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Identification method of traffic accident black spots based on

dynamic segmentation and DBSCAN algorithm

GENG Chao'*, PENG Yu-hua'
(1. School of Highway, Chang’an University, Xi’an 710064, Shaanxi, China;
2. Anhui Expressway Company Limited, Hefei 230088, Anhui, China)

Abstract: To improve identification accuracy of black spots in traffic accidents, an appropriate
length of a road segment was selected as the basic unit for analysis and divided into several section
combinations by the mobile step method. The mobile step method considered the number of

traffic accidents and resulting casualties for a quantitative measure of traffic accidents. The

WFE B HB:2018-04-16

ESWAB : 2 A BB TR E (Z38FH#(2016)56 5)

TEZE® 0k B 1980, 5 L BORPI A 2 B0 3 g 3 20 8% I 00 A PR ) e G R U L G 22 R 2% T2 i P 5 A
E-mail :478382517@qq. com,

BWAEE Z RT3, B LHOIN N BUR . T4+ E-mail : 332639358 @qq. com,



132 ¥ERXFFROGAAFR

accumulative frequency method was used to analyze the accidents, and obtain sections with
relatively concentrated number of accidents under various combinations, then which were merged
as the primary black spots according to the principle of adjacent sections. For primary black
spots, appropriate neighborhood and threshold values were selected, and the density-based spatial
clustering of applications with noise (DBSCAN) algorithm was used for cluster analysis to seek
out the “real” black spots with short lengths and concentrated accident occurrences. To verify the
reliability of the identification method, black spots were identified for various sections of the
Mazhao Expressway. The results show that length of the accident-prone section identified by the
accumulative frequency method accounts for 28. 4% of the total length of the segment, and the
number of equivalent accidents accounts for 56.4 % of the total number of accidents,on the basis
of dynamic segment division. Thus, dividing the road unit dynamically by the mobile step method
can identify the black spots to a great extent. The lengths of the real black spots only account for
10. 8% of the total length, and the number of equivalent accidents accounts for 52. 5% of the
total number of accidents, When the DBSCAN algorithm is used to re-examine the obtained
primary black spots. Thus the length of black spot sections have decreased by 61% . while the
number of accidents remained almost the same. The combination of dynamic segmentation and the
DBSCAN algorithm can be used to eliminate “non-black” road sections in the primary road
segment and identify the real black point segments. This method greatly improves the
identification accuracy of black spots, and provides reliable technical support for effective
elimination of traffic accident black spots. 3 tabs, 5 figs, 19 refs.

Key words: traffic engineering; traffic safety; black spot; accumulative frequency curve method;

equivalent accident number; DBSCAN algorithm
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Fig. 2 Accumulative frequency curve of an accident on a road
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