Journal of Control, Automation and Systems Engineering, Vol. 7, No. 1, January, 2001 1155

Al

o8} AlAH O

¥ HgHof

Adaptive High Precision Control of Line-of Sight Stabilization System

Hd g M E
(Byung-Gyoon Jeon and Gi-Joon Jeon)

Abstract : We propose an adaptive nonlinear control algorithm for high precision tracking and stabilization of
LOS(Line-of-Sight). The friction parameters of the LOS gimbal are estimated by off-line evolutionary strategy
and the friction is compensated by estimated friction compensator. Especially, as the nonlinear control input in
a small tracking error zone is enlarged by the nonlinear function, the steady state error is significantly reduced.
The proposed algorithm is a direct adaptive control method based on the Lyapunov stability theory, and its
convergence is guaranteed under the limited modeling error or torque disturbance. The performance of the pro-
posed algorithm is verified by computer simulation on the LOS gimbal model of a moving vehicle.

Keywords  friction compensation, adaptive nonlinear control, line-of-sight, stabilization

L M&

A} (Line of Sight, LOS) A3 A|2€2 olF 7}
Wt Ad e E38 FAE A E YA AM8HT
Utk ol g Al tAs A2EE Rz £
A7 BT wFgoR BRES FHE7] 43 FHA
oot 1 Alxdo] HAlE AFOoTHE FojoEe @
of Wt A& FA 37 e FAHE AJE BH
o2 &3 .

A 3 A=AF FAH] &85 2 e A4
orA s A)2de ¢ 0.1~02 mil rms &3 59 A
TE ML Jdoem AEHoR HF5E FE A x
UTh  olE Al A E Al YRR PID A7)
& SUoF A2 me} REHoR YNy BYIE
AHE3la g, o2 A PIDE 7Iwte s sl= A3
Ao)71e F4 A5E gAY BE 2d EAHS I
AAI717) flate] AdE RS £ F2 oo Fo
£ %ol AAgEH e oln AR A x®e] E4A
4 F 2, EF8EA dAZo] WA FEd g
2 3. Zdd = U}é}aé FA3d BAE=s W
o2 2 24848 91 ey od mgAo A
e oy & Ed 93t At H

2

I
o 03’..
2 9

Y,

g Eopoll A BE AE
oo tdR 2% vhE 24 a2 g 4 @
AL BAA[1], ZEY v gevgE g3
2 st 2Aag A tAE A" e A
AA2], AlsAH o]&e 71 F A As Al
g vl B43Ae][3], €% vt B TUHEE 4
sty ®BAREE X-Y HeolE AHE vwhEEAY ACl4] 5.
olgist WHEL PIDE WxHE ME Aoriwoz
T48 Aol Alad 1o Juyoez F4H H4ee

ME

Hd=) ¢ 2000. 5. 10,
Ay SRsd T e
A71E  ZEAEE A e

¥ o] wEZ 1909 E FHEF2AANGA Aot A HIAE

25 1 2000. 8. 25.

BelZn gk ey B8 Aol Axs¥Eel ud
2% whREw 245t By A, vhd 2d
getulele] 2302 yehte oA ZPTe o
BE AN YA, T Aad oAt e 9
AN Aol Aol FaT AY FAYH oAt vA
e 5 1%7}1401 S5 oiAE dAYT Ao
2 oegdAE -ARE Ad 438 Axde

JUAE HE TE LT Y AL AGE A
ghebeh, ol e EHsle] Ayl 9@ vREYe
RATE GG LA A=A ohE dne
Z ZF3 F1 Q= Canudas PR EAG1E 431
He9n 2, oba sevEE Ada] feked A4
G35 Asge g 4ud U A FIE 7
Hshed A vha sheviE e EAMAE Helst
2 S0 b e E FEAAY 42T o
59 4% 58 Qir P¥e B4 BUEY o
2vdz P49E A2 ndd gt 98y A%
24 stepuly EAY Y el A 2EdEA o

2YFE AH&dte] HAAZHoff-line) 2 2 ¥2}0l E

re

& FA8 Ao7IZE A2WeAT} e WA
HAY grEA AgEe 3o Axstel Aol 3
28 Fole HWAF Aleirl, Ax@eel blashe
Aojdde HEse wd Aoy, #Y =dEE F

76];'5}04 y_)d—é}‘—— H Uuﬂe 1247] Ul 7]_,. u}i‘g_-u
ol ¢ @Y BY7) o2 AgA A2yg
F430, o MF= Azdel vhste] Lyapunovel
4 HEE A&t AojgdE s AdEdrh o] HEA
of Al2de A4%& Canudas ul& Zdo] 2AF A
A s W mde] distel ARE ABeoldL

B =g 2ol guEl Al s Azge
4% 2de Yolwm, 33AM vhE w3 A% A
718 AANS, 4% AFE ABHIMLE A4
¢ #elstn 2o 5atelq 282 Wi



1156

ILLOS A28 4 & 2E
39 194 BAFE Al ¢As A2g2 F
=A% oM EXEES FHI}L A2H A& A
|

Azt NS FA SEE AEE A HE e
A 3, AL R HE FPEoE FAHY
Rom A AL 78 FREH x2YHo A3
Bgow 3600 L5, TAEL P2 A 29
Hol nAYEgoz ot ERAFde AL
AHRF Aol WA TREY LExE 7
W‘“}ba’ﬂ Stabized

Gimbal mirror .

platform g ‘EE'_ %
Tnertia balancer Target

IS S Vehick structure
— é) Optics
¥ 3H
Eye-Piece
¥ 1 Al A s Aad.
Fig. 1. " LOS stabilization system.
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