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Abstract: The vehicle window was introduced to the study to address the problem that the factors
considered in the route optimization study of multi-vehicle customized bus are not close to the actual
situation. Firstly, the concept of vehicle window was introduced to describe the departure cost, travelling
cost, vehicle capacity and travelling speed of different type of customized bus. Secondly, an integer linear
programming model with vehicle window was constructed. The model has passenger time—-space window
and vehicle window as input, and the minimization of enterprise operation cost and passenger travel cost as
objective. Finally, a three—segment hybrid encoding genetic algorithm including the customized bus,
boarding point and alighting point was designed to solve the model according to the characteristics. It solves

the problems of chaotic service order and low optimization efficiency caused by hybrid coding in most
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stations.An example analysis was carried out in the Sioux Falls network. The results show that: The model

with vehicle window is more suitable to the actual scheme, and the greater the difference of vehicle speed

ratio, the greater the impact on the scheme.

Key words: transportation planning and management; customized bus; route optimization; vehicle

window ; genetic algorithm
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Table 1 Customized bus route optimization problem
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Table 2 Passenger travel information
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Table 3 Vehicle configuration scheme
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Table 5 Notation and description
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Table 4 Optimal transportation scheme under different

vehicle type configuration scheme
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Table 8 Passenger’'s commuting demand
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Fig. 4 Optimal solution evolution of genetic algorithm
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Table 9 Transport scheme
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Table 10 Impact of vehicle type ratio on operational

efficiency
kg iz F 44 JEALFY & AT HAR R
il B/ FIHZ/ % WA /min - Bl /o0
A:100%  6(A:6,B:0) 50.0 254.0 581.6
B:100%  7(A:0,B:7) 85.7 207.5 510.5
A:50%,

6(A:2,B:4) 75.0 222.4 501.8
B:50%
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Table 11 Impact of speed ratio on operational

efficiency
K/ iE A JERLFYY % AT HARR
(km+h™ ") He/ 4 MR/ % W /min - Ffi/ o0
A:B=1:1 7(A:2,B:5) 66.7 254.0 569.2
A:B=3:4 6(A:2,B:4) 75.0 222.4 501.8
A:B=3:5 7(A:1,B:6) 75.0 163.8 464.8
A:B=1:2 7(A:0,B:7) 85.7 142.0 432.2

®12 HEEZEEXNEZERRNEMN
Table 12 Imapct of time window width on operational

efficiency

WG R SRR A eE BIAT HARR
EEE B /min B/ RIUHEE/% WHE/min BB/ T

b 4 8(A:1,

) 1 60.0 204.3 542.5
AN LA B:7)
b 2 7(A:2,
) 3 66.7 215.2 512.8
AL B:5)
6(A:2,
AR 5 75.0 222.4 501.8
B:4)
a2 6(A:1,
) 85.7 214.6 491.4
A B B:5)

YA 7 1100 % B, 328 A4 80 i L4, A2 43 F
¥y A H 8w 10.7%, e & OB W AT R e >
6.7% , Hbs s BUE BN 1. 7% , [6) B Al 38 8 i
ARBEINS. 4%

M2 11 AT R TSR AT Y
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N Va2 S B N - S T i D 1 5
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