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Study on Application of Iterative Learning Control to 2-Mass
Resonant System
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(Hak-Sung Lee, Seungbin Moon, and Sung-Kyung Hong)

Abstract : A 2-mass resonant system is one that has a flexible coupling between a load and a driving motor. Due to this flexibility,
the system often suffers vibration especially when the motor is controlled for higher speed command. In order to suppress such a
vibration, an iterative learning control is applied to the 2-mass resonant systen in this paper. The motor speed is controlled according
to the relation with the load speed. The desired speed trajectories are derived under the condition for no vibration. The simulation
result suggests that the proposed method effectively suppresses the vibration even when there exist model uncertainties.

Keywords : iterative learning control, 2-mass system, vibration suppression
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Fig. 1.2-mass Resonant System.

A7)7F AN BAE 7, ol 8t o] B o A
719k Fete] AEEE 4L o F g, 2 sk 29 19 2
W 2Rl thal g B AE FebE () Aok
0 -K,/J, 0 1/J,

x=|1 0 —1lx+| 0 |u M
0 K,/J, 0 0

ANA, Aol  @E =T, olm, A wp
x=lo, 6, ] &R g, WE7e} Fahatele]
7} W29, -,)°Ik

(<] 284 AN gk 24 AolAl, Alo] Wl e
W Baiel o), YN OR o)1 SR
£ olelgo] @yl el 1E7)9 AEEE S50 A
gk, o)s) o] AB7]) ASEAE o] §ato] Aol sk
A%, AE7\e) B Batel Mo WA BY AL
229 WEYe] TEHH) FomE, PelEo] FBo] Fu
571 Atk 531 2] S Ao} BeG S 251
el FAF F4o] LPHL 0|2 Qs WEVIS 3t Ale]
g u]Ew AXA Ho o] 4%-¢ Fol=2li= o] Unt
Holc},
.2 B4 BaAS] SHRHOIS st vhe &1 o] 71

& AollM= o HellM 27id 287 A0 thel] iHy
gl 7IHE A&ehs A e =] v W g
F Ao, o Fold 2gdo] Wiz oz o)fo] A ), o
4 WHE0] @2} PHE TE8le] tha WHRoA e Ao e

Wdehz A2 FAdEo] ATH4s6] old, o] ke
22k Aug ofgA Fgsh=rlel wet ukE gAY
of 727t @EAH, ¥ =foMe T A3 22 PD-type
He Aol 71RE it

u,, (O=u,)+T(&(t)+Re. (1) ¥))

RS mlo rx

A71M HAF ke 9 352 VERGL, o ' B EY
AA(y, () A 23 A=) )R 2218 Hehdoh
o] PD-type 3 Alol719] Aol thal =ojabr] sh vhe
7} 2 MY A== iRk

X=Ax+ Bu y=Cx (3)

A7 u T Y & A7 Aol Qe 22 epe, x
£ Azse] A sk ek )9 S Ale] 7ol
() Azwo] AEHAL A%, S Aol Ee AL
WS S 2L the 2us6l

|r-rcB|<t @

w2k (29 S Ale]l 7PHel HeEr] feire A
WPl 71 @F T3S dAE oo sk v (1)9] 2
A FRAL &Y wgT dFv|e AEnEer e
(y=[1 0 Of). @9 35F Ao7)15 A8 Bad
AEE HE71Y #AY BHE(J))EolIL Ayt AA W
T+ @ 22 754 g9 79 270E BHA719 H
02 "do] thh FAgs 23 XAl s E (2)9
5 Al 7189 A&l 7tk
$HH, dukaog WA Aol F-golX 2L Aol i
o] H& ¥ige HE71Y AEETt ol Fake] Zh& kol
‘3}. 131‘% Hate] z f?—‘-:- W2 EAo| Brted 497t o

ol-g3te] 284 I3 74]

o] E7Fss W
—rﬁ}«] 7—}4-‘:"“ ojal &5 Aol 7IHE Hgske A7t ?SH
Axofof gtk T3k 2)9] shE Alo] 71 Ao WAt Al
deof o] v|g] AR Fix &4 HAH& FFs= Al
A& 7hssith 2ev B4k 294 XAl BA Aloje] 7
F 24 Xl 3l Set Point Tracking T2 FoX&= 7
7F dvrgolnt. webA Wb g Alo] WEs A8l
YA = o2 Set Point TrackingZAE XA A7 =
TAIE WA F QT olvh webA 9HE S AlorHe
E= U’qxﬂ"ioﬂ —*%0}7] M= () FekE
Fo]7l Set Pomt7‘b]

Ol

o
238471 K
7_|

bEAE o2 sm e rere 2o
51= 2 $¢o{| LHo+ BH Ho| Mg
e 3209 54 Aofol B
o H B 19l A%, oI, Lo
Aol Z4e BAF5H 97} wek 9 g Al 7)
2 H8a7] AaiAe Aol T Wgel Zo) weA B
2al}, B =golAe oleh 2ol %}94 55 ,)9) B
o] Whselns AFo] B0l AEe] AEE(w)% ol
gaj] Sk Aol 7S xﬂ,%am A, olg 9ia BA
waie) Zi&Es) Helel ZiSERte) S SEU ()
g, e 7Y 4 sk

—w,=K,/J,0, ®
91 g olRta gelehd s Pt
d2
O, =0, +——0, ©)
K, dt



Ui 02 o] AF o3k WEslY dkrrors ¥
ste) ZE2 Qske S5 ARoE 7 A

[s}
s wer waje A4mel dE sk SE A4L
ol () B S @l S8l AFTBG Aok S= AL
of () & TFeT} o) eI
J, d*
o ()= w5 (O +—+ K, dr w; (1) ™
Hehq BE7)e A4%E (el AR AHE FEes
2 & 7ol ol RaRel A%Esh Foll WA
0l (1) & FFFES e o] Fhssit
3.2 Set PointZtel | ZHEE A& Mo
sge] Aol Aol BAE &Y WrE ZHA
o] =3}A 3= set point trackingTA| 2 FOIR|= o] dnt
Aolek ¥ ol S A Bl o) s 3
olxl A7k M ZE 2 WMol e o] %9
HAHL set point?tol] HAg H2E WA= AR T4
of A 4 Sk & Mol 234 3 Ao wAlel
A = 2R ALE A2 Aol Bag FAX 229 o
3 gt olg fE WIS AEET) w,(,)=a A
w,(t,)=b = B3 S THSAL o] set pointE
L I = L R S R S
r=lo, 6, o] ces e R
o,(t)=w,(t)=a 6,(t)=0 ®)
o (t))=0,(t,)=b 6,(£,)=0
®° 20E ()l g 55 d=th
d
_wz(tl)zKlz/Jz‘glz(tl)zo
dt ©)
d
—a,(t,) =K,/ J,0,(,)=0
dt
E O FlEskal @) Hhstd s A
dZ
7”’2(’1)=K2/J2(w1(’1)—wz(t1))20
o (10)
dzwz(t) K, /T, (o(ty) -, (,))=0
A A2 o A e B B S

23
=2
2 ol o) & 89 2450l U ZE 4 Ao

2} shl el MESES AgEolo} e
2
wl)=a Tol)=1el)=0

(1)
dZ
o? (1) =b iwﬁ(tz)—

a1 =0

é
[
>
o
ng
>
| >
oH
]
i

=X K10 2, M1 5 2004. 1

0 0.2 0:4 0.6 0.8 1 1.2 1.4 1.8 1.8 2
Time[Sec]

a9 2. %8 2 A e BE SE A9,
Fig. 2. Desired Angular Velocity Trajectories for Load and Motor.
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