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Automatic Guidance of Vehicle Commanded by Route Course on Map*

by Toshihiro TsuMUrRA*¥, Naofumi FujiwaRA*¥,
Tomonori SHIRAKAWA** and Mamoru OKAZAKI***

This paper presents a system for automatic guidance of ground vehicle commanded by written course
on map. Using self-contained oﬁ-line computing micro-processor which computes instantly the vehicle
position, - heading angle (azimuth) and predicted forecast position, steering command for guidance is
decided. Our system shows good and favorable results. Principles of self-contained guidance system are
as follows;

1) accurate digital position and heading informations of vehicle are computed by digital micro-computer

using the digital data from left and right side wheels rotation of vehicle,

2) predicted forecast positions of vehicle are computed and are located on the map,

3) course is scanned by photo-sensor which is set on the above predicted position, and the scanned

~ output is applied to the steering motor,

4) vehicle is guided automatically.

Detailed experiments of automatic guidance of battery powered small cart show good results, such as,

straight line course ; 17 cm deviation from the course at 10 meters point

rectangular course ; 20 cm deviation from the course at 24 meters point

(The rectangular course commands the vehicle to turn 90° to the left at 12 meters

point).
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Fig. 10 Sensor (saw-toothed) and car (smoothed) trajectories along the rectangular course

Table 1° Overshoot of the vehicle trajectory (cm)

. vs. L, and 4 when vehicle turns 90°
L;(cm) : Net range from vehicle to sensor
A(cm) : A half of peak to peak sensor

deviation at steady state guided

condition
Ls~A 20 30 40
80 65.0 65.0 60.0
96 35.0 30.0 325
112 15.0 15.0 17.5
128 125 | 12.5 12.5
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