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Development of an Auto-Doffer for Covering Machines

Part 5 : Control of Autonomous Vehicle for Doffing Operation

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

Abstract
Autonomous vehicle is developed corresponding to conventional type covering machine which has slightly
indented spindles and the curved frames. It is controlled to stop at proper position for doffing operations.
(1) A pair of laser displacement sensors enable the autonomous vehicle to obtain the high positioning
accuracy. It is efficient to improve the sensing faculty for vehicle control under the bad environment where

slipage easily occurs or there is often disturbance.

(2) Moving vehicle experiment confirms the efficiency of the feedback control. It enables stop accuracy about
+ 3mm for preparating operation of manufacturing covered yarns, such as drawing-in a core yarn.

(3) Using the laser displacement sensor which has = 40mm in measurement range, the vehicle is able to
correspond for less then 10mm in side disturbance, 5mm in vertical disturbance, and 1% in slope of floor.
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Fig. 1 System Diagram of Autonomous Vehicle
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Table 1 Specification of Autonomous Vehicle for Covering Machine

Motor

ORIENTAL MOTOR  FBL550GD-A

Rated Speed:3000rpm
Rated Output Power:50W
Rated Torque:1. 7kgem, 0. 17N-m

Gear Head

ORIENTAL MOTOR

4GD200K
Reduction Ratio:200

Caster

HAMMER CASTRE

420EA—-R75
Wheel : ¢ 75, Rubber

Driving Wheel

Diameter:100mm, Width: 15mm
Steel, Rubber Surface

Driving Wheel Bearing NIHON

UCPH202

PILLOW BLOCK

Laser Displacement Sensor

KEYENCE

LB-01/LB-60
Reference Distance: 100mm
Range: +=40mm

Photoelectric sensor

KEYENCE

PK-72

Detecting Distance:80~200mm
(O10cm White Mat Paper)

Beam Spot Diameter:max ¢ 11mm

Parsonal Computer

PC9801RLmodel51
CPU: i80386+80387 (20MHz)

AID-D/A Converter ADTEC

AB98-57B
8ch12bit A/D, 2ch12bit D/A

Counter ADTEC

AB98—-29A
2ch, 24bit UP/DOWN Counter

Digital /O Interface ADTEC

AB98-47B
16ch Relay Output/
16ch Photo Coupler Input

Programming Language

BORLAND

Turbo—C ver2.0

Reference Path

Fig. 2 Measurement of Position and Attitude
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Fig. 3 Modification of Path Planning and Detec tion of Spindle
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(b) Feedback Controlled

Fig. 4 Effect of Feedback Control (V=30%, x =200
mm)
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Table 2 Permissible Disturbance Value for Autonomous Vehicle

for Front Sensor + 40mm
Pulse Input
for Rear Sensor £ 10mm
Laterial Disturbance
for Front Sensor £ 10mm
Step Input
for Rear Sensor £ 10mm
Pulse Input 10mm
Longitudinal Disturbance
Step Input 5mm
Inclined Floor 10mm / 1m (1%)

using a pair of Laser Displacement Sensor which has + 40mm in measurement range
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