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Application of adaptive fuzzy PID controller to tracker line of sight

stabilized system
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Abstract: The adaptive fuzzy PID hybrid control is developed for the LOS(line of sight) stabilized system with nonlinear
property and some uncertain factors. In the adaptive fuzzy controller, the self-tuning factors are made to modify the
parameters of fuzzy controller online. A new learning algorithm of rule modifier is proposed to adjust control efforts. The
PID control is adopted to eliminate the static error that fuzzy controller inheres and to fulfil the error-free requirement. The
experimental results show that the proposed method can achieve perfect performance and is effective in separating carrier
disturbances within the scope of definite noise and sensitivity to velocity. The system has fast dynamic response, high
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stabilization precision and strong adaptive robustness.
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2 H & MR 2 R 23 (Adaptive fuzzy con-
troller)
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Fig. 1 The adaptive fuzzy controller structure

2.1 BERIHEHI S (Fuzzy controller)
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Table 1 Control rule-bases
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2.2 Hi&MNAHLH (Adaptive tuning mechanism)
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Fig. 2 The variation of updating factor § with e and ec

H = (5) 735 b = Ll R 5
ku(k) = 6(e(k), ec(k) - k. (0). ©)

Hor ke, (0) 4 LB 5 BT 4646, 1 1020 503 8o, G
AR IEEDR TR . X 3(5) 73 SR A

@:2’y'a'e'exp(—(a-GZ—i—ﬁ-ecQ)),

Oe

» ) o7
Pee = ~v-0B-ec-exp(—(a-e”+ [-ec)).
HOL 1 TR, BRI (Lo ).

i) {EeErof i, £
8 (€)|eo ~



280 Bom oW 5 N M %25 %
2v-a-e-exp(—f-ec?). (8) ec(k)

BT RR, FEAR XN, ok, |07 (e) [EOK,
i WIS AR ARG Tres R, PR T e A9 R A2 A
AR A, o B/, EL R AR A AN K
i) 7EedZi 11, A
8 (€)|emr &~
2v-a-exp(—a-e?)-exp(—f-ec?) ~
27 - a-exp(—f3 - ec®) [ exp(a). ©)

VBN, i K, |67 (e) |08 AN, i 0T A2 £ AH X
Tre& 12, P He ) PR A2 At AN KL A S, o8/
I, SHARACAT RS T e E DX TA) [—1, AT ] s AL FRAR /.

BEOL 2 e,

We=ec=02ZRGTHPIRE, f1d(e,ec)=1—1.

i) Wy =0, 6(0,0) =1, e ELf K176
P R TP R AR, R A S EI S TE.

i) WH v =1, Ws(0,0) = 0, LI Lo pp) A1~ A%
R0, Wil PR, R E /RS,

ORI, SHIARAI AN K, A 445 A1~ 1) it e ah 1 s
HNESRTE, B a2z,

IR THE S T SO B R AN R R . i
R HE R 1 B B0 E IE, A PR A AR, AT
SEHL T AR AR O 22 R0 22 A A 1 R Y L, R
GRS IR RE. 5 SCERI7,814H EL, 1277V 1 ) B
1, BE S HUD, IS )R, PRAUE T RS8R 5L N

B) IR 127 .

B 42 1) 0 D) P Ay 3 R ] e 3 1 0 S 2 M I AR
RGPt i B Yo tEAE O R R G sk
FNRNIERAE S I HRAH R B =, D 7 S B  3d W 444,
BT OOBB LR BRI AS B S) SEA S N T R
W\UE@E&%%‘[”]& & SCHEREFE B pR £L

J =3 /ex(k)+p-ec(k). (10)
k=1

Horbp > 0 AR EL. TERESR bR TR TeMectii il
RINA

aJ e(k) (1
(k) \/e2(k) +p-ec2(k)’
0J _ p-ec(k) ’ (12)
Oec(k) ~ /@) +p- e (k)
DU BE AT A A7 86 B2 Ay
B[Ry p—0)
NEDETRTED
ec(k)
. (3)

T
T TR A R U R e iy

Forbm 2 oA, 0 < < 1. DU IR i 5 o
e

Z/’LCz(Ul)
C, = Ci+ AC; (16)

Hoh pe, (U;), AC; & 55a 5% R 130T B AIME B
3 BAHELIRE RE R G EHI(LOS stabilized

system hybrid control)

BERRAR M1 2 M HE 2 A E RGBT HAT I 8%
) e L LA IR o R AR X ORI BRI 9 5, JBE
00 5E R B S BAR A B S RS B i 3D 4 ) e
Ab, ik BA AN AR RS 5 P05« FEIRBE DL A% 45
Rk s ma R 221 L, b2t BRIEE 2R 40 S N T
AR, SR 128 T o 2 I 1) — FRO A 22 A 20, DRI B SR 4%
IR G FAT Pl B AW Y. | 5 ot 5 S e R B2 LA AR
TR S HCBAL IR 3 B RE )RS R

I I SR 425 TR 2R 0 AR e M R 45 K 2 0 AR
e BLAT R4 I PR EE B 5., AED6 T/ e e 2
MR G TCRE A 11, 2 22/ T — O R AL A5 LI
KIS RSN 1 M SR ESE . o TN
ARG LAEAE S AT N I, SR AL e PIDE I, 7
LG A2 0T 5 1R PR BE A B, AELAE H IR AR 2tk ANl 2 B
IR, B~ 6 5 S B L R AR IS AT I )«
77 R r) I RS “SPT007 SRR B, AR MESEEL R S
re A E B FEMIZ B PRd T AR MR K . PR, O TR
R A R T B3 T 1Y) B I8 N BORTPID A2 45 428 i 55
.

BE e lem meal ?Ji%jtjtib
, e /

de |ec %ﬁ}g paca il | LR AR E
e W | | FE A

EEE S0
— R

3 IHELARE R G A & N HIPID AL 542 1
Fig. 3 LOS stabilized system adaptive fuzzy PID control

3.1 FEHIBS U3 I (Controller switching rules)
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Fig. 4 Step responses of LOS stabilized control
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Fig. 5 LOS Stabilization error without disturbance
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