
United States Patent [19] 

Borcherts et al. 

[54] SYSTEM AND METHOD FOR 
AUTOMATICALLY STEERING A VEHICLE 
WITHIN A LANE IN A ROAD 

[75] Inventors: Robert H. Borc:herts, Ann Arbor; 
Jac:ek L. Jurzak, Rochester Hills; 
Shih-Ping Liou, Ann Arbor; 
Tse-Liang A. Yeh, Rochester Hills, 
all of Mich. 

[73] Assignee: Zexel Corporation, Japan 

[21] Appl. No.: 722,661 

[22] Filed: Jun. 28, 1991 

[51] Int. Cl.s ............................................... H04N 7/18 
[52] U.S. Cl ................................ 358/103; 3641424.02; 

364/426.04 
[58] Field of Search ............................... 358/103, 105; 

364/424.01,424.02,426.01,426.04; 180/179 

[56] References Cited 

U.S. PATENT DOCUMENTS 

4,703,429 10/1987 Sakata ............................ 364/426.04 
4,757,450 7/1988 Etoh ............................... 364/426.04 
5,014,200 5/1991 Chundrlik et al. ............. 364/426.04 
5,081,585 111992 Kurami et al. .................. 358/103 X 
5,087,969 2/1992 Kamada et al ...................... 358/103 

FOREIGN PATENT DOCUMENTS 

0354561 8/1989 European Pat. Off .. 
0354562 8/1989 European Pat. Off. . 
0361914 9/1989 European Pat. Off .. 
1-66712 3/1989 Japan. 

SO 

16 

111111111111111111111111111111111111111111111111111111111111111111111111111 
USOO5245422A 

[11] Patent Number: 

[45] Date of Patent: 

1-106910 7/1989 Japan. 
2-48704' 2/1990 Japan . 
2-48705 2/1990 Japan . 
2-48706 2/1990 Japan . 
2-90379 3/1990 Japan. 
2-90380 3/1990 Japan . 
2-90381 3/1990 Japan . 

5,245,422 
Sep. 14, 1993 

9005957 5/1990 PCT Int'l Appl .. 

OTHER PUBLICATIONS 

E. D. Dickrnanns et aI. Applications of Dynamic Mon
ocular Machine Vision. Machine Vision and Applica
tions (1989) 1:241-261. 

Primary Examiner-Victor R. Kostak 
Attorney, Agent, or Firm-Harness, Dickey & Pierce 

[57] ABSTRACT 

An automatic vehicle steering system is provided for 
automatically steering a vehicle along a lane in a road. 
A video sensor is included for generating a plurality of 
frames of video images of the road. A computer proces
sor analyzes the frames to determine the lane bound
aries of the road and the position of the vehicle. The 
system advantageously utilizes engagement of a cruise 
control switch and a steering control switch to initiate 
processing of the image data and automatic steering of 
the vehicle. In such manner, the reliability and effi
ciency of the system is increased while at the same time 
minimizing complexity and cost. 
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