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Study on Ore Transit Smart Card Scheme in Nanjing

ZHANG Ning', WANG Jian*, FANG Jian*, HUNG Wei'
(1. College of Transportation, Southeas University, Jiangsu Nanjing 210096, China;
2. Nanjing Metro Corporation, Jiangsu Nanjing 210024, China)

Abstract: The optimized scheme about one transit smart card in Nanjing was studied by fuzzy assessment The status quo of Nanjing bus
IC card systems and the technology option of Nanjing metro AFC ( Automatic Fare Collection) sysems were analyzed. The results show
that bus IC card systems don' t adapt to the technology development trend and multi-application purpose. All possible alternatives to foser
one transi smart card and the influencing factors were discussed The weighted least degree of membeship bias model was used to evalu-
ate one transit smart card schemes. The result is consistent with that of fuzzy weighted mean model and they all suggested that one-step
scheme is the best one, but the weiglted least degree of membership bias model can reflect the degree that different schemes deviate the
ideal one.

Key words: Transi; Automatic fare collection system; IC card; One transit smart card; Fuzzy assessment

5 IC

, 21. 72km, ,
) IC , AFC

(Automatic Fare Collection, AFC)

IC ,
1 IC
IC W
) (D ,
: 20050826

(DFXY02-100+0201)
(1972-), s , . (ningzhangl 972@yahoo com cn)



12

141

IC

(4)

(3)

(6) IC

(7)

IC
AFC

12,

(1)

(2)

(TYPE B TO

)

: Motorola

2K

(250ms

1K,

IC

32

AFC

4K
AFC

TYPE A Desfire

IC
IC

IC
Ic

(1)

IC

IC

200
IC

IC

IC

IC

AFC



142 22
IC (%)>0,i= 1,2, comsj= 1,2, cun,  f(x)= ([
(1), fi(x))" ko /
(2)= (fir1(2) s onf(x)) m— k
IC AFC
()= (f1(x) s o fu(x))’
(3) {ngl{ . (1
'Ygﬂf ()= (fre1(x), —afm(x))
AFC
Silwn) filx) - fa(xn)
v - fz(:x1> fz(fcz) fz(x:n) 2
fu(x1) fu(x2) - fu(xa)
Y
IC ,
U= {fi(x1) fi(x2), —ofi(xa)},i=
(4 1,2, .o m,
IC AFC
. U(fi(x)):ff‘%,i: 1,2, o k;x€X  (3)
IC x
U(fi(x))= f}) i= k+ 1, om;x €X (4
fi=fi(xr) Afi(x2) A Afi(xn),i= 1,2, -, k(5)
Fi= filx) Vfi(x2) V o Nfi(x,), i= k+ 1, um
(6)
2 (1) : (2
((2 P - = " CB(fi(x) B(A(x2) e B ()
. (9 R~ Ll(fz(:am)) Ll(fz:(m)) - Ll(fz:(xn)) _
LR u(x1))  B(fu(x2)) o B(fu ()
4 ra1 Iz r2:
. o= () (7)
M ( -
+) [34] Tml  Tm2 T
T J i H(fi( ) )
[5]
[6l] [71 m
’ L7] w= (wi,ws, ---,w,,,)T, i;wi =1 (8)
M(*, fo, ll(f?)z I,i=1,
+) 2, e, M B B
41 SU= L2 S = (LS <) (9)
X={anwe, m} o on fl)y f° M(f (x)) .2 €X
flx)=(fi(x).f2(x), ofm < 0
()" . 7, H(f (%)) = L_;wil B(fi(x)) - Wfi) 1=



12 , 143
m 4}’
V_Zl]wi[l— B(fi(%))] (10)
(1) :
miph(f (1)) = Dwil 1= B(fix)]  (11) :
(11) X, , .
(1) : 1
4.2 1
(1) 1: IC
2
A+ B : : =) 1 1
A CPU ; 2005 9
A ( DEFIRE) 1 5926 1000 3 3 2 9 8 9
2 6019 600 9 3 2 9 3 9
’ ? A B ? B 3 7528 2000 2 8 6 3 2 1
; 2009 s 4 8846 2000 8 7 8 1 5 1
B ) 5 1:
2: 2005 B 2009
(2) 2 A+ B , B
1 2005 9 (2) .
2 2 A 2
, 1 098 0.787 0.67 ]
1, 1 0.6 1 0.3 0.3
(3) 3 A+ B 0.6670.22 1  0.25
, B , e | ! 1 0.375 0.429
, B Sl 1 0.333 0.25
1 1 0.333 0111
: B 1 03755 025 0.65
: , L1 1 0.111 o 11
; TO (3)
, = (5926,600,2,3,2,9,8,9)"
(4) 4: AFC B (4)
B w= (0.13,0.05, 0.23,0.09, 0.08,0.17, 0.19,0.06)"
(5 (11
T
, (CR(f(x1))s B(f(x2)), B(f(x3))) =
/ ; (0.097, 0. 3, 0. 48, 0. 636) '
9 B B 2
, , , 1> 2>
; 3> 4
2 \ M (*, +) H
\ B= (0.903, 0.7, 0.52, 0.364) ",
, { 1; 2 3; ( 147 )



12 147
; (2) ,
: , 0.85~ 0.9 (3) ,
a; 1 0 0
as az ai 1
as ay as a) a
[1]  JIJT426-2000, ( )Isl-
A,71: a7 a6 as a4 as a2 al (27) [2]
0 as a7 as as as a3 (. 00, 19 (6): 156 159
0O 0 O as a1 as as [3] . L1 -
, 2002, 24 (6): 520-523.
0o 0 O a 0 as a7 (4] _ (M] .
-, 110 , 1994,
< 100
£
i %] lSJ lMJ
fﬁ 80 | . 2000.
70 6 . D] .
& L6] [D]
05 1 15 2 25 3 3.5 4 » 2003.
Fued A tal/s [7] . Hopf
(1 - , 2000, 32 (5): 59%- 604
7
(D ,
143 )
[1] [D] -
L 2004,
[2] , . AFC [ -
, 2005 (1): 59- 6l
, AFC AFC [3] [M] .
R AFC 1994
IC [4] , [M] .
AFC , IC > 0B,
AFC 1l
’ - ( ), 201, 1 (1): 24 27
K ’ [6] ( ) [A] -
() [C] -
, , 1997.
, 7] : :
[A] - ) . (2) [C] .

, 197.



