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Multi-objective Optimization Method of Transit Network Based on Travel Behavior

ZHOU Kang, HE Shi-wei, SONG Rui
(School of Traffic and Transportation, Beijing Jiaotong University, Beijing 100044, China)

Abstract. Based on the consideration of bus passengers’ travel behaviors, we proposed a 4-step method of
transit network optimization. First, according to the situation of urban traffic congestion, we used bypass
strategy to optimize the bus lines. Then, we calculated the direct ratio to determine the optimal network.
Taking minimum transfer as the goal, we used space P method to construct model analysis of transit network
obtained the matrix of minimum transfer times between each 2 stops using Floyd algorithm on the built
network adjacency matrix, and used Breadth-First-Search to search the bus route of the least transfer.
Finally, taking the shortest travel time as the objective, we optimized all bus lines of the same OD. The
numerical example shows that the method is reasonable and efficient to achieve regional transit network
optimization.

Key words: traffic engineering; multi-objective optimization; space P; transit network; Breadth-
First-Search
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Fig.1 Schematic diagram of transit network
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Tab.1 Initial transit network

75 N 75 INSLH

1 1-2-3-12-15-6 4 1-10-9-14

2 3-4-5-6-17 5 5-6-7-8-9

3 1-11-12-13 6 10-14-15-5-13 -4
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Tab.2 OD demand matrix for test road network

M A B C€C D E F G H I J K

A 0 50 90 150 210 270 230 190 120 60 70

B 50 0 45 70 96 153 238 359 320 261 122
C 8 43 0 34 76 107 141 201 252 281 171
D 121 82 50 0 62 103 154 210 282 311 205
E 201 154 115 56 0 67 103 144 190 142 151
F o231 192 157 102 60 0 52 101 147 192 145
G 291 243 191 130 96 58 0 64 117 158 216
H 150 214 271 254 218 163 78 0 63 114 152

I 93 144 202 241 190 155 91 52 0O 55 96
J 57 93 152 217 163 212 173 114 60 0 57

K 8 9 101 161 102 171 203 191 90 53 0

K3 AXMEMLER

Tab.3 Result of transit network optimization

#5 DS 5 5L
1 1-2-12-15-6 4 10 -14 -15
2 10-11-12-13 -4 5 7-6-5-4-3
3 9-8-15-5
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Fig. 6 Transit network after optimization (unit: km)
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