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Improve control performance of 6-dof industrial robot

arm using Fuzzy Supervisory Control (FSC)
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ABSTRACT

(Received | | . Accepted [ [)

Modeling and control of industrial robot are very important topics in industrial applications in
order to transfer the end effector from the initial location to the desired location accurately and
efficiently in terms of response speed and accuracy of implementation. In this research, an
industrial robot arm of six-dof was designed using Solidwork software and then converted to
simulink model within the MATLAB environment using Simscape multibody tool. After that,
control it using two types of controllers: PID and FSC. The controller generates the necessary
control signals for the operation of the DC motors that connected to joints. The control system
in this research depends on the value of the angular location of the joints and eliminates the
error if it exists. The research ultimately discusses the results of previous controller’s
implementation and compares the performance of the control through the time response scale at
constant and variable input where the results show that the using of FSC controller is better than
the PID controller.

Keywords: proportional-integral-derivative controller (PID), fuzzy supervisory controller
(FSC), Computer Aided Design (CAD)
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2o PID oS5 phadial xie Ll (T4-b) KAl FSC aSaia plasiud e Ll (T4-a) ST ma g
pSae JS pladin die gl lgill aligagy glhall adgall maags

XY ZPlot XY ZPlot
150 150 1
100 100
50 50 F
) W
< of X of
> >
50 =60
0 — Desired position 0 — Desired position
-1eor 0 - Position(FSC) -100 ¢ 0 - Position(PID)
-150 -150
-300 -200 -100 1] 100 200 300 =300 -200 -100 0 100 200 300
X Axis X Axis
FSC alaaiul e Ll (14-a) Jad PID plasinl zie Dbl — (14-b) Ja

sl lilan) ae CpaSatiall IS aladia) die 855l Llgll o) Gu dlke (6) Jsaal) s
opeSaiall AS 8 ddllaal) Al aiagaill Uad riagy LS (P) asthadll

sl Uadg 535l Blgil) cililaa) — (6)Jsaal

P PID FSC Error(PID) Error(FSC)
X-coordinate(mm) -73.91 -73.6 -73.67 0.31 0.24
Y—-coordinate(mm) -57.74 | -57.03 | -57.12 0.71 0.62
Z-coordinate(mm) 996.7 996.9 996.9 0.2 0.2

:CpeSatiall (e JS alasial die Aiedll laia¥) el (7) Jssall mag

omta JA0 die Llaal) Gl =(7) Jsasd)

PID FSC

Overshoot 0.85 0.82
Rising Time 1.59 1.5
Steady state error 0.238 0.2
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:Ql" .an,J uuu.unn- ;}ft,

die el laial) Cun e FSC aluall alyay) aSasall elaly PID aSaia ol candl 8l
FSC aSaia alasiad o (7) (4)Jshand) 8 i) cpglal Cum ¢( aiiag , ) culdn Lo Jaal
bl
s JS S Sl bl s Gk o eade il (ga B s (12) O3 o @
SPEN[RUE B XVEERSE A PR [l ILENY (WPEO
aie s J2y e Jaall die ST Jlad FSC oSandl ol of (6) (5) Jgland) 8 mibill mass
- gl dad b Ladll Cus e e J3o o
ASaidll i) die 4ie FSC aSaia slasiud aie (i auagall tad of (6)(5) Jshaall mass @
PID.
e Cfiald il o KT G dpelal) Llbial) ciligng I 8 oSaill Al ie @
e 330 Doglhaall e ST Al Juaall Ghga I (535 48 Overshoot Jus -1
gl adsdl e gigall Llgill aagn s Steady state error Jis -2

(Bl — AU — ladll) Al Jadid Cigg M oo Gaend & (lacal) Glaial) Jlae ponsi (Sa @

bl
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