
United States Patent [191 
Fukada et al. 

1||||||||||||||||||||||||||||||| ill'lllllllllll 111111111 1111 | l 
US00562775 6A 

[11] Patent Number: 

[45] Date of Patent: 
5,627,756 

May 6, 1997 

[54] DEVICE FOR CONTROLLING TURN 
BEHAVIOR OF VEHICLE 

[75] Inventors: Yoshiki Fukada; Shoji Inagaki, both 
of Susono, Japan 

[73] Assignee: Toyota Jidosha Kabushiki Kaisha, 
Aichi-ken, Japan 

[21] Appl. No.2 459,968 

[22] Filed: Jun. 2, 1995 

[30] Foreign Application Priority Data 

Jul. 28, 1994 [JP] Japan .................................. .. 6-195912 

[51] Int. c1.6 ................................................... .. B60K 28/16 

[52] us. Cl. ..................................... .. 364/426.01; 180/197 

[58] Field Of Search ................ ..... .. 364/426.03, 426.01, 

364/426.02, 426.04, 426.05; 180/197. 282 

[56] References Cited 

U.S. PATENT DOCUlVIENTS 

4,412,594 11/1983 Furukawa et a1.’ .. 180/140 
1.... 280/91 4,669,745 6/1987 Miki et al. .. 

4,809,181 2/1989 Ito et al. ........... .. 364/426.0l 

4,898,431 2/1990 Karnopp et a1. ...... .. 180/140 
4,967,865 l1/1990 Schindler .......... .. 180/79.1 

4,998,593 3/1991 Kamopp et al. 303/100 
5,123,497 6/1992 Yopp et al. ........................... .. 180/142 
5,255,194 10/1993 Schaufelberger et al. ....... .. 364/426.02 
5,309,362 5/1994 Ito et al. .......................... .. 364/426.03 
5,370,199 12/1994 Akuta et al. .......................... .. 180/197 

FOREIGN PATENT DOCUMENTS 

0150856 8/1985 European Pat. Off. . 
0338506 10/1989 European Pat. Off. . 

0443520 8/1991 
0559114 9/1993 
4114165 11/1991 
4-325357 11/1992 
5-278624 10/1993 
2257551 1/1993 
2259892 3/1993 United Kingdom . 
2266957 11/1993 United Kingdom . 

OTHER PUBLICATIONS 

European Pat. Off, . 
European Pat. 01f. . 
Germany . 

Japan , 

Japan , 

United Kingdom . 

Ackermann. “Robust Car Steering by Yaw Rate Control”, 
Decision and Control, 1990 29th Annual Conference, 1990 
pp. 2033-2034. 

Primary Examiner—Kevin J. ITeska 
Assistant Examiner-Stephen J. Walder, Jr. 
Attorney, Agent, or Firm—Ol_iff & Berridge 

[57] ' ABSTRACT 

To control turn behavior of a vehicle such as an automobile 
more effectively and desirably by presuming the turn behav 
ing of the vehicle at higher precision, a turn behavior control 
device detects lateral acceleration Gy of a vehicle body, 
vehicle speed V and yaw rate r of the vehicle body, then 
calculates lateral slide velocity Vy of the vehicle by inte 
grating deviation Gy-Vr according to a predetermined inte 
gration time constant, then presumes the turn behavior of the 
vehicle based upon at least the lateral slide velocity Vy, and 
then controls the turn behavior of the vehicle based upon the 
presumed turn behavior. When the turn behavior of the 
vehicle is'presumed to be stable, the integration time con 
stant is made small to decrease accumulation of errors, 
whereas when the turn behavior of the vehicle is presumed 
to be unstable, the integration time constant is made large so 
as to de?nitely execute the behavior control. 

15 Claims, 23 Drawing Sheets 
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