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Dynamic route planning method for a high-speed rail feeder
bus based on mixed demand

WANG Yugiong

(Department of Economics and Business Management, Party School of China Railway, Beijing 100088, China)

Abstract : To meet the needs of passengers for connection and evacuation at high-speed rail stations and enhance the
role of high-speed rail stations as urban comprehensive transportation hubs, a dynamic route planning model of a high-
speed rail feeder bus is established based on mixed demand that includes reservation and real-time demands. Based on
the reservation demand, considering the operation cost of a bus company as well as the travel time cost, the route
planning model is established before the start of operation. An improved genetic algorithm was designed using niche
methods to solve the problem. After the start of operation, real-time demand can be inserted into the established vehicle
route with temporary stations. To realize a dynamic route planning scheme, an integer planning model is established to
minimize the variable cost of the system. Using the proposed method,30 demand groups were randomly generated and
solved in the Beitaipingzhuang street area, Beijing. Results show that the model can generate an optimal dynamic route
planning scheme for a high-speed rail feeder bus in two periods to satisfy the mixed demand. Compared with traditional
genetic algorithm, niche genetic algorithm can effectively avoid premature and obtain better results, thus confirming the
feasibility of the proposed model and the niche genetic algorithm.
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Table 1 Reservation demand information

wikdns  EMEGAT W% JUVER Y 4z I i) R B I i)

1 1 2 [7:03,7:05] 7:58
2 2 2 [7:05,7:07] 8:00
3 3 1 [7:13,7:15] 8:06
4 4 2 [7:18,7:20] 8:10
5 5 2 [7:14,7:16] 8:10
6 1 [7:08,7:10] 8:15
° 7 1 [7:07,7:09] 8:12
8 2 [7:03,7:05] 7:58
’ 9 2 [7:06,7:08] 8:00
8 10 1 [7:20,7:22] 8:20
1 2 [7:05,7:07] 7:57
’ 12 1 [7:25,7:27] 8:29
10 13 1 [7:11,7:13] 8:06
11 14 1 [7:16,7:18] 8:02
15 2 [7:15,7:17] 8:12
12
16 1 [7:13,7:15] 8:10
13 17 2 [7:15,7:17] 8:15
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Table 2 Real-time demand information

G A B[R] fiESEVe ] 301 1 5 3
1 7:10 2 1.2
2 7:10 2 12
3 7:20 1 2.4
4 7:25 1 9.11
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Table 3 Comparison of test results
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AR 0.9 AF TR 0.2 FPEEEL 100,
AH 783.6 89.4 23.5
B S 200 16212 5

XA 0.9 AE TR 0.2 FHEEL 100,
B# 811.5 89.4 24.3
e R ACE 200

c4 [q] A 40 757.8 54.6 24.5
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Table 4 Dynamic route planning scheme for a high-speed rail feeder bus

KR TR (T 7ON Ik E/ AN LK /km REMZ THRIBIAR ] SEPREIARZ] WA SE R AL

1 14 11 15.9 7:00 7:52 7:54 2
2 14 11 15.4 7:10 8:01 8:05 3
3 9 4 14.9 7:20 8:07 8:10 1
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Fig.6  Algorithmic optimization process diagram
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