HRDR Y b &k

Vol. 25 No. 4, pp.535~544, 2007 535

4l - 1

/_\_I_
A

PWSHEBEHO KR v bOINEE SRR & FRiEHSH 1

Je g w5 Bl W H B2

(I

AR

%%*4

Fastest Guidance Control with Acceleration Restriction of PWS Mobile Robot

Yasuhiro Yazaki*!, Takeshi Ikeda*?, Motoya Takeuchi*® and Mamoru Minami**

Force and torque induced by traveling motion of a mobile robot effect dynamically to the objects being carried

on it. If the induced force and torque should be bigger than the static friction force and torque exerting between

the carrying objects and the mobile robot, the carrying objects start to slip on it. Since this slipping motion causes

increasing the acceleration of the mobile robot, then the slipping of one object leads to dangerous collapse of all

carrying objects. Furthermore it interferes with guidance control.

On the other hand, mobile robots are desired

to transfer the carrying objects as fast as it can. On this view point of this contradicted requirement, this paper

purposes a controller to guide a mobile robot along a given course as fast as possible with acceleration restriction

not to slip the carrying objects during traveling. The performances have been examined by simulations.
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Fig.1 Mobile robot on the standard of coordinates
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Fig.4 Block diagram of guidance control

Table 1 Parameters of actual mobile robot

Symbol | Magnitude Unit
Tread T 0.4 m
Radius of wheel r 0.11 m
Mass of vehicle mo 70.0 Kg
Mass of object ms 0.5 Kg
Moment of inertia (vehicle) Io. 0.93 Kg-m?
Moment of inertia (object) Is» 0.42 x 1073 Kg-m?
Reduction ratio Rr 1/52 -
Ry 1/52 §
Servo Amplifier Ksr 1.11 V/(rad/s)
Velocity Feedback Gain Kyr 1.11 V/(rad/s)
Servo Amplifier Kmnr 0.613 Nm/V
Torque Gain KoL 0.613 Nm/V
Motor Resistance RmRr 4.91 Q
Ronr 4.91 Q
Torque Constant Lmr 0.89 Nm/A
Lot 0.89 Nm/A
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Fig.5 Simulation image
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Fig.6 Traveling the sinusoidal course
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