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Belief rule-based emergency alternative generating method

Zhang Kai

(Information Engineering Department, Fujian Chuanzheng Communications College, Fuzhou 350007, China)

Abstract: To solve the problem of data uncertainty in emergency and the difficulty in generating

emergency alternatives, a new method of generating emergency alternatives based on belief rule base

was developed. The data of historical cases were transformed into a belief degree distribution form.

Then, an optimization model was employed to gain the belief rule base via the relation between the

problem and the solution. Furthermore, the rule-base inference methodology using the evidential

reasoning was adopted to obtain the emergency alternative. Finally, a numerical example of a fatal

traffic accident was used to illustrate the feasibility and effectiveness of the proposed method.
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Fig.1 The model of generating multiple attributes
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Tab.2 Attribute values of problems and alternatives of

historical cases
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135 2 0.6 600 [60,65] 131
250 3 0.4 950  [67,70] 139
355 4 0.4 390 [87,91] 179
4 60 5 0.8 5300 [93,100] 190
511 1 0.6 657 [4348] 90
6 45 2 0.6 1565 [59,63] 125
727 1 0.4 1135 [55,60] 115
8 45 3 0.2 453 [48,56] 110
9 11 21 324 [43,45] 88

10 16 2 0.8 653 [42,48] 95

11 40 2 0.8 1200 [56,62] 120

12 20 2 0.6 80 [45,48] 93

13 38 3 0.4 1500 [60,63] 123

14 60 4 0.2 1000 [67,71] 140

15 15 2 0.6 80 [43,45] 91

16 18 3 0.4 900 [43,45] 89

17 25 2 0.6 1200 [47,49] 97

18 29 3 0.8 1500 [51,56] 107

19 32 5 0.6 900 [63,68] 130

20 35 3 0.8 700 [58,62] 125

21 41 5 0.6 80 [53,60] 115

2 47 3 0.4 1000 [65,75] 130

23 50 3 0.8 1200 [69,75] 145

24 55 2 0.6 900 [63,72] 138

25 56 3 0.8 1300 [67,75] 143

26 52 2 0.4 80 [67,72] 138

27 48 4 0.8 1000 [68,73] 141

28 36 4 0.8 1200 [65,70] 135

29 33 501 800  [60,65] 125

30 37 4 0.8 1100 [63,66] 130
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Fig.3 Comparison between real values and learning values of dispatched vehicles
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Fig.4 Comparison between real values and learning values of dispatched man-power
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