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Cooperative Passenger Inflow Control of Urban
Mass Transit in Peak Hours

ZHAO Peng, YAO Xiangming, YU Dandan
(School of Traffic and Transportation, Beijing Jiaotong University,
Beijing 100044, China)

Abstract: A cooperative control model was established based
on mathematical programming to minimize the passenger loss
delays and maximize their turnover by adopting the flow
control rate as the quantitative basis. Then, an empirical
analysis was made of Beijing subway Line 5 on the indicators
of transport capacity utilization, retention rate and stranded
passengers. Results show that this model can effectively
improve the transportation capacity utilization, therefore,
stranded passengers are reduced, and the contradiction
between the passenger flow and the transport capacity is
relieved.
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Fig.1 Framework of inflow control model
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Fig.2 Schematic map of the passing rate calculation
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Tab.1 Forcast of passenger demand at stations A
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1 2 853 2 964 3012 3074 2 742 2 261 2182 2 042
2 2 601 3 406 3 666 3 745 3630 3197 2 661 1974
3 903 1044 1295 1416 1442 1036 934 671
4 1033 1430 1710 2 080 1785 1419 1214 979
5 690 799 798 856 719 605 586 441
6 404 516 500 513 421 477 422 386
7 398 458 542 628 623 636 504 518
8 436 650 657 732 774 740 658 430
9 880 1452 1 886 2 670 3 062 3276 3186 2 680
10 211 321 479 481 439 464 395 242
11 166 202 231 282 307 343 312 286
12 102 162 252 246 250 156 188 142
13 56 76 80 82 120 92 99 53
14 72 58 101 137 136 111 87 76
15 63 76 82 102 139 119 98 104
16 46 58 82 63 96 78 63 40
17 736 1146 1206 1378 1432 1284 1166 854
18 696 718 822 914 770 712 630 572
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23 0 0 0 0 0 0 0 0
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Tab.4 Time-dependent inflow control rate %
- Bt Bt
7.00—7:15 7.15—7.30 7:30—7:45 7.45—8.00 8,00—8:15 8,15—8,30 8.30—8:45  8:45—9.00
RiEzE 50 50 50 39 26 13 — —
KiEFE 48 50 43 50 50 30 — —
XL 33 50 50 42 20 16 10 8
SEKAR 40 10 33 24 30 50 36 18
KA 36 42 42 50 50 26 — —
Jr3EEEL 30 43 50 38 32 34 23 —
KR 15 17 20 24 23 29 — —
BHEEAEILD 10 15 15 17 40 29 — —
HHrEREO 21 33 43 50 42 34 32 20

I “RREUWERRAE, AT ER.

5 45 T g e I B X [R) i 3% RE ) F 2 )
ROATLE N, AR R —ERE LRFX
(Wi 25 BRS3034S R R P A g O o (3
WidS OEITHIXEL. WK 1 AT LIE 0, B
1 38 42k 5 A BT TR 2 5 A, » 200 A SR B I 8 42 o 1
e » & B 7 X A TR A AHEFTIRE, [F
ot i BB i PR B Oh B AR B bR S R i 3R R X
(6] 3 REF FH 2.

i B AN B B S R TR R A LU, i B %
BAERRERFRESZREN A TFERRD,
Fyh s R JIBOK. Wi B R G IR R A A,
U AT LAERARR 0 N O B 20T SR T B 5 DRt
TEANHEAT W3R 45 1 ik 37 2 i B SR R i B R 22 i,
(R4 i o SR 4 R T LA i [ 4 s B 2 37
YRR 5E 6 Prn i B R (ERERR) Frif
JS A {ELAH .



1346

B B K 2 2 (8 A B2

ERVE

0407
035}
0.30F,
ga%—
B 0.20¢
iow—
0.10F
0.05F

02345678 91011213 14151617 18192021 225
e uit S
E4 FipTiEmim®

Fig.4 Average inflow control rate of stations
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