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Using neighborhood centroid voting to
extract road centerline from classifred image

Ding Lei, Yao Hong, Guo Haitao, Liu Zhiqing

Information Engineering University , Zhengzhou 450001, China

Abstract: Objective When applying image classification algorithms on high-resolution images to extract roads, non-road ar-
eas do exist in the binary result. Meanwhile, the achieved roads are planar, which cannot be used directly for production
and research purposes. In this case, a novel algorithm named neighborhood centroid voting is proposed to extract road cen-
terlines. Method First, a neighborhood polygon for each road pixel is built by detecting the connective distance in each di-
rection. Then, centroids of these polygons are voted for to extract road centerlines. At the same time, road width is esti-
mated and the number of those directions, comparatively long connective distance is recorded to exclude non-road areas. Fi-
nally, morphological methods are applied to obtain thinned centerlines. Result A comparison is made between this algo-

rithm and a reference method proposed by Zhang and Couloigner via experiments on a test image and two classified high-res-
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olution aerial images with different road distributions. Results suggest that the quality of this algorithm for the respective two

images is 80. 6% and 79. 0% . Taking less than 20% of the time of the reference method for dealing with actual images,

this algorithm has a strong advantage because of its effectiveness. Additionally, this algorithm is more stable and can adapt

to roads with varying widths. Conclusion The proposed algorithm named neighborhood centroid voting is a centerline extrac-

tion algorithm capable of doing work corresponding to road refinement and centerline extraction in a conventional approach

at the same time. Experimental findings suggest that this algorithm can detect roads effectively according to shape features,

with resistance to disturbances, applicable to high-resolution classified images with roads and non-road areas mixed toge-

ther.

Key words: road extraction; centerline extraction; neighborhood centroid voting; shape feature; connective distance
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Fig. 9 Matches and errors of the extraction result
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Table 2 Performance of the proposed algorithm

5 TP TP + FP TN TN + FN CP/% CR/% QL/%
Seg 1 18 743 21 520 20 543 22285 92.2 87.1 80. 6
SLEG 2 6970 7932 7213 8 105 89.0 87.9 79.0
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Table 3 Comparison on algorithm characteristics
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