' a I's
ATUTEN AN TIN L RDT

AMTUNITOONUUUTEUUAIUANLDITEUUL FINA

Ul NRR wqqiﬁn

3nﬂwﬁwu§itﬁudduwﬁqnaanﬂ1ﬁnuﬁnwuuﬁnqnfﬂ?mmﬂ%nanfsuﬂﬂanfuwwﬁm%n
213 113AINTINLATEINA
NN INE R Quﬁaantﬁuwwﬁnﬂﬁﬁﬂ
W.A. 2530
ISBN 974-568-455-4

AuAnTu MluTRINaan Qﬂﬁﬂdﬂ?ﬂ&ﬂﬁ%ﬂﬂﬁaﬂ

013818



PARAMETER ESTIMATION

FOR CONTROL SYSTEM DESIGN OF MECHANICAL SYSTEMS

'{'- /’ 7

{~ JAL
i

Lel e

\ { /

Mr. Kitti Phadungchiwit

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering
Department of Mechanical Engineering
Graduate School,'
Chulalongkorn University
1987

ISBN 974-568-455-4



o e e ¢ ' a é o
WQﬁaﬁnﬂﬂuwuﬁ anﬂfuuqmﬂ1W171ulﬂaTﬁW“TUanaanuHUTVHNﬂquqﬂ

WD ITEUUL BINA %
Tan wie find  aneiin &
ek SHINTTNLATDINA
anaTEMITnEn 2137178 AT. quaﬂ uaqa1uwuﬁa1

-

SWQWTﬂﬂﬂTHHWTQN Nﬁ?ﬂﬂﬂﬂﬂTﬁQﬁTﬂ N7 . iﬂTTQu nmwunnq

fufiniIng e WIRINTRNRIINBIAE audid Tk iluing Swugatiui
Lﬁud1uwﬁqnaqnw1ﬁnuwn1unﬁnqn1ﬂ?mm1uuwﬁmﬁn
érﬁﬁtn
ok i e i i i ABLALITIRINEN RS
‘ o4 b
C AANTI9N1TE AT, 01T TETNe )

a a <
AU NTTANITRDUIMETUWUT

.......Qﬁl. QS??...... UTes1UNTTNNT
¢ ad &8 {
C ANANTIANTE AT, ATNT  DIAINTA )

T e
2

® & & 0 0 0 2 0 0 ; e & 0 ¥70 0 0 0 0 0 0 00 a'\qq’ﬂnﬂ’nﬂq’qu
v ¢ ¢ a_a
( Qﬁiﬂﬂﬁﬂﬂ?ﬂﬁﬁTﬂ 7. Halgaad qmwuﬁna )

® e 0 0 08 09t e 0 07 o’)fd:ﬂ; esesese NATTUNNT
‘ =3 =3
C 993ANAATIRNTE AT. INEN BILTQY D)



ind weedda  : N1TUTINIMAIRIINTILAB TRIMTUNITEBNUUUTIUUAIUANYBN T
t99na (PARAMETER ESTIMATION FOR CONTROL SYSTEM DESIGN OF MECHANICAL
SYSTEMS) b.WU3n®1 : 0.a7.3yad usvIssWufds o.Muinwriamn @ wd.as.deTlsad

aunilgfia, 150 win.

nﬂsaqauuaﬂqn11U1 sumAIna I anfue amTus L Wa SR AduLRzAIA2IND 5T TNYIRUDY
1ﬂ1qﬂf1q%aqs.uutﬁqnawazwwnwsﬂauqu 15n17ﬂ1:uqma1a16hwayauanaua11uﬂiqn11dq1n
n1aaua°tw1110ftﬂﬂnnihtﬂu%ﬁﬂawﬁuwwua"l61wwﬂﬁnn11wﬂﬂﬁu1°nuﬁ1533u1unnuﬂ?a§uﬁhﬁ
nynss u1mnﬂw111ulnafmuqn11uatwnfﬁqﬁih a1dun1TUIeY u1mu1u1nuu1utnawu11nuaﬁau11amn
lmﬁnumauauanaUﬁ11unnn1u1m1ﬂ 1na1ilwﬂuﬂﬁaqaunauU1auﬂn1tuuwanlwnaﬁ1uunatuaqq1nn1
sunuludaya n11wﬂaaqw11ﬂun111ﬂnuwwua"1a1wwﬂaq1"uuu1uw11uﬂﬂ1|ﬂnflwnuan1ﬁnq1u
1ﬂﬂnq§mm1m1wﬂ1 umuafa A/D twatUNuuq1n§¢m1muuuau1ann1ﬁxﬂuﬂqnaa uaaqq1nUﬂaualm1
atnsnv1u1n1ﬂauw1lnaf qwnuun11n1ﬂnuauanaun11unua nasUTsNIMAINIIARL AR SaTnTINY
1utnan1u1n1ﬂauw1tnafwanuﬂ

n1masgaudTnisuTsuaIma Il anf ns.nﬁﬁhi.uuaﬁanqliqnauUUL%qtduiqqﬁaaq
MWluluiasnauniinod uan11wnanuuaﬂq1ﬂtnu111ﬁn11uﬂ1u11nﬂ1uu1mﬂﬂw111utnaflnn1nu
wa11m1Qﬂnn11wuuanﬂua lwamaqiutﬂawﬂ11aﬁuq1nw11qutnafwﬂ1“u1m1ﬂ Tunauieleann1s

wﬂnaq1iaun11unu1~UUQ1q U8y uan11nnaauuﬂnq1ﬁluu111an11u1i1nuantﬂunu

\vf"\i
5=
‘/_“M-}
NG /
a =] .
MAIN W“MM .............................. 2k ax /\U
awNoyoran ...

Ymsanm ... 2920 ......... muieseonsiilinm /@?S{\GJ\?J/J‘




KITTI PHADUNGCHIWIT : PARAMETER ESTIMATION FOR CONTROL SYSTEM DESIGN
OF MECHANICAL SYSTEMS. THESIS ADVISOR : VIBOON SANGVERAPHUNSIRI,Ph.D.
THESIS CO-ADVISOR : ASSI. PROF.CHAIROTE KUNPANITCHAKIT,Ph.D. 150 PP.

A procedure for estimating structural modes and parameters of the
transfer function of the mechanical system will be briefly discussed. This
procedure is based on experimentally measured frequency response data which
is calculated from cross and power spectral densities of input (random or
impulse) and output signals. Parameters of the transfer function are
estimated by fitting an analytical-base model to the calculated frequency
response data. The Instrumental Variable Method is used to reduce bias error
due to noise in the measurement. Computer programs were written to perform
these tasks. In the experiment, input and output data were measured and
stored in a microcomputer via A/D board. Then frequency response data and
parameters of the transfer function were estimated.

The procedure had been applied to simulated linear mechanical
systems. The results showed good estimation of the magnitude and phase
curves of estimated models. This procedure was also applied to real systems
and the results showed very good estimation.
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