1000-9825/2005/16(09)1534 ©2005 Journal of Software Vol.16, No.9

D-S

( , 100083)

A Method of Roads Extraction from Aerial City Images Using D-S Theory of
Evidence

WANG Li-Li", HAO Ai-Min, HE Bing, ZHAO Qin-Ping

(School of Computer Science, BeiHang University, Beijing 100083, China)
+ Corresponding author: Phn: +86-10-82317645 ext 827, E-mail: lily w@vrlab.buaa.edu.cn, http://vrlab.buaa.edu.cn
Received 2004-05-31; Accepted 2004-09-29

Wang LL, Hao AM, He B, Zhao QP. A method of roads extraction from aerial city images using D-S theory
of evidence. Journal of Software, 2005,16(9):1534-1541. DOI: 10.1360/jos161534

Abstract: An approach is presented to extract roads from aerial city images based on the Dempster-Shafer
evidence theory. A road model is a priori constructed. Aerial images are divided into sub-blocks from which regions
consisting of 8-connected pixels with similar gray scales are obtained, and regions with relatively big areas are
selected as candidate road segments. Then Dempster rule is applied to compute the fusion of basic probability
assignment functions (BPAF) defined respectively on the features extracted from the candidate road segments and
on the original road model. Finally, the BPAF fusion is utilized to find the conclusive road segments and these road
segments are connected and pruned to form the de facto roads. Experimental results demonstrate the ability of the
D-S evidence theory based approach to accurately extract roads from aerial city images.
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Fig.1 Roads extraction from aerial city images using D-S theory of evidence
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Tablel Experiment data
1
Spandidates Cand.]  Cand2  Cand3 =~ Cand4  Cand5  Cand6  Cand7  Cand8  Cand9
m({Y}) 0.986 4 047717 09750 0.965 7 0.8811 0978 1 0.960 1 0.970 4 0.644 2
m({N}) 0.007 4 0.502 9 0.016 8 0.026 2 0.106 4 0.014 4 0.0319 0.0215 0.3390
m({Y,N}) 0.006 2 0.0194 0.008 2 0.008 1 0.0125 0.007 5 0.080 0 0.008 1 0.016 8
Justification (Yes/No) Yes No No Yes No Yes No Yes No
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Table2 Statistical result of experiment

2
Number of candidates Number of correct detections Number of correct detections False detections Detection rate (%)
(road segments) (not road segments)
166 26 140 13 92.1
4
s D_S s
R D-S . D-S
b bl
9 b
b b b
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