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Optimization Design of Multiple Services for
Urban Bus Corridor With Genetic Algorithm
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Education, Tongji University, Shanghai 201804 ,China)

Abstract: Based on the urban transportation demand of bus
corridor, this paper studies the optimization design of multiple
services with urban transit. For the operation characteristics
of bus lines, the optimization model of minimum costs in
terms of waiting time, in-vehicle travel time and operator cost
is developed with genetic algorithm (GA). An application of
the model to the case of No. 737 bus line in Shanghai shows
that the optimization model is practical and effective for
satisfying the demand of passengers and improving the
operating efficiency of bus transit system.
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Fig.1 Multiple-service transit line
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Fig.2 Genetic algorithm process
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Fig.3 Load profile bus corridor
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Tab.1 Example of OD matrix
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R 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 — 3 30 12 33 96 9 24 21 75 6 3 3 — — — — —
2 — — 3 — — 6 — 3 — — 3 — 3 — — — —
3 — 3 6 15 — — 3 6 — — — — — — — —
4 — 6 15 — 6 6 18 — — — — — — — —
5 — — — — 6 3 6 6 12 — — — — —
6 — — — — — — — 6 — — — — —
7 — — — — — — 3 — — — — —
8 — — — — — 6 6 — — —
9 — — 3 6 48 27 18 — 6 3
10 — — 3 30 21 9 — 6 6
11 — — 45 30 27 3 6 6
12 — 51 36 42 27 9
13 — — 3 6 21 27
14 — — 3 42 12
15 — — 24 30
16 — — 3
17 — 3
18 —
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Fig.5 Multiple-service patterns on bus corridor
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Tab.2 Results obtained from optimization model and

AR AL Y Furth 42 ) i 1% G2 45

traditional model

BACIXE P25 AR 2 s, 430 R I8 ZE Py I TR A ¥ B LB R /Y
bt Furth A7 3 E 8N 25. 95 %6 , B X 2RI R B IR ZERA  temmn ! 2175 1799 19.21

FNESR TR ; XKL R R EE FeFMBEERARLA  JC » min—? 846
D V73 0 £
ANERTREA 6. 6726 IR R KB R HENMERS 6 min ! 3121

928 —8.83
2399 25,95

SHAREI RN A R & KBS RF M X —EE AR, BB JEeh! 6142 5126 21.60
XEER RIS T AR SS K. REHR PEK - h? 15 13 15.38
45 —6.67

SRR SRR s R iy SRR T =



1056 Rl ¥ k2 2 WE KRB 2B

Bus

Sqop +ARE okNE ARAE
& 700 a A

%
20t -,

E 0 1 1 1 1 1 1 1 ]
K 1 9 0 1 12 13 14 15

AR
6 SHRERAATUABEREFESILTEE

Fig.6 Proportion of sharing passengers of full-stop,

limited-stop and short-turning
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Fig.7 Differences in optimization and traditional models
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Fig.8 Sensitivity analysis of optimization and

traditional models with different demands
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Fig.9 Sensitivity analysis of different mode

combination
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Tab.3 Sensitivity analysis of genetic algorithm
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AR IR CIEEy i mEUE /7T B HER M
N = 15 ETH 15 I N
worwn JEARE Temme R
10 266 4 210 101 37.8 4 568 8.5
11 652 4 765 147 22.5 5 160 8.3
12 764 4 868 122 16.0 5228 7.4
13 885 5033 169 19.1 5511 9.5
14 912 5 126 162 17.8 5 669 10. 6
15 677 5532 103 15.2 6 185 11. 8
16 592 5 864 95 16.1 6 398 9.1
17 611 6 025 92 15.1 6 802 12.9
18 721 6 142 101 14. 3 6 971 13.5
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