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Development of an Auto-Doffer for Covering Machines

Part 6 : Control of Autonomous Vehicle by using Fuzzy Method

Kiyoshi Hatta*, Junya Hori**, Toshiyasu Kinari**, and Sukenori Shintaku**

Abstract

Doffing operation for the covermg machine has been already automated by the auto drawing-in apparatus
loaded on the autonomous vehicle. The vehicle repeats moving and stop while measuring its position and
attitude with a pair of laser displacement sensors. In this report, control methods for this autonomous vehicle
are investigated to approach the initial operating position rapidly, to break away at the end of the covering
machine, and to turn around it.,

Fuzzy control was applied to the path trackmg that the autonomous vehicle approaches the initial operating
position of the covering machine. It obtains much rapider response than the method in which the front wheel
takeés on the reference path.: ‘ ' ) '

Using this advantage of fuzzy control, it enables the vehicle to turn back over the side of the covering machine
with stability. By means of this, the autonomous vehicle can directly use the machine frame as a guide way
without any additions extraordmary to the covering machine. ‘
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Fig. 3 Membership Function in the Attitude

Table 1 Rules for the Fuzzy Control of Vehicle

Vehicle Attitude A 6

NB (NM|ZO |PM | PB
NB | NB [ NB |[NM | ZO
NB [NB |[NM| NS | ZO
NS |NB|[NM|NS|ZO|PS
ZO |NM|NS |ZO | PS |PM
PS|NS|(ZO|PS|PM|PB
PM|ZO0|PS |PM|PB|PB
PB|ZO|PM|PB|PB|PB

Vehicle Position Ay

(a) 20 (b) PS (c) PM"  (d) PB

Fig. 4 Driving Modes based on the Fuzzy Control
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Fig. 5 Locus of the Driving Controlled Vehicle
(wheel base r=385mm)
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Table 2 Required Length to Follow up Path on Movement

(initial Variation Ay=35mm)

Mark of Vehicle Position
Required Length x(mm)
A y=10mm A y=5mm A y=1mm
Theoretical Value of Exponential Function 470 730 1333
Control by Exponential Function 340 500 770
Control by Fuzzy Method 250 280 320
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Fig. 8 Radius of Gyration on Vehicle Individually
Driven Wheels
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