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Study on comprehensive development index of urban public
transport stations based on VIKOR method

CAO Zhen ,L1U Ruiling ,\WANG Yuping ,GENG Juan ,/HANG Juan
(School of Civil Engineering, Xi'an Univ. of Arch. &. Tech. ,Xi’an 710055, China)

Abstract: China’s urban development has gradually entered the stage of developing land resources mainly in stock.
As an important land resource of urban public transport facilities, land for public transport stations should be
actively introduced into the market mechanism for comprehensive development. In China, especially in the northern
cities, there are few examples about the comprehensive development of bus station, and there is no fixed index
standard for judging whether a station is suitable for comprehensive development. This article first summarizes the
general situation of Xi'an's bus stops, regional profiles and land market surveys. Secondly, the index system of
evaluating whether the bus stop is suitable for comprehensive development is constructed by selecting the suitable
factors from the obtained research, and the weights of them are obtained respectively by using the factor analysis
method and entropy value method, VIKOR evaluation method is used to establish the evaluation model and factor
weight vector for calculation. Finally, taking Xi'an as an example, the existing bus stations in Xi 'an are substituted
into the established evaluation model, and the sequence of proposed stations for comprehensive development is
obtained, which not only verifies the feasibility and applicability of the system, but also provides ideas for the
comprehensive development of public transport stations in Xi'an and even the whole country, and puts the “Priority
development of public transport” into practice.

Key words: Stock land resources;Public transport facilities; Comprehensive development; VIKOR evaluation meth-
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Fig. 3 Changes in the volume and price of commercial land
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Tab. 2 Original matrix C

C; B, B, B, B, B; By
1 3 1 5 1 4 2
2 2 3 5 2 3 2
3 2 3 4 1 3 2
4 2 3 5 1 3 2
5 2 3 5 2 3 2
36 1 3 3 1 1 2

3.3 WEHE
HEBRNEN FECH TS, AXE LR

P 4 A BB B D - 40 BT R 0 A — AR AR AL
o, W mE R RS R E, R
AR AR S IE R R .

FIH] SPSS & A X % — A bR 2E4T - 70 A
P BT R T

% % %
1 3815 29350 29350 3815 20360 20350 3488 24524 24524
2 1760 13535 42885 1760 19535 48885 1958 21064 45588
3 1740 13384 66269 1740 17384 66269 1907 20681  66.269
4 1284 9874 76442
899 6917 82060
813 6253 85313
640 4920 88433
8 596 4585 91.018
9 516 3966 93484
10 420 3233 95717
1" 291 2200 97657
12 176 135 99011
13 051 389 100.000
Py

B4 DHAEMEBR
Fig. 4 Total variance explanatory table
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66.269%, HEMMFFERS KT 1, PBIFF &
WIT M) 3 A —%Aabr. B IERT 3 AN HEbRS
b 24.524% . 21.064, 20.681%, ¥ A¥%5), H
T MR RS 6000, BB RIBBORELF. ¥ 3
AT AT IR — AL, BIREAS 3 & — AR bR
AE Sk 0.370, 0.318, 0.312.

PRI M C RNLLV RS, FIH MAT-
LAB %A, RUREAS )25 LS b (A ik A AL .

A=[]

[n, m]=size(A);

for j=1: m

C(:, D=C(A(:, j)—min(A(:, j)))./(max
(A(:, j))—min(A(:, j)));

end

fori=1: n

for j=1: m

P(i, j)=C(@, j). /sum(C(:, j));
end

end

fori=1: n

for j=1: m

if P(z, j)==0
P(i, j)=1E—6
end

end

end

for j=1: m



e

55 13 O, %

£TF VIKOR & B0IRTT 22 22 5 vl £ JF R A6 BT 5T

17

e(j)=(—1/log(n)) * sum(P(:, j). * log(P
(s 7))

end

d=1—e

for j=1: m

w(j)=d(j)/sum(d)

end

’ ’
s=wx Py s=s;

[ssort, id]=sort(s, descend”)

BEAFE) & — KA T I 9368 bn 1 (B VE
B, S5 T RAER )2 & 38 bR A H b J2 0 AL 55
T RAEIRZ AN T — 48R 2 AL E X — 248
FrIZEACE. AT 3 & bR AL W 3.

3.4 HeiLERE

i A (2) M) KRG AR C BEAT M

AL B, B X, DL 4.

3 WEEX
Tab.3 Weight table
— A6 bR 2 AL R AEhR 2 LERIERES I &AL E
vl AR (B)) 0.714 1 0.264 2
iR 2 (A)) 0. 370 JHE R (B,) 0.148 9 0.055 1
JE 32 F M 5 (B ) 0.137 0 0.050 7
I AT LR BEEL(BY) 0.356 4 0.113 3
2 EBLAK (Bs) 0.123 8 0.039 4
2 EENL(A,) 0.318 @R (Bs) 0.268 9 0.0855
TG (B:) 0.051 2 0.016 3
2B ik (Bs) 0.199 8 0.063 5
ZUERE L (Bs) 0.580 5 0.181 1
ANOHEBL(By) 0.075 0 0.023 4
ol B Ak R 3R (As) 0. 312 i85 (B 0.010 7 0. 003 3
JE ZrE A (Bay) 0.112 1 0. 035 0
kPRI X ZE K (B ) 0.2217 0.069 2
x4 HEHERX
Tab. 4 Normalization matrix X
X, B, B, B; B, B; B; B, Bs B, By, B, By, By
1 0.282 0.062 0.222 0.104 0.261 0.331 0.138 0.354 0.281 0.222 0.167 0.199 0.171
2 0.188 0.185 0.222 0.207 0.196 0.331 0.208 0.157 0.187 0.148 0.056 0.133  0.171
3 0.188 0.185 0.178 0.104 0.196 0.248 0.138 0.118 0.094 0.148 0.056 0.199  0.171
4 0.188 0.185 0.222 0.104 0.196 0.331 0.138 0.157 0.094 0.074 0.167 0.133  0.171
5 0.188 0.185 0.222 0.207 0.196 0.166 0.208 0.197 0.281 0.222 0.167 0.199  0.171
6 0.188 0.185 0.222 0.311 0.196 0.083 0.138 0.354 0.281 0.222 0.167 0.133 0.171
36 0.094 0.185 0.133 0.104 0.065 0.083 0.208 0.039 0.187 0.148 0.167 0.133  0.171

3.5 FUAFRIEEIEH

TENG S 46 6 P BT Ak 5 AR s 2 X (5) A K
(6) B a] 15 21 1E f3 B AR 55 ) ok

rj =(0.282, 0.185, 0.222, 0.311, 0.261,
0.331, 0.208, 0.354, 0.281, 0.222, 0.222,
0.199, 0.171)

r; =(0.094, 0.062, 0.044, 0.104, 0.065,
0.083, 0.069, 0.039, 0.094, 0.074, 0.056,
0. 066, 0.000)

HERBAX(NZAK ) TR S, R &
QMH, HY, o HE S XARN: o= (0.114 0,
0.038 1, 0.037 6, 0.153 8, 0.093 9, 0.197 2,
0.036 1, 0.101 8, 0.018 2, 0.055 6, 0.069 7,

0.084 1), AL A BLO.5, BIFERUeH X T BEK

g A R A AR I e . e A HE IR Q
MBI BTk 36 Bz ol BEATHERF 13 5 BR.

HiZ 5 ul 5, 2 Q At /B K X7 o #E 47
HP )G, HEESE 1 LM uli g eh =, 55 2 fhihy
wiN, o 3 AL . 5 36 fih g =+
¥ 455 0 i A5 2 ) VIKOR {8 M P AR
(1) (1) HATHRFAFIUE 5. HEAHE L
ZHTHg vl (AR B), HHEA S — 13 uh
PIZEAT L3 A e R Sk i —, R X Lk
v SR RS AT LR S TR R B g k. TR R
vl b, 25 A S R P O 1 A5 2 B0 45 37 o B0 48 b
HeFp 1% B0 LA K 25 37 vl 4 S Bn A IS B0 R, A Q
E/NTF 0.5 ol W AT S5 IF &, T Q EHK
F 0.5 837wl i BOE AT &
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Tab.5 VIKOR sort table
B S R Q 3k B S R Q P
1 0.228 0. 154 0. 320 7 19 0. 640 0.197 0. 862 21
2 0.316 0. 077 0. 077 1 20 0.786 0.197 0. 989 35
3 0. 502 0. 154 0. 560 13 21 0. 637 0.197 0. 858 20
4 0. 434 0. 154 0. 500 9 22 0. 734 0.197 0. 944 27
5 0.315 0.131 0. 303 5 23 0.379 0. 197 0. 632 15
6 0. 357 0.197 0.613 14 24 0.612 0.197 0. 837 18
7 0. 461 0.154 0.524 10 25 0. 625 0.197 0. 848 19
8 0. 252 0.102 0.124 2 26 0.769 0. 197 0.974 31
9 0.265 0.102 0.135 3 27 0. 689 0. 197 0. 904 25
10 0.491 0. 154 0. 550 12 28 0.793 0.197 0. 995 34
11 0.316 0.131 0. 304 29 0.761 0.197 0. 967 33
12 0. 398 0.131 0.376 8 30 0. 782 0.197 0. 986 34
13 0. 470 0. 154 0.532 11 31 0. 742 0.197 0. 950 29
14 0. 384 0.102 0. 240 4 32 0.798 0. 197 1. 000 36
15 0. 657 0.197 0. 876 22 33 0.735 0. 197 0. 945 28
16 0. 608 0.197 0. 833 17 34 0. 688 0.197 0.903 24
17 0. 663 0.197 0. 881 23 35 0. 674 0.197 0. 891 23
18 0.578 0. 197 0. 807 16 36 0. 691 0. 197 0. 906 26
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