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Research on passenger flow grade prediction of

urban rail transit station based on graph theory

YU Li, LIU Zhigang, SHI Zhifeng, CHEN Yingxue, ZHANG Xiangming
(School of Urban Rail Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Scientific station classification is conducive to the station of new line to refer to the existing stations of the same grade,

and to quickly and reasonably determine the facilities, equipment, staff size and passenger flow organization plan. The graph theory

method can accurately and efficiently excavate the potential rules and characteristics of line network. The shortest distance from the

center of the city is introduced as a substitute index for the surrounding land use, and degree value, near—centrality value and node

intermediate value are used as grade evaluation indexes to describe the importance of the site, and K-means clustering is used to

classify the site points into 10 levels. The passenger flow level of Shanghai rail transit stations is predicted according to the

importance level classification. The number of stations with the grade error within 2 reaches 264, accounting for 86.8% of the total

number.
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Fig. 1 Space L model example
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Fig. 2 Topology of Shanghai rail transit network
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Tab. 1 Number table of some site indicators( part)

ik J# £33 1 A i AR {28 K IE WHRIC iz
AR 6 0.105 1 0.147 6 0 4 5 4
A ALV 4 0.104 0 0.1350 1 5 4 3
AT K Al 2 0.125 4 0.203 0 6 12 5 2
JLEGY ] 8 0.093 4 0.227 1 4 0 8 8
i &) 4 0.101 6 0.219 7 3 7 8 5
WKL 6 0.165 1 0.139 9 5 8 0 3
LRI 4 0.154 1 0.048 4 4 8 3 0
ERRG:LV 2 0.082 0 0.034 6 5 5 3 6
sl g 2 0.073 8 0.064 0 4 8 9 8
WER 1 0.064 4 0.006 6 11 15 10 7
AR EBRLY 1 0.061 0 0.045 3 8 4 12 22
S 2 0.079 2 0.057 8 15 18 10 12
i+Je 1 0.057 7 0.038 9 17 8 13 16

3 ET K-means WFEHEEEERBERFMEST

P A2k 2 3l o A T 4 I H B XA AN ]
55 % i i 25 S ORI e Y e UG 45 A I
T BT AR S W a5 A [R]85 A e | sl o5 R 2
T L St A ST ) o 3l 118 i B B s AR
MR IR AR , 5 sty 557E SE PR W 31 M 45 ) v i)
B ARG A K-means BRB LRS! g5y o
B VEN R IR 0 G SRR T

HEOE SSRGS Z O Tl

JEE A G INAF A SEBR AR L, 75 X5 0 43 1 A sy L R AR
XoF A0 A X 2L 3 05 AR AR S R T S Y, AR
TE Sk 2543 R A B RO S50 . 2 T LS i B Ay
X345 R Rl R A, SRR S8 & R 10 172K
2, Gt Z W EARAS B e A 1Y) 2 0 S R R A
REFEIRIBEER UK 2,

XT 304 A A3l ) B AT S R R 4528
T ZE 0 R R IR A B0 T8 28 3 3l 1 A 2R 2 R 3 10 2%
HARNAENE 3,

R2 LBREXBRRFLBRER ()

Tab.2 Clustering results of Shanghai rail transit stations ( part)

T K 34 Erass e T K £
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87 % 7 130 RARA 3 12 I fiki 1
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Tab. 3 Importance grade of Shanghai rail transit station
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Fig. 3 Numerical distribution of inbound passenger flow at each
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Tab. 4 Specific classification standard of passenger flow grade

SRR BWXE/N | EWEHR FRXE/A
1 <10 000 6 30 000~35 000
2 10 000~ 15 000 7 35 000~ 60 000
3 15 000~20 000 8 60 000~90 000
4 20 000~25 000 9 90 000~ 100 000
5 25 000~30 000 10 =100 000
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Tab. 5 Partial station classification results from the perspective of graph theory and passenger flow
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Tab. 6 Forecast of passenger flow grade in some old stations

il fiul] SEhR K T SEhrR oy fidul] 47
st 3 3 Bl 5 7 Hm 3 2
A 2 1 =N 7 7 R P 1 2
PR I 1 1 HHEIL 8 8 TR 2 2

HE R 3 3 REE 5 5 LAY 1 2
i 2 1 T 5 fi% 6 5 HIMKIE 1 1
I 6 1 o 1l % 5 5 IR it 1 1

MR 3 2 T R 8 8 5 e fi 3 2

i 1 1 Vawa e 3 3 itk 2 1
AR L 2 2 KR 3 4 L% 1 1
ZEF 3 3 Jete 2 4 FH VL% 1 1

R 3 3 pay i) 1 4 4T i 1 2

=i 2 3 T % 1 3 R 2 1
PR 2 3 %241 3 3 L Pgis 2 1
B 6 3 LA L) 2 1 AR 3 2

N T SIETIN ZE R A 25, 2 R B
OO 25 455 S P B L A R B B 22 (EL 0 A, &l 4 B
ﬁ?o

200
« 150 148
m
%100 85
§50 31
21 0 . ;
Joo MHZED O MHZE2 MH2E3 0 MH2E4 MH2ES  AHZEG

4 HRBEFETHEESH

Fig. 4 Difference distribution under two categories of stations
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