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Controller Auto-tuning Scheme
using System Monitoring in Frequency Domain

Yu Chul Jung(Graduate school, Secongsil Univ.), Gun Bok Lee(Socngsil Univ.)

ABSTRACT

Controller refinement scheme to improve the performance of a conventional system autematically in frequency
domain is proposed. The comtroller automatic tuning method features using experimental frequency responses of the
conventional closed-loop system, the conventional controller, and the improved closed-loop system, instead of poorly
modeled plant due to non-linearities and disturbances. The improved closed-loop system characteristics is
automaticalty acquired by the conventional closed-loop system characteristics and the proposed performance index in
sysiem bandwidth, And the proper controller is realized by least squares approximation in frequency domain. To
testify the usefulness of the approach, experimental results of robot path-tracking control applied with various
controllers is used, and then is analyzed with respect to a equivalent propoertional controller. Experimental resuits and

analytic results are well-matched.
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Fig. 1 Block Diagram of a Closed-loop System
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Fig. 2 Independent Joint Control of Robot Manipulator
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Table. 1 Experimental Setup and Nomenclature

[Conventional | Tracking Plant Closed-loop New
a
Coqtmllcr Error " System || Controller
Cy: Kp=30
- e P G o
- im 1 | alt) He:
Ca: Kp=50 '
g P & [0
| xiwo 2 2 ) 2 (5}
C3: Kp=32
) € Py Gea Ci{ A
: Ki=11.2
Cy: Kp=29 o B
4
. Kim302 A !

* Kp proportional controller pain
** K1 ' integral controller gam

-138-

AEE 2RAUEolE gig AojA L
e FHo] MR EES} MREgelEe ofd 1§
g, J2oleF 2RFGHY 4%S L oy
M, AoitidoemA 2RAFATEFY FHHL
2o npet trEA vEhdoh D2ies B AT
E A7 AA vehts BEEY A 444
FE ol g2t e HojdPART Q& F32
L8 Fig. 3¢ 2ot AP AR nHAere FH
G Hige]So] Blua Z Hor|E AEEEE o
Ao Fol of Fov, el AR A A7 AR
O]%O] 2 A7)0 FHLATE A4 dEES ¢
T rh Add AEE FRE w2 EdEy F

332 Fig 49 B2l nke} Zof, w78

AR Bes FUES mo] ok Jaeiz)
Fohe A% Rl WE 27 @ 450 v
25 tEbdg g £ gk

Tracking Emer [rad)

Timw [s80]

J! I

MJI il

g

‘JEH]

M
‘Fr‘iq
Fig. 4 Frequency Response Results of Plant
(a) Magnitude Characteristics (lincar scale)
(b) Phase-angle Characteristics
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Fig. 5 Frequency Response Result of Closed-loop
Characteristics
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