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R 32 R 7 A T FE B34 D) 93.65% , FRME FHAEMT 17.1%, EWEREET 11.9%, TFEERE

T 14.6%.
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Fig.1 Detections setting in urban expressway Fig.2 Traffic parameters fluctuate as traffic condition changing
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Fig.3 The process of K-MNL model
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3.2 ZEREBFASKHHETEER

3.2.1 RBRESHK
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E. XBERESLEME 1R, Kb o WEEEME,; v A EHTEEE (km/h).
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Table 1 Traffic condition classification
ZERS HERETE IR KB
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3.2.2 EEEMEE ®2 BETHREN
BB LR A H R XT REERE Table 2 Selection of characteristic variables
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R, B (¢) KB i 78 B3I AR S5 HAE.
FR GPS R U EHUBENLSEEEL BN EERTENESFEES, BT AD BRHFEER
GPS AMIBLFRBEKMG, 18 AD BKBK A TLHEE Vb
?w=§§j (8)
KA, S Ad M D) At 4504 5 min B EEIRER, AD R [E] 5574 1 30 % 17 6 BE B B[] 22 0.
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3.4 WEBZEIFEE

EREFM L HEEREE, I T HRE R TREANSERE, FEE X URARARE
KEFAETRPBZ NS, EREX PR BHEKMER, #THERSH MG, RARCASHE, RE
SUBETREEXTEEREEROBSURFHAN AR ERIRRBY/ M EEEREE RO
APLARE VC++ LRSS ERR. BARMEK. 1) RETHEREREERD 1 MFOWH
HAFWE;2) ERMARESAF L, ARE TRERIINSIENFHENTHES, BREELEES
WE. ER2HFENES, RARKEEMNRA, GRBE. ERB2RERRANFE, 258D EM
HE.

KIPFSREHREERRFRKF «=0.1,: RREMLMEKRT 1.65 WHEL TRERH. BRI ATHE
AXEBARRRERR

Via=4055.50X X; —9121.12X X, - 49 544,52 X X3—-32.39X X, +
5548.46 X Xs—10 167.66 X X¢+ 19 815.64 X X5+ 31 405.03 X X3+
10721.25X X +7035.79X X+ 18 922.46 X X;; —1407.49X X, —
23917.11 X X13—38616.43X X1, +1059.05%X X ;5 — 8 811.57 X X6 +
2157.41 X X;; +18461.16 X X153 +4 937.31% Xy (12)

V2, =8.78X X, +1883.07X X, +137.54 X X; - 48.45%X X, -

700.95 X X5 —368.53 X X¢—183.90 X X;+1451.94 % X3+

896.87X Xg—1211.00 X X9 —914.86 X X;; +739.48 X X5 —

406.86 X X13—834.30X X4 +686.52 X X 15— 3 502.00 X X6~

65.32X X174+ 17.57X X3 +377.21 X X4 (13)

Vi =77.42X X, +114. 12X X, +21.37X X5+ 726.48 X X, +
624.82X X5+144.97X X¢—119.06 X X;-35.11 X Xg +
223.82X Xo+81.77X X9 +322.24%X X, - 329.17X X5 -

215.51 X X3 +257.93 X X4 +328.51 X X;5s—421.90 X X6 —
566.91 X X7+ 100.14 X X 15— 671.47 X X4 (14)

Vian=—1382.32X X; +608.86 X X, +277.88X X3~ 881.77X X, —
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415.60 X Xs+751.19 %X X4 +309.00 X X; +274.20 X Xg—

137.14 %X X+ 718.41 X X9+ 62.14 X X, +278.61 X X, +

120.03 X X3+ 645.87X X1, +277.73X X5+ 165.48 X X6 +

253.13X X7+ 13.50 X X3 — 649.49X X9 (15)
BR(12)~ Q)W BABERAR(4), BITHEE K-MNL B, #7358 RS

%3 K-MNL 8BEYiRE
Table 3 Calibration of K—MNL mode parameters

SR il E=80 Eik W FEE
W RON c X, 4055.50 8.78 77.42 ~-1382.32
oA X, -9121.12 1883.07 114.12 608.86
AO, X; - 49 544.52 137.54 21.37 227.88
BT A
AV, X, -32.39 -48.45 726.48 -881.77
Ba Xs 5548.46 -700.95 624.82 - 415.60
0B X6 -10167.66 -368.53 144.97 751.19
AOg X, 19 815.64 -183.90 ~-119.06 309.00
#1E B
AVg X, 31 405.03 1451.94 -35.11 274.20
B X, 10 721.25 896.87 223.82 -137.14
ec X10 7035.79 -1211.00 81.77 718.41
AO¢ X1 18 922.46 -914.86 332.24 62.14
£E C
AVe X2 ~-1407.49 739.48 -329.17 278.61
Bc X3 -23917.11 -406.86 -215.51 120.03
fp X -38616.43 -834.30 257.93 645.87
AOp Xis 1059.05 686.52 328.51 277.73
|iE D
AVp X6 -8811.57 -3502.00 -421.90 165.48
B X1 2157.41 —-65.32 -566.91 253.13
Dap X8 18 461.16 17.57 100.14 13.50
AD X[8]
Rap Xy 4937.31 377.21 -671.47 -649.49
4 FRIAE

RRAEA S A9 ERRAR, 230K B VISSIM COM 5 VC++F &, WHE 1 Fin B R BRHETHEY
P E, BESE A 5400 s. FFR\ASCHIBILA K-MNL 5B RSB TN 4 R, B AR A ER
ATHAEERYERBAYEZ ESTHORERE, BEFTEN
r(k)=puri(k)+ (1~ p)ry(k) . (16)
FoinS<r (B )<rpax 17)
A, r(R)AEEETE; r | (B) B G ERER A TR, (W) NEEEH T E; r i 7o HI AR B
KFHE; 0 ANERY.
B HLIZE B b M AR B — XK 7.50—13:00 = i $ 88 X BB B0 45 SR A AT IRAE. W 4 BT
R, B RSB R ME K 93.65% . HiZBIR R T I 8 815 2 5 o UL — 5 BIESU R 09 3 A 4,
@it VC++5 VISSIM COM %M E, WA b M Sk ik BUE 4L 3 1 308 FL AR E N H 3R, B
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Xt F B2 @RS R ENERT T, R T —H 2L ERE, FREARGZEBREWMUER,
L AEEEATNERY, ATAKBERERTE. £RBR, BEXTEEHET S ERAHK
BRSO 7 e FHEETER P, BERRRXERERENER, BTG SR, mE s iR,
it VISSIM B4 (5 B4 S B, 4 SO 4 4 07 50 5 R A B 8 AR 8 M O 1 4 il O A7 % Be 4
WL AERIE 4.
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Fig.4 Result and probability of traffic condition Fig.5 The result of ramp control based on
prediction based on K—MNL model traffic control prediction

x4 BEBHSERHT
Table 4 Comparison of ramp control result

EEEHRR TN IR AERE EENE X3 LR/ %
B B4 AT R (R 135 163 -17.1
ERTHER 17.7 20.1 -11.9
FHER 55 48 14.6

HHEAGRRY M K-MNL 358 RS TSR T — 6 20 49 3B RS HAT O, 3 0 W E # AT
PR, AR T HER ENEE, BB T ARGEREHRE, KRBT HRE B BE E
RE,FRpRERBTENE, HARBE.

5 #£FRiE

SR T BT B S R 7 B B AR A A 3 T B B S TR R S BB PGB R S R E B4R
T B K48, 90 PO B S0 P o 7 30l P R AR 22 0, VT LA R SR BN B 4 30 41 U M R A K
Bkt yasF. @it VISSIM LR O BRI, 3B RS T 45 SR 00 A F TG 22 6 o, BB BRI E M7
BHRIFISE R . &SR H 3 ROE I E (U e — R B B AT, d FRE MM B RS M E 2o t, A XH &
E Rt — AT AR L A

E£E M

[1] \¥E, YN, 535 TEFAEBMEMTRBRANAL). FRKEER: THH, 2007, 37(6): 1288-1293.
JIA Hong-fei, GONG Bo-wen, ZONG Fang. Disaggregate modeling of traffic mode choice and its application[]]. Journal of
Jilin University: Engineering and Technology Edition, 2007, 37(6): 1288-1293. (in Chinese)

[2] ¥:£E. FEITHA-ZEB IO TRIMI]. K. ARIE S, 2004;: 10-13.

[3] RAJAONARISON D. The K-deformed multinomial logit model[J]. Economics Letters, 2005, 86(1): 13-20.

[4] K. RTTRERZERSHWHE(D). g, LEEXREETREESEITESEE, 2008.
PENG Xin-lin. Research on traffic condition prediction of urban expressway[ D]. Shanghai: School of Electronics and Electric



492 R T & ok ¥ ¥ # 2009 4

Engineering, Shanghai Jiaotong University, 2008. (in Chinese)

[5] 284, BEg, H58, § ETINEEMNBTERTERBIFENHRERTRI]. XES5H R, 2007, 25
(5): 21-24.

JIANG Gui-yan, GUO Hai-feng, MENG Zhi-qiang, et al. Evaluation indexes for urban traffic conditions based on real-time
information[J]. Computer and Communications, 2007, 25(5): 21-24. (in Chinese)

(6] kEeE, Hitd. ETEMBENTERFFNHERI]. EPRBREER. MiTHEMK, 2008, 25(1); 65-68.
ZHANG Yi-mei, HUANG Jin-tang. Evaluation index for traffic congestion based on fuzzy mathematics[J]. Journal of
Huazhong University of Science and Technology: Urban Science Edition, 2008, 25(1): 65-81. (in Chinese)

[7] . ZEAFHERINESETEHENLERFRM[D]. LK. #EkEEHLE, 2002.

LU Jia. Traffic congestion evaluation and measurement based on probe vehicle[D]. Beijing: Department of Automation,
Tsinghua University, 2002. (in Chinese)

(8] M F. EF GPS B EMBMITMBRFHREGHHHARPR(D]. B, BEKE AL, 2006.

DONG Jun-yu. Study on link speed estimation in urban arteries based on GPS equipped floating vehicle[ D]. Chongqing:
College of Automation, Chongging University, 2006. (in Chinese)
[9] T, k. MAEREHFEIM]. RR. REAEHIE, 2004, 34-76.

Logit Model Application in Expressway Traffic Condition Prediction

YANG Zhao-sheng!, GONG Bo-wen!, LIN Ci-yun!, ZHANG Xin-wei’
(1.College of Traffic and Transportation, Jilin University, Changchun 130022, China;
2.Ecomomy & Trade Department, Shaanxi University of Technology, Hanzhong 723001, China)

Abstract: Based on the analysis result of the high no-linear and time-spatial coupling of the traffic flow
between the detectors segment, data mining technology is used to extract the time-spatial data of traffic flow
with the detector data and probe vehicle GPS data of the expressway in Shanghai. The K-deformed
multinomial logit model is put forward to predict the traffic condition, and the characteristic parameters are
used to setup the K-deformed multinomial logit model for the traffic condition prediction. The data validation
of the expressway in Shanghai is simulated on the platform of VISSIM COM and Microsoft Visual C+ +6.0,
and the results show that the precision of traffic condition prediction using the K-deformed multinomial logit
model is 93.46 %, average travel time and vehicle delay reduce by 17.1% and 11.9% respectively, average
vehicle speed improves by 14.6% .

Key words: K-deformed multinomial logit model; multi-source data fusion; traffic condition prediction
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