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Road Extraction in a very high resolution 
image based on Hough transformation 

and LBP operator

 
This paper presents a novel algorithm of road detection in an image with very 

high spatial resolution based on Local binary patterns and Hough transformation. 
The very high resolution also allows a real representation of roads on a map, but also 

using only the digital image as a source of information. It can detect and determine 
both the orientation of the road by exploiting some of their intrinsic properties by 
using the Hough transformation. This transformation dedicated to the extraction of 

good results in spite of some disadvantage. In particular, only the linear parts of the 
roads will be extracted, and in case of non-linearity method fails to extract these 
parts of roads. That is the reason why we will add texture presented by the LBP 
operators that enhance detection by removing the false detections found by Hough 

texture, derived from a texture in a local neighborhood. 
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tone, the texture and the diversity of road widths.
A large number of publications about road extraction appeared and various 

approaches for road extraction have been proposed: Bacher and Mayer (2005), 

line network by an object process, Grote and Heipke (2008), proposed a region-
based approach on high resolution aerial images working from small local regions 

produces impressive results, Mnih and Hinton (2010)proposed the detection of 
roads which looks at a much larger context than was used in previous attempts 
at learning the task,  Zheng et al. (1998) detected roads from satellite images by 

This paper presents a novel algorithm of road detection in an image with very 
high spatial resolution.

This algorithm based on the application of the Hough transformation method to 

another method LBP is to give meaning to the lines found.

 

Our approach begins by pretreatment, canny edge detection 
to reduce the number of edge points and connecting them.

Well sure, by applying the Hough transform. The results expected by the Hough 
transformation are less suitable [3] because some roads and especially the small 
roads will not be extracted. This is why, we added another operator to remedy this 
inconvenience. Here we will use a texture operator; is LBP.

The role of the LBP operator in this approach is the resolution of the false 
detection of the Hough transform, to achieve better results to complete detection 
roads whatever their shape.
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Canny’s edge detection algorithm [1] is well known as the optimal edge detection 
method, it works on three main principles: low error rate, well localization of edge 
points and one response to a single edge. 

We used Canny in this part for delineate objects in the image, it will detect the 
contours from the derivates method based on the gradient.
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This part helped us to calculate the following right for each contour point.

 

The idea of the Hough transform is that every edge position in the image votes 
for the descriptions of the curves where that edge position may belong to. The 

image. 

neighborhood of a pixel P to image I [Porebski 2009 Pietikäinen 2011] [5][6].

integer labels describing small-scale appearance of the image, & advantage of this 
method is to generate a number of units of smaller textures. 

The basic form of LBP, gray level value of each pixel is determined by its 

pixel is compared with its adjacent pixels. Then, this binary pattern is multiplied by 
a weighted matrix with powers of two. Finally, the central pixel value is obtained 
by summation of these weighted elements. Since 3x3 neighborhood block may not 

all circular neighborhoods with any number of pixels.
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Fig: The basic operator LBP

method and how to detect the pixels between the road and other objects in the 
image ?

Then based on the hypothesis that assumes that the road is uniform.
If the road is uniform so the pixels that belong to the same road have LBP 

According to this hypothesis we consider that the part where the road is uniform 

Finally we come to detect the pixels between the road and other objects in the 
image (roof of building…)

successively the values of LBP.
According the assumption that there are set concerning uniformity of road, valp 

belong the road.

detected by the Hough transform

the assumption of uniformly road.
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Fig. 13 shows the result after apply the Hough Transform to the image; the detected 
lines are remarked in yellow.
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In this experiment, we use a computer Intel(R) Core(TM) 2 Duo CPU 2.09GHZ 

development, we use Opencv. The evaluation of each method is performed and 

the results obtained from the road extraction process is proposed in Fig. I, in which 
one can notice that is able to correctly extract all the relevant roads in the image.

roads.
The results obtained on the image show the good performance of the new 

operator based LBP.

Conclusion: 

In this work, we developed the method to extract the road from image high 
resolution in the urban area, the results obtained with the method of Hough 
transform show that it is not enough to highlight any type of road but remains 

The proposed model is particularly suited to the case of road network.
The application of this method has given satisfactory results exactly at adding 

also to detect other types of roads.

detection of the road compared to the Hough transformation. It has better ability to 
extract the texture and better recognition accuracy of the lines.
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