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o'X; -pn'Y;=0, j=1,2,-,n
max u'Y, ,P'(C°R) @'X, =1 (7)
w=0, u=0
3
R Vissim
° 70 m, 3m ,
; v~N(17.5,4)( 5 km-h™, 30 km-h™);
t~N(25,7)( 5s, 45 s),ETC ;
Vissim o , 30,60,90,110 pcu-h™,
ETC 0% ,20% ,40% ,60% ,80% , 1000 JETC
, ETC , DEA ,
ETC o 1 °
1
Tab.1 Result of simulation data
/ ETC /
(pcu-h™) /% /s /(km-h™) /s /% () (kg/ )
0 46.9 5.4 325 - 0.117 3 0.044 0
20 38.2 8 24.8 22.80 0.095 5 0.0359
30 40 30.6 10.1 18.2 53.30 0.076 5 0.028 7
60 25.6 12.5 12.1 83.20 0.064 0 0.024 0
80 20.5 153 6.22 128.78 0.051 3 0.019 2
0 56.4 4.5 422 - 0.141 0 0.0530
20 46.3 6.5 322 21.80 0.115 8 0.043 5
60 40 36.7 8.7 222 53.70 0.091 8 0.034 5
60 29.5 10.9 15.5 91.20 0.073 8 0.027 7
80 22 14.2 7.9 156.36 0.0550 0.020 7
0 85.1 3.1 70.7 - 02128 0.079 9
20 62.7 43 48.3 35.70 0.156 8 0.058 9
90 40 41.5 7.2 273 105.10 0.103 8 0.0390
60 31.2 9.9 16.9 172.80 0.078 0 0.029 3
80 22.9 13.1 8.7 271.62 0.057 3 0.021 5
0 144.1 1.7 129.6 - 0.360 3 0.1353
20 80.9 32 66.4 78.10 0.202 3 0.076 0
110 40 48.7 6 345 195.90 0.121 8 0.045 7
60 35 8.9 20.7 311.70 0.087 5 0.032 9
80 24.5 12.5 10.2 488.16 0.061 3 0.0230
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Tab.2 Calculation and efficiency results of the super—efficiency analysis
/ ETC
DEA
(pcu-h™) 1% (km+h™) (pcu-h™) / /

0 DMU1 5.4 0.0 77 703.5 54.8 0.192
20 DMU2 8 68.4 94 573.0 44.7 0.287

30 40 DMU3 10.1 127.0 118 459.0 35.8 0.449
60 DMU4 12.5 181.2 141 384.0 29.9 0.656
80 DMUS5S 153 2334 176 307.5 24.0 1.000
0 DMU6 4.5 0.0 64 846.0 66.0 0.132
20 DMU7 6.5 88.8 78 694.5 54.1 0.197

60 40 DMU8 8.7 177.6 98 550.5 429 0.329
60 DMU9 10.9 237.1 122 442.5 34.5 0.517
80 DMU10 14.2 304.6 164 330.0 25.7 0.904
0 DMU11 3.1 0.0 42 1276.5 99.5 0.056
20 DMUI2 4.3 198.9 57 940.5 73.3 0.123

90 40 DMU13 7.2 385.4 87 622.5 48.5 0.300
60 DMU14 9.9 477.8 115 468.0 36.5 0.519
80 DMU15 13.1 550.6 157 343.5 26.8 0.927
0 DMUI6 1.7 0.0 25 2161.5 168.5 0.020
20 DMU17 3.2 561.3 44 1213.5 94.6 0.161

110 40 DMU18 6 844.5 74 730.5 57.0 0.401
60 DMUI9 8.9 967.1 103 525.0 40.9 0.640
80 DMU20 12.5 1060.3 147 367.5 28.7 1.000

DEA , ,ETC
, DEA ; ETC , ,ETC
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1 000 pcu, 17 h,ETC 80% ,
3 o
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3
Tab.3 Calculation results of the quantized benefits
/ / /
/h
(pcu-h™) (pcu-h™) / / /
1 30 7 210 49.0 83.2 6.5 138.7
2 60 5 300 91.4 154.8 12.1 258.3
3 90 3 270 148.7 251.9 19.6 420.2
4 110 2 220 222.7 394.7 30.8 648.2
— 17 1 000 511.8 884.6 69.0 1 465.4
2) ETC ) )
3 ) ’ ’
4) DEA ETC R s
4
ETC R ETC
, DEA Vissim ,
ETC s >
ETC s
; N N , ETC
1 , , s (ETC) [J1- ,2004(7) . 121-127.
[2] . Vissim  ETC [J]. : ,2013,36:136-139.
[3] . [J1- ,2003,3(5) :47-49.
[4] ETC [D]. : ,2005.

[5S] WENG J C,RONG J,WANG M ], et al. Calcula

Transportation Systems Engineering and Information Technology,2014,14(5) :55-60.
[J]. ,2013,13(4) :182-186.
[J]. ,2012,29(1):79-85.

6] . ETC
7] , DEA
8] . DEA

9] ) [M].

[D]. . ,2008.
,2004:2-19.

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net

tion model on environment benefit evaluation of the ETC system[J]. Journal of



2 .o ETC 85

Study on Benefit Evaluation of ETC System for Urban Parking Lots

Cao Minjun',Chen Jingya', Dang Qian’

(1.College of Civil Engineering and Transportation, Hohai University ,Nanjing 21098, China;2. Jiangsu

Province Communications Planning and Design Institute Limited Company , Nanjing 21014, China)

Abstract : According to the traffic environment of parking lots with charging channels, based on effect of the ap-
plication of ETC system on traffic performance of parking lots, in light of scientific, comprehensive and practical
principles, this paper established a comprehensive benefit evaluation system consisting of 5 indices selected from
the three aspects of traffic operation status, cost of fuel consumption and the environmental value. Furthermore,
by use of data envelopment analysis (DEA), it conducted extra—performance analyses of the traffic benefit for
different traffic flow and proportions of payment methods under simulated conditions. The result indicated there
was a positive correlation between DEA efficiency of the system and the proportion of ETC vehicles. It found out
that average delay time decreased by 119.4 s, average travel speed increased by 735% under the simulated con-
dition(110 pcu-h™, 80% of ETC) and traffic operation status was improved significantly in the charging channel.

Key words: intelligent transportation ;benefit evaluation ; DEA evaluation ; ETC system of parking lots;index sys-

tem; Vissim simulation
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