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Application of tracking differentiator in semi-strapdown seeker

Sun Gao'?, Zhu Mingchao', Liu Hui', Jia Hongguang'

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The research of semi-strapdown seeker was carried out, the control principle of semi-strapdown
seeker was showed and the integrated stabilization loop of semi-strapdown seeker was proposed. The
theory of tracking differentiator was introduced and the simulation was carried out. The simulation study
result shows excellent track and filter capability of tracking differentiator. In order to cut down the noise
of velocity measurement in semi-strapdown seeker, the tracking differentiator was used. The simulation
and hardware in loop result show that the velocity of platform frame is well estimated by tracking
differentiator, the stabilization precision of semi-strapdown seeker improves 80% , which testifies the
feasibility and validity of the tracking differentiator in semi-strapdown seeker.
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Fig.1 Principle of semi-strapdown stabilized platform
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Fig.2 Stabilization loop of semi-strapdown seeker

HiE 2 WP, SR RERR E U X AL 5t R B IR
Fe i 77 2 DX S T O AR % 00 45 D' Al 7 46 4 2 )
R R B 11 R B B e o AR I e T AR R
T 1 07 B AR SR AR Bl o0 1 S Y o R, S SE IR
SE i T R PE IR A E - B 1 — B SRS

2 RERWST AR

bR TR, BG5S s Rk
(1% AR 5 AR A A e 1, o T X R G AT
A A T B b ZBT R T DR R g D B R K
S8 IR

Tl 3 B B 28 % T 405 8 B A 5 w (o) K B i
MMEE 1) x(t), H x,(0)=u(t) & X AfF 51
BR B, T xo(r)=x, () 2 % 50 A 5 B0 . B0 B
L BLIEETl (1

HRG

1172

(L

Zn—1=Zn

Z',,=f(21712, L Z)
B i 24305 L z()—0(t— ), i=1,2, -, n, M XHEEH



%3 Fh

BFERBEHR>BEFERERFIN L PORLA 787

Sl BeR B u() R B H R T>0, RGE

X=X

. (2)
Xp-1=Xp
)&n:Ryff(xl_u(l) ) % P I;ﬁl
E‘Jﬁg xl(t)iﬁli H
lim J:le(t)—u(t)ldt=0 3)

R

FREHERT (O FHWRET u(), WA
] BB u () F BT R, T (DI BT u(r)
M R, X AR ()RR B R GAE MR
ER AT A% W H % &R G A B0 0y eR B LY, A ) R
TE 1 Y5 W SRR 585 WL SRR SCTR ) R JE ek B8 B 3 B
¥ aE

R A0 2 R o A5 T £ pR R, TR B A OC T
MG u(e) W IR R o3 19 B BB X

Xy (k+1)=x,(k)+hx,(k)
é=hyr,6,=h6
e(k)=x,(k)—u(k)
z(k)=e(k)+hx,(k)

Slz (k) ;2
r| =\ —L5==4h,
Xy(k)—sign(z,(k)) ( \/ri) Nzl = 8,

2

g(k)=

xﬂH%@mesa

Xo(k+1)=x,(k)—hrsat(g(k) , d)
sign(g(k)),lg(k)I>6
g(k)/8,1g(k)< 6,

A oh AR sy W UE B T, 3R e R
RO s S TR TR 32 5 o R BB G o (k) T (k)
7390 2 X A AT B BRSOy

sat(g(k),0)=

3 REBEMOSFHBENRE

T o3 b R RO A R RE S HL Al R BOR X
B R W20 A 75 Matlab PR58 T #4705 5 5 B9 46 4%
PFo 2 R LI SE 5 B8 KO 0.001, 32 28 5 iE B 2R
T o e 11 RS P BB R A DB R E

N B UE R R GO A A B EE M RE % R I T
M AL BEAT T 05 5, O T 5 H A R BT R IR 48
B AAG S 0 BAL RS S, T B AR R S O

DEBERAR 5 o A0 B K D8 I T 15O [ 2 {H By=
0.005, 433 X 3 £ ] HL 10,50 1 500 BEAT T fif
H o FESGRWME 3 s, WEHELIE 35 H
T AT LA SRR G G A 6 A N T AR N T
oy 18 2 (LI, P2 DR K R R R

1.0—
4

—r=10
—=-r=50

B 1 =500

@

T 0.6

g

2

804

2

0.2

001 003 005 007 009
tls

3 [a) B PR 0 By IR G JE A5 5 £ )

Fig.3 Response of step velocity signal
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Fig.4 Filter performance of TD
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Fig.5 Estimating precision of TD
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Fig.7 Stabilization error of semi-strapdown platform
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Fig.8 Hardware in loop of semi-strapdown stability platform
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