556 %45 4 12008 4E 12 A
1672-6553/2008,/06(4)/381 4

B EEE R

JOURNAL OF DYNAMICS AND CONTROL

Vol.6 No.4
Dec. 2008

EFRE RN N EH SN Y R

[(3: P

F & X

(MR AR R B At 210016)

BE AT R R EEIR, 5 BRI R R G0 HAE 8 R AR
A EE RS A SCEE TR BN 12, U — BRI LSRR 28 P 2% 3y 1 — b 25 Bk 5% 77 o) 2 ) A 2
PP 2 i o 22 0 245 25 Bk BRRSERY , 7 g B BNy T Bl B YR A PR R SRR X P B R AT T
BRSSO Ll FARER , D FLA RS BIAR K A AR ) — S, SR 128 b B S 5 B, T LA 2
MRS B O3 PR A 5 T AT MR e — BTN — F — BRI R el T — ZR I ATk AR

REA HWARE, RS,

5l

i

Bl GRS VI IE I A T B b 22 I 2%
SR E 27 2] FAE LR RE ) I T2 Bk SR AL 1Y
SO BT IZ R A T Bz —. E RS T
AN E R T M2 2 B N T 45 R0 S B B
A 4 Stefan Neusser 25 AT 1993 4%t T =2
FITG5E 4 20 9 245 95 €. C. MacAdam %5 AT
1996 A& H T 5L T i 245 I 28 11 T S 12 JER 2 1 VL 4
R R et RS 2 M4 N AT N2
O 2 5 P Bg L IR AL F 2000 4FE$ T AR
DA 2 10 2225 B B AR R AR AR T BE 3G
5 USRS Bk D32 Bk R A R A P B B
RO B ZEAR I K kY S8 4 i 2 A 4D s 1
BHRVE N VIGRFEAS , HX TP 28 28 1) 40 F 45 40 5
S A 2 R B E , TOIE g i T RS
MEJE AT AR

PRI A fifp e 3R R) R, AR SR A1 * 19 il — R i
RGHIET AN T4 28 0 45 10 S AR R 3, % BP 35
AL A ARG G ST T PR R T 01 b
2872 Bk BRI [ B TR R RN B A AR
15 1 ATRERYINZRREAS , DT 5 k2D 512 A3 00 000 1Y
RN A—E—BR M R GRS A
ISR ; 7T LR RS BOFS £ Ry ], %) g 57
A IR R GEREAT 1 05 FL oAt

2008-09-09 W F 55 1 Fi ,2008-09-23 W B & U FR .

MR,

T E I

1 TR MR B SRR E ST

25 5 LR BT 8 A5 AN A A R A
B BRSNS TR 2 M2 B #h 4

SERGANE B R IR IR R SR D REAE AT, £ 57
P 1 i 73 F TR 10 P N T o 2 ) 45 225 e 53 A

L BRI OIE Pt 28 o 2% 25 g 3 A T

Fig.1 Model of preview optimized neural network driver
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Fig.2 Topological structure of neural network driver
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Fig.3 Two — layer — feedforward neural network driver model
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Fig.4 Model of driver — vehicle closed —loop system
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Fig.6  Comparison of single lane simulation results
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Fig.7 Comparison of double lane simulation results
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THE ARTIFICIAL NEURAL NETWORK DRIVER MODEL BASED
ON VEHICLE HANDLING DYNAMICS®

Xu Jin  Zhao Youqun

Ruan Miqing

( Nanjing University of Aeronautics and Astronautics ,Nanjing 210016, China )

Abstract As a crucial link of the driver-vehicle-road closed-loop system, the driver model plays an important

role in the simulation of vehicle close-loop system and the evaluation of vehicle active safety. Based on the Vehi-

cle Handling Dynamics, the Preview-Follow theory and the Artificial Neural Network, this paper established a di-

rectional control driver model—Two-Layer-Feedforward Artificial Neural Network Driver Model and the driver-ve-

hicle closed —loop system model. Using the close-loop system model, single and double lane change simulations

were performed. The results show good agreement with the ideal data. It indicates that this driver model is rea-

sonable enough to simulate the driver’ s behavior property and provide a feasible way to the further investigation of

the driver-vehicle-road closed-loop system.
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