6 BESH
2011 4210 A

B B

2 & ¥ #®

CAAI Transactions on Intelligent Systems

Vol.6 No. 5
Oct. 2011

doi:10.3969/]. issn. 1673-4785. 2011. 05. 006

RBF HEZMEMITERER MR EE

BT ATH, 8 hB

(A FIHXE HEMNLELETREE, LT 100048)

i EAAEBRAMARBTEERERANPIARAZ — HENMERAEN N MEETERER. 27 TRWT
R A& FER, SRR BER AR, 8 T 2T RBF MMM EEAMN PR, T XRBER, T
AT H 3038 ] A 78 45 5 1 A B Y P TR SR AL B2 R B T PR T K PR B L EA T A R e, B 20 T A S AR

BZER, UEE T R R Y IE R A0 A Bt

KBIR F REAOE ; PR R BGAT B MLAL ; RBF &M 4 Bt
hESHES TP391.4 CEkiFER:A LEHS:16734785(2011)05-0424-08

Radial basis function neural network modeling of

the traffic path cost function
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Abstract ; Vehicle route optimization is one of the hot topics in research on urban intelligent transportation systems

(ITS), and it plays an important role in the optimization of the entire transportation system. This paper analyzed

various factors that affect the travel time and established a path cost function model with an radial basis function

neural network, based on the shortest paths algorithms in graph theory. By this function model, the time-oriented

optimal path between any two given places on a traffic map can be calculated. The model was applied to actual traf-

fic to validate the effectiveness, and its resulis are of practical value, showing the correctness and validity of the

model.
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Table 1 The influencing factors of vehicle travel time
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Table 2 The level of factor orthogonal experiment table

23} ES
K3
% Xy X3 EA X5
KF1 WE 1-2 0 %, <500 BT

KE2 ZFF 3 1 500 <x, <1000 7%
KFE3 4 2 x, >1 000 ey
RAMIERRB X3 iR S5 MARFREER
BRI 3IHES A AR ER 18 MR HAS S
L BARRGHT 18 FhElH-AH I, BRAXA
FRBOTHUIGRRIE T LR B E .
®£3 EXXBKITE
Table 3 Orthogonal experiment

RS 2 %, A 2, X
1 0 0 0 0 0
2 0 1 1 1 1
3 0 2 2 2 2
4 1 0 0 1 1
5 1 1 1 2 2
6 1 2 2 0 0
7 2 0 1 0 2
8 2 1 2 1 0
9 2 2 0 2 1
10 0 0 2 2 1
11 0 1 0 0 2
12 0 2 1 1 0
13 1 0 1 2 0
14 1 1 2 0 1
15 1 2 0 1 2
16 2 0 2 1 2
17 2 1 0 2 0
18 2 2 1 0 1
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Table 4 Data normalization
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Table 5 Simulation results comparison
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W8 2 0 440 a3 40 168

%8 2 1 470 BfT 55 178

%8 2 1 470 Vi3 65 179

W8 3 1 800 BiT 58 173

W8 3 1 800 Hit 75 169

257 3 1 800 3 90 219

257 3 1 800 Hit 200 213

ZAT 4 0 1220 Vi3 254 233

ZAT 4 2 500 BfT 225 209

ZAT 2 1 470 BfT 218 223

257 4 0 1700 Vi3 225 233

Bk 4 2 500 a3 271 251

Bk 3 0 1700 Vi3 305 271

Bk 3 0 1700 Hit 299 256

Bk 3 2 760 Hit 302 269
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Fig.1 Simulation and test values

R RIT RN T.

1)K 2 w323 B 4 S AR 1 1, Xk R
B4R ST BRI AE BBG B B R T 3%, T 45 )
3. 8 3,1 B AR RER, 15 B A RTE
B

2) B ST AU 1 B B AR A

3) BB, NEBAFHRRE T
BB T—A T EETERANGEE2).

4) B S BRI S e R,
TR B2, KRR T 2 S B BUEAR D BB &
BrRmyE™ .

iR RE IR 92 KREA"  iKkE

ORNOR®

B3 miEaE
Fig.3 Weighted directed graph
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Table 6 Uniform extraction 20 paths
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RI 1 3 5 7 8 11 12 6.55
R2 1 2 4 6 9 12 15 6.70

R3 1 3 5 7 10 13 14
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R4 1 3 4 6 9 12 15 7.60
R5 1 3 5 6 9 8 11 14 15 8.05
R6 1 2 4 6 9 12 11 14 15 8.20
R7 1 3 5 7 8 11 10 13 14 15 8.55
R8 1 2 4 3 5 7 8 11 12 15 9.05
R9 1 2 4 3 5 7 8 11 14 15 9.15
R10 1 2 4 6 9 12 11 10 13 14 15 10.10
R11 1 3 5 6 9 8 7 10 11 14 15 10.55
R12 1 3 4 6 5 7 8 12 15 11.00
R13 1 2 4 6 5 7 8 12 11 14 15 11.60
R14 1 3 5 6 9 8 7 10 13 14 11 12 15 11.95
R15 1 2 4 3 5 6 9 8 11 10 13 14 15 12.45
R16 1 2 4 3 5 6 9 7 10 11 14 15 13.05
R17 1 2 4 6 5 7 8 9 12 11 10 13 14 15 13.50
R18 1 3 4 6 5 7 10 13 14 11 8 9 12 15 14.00
R19 1 3 4 6 5 7 8 9 12 11 10 13 14 15 14.40
R20 1 2 4 3 5 6 9 7 10 13 14 11 12 15 14.45
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Fig.4 Real time traffic
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Table 7 Optimal paths sort

, - R IMAEY
Bz PR R Y AT R R S PREE B/ km RERAME
R3 1 3 5 7 10 13 14 15 7.05 1.766
R4 1 3 4 6 9 12 15 7.60 1.908
R1 1 3 5 7 8 11 12 15 6.55 1.942
R2 1 2 4 6 9 12 15 6.70 2.119
R6 1 2 4 6 9 12 11 14 15 8.20 2.218
R7 1 3 5 7 8 11 10 13 14 15 8.55 2.229
R9 1 2 4 3 5 7 8 11 14 15 9.15 2.266
R8 1 2 4 3 5 7 8 11 12 15 9.05 2.328
R5 1 3 5 6 9 11 14 15 8.05 2.356
R10 1 2 4 6 9 12 11 10 13 14 15 10.10 2.617
R11 1 3 5 6 9 8 7 10 11 14 15 10.55 2.802
R12 1 3 4 6 5 7 8 9 12 15 11.00 2.839
R15 1 2 4 3 5 6 9 8 11 10 13 14 15 12.45 3.063
R16 1 2 4 3 5 6 9 8 7 10 11 14 15 13.05 3.187
R13 1 2 4 6 5 7 8 9 12 11 14 15 11.60 3.197
R17 1 2 4 6 5 7 8 9 12 11 10 13 14 15 13.50 3.251
R14 1 3 5 6 9 8 7 10 13 14 11 12 15 11.95 3.265
R19 1 3 4 6 5 7 8 9 12 11 10 13 14 15 14.40 3.598
R18 1 3 4 6 5 7 10 13 14 11 8 9 12 15 14.00 3.642
R20 1 2 4 3 5 6 9 8 7 10 13 14 11 12 15 14.45 3.651
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Table 8 Optimal paths by the improved algorithm

_ - FZFRWE
Bick P AR H B T B SRR
IR1 1 2 4 6 9 12 15 6.70 2.119
IR2 1 3 4 6 9 12 15 7.60 1.908
IR3 1 3 5 6 9 12 15 6.95 2.008
IR4 1 3 5 7 8 9 12 15 6.95 2.077
IRS 1 3 5 7 8 11 12 15 6.55 1.941
IR6 1 3 5 7 8 11 14 15 6. 65 1.907
IR7 1 3 5 7 10 11 12 15 7.05 1.911
IR8 1 3 5 7 10 11 14 15 7.15 1.855
IR9 1 3 5 7 10 13 14 15 7.05 1.766
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