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Abstract:

service mode and timetable,

Considering the interaction between bus
this paper proposed a bi-
level model to design the schedule of multiple bus
services, in which the upper-level jointly optimized the
timetable and service modes while the lower-level
assigned the passenger trip demand to bus services. Due
to the complexity of the bi-level model, it proposed a

heuristic algorithm to solve the model efficiently. It used a
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genetic algorithm (GA) to solve the upper-level model
and applied the Dial algorithm to assign the passenger
flow to bus trips. It used the real-world data of No. K1 bus
in Jiangyin, Jiangsu and No. 737 bus in Shanghai to
validate the effectiveness of the proposed model. The
results show that the coordinated design model can
decrease bus operational costs and efficiently improve

service quality.
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Tab.1 OD matrix of bus passenger(Case 1)
OD &/ ANk

i

1 2 3 4 5 6 7 8 9 10
1 600 189 165 64 44 342 605 726 395
2 11 10 4 3 20 35 42 23
3 5 2 1 10 18 22 12
4 0 0 2 4 5 3
5 2 13 24 29 16
6 13 22 27 15
7 12 14 8
8 36 19
9 67
10
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Tab. 2 Optimized results of bus route schedule
g il
1 7:00 7:05 7:12 7:20 7:28 7:35 7:42 7:47 7:54 8:01
2 7:08 7:18 7:31 7:44 8:03
i 3 7:15 7:20 7:27 7:35 7:43 7:50 7:57 8:03 8:10 8:16
— 4 7:24 7:34 7:47 7:59 8:19
J& 5 7:31 7:36 7:43 7:51 7:59 8:06 8:13 8:20 8:26 8:32
Ll 6 7:40 7:50 8:03 8:15 8:35
7 7:47 7:52 7:59 8:07 8:15 8:22 8:29 8:36 8:42 8:48
8 7:55 8:05 8:18 8:30 8:50
9 8:04 8:09 8:16 8:24 8:32 8:39 8:46 8:53 8:59 9:05
10 8:30 8:39 8:46 8:53
11 8:16 8:22 8:31 8:36 8:44 8:51 8:58 9:05 9:11 9:17
gﬁ 12 8:42 8:50 8:58 9:06
- 13 8:29 8:34 8:43 8:49 8:56 9:03 9:10 9:18 9:24 9:29
J& 14 8:55 9:03 9:10 9:20
i 15 8:41 8.:46 8:54 9:01 9:08 9:15 9:22 9:30 9:36 9:41
16 9:07 9:15 9:24 9:30
17 8:54 8:58 9:06 9:13 9:20 9:27 9:34 9:42 9:48 9:53
18 9:19 9:27 9:36 9:42
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Fig. 3 Optimization results of bus service mode
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Tab. 3 Optimization results of multiple mode (Case 2)

Jii (5. % C/0t-h™) C,/(Jt-h™h) C/(E-hh)  BEAR/OGE-h Y
— ARG Rk 4 1—3—5—7—10 375 541 1451 2 367
_ ARG IX A4 4—5—6—7 468 672 1649 2789
IS 843 1213 3100 5156
F4 AXERODEMHE
Tab.4 OD matrix of bus passenger
s OD &/ Ak
DAY
2 3 4 5) 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 0 0 1 0 6 5 1 5 1 3 8 3 3 1 5 1 3 2 4
2 0 0 0 0 2 1 3 0 0 1 0 1 12 4 0 8 2 0
3 0 0 0 1 7 2 6 3 0 2 0 5 0 2 3 4 0
4 0 0 1 0 0 0 10 7 6 3 2 1 4 2 5) 2
5 0 0 1 1 2 5 3 3 0 2 1 1 2 1 0
6 0 5 12 20 23 33 21 16 17 8 9 12 7 1
7 0 5 18 20 16 18 15 18 17 11 6 0 0
8 0 14 22 32 25 18 16 17 14 14 7 9
9 0 5 12 21 15 6 7 12 6 4 0
10 0 0 23 12 8 9 3 2 1 0
11 0 7 8 5 3 2 2 1 1
12 0 4 2 5 3 8 1 2
13 0 9 12 11 7 2 2
14 0 2 9 7 1 1
15 11 4 12 2 2
16 7 8 7 12
17 12 2 1
18 2 0
19 2
20
x5 HTRAMBERLERITLE
Tab. 5 Comparison of multi-step optimization and integrated optimization
pom Eaxn Kk % PN C,/ C,/ c/ SR/
- B Ko DS S (JG-h™) (JG-h™) (Jt-h™) (Jt-h™)
sk 12 11 1—5—8—12—16—20 968 684 4345 5997
A xee 12 11 1—5—9—12—17—20 972 657 4 155 5784
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Tab. 6 Comparison of different OD size results
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