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Abstract: The airborne antenna servo mechanism runs in the conditions that the external force is time-varying changes fast
during the whole scope, and its own friction and other nonlinear characteristics cannot be ignored, the paper propose the
adaptive control designing method based on Least Squares Support Vector Machine (LS-SVM). This method regarded the
nonlinear characteristics such as the friction as an unknown item, and estimated the nonlinear unknown item of the controlled
object by the LS-SVM. Then, the learning rule of the LS-SVM was designed. The results show that: the method can well solve
the problem of system movement stability within the whole scope, and stable track any smooth input signal online. Meanwhile,

the method can compensate for the nonlinear characteristics such as friction, and improve the dynamic quality and static

characteristics.

Key words: servo mechanism; LS-SVM; adaptive control; Lyapunov theory

BEEHARRERARIAZTEIBIRESENE
BEKUER, SRARIMETTHEREGT,WEFEZS
FRAREE A AL B KR LB KRR AR R
FERABERNEXRERERE WL E 55 PID #H
HEXEAGHWRENERBOR EFR, EHAREED
ZRERBRETXANBRTE, HHIREEMEH .
EREHEEHTEISEIHEENELRERER M
TH B RS, W SCER[3) A TE LA R 9 AR IR A
FRE 7R 4w 3 R 5B AT P e TR AL R A, (B I IR R R
BTRMG, XMAKEFRRERERSIBOERTER
H— i 5 BRSO B, o B R A SR AR TR B TE R A 5T
R AT 4 0L W 2% K2 ALK G 0 I A% A O AT, R AR BUE B
4w, XMBSIRABRKEHSAORHILEES R
SHEKEERRNER, SIAYT RSN E X A5 E %
MAG I, I T R R, R IR R G e SR A B R

W% B 39 :2012-06-21 4 4% 5 : 201206139

HEE.

G2 T Ee | Vapnik 8585 T 25 XK &/MMLE
WRHMZFREN (SVM) ERSEINHRTRETHR
BTN B ENREIARBA T EWE SN
A, SYM BB B RAERNARKMAE T B R AR 5 &,
KB RAEK, £ XX AR, Suykens 21 T B/h R X FH
BB AHL(LS-SVM), LS-SVM ¥ SVM M RERL R & 45
BREXARKGHGTRB, FRTIHENEHE EET
ITEIMERLH,

LFRE-MHET IS-SVM BB ERERBRT &, it
B EE R AR R MR L SR A, A ) LS-SVM &
X SRR R AT, P ER 2R R
BIETHIRRAMBEREZ-BEFANEMLET, BiTtE3
I[S-SVM i & FRBENEIHN, FELIHEMET
TMS320F2812 MBI ZARIEH RS LXK, LFREBEATIEH X
PR ERERT AT,

EEBT .2 K(1977—), B, EHBRRA AL, #F, ARF G ML FREH FREEH,

-91-



(BFIITIT#E)2012 %% 19 %

1 B EHR

—RBMARHHRER .
2(n)=f(Z,t)+g(Z,t)u (1)

HPRER Z=fz,z, 2P e R RUTW M, 5 H 8 A
ueR,Bf(+),g( YRMEH, B g(Z,t)#0, EHIH BIRREH
EFEHEueR FHRESE ZBERENEUSHHA .

2=k 284 gz, +r(2) (2)

Kb rORERACRES , ERAENSH EG=0,1--,
n-1){18 s, +k, 5"+ +ko 7 Hurwiz 2T, ﬁxmﬁﬁﬁ
e=z-z,,, M| ARR LAY EEHI 2% 4

D S
u—g(Z,t) (=f+h) (3)

Ho , BBfRBY S METHE, h=z+h, e ™D+ +hoe £
SEBAYTCRES VMR REM R
B (1).(2).(3)T#,
e+, e V4 +hoe=f(Z,t)-f 4)

R (4)H, fl LV-SVM £, AEEKRSTRMRE
AmE 1R,

r(

o)
2=k, 2, *the,

A1 EECRSEERMIRE &N RS

Fig. 1 Adaptive system diagram constructed of discrete state variables
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Fig. 2 Azimuth position operation diagram of the classical PID controller
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Fig. 3 Azimuth position operation diagram of the LV-SVM controller
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