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Essence and an Approach to Identify the Hazardous Locations of Urban
Arterial Link Based on BP Attificid Neural Network

MENG Xiang-hai, SHENG Hong-fei, CHEN Tian-en
(School of Transportation Science and Engineering, Harbin Institute of Technology, Harbin Heilongjiang 150090, China)

Abstract: The advantages and limitations of each kind of generalize methodologies to identify the hazardous
locations were analyzed and evaluated, and the essence to identify the hazardous locations was discussed in detail
through the analysis of a practical instance. Furthermore, a model to identify the hazardous locations of urban
arterial link based on BP artificial neural network was established. The model involves in seven factors affecting the
accidents greatly, and it can identify the prone sections that cannot be identified by other generalize models. Lastly,
the weights and biases of the BP network were demarcated according to the data of 13764 accidents occurred on 430
arterial links from 1999 to 2004 and the data of exposures. Hazardous locations among the 430 links were identified
by probability method of accident frequency, matrix method, quality control method as well as the BP network
method just established, and the comparison between the results of different method was performed.
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Tab 1 Advantages and limitations of current methodolagies to identify the hazardous locations
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Tab 2 Statistic analysis on accident data occurred on part of links of Harbin wiban arterial network
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Tab 3 Comparison between the results of three basic
approaches to identify the hazardous locations >
1 33 4 4 v
2 68 v Vv v
3 76 Vv Vv v
4 79 v v v
5 99 4 4 v
6 100 Vv Vv v
7 109 Vv Vv v
8 121 Vv Vv 4
9 124 4 4 v
10 240 v v v (
1 341 Vv Vv v
12 387 Vv Vv 4
13 420 v v v
14 35 X Vv v
15 394 v X v
16 80 Vv Vv X
17 89 v v X 4.3
18 92 Vv Vv X
19 28 v Vv *
20 244 Vv Vv X
21 345 Vv v X
2 96 4 X v
23 115 Vv X P
24 95 X Vv v
25 363 X v v ’
26 21 X v v
27 02 % v v o,
2 242 X Vv X ?
29 98 X X v (
30 101 X X 4
31 120 P3 P3 v
2 164 X X v
3 365 P P 4
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Fig 1 Designed three layer BP network structure
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Fig 2 Samples of hazardous locations
identified by neural network model
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Fig3 Samples of hazardous locations
identified by quality control method (QCM)
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Fig 4 Samples of links to be evaluated
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