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A Model of Driver'sBehavior in Ordinary and Emergent Situations

Yasushi Amano, Masatoshi Hada, Shun'ichi Doi
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Abstract

To improve the active safety of vehicles, not only the
stability of vehicles but the analysis of driver's behavior
in case of emergency such as accidentsis important.
The purpose of this study isto construct adriver's
behavior model in order to predict by computer
simulation the performance of a man-vehicle systemin
case of the emergency. First, the fundamental model
was constructed in ordinary situations such as lane
change maneuver. The characteristics of the model was

ooooo

that the parameters were possible to adjust
systematically without trial and error. Second, the
characteristics of the driver's behavior were derived
from the results of the experiment using a driving
simulator which reproduced an obstacle avoidance
situation and a curve situation changing the road surface
friction. Based on the characteristics of the driver's
behavior and the fundamental model, adriver model in
emergent situations was constructed.
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Fig. 1  Fundamental structure of the driver model.
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Fig. 2 Prediction.

25

0000000000000 00O0DOO0DOO
00t,0000000020000000 (Au)O2
0000o0o0J@iooooo

J = (ym — (K + m)* + RAu(k)*
uk)=uk-1)+Auk) 00000000000 (@4)
t=AT x Kk, t,=AT x n
O00D0ORODOODOATODOODOODOO
0000000000000 D000D00000
D00rOO000t0dOt070000000
00O

00000000000000000 Au
Aiau=000000"00000000000O0
oooog

Au(k) = F (ym—aw(k) - Buk —1))0 00000 ((5)
a=T(1-exp(-t/T))

B=K (ty+ T(exp(—t/T) — 1))

F=-BI(R+f)
0@OO000000000000oooonooo
0@GUOO0D0000000000000000Od
0000000000000 0DO00DO0OO0DO0
0000000000000 DdOODOOnoo
0000000swOOO00D0D0D0O000

dsw(k) =u(k —kd), Td=AT x kd 000000 (6)

gpobobooooooboooooon

goooooboboobioooooooooon
gdodooooogoooooooboobbb
gooooooooooooooobbobbobon
go

301 0oOooooon

OO0000OFRg. 4000000000000O00
gdodoooouogoooooooboobobob
goboobuooboobgoooboooboo
Fig.40ODOOODOO8kmhOOOOOODOOO

actual vehicle dynamics

Sa

approximate
vehicle dynamics
(1st order lag system)

gain (¢/ u)

frequency

Fig. 3 Characteristics of internal model.

0000000 R&DODODDOOVol. 33 No.1 (1998.3)



26

0000O0O00000o0ODbDO0O000ODbDbODFg. 5
goorrOo0bOO0bOO0bOO0bOobOOoO0OoObOOn
goooogoooobboboboboboboooooo
goooooooooboooobobooboooooo
gooboogoo

30101 OO0booboooDg

Fig. 5000000000000 CODOOODOO
goboboboobbobbooboab
gooooooobobobooooogoooon
gooooooooboooobobboboooooo
goooooooobbobobobobooboooooo
obDooOooDOoboOogoor"Ob00o0obDOoboOod
gooogooooobooobobobboboooggo
ogobooooboobobooooboor"Obobogooog
goooooooooooobobooboooooo
gogogoooooboobobbboboododggo
gooooooooboobbobobobbboooooo
goboboooboooboboobbooooog
gboobobobobtbymboobOoOoDbDOOO
ooooboAO0BOOOOOUOO@MboboboDbDODD
RN

yl 4+ ——p— - — - —-—- ¢

y2 | ]

x1 X2
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Fig. 5 Experimenta results of lane change.
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