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ABSTRACT

In order to eliminate position errors existing at the steady state in the motion control of robotic manipulators, a new fuzzy

control algorithm is proposed using three variables, position error, velocity error and integral of position crrrors as input

variables of the fuzzy controller. Three dimensional look-up table is used to reduce the computational time in real-time

control, and a technique reducing the amount of necessary memory is introduced. Simulation and experimental studies show

that the position errors at the steady state are decreased more than 90 % compared to those of existing fuzzy controller

when the proposed fuzzy controller is applied to the 2 axis direct drive SCARA robot manipulator.
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Fig. 1 The schematics of two axis direct drive SCARA robot
system
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Fig. 7 Desired and actual position trajectories of the upper
axis in the experiment when the proposed fuzzy

control algorithm is applied (no payload).

Fig. 7 531313 (payload)©] 0 kg ™, $Ix| 2 28 £ 27} 2
2d MERE =Rl AtE) HAA o] TS L He
sto] 4 9 o] AFo|th Fig 79lM R BNz 4
A e TRl g2l goug MoAee 44 golr )

lstel 2913 2318 27 Brjstol T2l % B st

Fig. 82 8] P32 #of 376 kg2l FolalE o] 2 0, 7]
Eof HAIA o] Gl B =Rl e Alz-e ¥
o] G E-E HEsto] ARl AT ol 29 X 2 abo]
W Aotk Fig 9= Fig 87 B P8 T oA Ags A
ot} Fig 83} Fig. 02 RE Ao A EXE T3t Aoty
HA A G AFEE A FAFENNA 29 2 2 2ot et

A Zolse & 4 vk

L

e KA S EER ELE

ufsh Zol 9X 23 Aol 4ol Ao TUARE ¥ 4+ guk B
ahshgol Sl Aok gl A Lol BAHAHol A 9% 3fol
W F wAolsle ARHold % 4Y AE Felehw

Table 33 gt}

G115

Propooed Fuzzy

Oid Fuzzy

R {rad

3
g
2
o
&

©.15 e e S

o] a & 1

TIME (sac)

Fig. 8 The position tracking errors of the base axis in the
simulation when the old and proposed fuzzy
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Fig. 9 The position tracking errors of the base axis in the
experiment when the old and proposed fuzzy

control algorithms are applied (payload = 3.76 kg).
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Table 3. Simulation and experiment results for the steady

state position errors

Old fuzzy Proposed fuzzy

control control

base axis (No payload) -0.0025 rad 0.0000 rad

Simulation upper axis (No payload) -0.0002 rad 0.0000 rad

base axis (3.76 kg payload) 0.0054 rad -0.0001 rad

upper axis (3.76 kg payload) ~ 0.0003 rad 0.0000 rad

base axis (No payload) -0.0098 rad 0.0007 rad

Experiment  upper axis (No payload) 0.0020 rad 0.0003 rad

base axis (3.76 kg payload) -0.0108 rad 0.0000 rad

upper axis (3.76 kg payload)  0.0012 rad 0.0002 rad
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