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A Multi-objective Programming Model of Route Choice of
Emergency Vehicles before Travel

LIU Yang', YUN Meiping’, PENG Guoxiong’
(1. School of Archiecture & Uiban Planning, Tongji Univesity, Shangha 200092, China;
2. Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 200092, China)

Abstract To the route optimization of emergency vehicles in cities, a multi-objective progranming model of
optimal route choice with minimum travel time and maximum reliability was established. With consideration of the
factors such as the capacity reliability, safety and road condition, the model displays the quantitative numeration of
atiributes in random network based on the analysis of the mult -objective atiribute of the optimization of route choice
problem of emergency vehicles in urban traffic information center. The model results in a comprehensive optimal
route which can reflect the diversity feature of information demand for emergency vehicles. The disadvantage which
the optimal path was always simplified to the shortest path problem was overcome.The solution algorithm was
proposed. The rationality and validity of the model is demonstrated by one example.
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Fig 2 The conflict in intersection of emergency vehicle with other vehicles
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1
, Tab 1 Characteristics of the road network
; @ /m
1 2 6 0.8 [5,2]
1 8 6 0.8 [5,2]
. ® 2 3 6 0.8 [6,3]
2 6 6 0.7 [3,2]
3 4 6 0.8 [5,1]
, . @ 3 7 6 0.9 [2.3]
4 5 6 0.9 [4,2]
4 11 6 0.8 [6,3]
5 12 6 0.7 [6,3]
6 9 6 0.8 [4,3]
7 10 3 0.7 [6,2]
8 9 6 0.8 [5.3]
» 8 17 6 0.9 [6,3]
, 9 10 6 0.6 [5.2]
9 13 6 0.8 [6,1]
, k 10 1 6 0.7 [6.1]
10 14 6 0.9 2,0
(2) 1 12 6 0.8 e
. [4,3]
k , , 1 15 6 0.7 [2.1]
i 12 16 6 0.8 [4,1]
’ 13 18 6 0.9 [1,2]
14 19 6 0.9 [5,0]
15 20 6 0.8 [3,1]
(3) 16 21 6 0.9 [4,3]
17 18 6 0.8 [5,0]
’ 18 19 3 0.8 [7,0]
s ) 19 20 6 0.8 [5,2]
0 21 3 0.7 [4.1]
(4)
(1)
2 5 2 k
(5)
s 2
2
1, 20,
4 , 1
5
Fig. 5 The topology structure of the rational road network
2 (D
Tab 2 The detail of links in scheme ( 1)
1 1- 2- 3- 4- 11- 15- 20 0.23
4 2 1- 8- 17- 18 19-20 0.37
Fig 4 The topology structure of road network 3 1= 2-6-9-10- 4- 19- X 0.17
6-7 13- 14 14-15 15- 16 (2)
k ,
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3
3 (2
Tab 3 The detail of links in scheme ( 2)

1 1-2- 3-4- 11- 15- 20
2 1- 8- 17- 18 19- 20

0.23
0.37

(3)

4 (3
Tah 4 The detail of links in scheme ( 3)

/ min | %

11-2-3-4-11-15-20 27 )

2

1- 8& 17- 18- 19- 20 28 78

(4)

1- 2- 3- 4- 11- 15- 20,

5
Tab 5 The safety evaluation of selected links

1 1-2-3-4- 11- 15- 20
2 1- 8- 17- 18- 19-20

845
78 5

(1)

(2) )

(3) ,

(4) :

(3)
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