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Pedestrian route choice in transfer area of subway station

based on improved MNL model
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2. China Aerospace Science Industry Corp. Beijing 100039, China)

Abstract: Based on pedestrian path tracing, this paper analyzed the influence of different facilities
on pedestrian route choice path selection and route utility in the Transfer area of subway station,
and the utility value of the same type facility in different routes. Through the investigation of pe-
destrian route choice, it studied the factors of pedestrian route choice in the Transfer area of sub-
way station. According to maximum utility theory, the improved multinomial nested logit
(MNL) model and route utility function were established, and the parameters of this model were
determined. The model analysis shows that pedestrian route the choice is related to trip purposes
and travel time on the facilities, and path overlap factor has big effect on route utility. The con-
clusion provides proofs with the circumvention of the crowded path. The model established has
high accuracy, and could provide theoretical basis with the evaluation of subway station service in

the Transfer area of subway station. 4 tabs, 20 refs.
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Tab. 1 Path set of transfer area at Guomao station
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Tab. 2 Set dummy variables
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4 B —
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Tab.3 Calibration results of ps-logit model

AR e ¢ KB (H
Constant3 —2.963 —2.678
Constant5 7.563 6.077
Constant6 0.439
Constant8 3.705
Constant9 2.575
LATEM 1.350 1.972
AR FEAE —1. 648 —2.434
AR (ZE) —0.105 2.776
ATHREE (2 —0.030 2.072
AT O —0.134 5. 295
EATEER CED —0.279 1.985
ATHREE CED —0.041 —2.059
14 3 E (1) —0.725 —2.404
38 E iR (2) —1.639 —1.975
AR () —0. 205 —5.247
AT () —0.078 —3.466
Ps 2.819 2.157
o 0.626 7
o 0.552 5
—2(L(0)—L(®) 236. 648
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Tab.4 Summary of paths utility functions
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4% 3 Us=—2.963—0. 134T, —0. 205Ty —0. 725 Tz — 1. 639 Typp +2. 819 P

s 4 Ui =1. 350200 —0. 134Ty —0. 03 Tg1 — 0. 725 Tzp1 — 1. 639 Tz 2. 819 P,

s 5 Us=7.563—1. 6844, —0. 279 Ts; — 0. 205Ts; — 0. 725 Ty — 1. 639 T +2. 819 P
%1% 6 Us=0.439—1. 684¢,5 —0. 041 Tz —0. 079 Ty —0. 725 Tzn — 1. 639 Tz +2. 819 Py
iz 7 Us=1. 35040 —0. 030 T —0. 205Ts; — 0. 725 Tzp1 — 1. 639 Tz +2. 819 P,

iz 8 Us=3.705—1. 684¢,5e —0. 030 T —0. 078 Ty —0. 725 T 7m0 — 1. 639 Tzpz +2. 819 P
Pz 9 Us=2.575-+1. 3504, —0. 041 Tgs —0. 205Ts; —0. 725 T7p1 — 1. 639 Type +2. 819 Py,
4% 10 Up=1. 35040 — 1. 68445 —0. 279 Ts5—0. 078 Ty — 0. 725 T 01 — 1. 639 T +2. 819 Py,

3.3 EELSH

HRAE R RE 45 RN 4% AL FE AT AR 20 A

COBEAIAR E 32 03 o G 36 £ 1) 28 X6 (/)N
T 1. 96, AT LU H 1 01 o 3fe 7 7 e DX 3 P 1Y B A2 6
FEHTR AN R X AR PR RSO R AN B .
S [ 114 3R 7 T ff3fe DX S A 1) e A2 B 5 25 S AW
ANIEEH L TRFA N B L TR AR % S AT
P AP AT H ARG TR ME 3 14 B2 R K ) B {52
Wi S5 o AT H A AR SBORT B0 BT RRE D 1E . T BT M
PEHAT HA AR BT HoA A7 B A% X A 00 1Y) o ik
BRI HNIE A7 B A X A2 1.2.4.7.9.10 152
Wi S o AN B A 28O Y SRR AE D B LT 30 %7
PUR AFEAHECT 30 2 LA B NHERT A2 1) 226 5 ot ik B

(2) A [) A2 1Y [ 26 Bt » % A2 30O B9 S ik
ATE AR 1 SR 2 RORRRR I E AR IR] L (HL B A 1 1Y
R 2 A7 N ] 200 PR FL S B A 2 B B A7 I I8 I
f 2 A8 T BB A [ B i A2 8 S8R AN )

() NS B E 45 R AT NI N & P i
AT H B FIAE 09 S BB 2350 O 1. 35 F— 1. 684,
L2 X AR AR S T B0t A7 58 I 18] 19 2 BB R P X
SR AR B8 L Y 2 0 K Bt A A T 1) £ 82 T 33

Bt X A ] Ja A A 28 P 1) T8 o 2 Al s
BiAT 7 I 18] 2 B MR 1 4 XA 28 R T B sl Bk i L 358
AT AN A H 3l A K7 AR AR B » H A 3l
PRAR 1980 TRAE 29 D RS 1 2 A0 Ul B AT B i
o] TR #E AT B Sk 1 B4

(4) B A2 T 5 TN 5 A B0 Al 31 {6 9 IE {8 B2 (6
(2.819) . [AJ I AR 52 R MO B O (L % I T 1Y
FARON 2. 81970, L W4 e IX Ik P 1) 6 2% i A2 55
At % A% 14 5 R g R B (L 7 T 5 ) AR
W B A A R A R L R PRI R AR PO R 2 AR
AR 5L PR AT N B AR 0 ML AT O —
B PR 7 A PR A e DX P 4R 3 22 0 Y i
5 DO A BT 58 90 T A BRSO B AR AR
A B TH RO

4 & iF

(DA NJEPEAN AT REE b X £ AT A B4
TEFE 2R 2 5 B DR RO I AT H A AR 0 28 AT
[E1) 5 % B J P o B A T R S IR B OR R B AR R
FRHI B A T A O 3 8 T O R 1 B o T AR AT
o 235 2 e W TRONS B U A 7 I X H 7o
TH 4 A A AL



156

K2 RFFHROARAAF RO

2014 %

(2) 7 A Bk 2 il 22 1] 480 e DX 3P A N i A2 1

AT J— T LA AF 5 AR O M Bk 4 3 22 1) 119 46
e Vit 0 B E S 2 [] B Dl R Rt Ak ot A Tfe
B A A7 B 5 58 He B RO 32 (AR . AR SC BT
5t H BE iE e et o, 4 Ja 24 nl 2 B 3007 35 %
LAt 1 486 5 10 T 2 R 114 4 e 8 Sk A7 A0 B WE 5
A AR Bt AT 5T

S E k-

References:

[1]

[2]

[3]

[4]

[5]

[6]

[7]

T 7R k. 0TI 0 3 38 AR 41 3SR A B P s (D] R
AR 5, 2005,

PAN Dong-lai. Study on the theory of traffic join and co-
operation for urban rail transit hub[D]. Wuhan: Huazhong
University of Science &. Technology ,2005. (in Chinese)
R B % B X A 46 3T 4 4 OC I BRI S [ DL
JE AT Jb AT BT K A 2006,

WANG Jian-cong. Key issues on transfer organization of
city passenger traffic hubs[ D]. Beijing: Beijing Jiaotong
University,2006. (in Chinese)

MRE B W 45 G R s R A e e 7 1 WF SR (D], WE % .
£ K, 2010.

LIN Guo-cheng. Research on passenger transfer in urban
comprehensive transportation hub[ D]. Xi” an; Chang”’ an
University,2010. (in Chinese)

Cheung C Y, William H K L. Pedestrian route choices
between escalator and stairway in MTR Stations[ ] ].
Journal of Transportation Engineering,1998,124(3);
277-285.

Daamen W,Bovy P H L., Hoogendoom S P,et al. Pas-
senger route choice concerning level changes in rail-
way stations [ C]//Transportation Research Board
Transportation Research Board Annual Meeting,
Washington DC: National Acaderny Press, 2005:
1-18.

R AT AN HME, = 55 —. SRIEBRIZ 51T 2 'R
PP 2 FEBER DT [T, H ARG # W 5T - o8
W4 ,1996,11(2):701-702.

Oshima Y, Mtsuhashi S, Miura S. A basic study on
transfer resistance at railway station[]]. Proceedings
of Infrastructure Planning,1996,11(2):701-702. (in
Chinese)

Al XUAE R IVA . B T 3R % BB i RO FEBH T Y
BT A PE 43 [T ], W) o K% 4. A AR IR,
2010,38(1):92-97.

HE Jing. LIU Zhi-gang. SUN You-wang. Transfer con-

[8]

L9]

(10]

[11]

[12]

[13]

[14]

[15]

venience analysis based on the energy and mental imped-
ance of passengers[ J]. Journal of Tongji University: Nat-
ural Science.2010,38(1):92-97. (in Chinese)

JEE A SO . B AR e 5 P E S K R Y i D T TR L
B, A B T/ ,2010,35(1) :28-32.

ZHOU Xi-zhao, HU Wen-jun. Several ways of solving
overlay in route choice[ J]. Central South Highway
Engineering,2010,35(1) ;:28-32. (in Chinese)

X2 SRR AT BT A A AT A B AR
W) ], 3T 3258 , 2008, 6(6) : 46-53.

LIU Ying, Wu jiao-rong, LIN Hang-fei. Study on pe-
destrian route choice within a rail transit station[]].
Urban Transport of China, 2008, 6 (6): 46-53. (in
Chinese)

Hoogendoorn S P, Bovy P H L. Pedestrian route-
choice and activity scheduling theory and models[ J].
Transportation Research Part B: Methodological,
2004,38(2):169-190.

Hoogendoom L. S,van Ness R,Bovy P H L. Path-size
modeling in multi-modal route choice analysis[]].
Transportation Research Board Annual Meeting, in
Cd-rom with proceedings,2005(1921) :27-34.

Koz . AR BB AT A Ak Hr s TR LML db
A N RS AL . 2004,

GUAN Hong-zhi. Disaggregate model A tool of traffic
behavior analysis| M ]. Beijing: China Communications
Press, 2004. (in Chinese)

X
PN RSB SELT]. DU TR 2E 24 58
5T M ,2012,36(1):149-152.

BAT Hong-yu, Yan Hai, Liu Shi-xu. PSL. model-based

Ny
W,

I F PSL BRI BB % 0
i B2

pedestrian route choice study in rail station[J]. Jour-
nal of Wuhan University of Technology: Transporta-
tion Science & Engineering,2012,36(1):149-152. (in
Chinese)

FALAE. SPSS Gt 5 4 Hr (M. db 50« L Tk i AR
#t,2007.

YU Chuan-hua. Statistical analysis with SPSS[ M.
Beijing: Publishing House of Electronics Industry,
2007. (in Chinese)

F1/N I A 42 3 B0 R0 5K 52 5 $8 (TransCAD
4. X0 [M. Jb st HUBK Tolk i RiAE L 2010.

YAN Xiao-yong, Liu Bo-hang. Transportation plan-
ning software experimental course(TransCAD 4. X)
[M]. Beijing: China Machine Press, 2010. (in Chi-

nese)



