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Multi-objective optimization model for bus transfer station

layouts around metro stations
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Abstract: To enhance the efficiency of public transit transfers, a multi-objective collaborative optimization
study on the layout of regular bus transfer stations around subway stations was conducted.A multi—objective
collaborative optimization model considering three main objectives: passenger transfer convenience, travel
time cost, and bus station load balance, was constructed. A solution method based on the social spider
optimization algorithm was provided, and dynamic learning rate adjustment methods and Pareto optimal
solution sets were introduced to optimize the algorithm. The case analysis results show that after
optimization, the average shortest path is reduced by 28.98% , the average shortest path time is reduced by
34.22% , and the average station load balance is improved by 6.5% , indicating that the model has a good
optimization effect on station layout.
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Fig. 4 Daily segmented inflow and outflow passenger flow at bus stops around subway transfer station A in may 2023
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Table 1 Peak hours and card swiping numbers of bus

stops around subway transfer station A

NBES A IR eI B et B R B/ (A -h )
B1 8~9 214
B2 16~17 1695
B3 7~8 648
B4 7~8 964
B5 17~18 184
B6 16~17 1797
B7 7~8 1400
B8 16~17 916
B9 7~8 546

R2 MGBmRHAFHESENREEXEHEERE
Table2 Peak hours and maximum passenger flow of

entry and exit at subway transfer station A
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Fig.5 Passenger flow distribution at bus stops around subway transfer station A
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Table 3 Shortest paths of each target node before and

after optimization
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Table 6 Shortest paths of each target node before and

after optimization

n e e e e
. , . LAk e i
DRI TR VON PR LUECHRLTIN N
Bl 18 30 9 16
B2 73 69 88 77
B3 44 47 40 42
B4 52 55 31 39
B5 9 10 15 21
B6 74 71 93 82
B7 72 70 60 60
B8 37 33 68 65
B9 43 43 26 28

PR TS 2% R, 3 A Ak B R LA ) AL i) A
SR, PSO A 22 g ]38 b 2% 5y 1 B0 i s, B
B o RO ) T e e T IV A SR R T A
1%

(3) BB KL (SA) J& — R AL 0L 4y B1R K
1 R B T AT LA R R D R AR Y
U E TR HEZ B A . SA B BR A Bk Hh R
TR L R BE T, N e 1 42 SR 18 R0 T A — S AR
oo SA Y E B R W SIOE S JUHOR AR
iR T S A N N TR

o 1A ) 60 52 6 5 58, 0 4 O Ak 5k ik A7



% 3 REE,F BN AFTAATRELEF A S BAFRAER - 721 -
1.0
5.7323 573231 !0
Je MBS R (M) N
M O(M1-M5 * BRI M)
3.7322 . :z\ iﬁE)ﬁ(BE-B% ) 57322 !%ﬁ&{)\l%&gM)
| + ¥ (MO01-MO8) A BILE A Sl
. 0.8 08
| o
5.7320 ) l <7320 |
. & oy
) | 0.6 g ) % 0.6 3
S . | 2 1 &
57318 | & B 57318 . = Y
TR & @ e &
- e - Y o | KL :
@-"‘ NV 0.4§ ot . 0.4;:135
57316 J X 57316 . %
. om
ST 000 4100 4200 4300 . ST312773000 4000 4100 4200 4300 I
4 +1.409¢7 0.0 7 +1.409¢7 0.0
(a) LR R S L Bk p SR o (b) B B 5 A B 3k 15 S
5.7323 ' 5.7323 10
- o HBERYE (M) | e HUEREE (M)
' BB A D MI- \ \
3.71322 ¢ on i’Eg)f—i(Bg-B% 5.7322 — !%%(t%\l%g@) =
L e FA(MO1-MO8) L) oa AL AR ¥ 5
. 0.8 || +0.8
| |
5.7320 - 57320 L
\ ¥ # X 5
V[ jo | A iz
. | 06 8 | 0.6 3
S C i & S m &
®ST18 | O B @ 57318 — S
et & PSS r s, &
____‘-- e s i L o |\ Wiy i
¢, 04 8 =y 04
57316 - ram X 57316 Fam by
n L
| [ [ Ay |
57314 A o> 57314 - o
[ G [ - [
N B - \ -
NI [ \ |
57312 : : : : ' [ | 57312 . . . . [
3900 4000 4100 4200 4300 | 3900 4000 4100 4200 4300 m
BpE +1.409¢7 0.0 7 +1.409¢7 0.0
()M MR G AL B 0 R F AT (d) B R I JE AL B ok R AT
B7 AXRMERESHE

Fig. 7 Distribution of bus stop loads
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different algorithms
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