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Abstract

In general, systems contain uncertain elements in the
real world; these may be parameters, constant or varing,
that are unknown or imperfectly known. When the
uncertainty is assumed to satisfy the matching condition
and to be cone-bounded, Y.H. Chen(8] proposed an adaptive
robust control algorithm which introduced adaptive scheme
for a design parameter into robust deterministic controls.

In this paper, the above control algorithm is applied to
the position tracking control of 2 DOF direct drive SCARA
robots, and simulation and experimental studies are
conducted to verify the control algorithm and to evaluate
control performance.
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"~ e(x, 0, t) = Be(x o, t), 2.3)
Vix, 0, )ER"xZx R

i) dBiAA] & TET e Fol ohd AF ky, ko7t
St

— 842 —



fe(x 0,0l < kg + kzllxl, (24
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7 e A% JAAE Aol

u(y) = Ky(t) - vyBTPy(t) 25
714

o1 k% (I Kllo+k))?
2% = Cihias G (2.6)
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X(ta) = Xo, :((to) = :Yo
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g SR KWL T(@ ) 2 07} EAYh

moll € @, Ve 2 t+T(@ D

Sk P4 (uni il
BE d 2 gol st 994 q(- ke, «) = R" xR,
n(ts) = noZt FOIAY, the A& UEHIE AF (D > 0
7} &AL
Il < 5( => Il < 3, Ve 2t

3. 2% AAHTF SCARA 2RALH

APAe] dxg 2% AYTFF SCARA ZRAI2H2] A4k
SE  Fig31d . o] EEAAYL 2719 NSK
Megatorque REIE AH43tn or, o AU & 313
Zrh o] A2lg BEMsR vehid Fig. 329 Ao
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RE} Aolo] HrwPe G RS-232CE AHS3IYT =Y
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F7)= 20ms2 dgor] YXNEF=E AHSEh Ao YT
47 seolelg Q = diag(16000, 10, 200, 1), (4, Iz I3) =
(1, 10, 10), D, = 8.8, x, = 0, 7, = 12 A A&
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¥ 31 SCARA 2% 3 sejv]g

Symbol Value Definition

I 0.3059 Kg - m” | Lower link inertia(about c.g.)

I; | 0.0890 Kg - o® | Upper link inertia(about c.g.)

1a 0.0750 Kg - o’ | Rotor inertia of the lower motor

Lar 0.0022 Kg - p’ | Rotor inertia of the upper motor

T 0.0312 Kg - o’ | Stator and housing inertia of

the upper motor

| 0.0002 Kg - o’ | Payload inertia{about c.g.)

M 7.5800 Kg Lower link mass

M 3.1500 Kg Upper link mass

Ma 40.000 Kg Lower motor mass

My 6. 5000 Kg Upper motor mass

M, 3.0 Kg Payload mass

Ly 0.3200 m Lower link length

Lz 0.2500 m Upper link length

L3 0.1350 n Distance from c.g. of the lower
"link to the lower motor axis

La 0,1220 m Distance from c,g. of the upper
link to the upper motor axis

T 5.3900 N-m [Lower axis Coulomb friction torque

Ta 0,9810 N- o {Upper axis Coulomb friction torque

Note : c.g. impies the center of gravity.

NSK Megatorque motor specifications

Specifications Model RS 1010 Model AS 0408

Maximum torque 147,15 N-m 9.81 N-m
Rotor inertia 0.075 Kg-u' 0.00225 Kg - o
Maxioum speed 3.0 rps 4.5 rps
Mass 40 Kg 6.5 Kg
Resolver

resclution 38400 count/rev | 25600 count/rev

SCAR4 ROBOT SYSTFM
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Fig. 3.1 2 DOF direct-drive manipulator
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Fig. 3.2 Block diagram of the overall control system
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Fig. 4.2 Position tracking error when PID control is used
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Fig. 4.9 Position tracking error when AR control is used
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Fig. 4.12 Position tracking error when PID control is used

without payload; experiment
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Fig. 4.14 Position tracking error when AR control is used
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