safety.

According to a large number of domestic and foreign research and practice has proved that the
effective use and maintenance of road signs and markings can reduce traffic accidents and increase
traffic capacity, save energy, protect the environment of road [2]. Thanks to the rapid development
of artificial intelligence computer vision technology, image and video technology has been widely
used in intelligent transportation systems and unmanned vehicle systems. Carnegie Mellon
University developed a Navlab.X [3] series product system that is based on road flat assumption
and using the characteristics of the parallel to the road, such as the lane line, rut, road boundary.
University of Parma’s PROMETHEUS project has an important part of the GOLD (Generic
Obstacle and Lane Detection) [4]. The basic principle of the visual system is using camera as a
navigation tool, to analysis the captured image, to detection and extraction of the lanes to avoid
obstacles using stereo vision. France Citroen technology center and Pascal university automation
and electronic materials science laboratory in France have cooperation in the development Puegoct
system [5]. The main principle is using Gauss filter and filter to calculate lane using gradient
derivative of the noise left (or right) edge. Real-time and robustness are good. Xin Zhou [6]



proposed a novel reconstruction lane line algorithm, which is based on the geometric characteristics
of lane lines and gray information to construct constraint equations. It only processes the edge of
the lane, which can reduce the processing time. Review the literature, the development of intelligent
transportation system is based on the recognition of road marking good, but the defects of the
pavement markings will affect the recognition of the intelligent transportation system processing.
This article is based on the Matlab on the pavement marking for wear, damage detection, develop
wear and tear software.

2. Image preprocessing

Image preprocessing has three parts: the road image gray, gray stretch, image filtering denoising.
Image gray can reduce the amount of color information in the image so that it contains only the
brightness information, which simplifies algorithm complexity. Gray level stretching can improve
the dynamic range of gray level in image processing. Image filtering is mainly used to eliminate or
reduce noise in the image.

2.1 Image grayscale

In the RGB color space, red, green, and blue are obtained by a certain mixture. Convert RGB
color image to gray image, to quantify the value of brightness. From the experimental experience
value, the gray level image can be gained when the ratio of 0.3:0.59:0.11 mixed red, green and blue.

2.2 The image gray level stretch

Gray stretch [7] is the most basic gray transformation. The main idea is to improve the dynamic
range of gray level image processing. If the image is too dark, it can be used to stretch the gray
scale (slope >1) to improve the image; if the image is bright, it can be used to compress the gray
level of the object to improve the image quality by using the gray level stretching function
(slope<1).

Gray stretch results are shown in Fig.1.
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Fig.1.(a) Before gray stretch.(b)After gray stretch.

2.3 Image filtering

The median filter [8] is a template that contains an odd number of points, from left to right, from
top to bottom, traversal of each pixel in the image. The pixels in the window are sorted according to
the size. Then the median value is obtained. And the median value is used as the gray value of the
corresponding pixels in the filtered image. Use median filter for image processing. The filtering
effect is shown in Fig.2.



Fig.2.(a) Before median filter, (b) After median filter.
3. Binarization and line extraction
3.1 Binaryzation algorithm

Image binaryztiaon is the most important step to select the appropriate segmentation threshold
[9]. For grayscale images, one or several gray select the appropriate value of t (t = 0 ~ 255) will be
separated from the target and the background, the gray value of t is called threshold. If you select a
threshold value, it is called the two value of the image. Otsu algorithm [10] is also known as the
maximum between class variance methods. The basic idea of Otsu algorithm is to divide the image
into two groups (or two kinds) with a certain gray value. The gray value is the best threshold value
of the two value of the image when the variance between the two groups is the largest. The results
with Otsu algorithm are shown in Fig.3.

Fig.3.(a) Before Otsu algorithm processing, (b) After Otsu algorithm processing.
3.2 Morphological processing

Mathematical morphology [11] is a new method for image processing and pattern recognition.
The basic idea is to measure and extract the corresponding shape image in the structure of a certain
form elements to achieve the purpose of image analysis and recognition.

The basic operation [12] of binary morphology includes corrosion, expansion, opening operation
and closing operation. The open and close operation is carried out on the basis of corrosion and
expansion.

3.3 Dilation and erosion operation

Dilation is indicated by symbol ©, and A dilates B denotes A ®B. The process of dilation as
follows: First, mapping the structural elements B about the origin to get; then, letting have a
translation about x to get; finally, calculating the intersection of and binary image(Set A).

Erosion is indicated by symbol ®, and A erodes B denotes A @ B. The process of dilation as
follows: After Structural elements B having a translation X, it is still in the reference point of the
collection A.



3.4 Open operation and close operation

Using structural elements D to do open operation with the target image C, noting as C D. The
process of dilation as follows: First, eroding C with D; then, using D to dilate the results of erosion.
Open operation can make the contour of the object being processed becomes more smooth and soft,
disconnect the image from the narrow gap, and eliminate the subtle projection.

Using structural elements D to do close operation with the target image C, noting as C D. The
process of dilation as follows: First, dilating C with D, then, using D to erode the results of dilation.
Close operation also has the function of smooth contour, but what contrary to open operation is that
it usually breaks the narrow and eliminates elongated grooves and tiny holes, and fill cracks in the
contour lines as well. Morphological processing result is shown in Fig.4.
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Fig.4.(a) Before morphological operation, (b) After morphological operation

3.5 Angle correction

Scanned image gray value coordinates calculated by the coordinates of the image rotation angle,
thus marking angle correction. Corrected image output has two properties crop and loose. The result
is shown in Fig.5.
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Fig.5. (a) Gray image, (b) Output of crop attribute, (c) Output of loose attribute

The corrected image is shown in Fig.6.
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Fig.6.(a) Before rotation, (b) After rotation.



3.6 Line extraction

After getting the image angle correction, then the image coordinate scanning gray value
coordinate marking four vertex value, which will extract the marking.
Marking the extraction results is shown in Fig.7.
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Fig.7.(a) Gray markings, (b) Binarization marking

4. Line detection
4.1 Line breakage detection

The method of calculating area can be used to calculate the damage rate by the number of gray
values. The gray value of 255 is displayed as white. Gray value is 0 on behalf of black. The results

are shown in Fig.8.
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Fig. 8. (a)Line breakage rate of 8.79%,(b)Line breakage rate of 18.69%,
(c)Line breakage rate of 19.51%

4.2 Marking wear detection

After a large number of new line by line, we can get a middle gray value. If the gray of any point
in the marking line is greater than intermediate gray value, it is considered to have suffered a certain
degree of wear. Otherwise the wear is considered to be light or not wear. The results of the marking

test are shown in Fig.9.
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Fig. 9. (a)The wear rate of marking:8.81%,(b)The wear rate of marking:17.73 %,
(c)The wear rate of marking:28.55%

5. Software development

Software development is based on Matlab and its main functions include image reading, image
preprocessing, image binarization, morphological processing, marking correction and extraction,
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marking wear defect detection.
6. Conclusions

The road markings defect detection based on video image processing technology are mainly
about image preprocessing, binarization, morphological processing, extraction and marking
correction by Matlab process. Next we can get the marking of the wear and damage performance.
Based on all those, develop markings wear detection software. Experiments prove that the software
can be a very good marking processing and can get marking the wear and breakage accurately.
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