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New Speed Control of 2-Mass System using H- Filter

Jin-soo Kim®, Young-bong Kim', Young-jo K|m
Yong-in Songdam College. Inha Technical College,

Abstract - In the industrial motor drive system
which is composed of a motor and load connected
with a flexible shaft, a torsional vibration is often
generated because of the elastic elements in torque
transmission. To solve this problem, H- controller
was designed. In this paper, H~ control of 2-mass
system using Hw filter for compensating shaft torque
is proposed. Pole-zero maps show the validity of
proposed controller.

1.4 £

AF7] 71E &Aool glolA A9 -‘?—5}7]74]7]' 2
Aol ZL Fo3 dAFAHE A% 489 # "4 H3}
9o @A g3 Zo ulEY 2 Fo) ““375“5} oj¢} #
o] TAE ZIAAE 28334 vl o)HqE 2844
o ZuEY FEE AAI s BZ7)Y FHE
Abgsle] JeReg FAa AuASstd Aloiste
g, A E o) 83 WY, HeAolo] 93 1o
AT7HAA T ltH1~4].

2 =RdME EZANFFAHTY 9@ - A5YA4F
< FA9 E’l’ég}ﬂl e 2BAHAE Ze FEAFY
MEE ExAAYE AT F 7F5gFo 95ty
EEZ]"‘&"J,‘SJ—} 43 - AFJAL TS BA nE3
A &= HeAMlol7]o] vlx o] o) Cﬂﬁ}"] F34%0
F2 H-ZH[G6] 98 FAY FEQAE BAd=
AP L AL} 71€9 HoAolgd AgHslE H.LH
g o83 M2 £Z A E pole-zero mapT E &Y
Uil - HESS AA3ts Aoy F8A4S #AAd}

2. 237
el Ae Fol ga) AE71% Yot A2W 284

AL 29 1% 23 1 BANEE 19 29 o] A
a9,

Jae-hwa Shln . Young-seok Kim

Yuhan College, Inchon City College. Inhi

- 1
h + J,;s+ B @1
" _
Ton K -
s
+
T, - _____.1—

Mo+ Jyus+ By M
O3 2 2N BYMT
x=A,,x+ BDTM+ BdT]_, y= C,,x (1)

o 7] A
BM 1
@y =4 L
Tu “Tn
x=|Tsp, Ap=| Kon 0 —Kswm
o 4L _B
@r JL JL
1 0
Iu 0
By,=1| ¢ |, Be= =(100)
1
0 JL
S, Ju. L AE7), RIIBAHYEUE

7], A&
Ty, Tsy, T AE71EL A, FHELEA, F
sojdEea

Aol el 23449 Z‘l]°1%‘° Ri&Ex  @elA T
E5seg, A% 7bsd AErEE

%Imioz 1%
& Ao g,

3. 234Ao) thst HoH0|7] HA

3.1 H=HofolE2 2a4A0l2 HE
284 Ae] i3t HoAolol82 H&37] Sl3td o
¥ 37 Zo| dNEREE HAAGT. 28 39 YoiA

- 1098 -



N 21 7%
Cz = Cp_ C] , 2 2| — |y — WL (2)
4 213 oL

% C,=(100) ;=001
oz, T,& RaATFELHA n& HFEAHZA, I W,
W, & o1& 9% 75l

AUGMENT PLANT

a
LK
123 3 H.HOj YerstEUE

3.2 7t58se 4
2% 39 HoAol AVAZAEANN 5T W, =
23l dPsea T, 23H HAEF/NEE, H3sx 2
IREY AEEARA Y HFZ FdEFdr 71]01::*4
Qs 7}%—%#014. o] HBET AYFS

0_;4 _._4

Asel g 1899 ARG Yoz ER
S avERREe oA Asad dea o1

g I W T 1R4AY AQEA gz HEF
NAERE W, & O doz AR

(S+ wd)Z

Wa= 7 ¢ (10 (s +10°)

9 AdlA FIR Azeae AAs4 W] e
a4 4% 2.

IBUE W, e nFAUAA G pavelxs
25 exol BE I AARI A,
e MAEE 5&1’/}. &
uBERFe F AFTFel AFekn o) nel et
2e AAFYE e A7 g

— (s+10) 4
W= 70 1 10%) @

9 AolA Foid AFRSLY AAEY (W,7'e 1Y
4%t Zol A9YE Fejst Dok,

O ) imrem

A @) A @S AF vy, wg, 7.2 3-8 A
Ast T Matlabg AH&3ted Ho A7l K(s) & 78 &
At 7 4=03, wy=15, 7, = 5501 AL A7
K(s) & 73t

4. H-ZE9 274A 0l HE

”B
sz 5o £& HJQE{E /\]-% AupH oz g
=49 e AME3L A" e ’\EH% 7
9. ¢ mEds 48T HBEE 248
¥ EP HUzgte H2FA I Relth & HF
HxZ2%9 HoZE ¥ minimax FAZ ‘3" oA

Mol 9o HUAE Hiss 7)10113}.

mE POURR I o A
"
Of

Hoo K 04 224 >

O3 5 H-EE{E 0|8 ME2 SZH

H.ZE 9 F8¢& 942 A4 e &5 2o

x() = A,(£)x(t) + B(t)u(d) )
y(H = C,(£)x(t) + D(B)u(d)

A7 4 x(HER"  FHF
WHER? 4%

w(HER™ : JYREHEH Foloxe FEH 9

4714 (A, Bl 7fbgels,  (C,, A= 7tazol
3, pEAen TAseg] AR SYPolan et
L) & Uste Aune 2dsr) 9% FZole @

) FAsHe % EH%*%
z2(D = L(Hx(D 6)
oz, A yH B AEI] 2(H 9 FHF 2(n B
dx Aolth, o] A% A5EAE e Hoz AT
th.
]:=sup”i*#‘& 20)=0

O0*usl, " “ (7)

A4 (DAA ol® 2nBFA yE ]
HAsn EE e @9

A48 Qo7+ EAsE J(y? o FEIL A

QH=A, DN+ XD A, (D-QH C,7(H C,(DAD
+ % AHLTDOLHQD + BHBT(H  ®

714 QH = BHYE Fir] 9F Riccati WA

- 1099 -



Holm, QO)=002 Fth. gy J(y? & BE3}
A H A YEHA L gL o] FojAA Fu}

e

2D =A,D2(D+ QD C,TOIAND— C(HZ(D)
x(0) =0 9
2(8) = L(H (D)

a3Ez 4 (99 e HoUHE o] £3le) yo =
Aol 23t FAF xB T o) FSL Aojrd
Jgetd ALg gt}

EEAAM AdEE Aolrle 29 59 H.ZE=E
ZUEYEL A T8 BE3d AuABART} 4
3)94 Ho¥E ZA34g 28440 2434 tges 2

A=A, +QClly— C,z1+ B, Ty
x(0) =0 (10)

z=1Lx

AN Tye BE7] 78 A d¥E3A0T

5. §4 13

2 =E4AM AgstE Ao)71e) §84E& pole-zero
mapg F3ta] #AFT IY 62 71€Y HoAd
9 SEXNHA YN REE wgR ] B
pole-zero map€ UYEA ol FHEEH  slglo)d
dominant polec] &Mt EAsn WFES e
g F Aok 3 72 AgEE ANy oM w7
2 9] A2¥459) pole-zero mapolth. HoRE o] 23 =
AE FELAE 158ty HoMolol 2AS 72 S0}
dominant pole®] #FFojr WojA AP Aefoln,
AFstE A7 7L 7)E9 Ao ng £5EL & %
Atk 19 82 AgstE AojrldA 2ELAE 2wst
o HwoAlolo] 243 Z$ojth. dominant pole®] 34%
A deix AdF=HY & poled H5EF o] A H
o] dA Ri&xo] Fol TANT YT ¢ F 9
. 28lm2 B pole-zero mape EiH ABE AN
Z°] HoBEd 838 48 ZFEQAE 154 A==
BAsE Ao 71 AdAEE ¢ F o

6. & 2

=EAME 284 A0 BEANZFSHAST 93

T2 A TEFHE AZE Aloye AsiAd.
ol & A Yo Wat 2FMH 50 £ HoD
HE #5712 21438303, Ho-BHE S3l9 233 2
E23AE HoAlold] BAstE wEe A¢ag. 7&
9 HoAlo)The AL4 3 99} vluwE $38td pole-zero
map$ ©]-4383th H-ZBEE F3l9 &3¢ 25038
159 FE2 RAsE A7 713 dAFH YL o] #
S 9 324 3R 289 RSz AFo A ¢
ﬁ;lq%l‘:}. ol& T A<ddE Aoy F&A4S B
3 .

&

iy o2 rix

E#H22e2d

(1] B4 E@E 5 24, 2MBHEERORE 7« F5v 712 3
REVIFIEIE L 357 2 -2 BE L ERL 2 H@SH", BA
BREE ERERLFIZWAS, pp. 843848, 1993

Pole zero map

150 T

'

100 :

;

) B ,

'

'

" v o,

2 \
@ OfFw-- -t T -----

£ v

'

'

-60 v '

'

‘

'

-100 - '

'

i

-150 ..

-50 -4 -3 20 -10 L] 10
Reat Axis

a8 6 wolM wZixlel pole-zero map
(71Z=2] HoH 0f)

Pole zero map

Imag Axis

-50 -0 -30 -20 -10 0. 10
Real Adis
28 7 oM wpgiXlel pole-zero map
(M otsl= Mo, RERA 158 Bah

Pole 2er0 map

Imag Axis

ob-----

-50 -40 -30 20 -10 10

Re‘dha‘s
08 8 oYM wmtxle pole-zero map
(Hgtste Ao, SER3 28 BY)

{2] Jin-soo Kim, et. al, "The Vibration Suppression Control
of the Two-Mass Resonant system using the Hx
Filter”, IEEE IECON, Vol. 3, pp. 1464~1470, 1998

[38] KAEA s 2ZA, “‘HoHIEERICET < EHBOFIRNE",
BARERBERLE, Volll3-D, No. 3, pp. 325~332,
1993

[4] FAZEE S 1A, ‘HoSIBHER % o RIERKR 028 ]
EREHE", aXRERLBEGHRGE Vollle-D , No. 1, pp.
65~70, 1996

{5] Green and Limebeer, “Linear Robust Control”, Prentice
Hall, pp. 263~279, 1995

[6] Nagpal and Khargonekar, “Filtering and Smoothing in an
Hew Setting”, IEEE Trans. Automat. Contr., vol. 36, No.
2, 1991

- 1100 -



