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Maneuvering frequency adaptive algorithm of

tracking a maneuvering object
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Abstract: To track a maneuvering object,an improved method of tracking a maneuvering object was advanced. Based on
the tracking residuals of object, the theory residuals self-covariance was gained.and the supposed testing value of residuals was
gained , which utilized the statistical residuals self-covariance . The rule of adaptively choosing maneuvering frequency was educed
by careful deducing arithmeticly, so that the maneuvering frequency could be close to the true state of object. By simulating on
the current model and the improved model, the test results indicate that the improved model has smaller tracking error, which ver-

ifies the efficiency of the model.
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4.3 HZRRIEH I8 (Hypothesis varifying of residu-

als)

MR D ATAE 3R d B— A SR,
WEREFII A, Thr i RRETFIIRHE
A =i 2 (10) TRk EM I T ER
FFH P, (i), TR i RoRSH AU E 3 2,
B3 (12) AT MG 2ZFF P ), TFhR
FRE L WM EN AT . MBS EPRE
Bt ERZETH LA () DAL R AR R s i Vo,
P,(0)) BEBVIS BT 5180, 404 T, W 5k 25 198
HEMITELR L/ — MR e n &, %5k = H81E
Ml ZRBEEKTERN a.

4.3.1 HEHEKRIZKLE (Hypothesis varifying of
residuals meanvalue)

‘& H, d(i) = 0, REHMEET0;

g H, d(i) =0, REHERET .

HIBR R 50 I 1815

lMll
| d(i) | =M. (13)
)

HB Mo =z, -/ P,(0)/V n, FFLA
D % [d)] > 2,/ P(0)/Vn B H 1R
S, REANRMIE AT R ITEREE I T IR
2) Y 1d(D) | < z,, v/ Pai) /v n Bt W Hy 5,
SR ZERMSE AT R AT BRERIE % .
4.3.2 BREFHEHIMRIZEE (Hypothesis varifying of
residuals variant )
Big&H, P,(i)= P,(i), REFESTHL
{H;
BRI H, Puli) = PG BEFERETH
e,
BRI EISRE P,(1) BIIELIR N
Xi-an{n — 1) - Py(i)
n-1
Xi-an(n — 1)« Py(i)

n -1

Pyi) <
(14)

P,(i) =
Fir A
1) ¥ P,(i) fEfEZA I et , BP= (14) Sz, W)
H; WAL, = B B PR B A BIZR S
2) 4 Py(i) fEfRZE AT, BV (14) R s,

W] H, B, A BB A2
4.4 o WBIEME % (Adaptive algorithm of «)
LA E A, TR S E v () iR
R — M IRER NIRRT . R (13),
(14)&y T REMBENT EMRRAR . H, H,
H,, Hy, A LB 4 FMBOL T v (o) AR IR H,
1 H, [RF o7, BPEREE IEH , v (¢) ABUEE; Hy FTH;
oz, RIREE I B AR E G H 1 Hy )
S RERER NI T RE H, R H AR, R IRER
LT RS HIRBE A RA R, FE ST 3 IR (AR I B 27
y (o) BYE, DAHEDLEII R o REXSH R B BRI 24 R
RE. A8 o M BEENELHA
y(t) =
1, Ho 1 H, [G]i T
0.1(P,(i)/P(i))+d(i) /My, By oL, Hy T
0. 1(P,(i)/P(i))+1.2d(i)/ My, H WAL, H, BT ;
0.2(Py(i)/P(i))+1.4d(i)/ My, H; BT, Hy 7.
(15)
AT o MVEEERS, RS ~ SH(BIREE3
~ S AER I A AAETHER 10 B B iR, T o B9
BOERT y(0) MPARE, — i RBUE —4E1E 5k
ZWfh AR = 1).
5 {AE(Simulations)
5.1 B#rIEE(Object track)
B — = o BAR7E R — Kl KAT, QAT
V = 400 m/s, “ITHERE o = 20 /s, KITALIA f
N 45° WG AL B (4 km, 4 km) , 7E % P AEHLEN AT,
160 ~ 12s0F, BAREH B KIT; 7E 12 ~ 24 s, BRfE
B RAT7E 24 ~ 365, HAREWETET MBS
LB (T EIE R = 4km) ;£ 36 ~ 48 s, BFRIEIA
R MAFESHEIGRHEZ LR R = 4km), Bér
FEAR L G 2 B

x10*

2
18
el
1.4}
12}
1k
08}
0.6}

d/m

0.4 ! N . . . . .
4000 6000 8000 10000 12000
d/m

B2 HiriEE CiTs
Fig. 2 Flying curve of object track


http://www.cqvip.com

964 oW O ® o5 N A 2%
5.2 {5E(Simulation) 120 — T
\ HLh 3% 4l e
BE kR T = 2, MBHER =0.15 ol i,
km®. TER AN AL bRAH LR BRE N E
0 km "
Ko = Vo = {0.28}(%&:[ km/s}), Y
2 £ L
g km/s S 40
800 km®  km’/s km’/s Yy WLy 0% (3
_ . o By e
Py = I:O 10 0:|(¢ff£: km’/s km*/s> km>/s’ ). 0
. 0 10 20 30 40 50 60 70 80 90 100
XIS T 17 AR, 5F WAL @ = 4 o B L ¥ R
17120, v(t) = 1, EREZNHHEKR T ERR Fig. 4 Y error curve of the static and adaptive o
BEE a = 0.95. 4 T HLEHLBNIR 2 B E BT8R 8%
FMIPLEh R A 18 N VA8 2 8 IR 2% A PERE , XTI T8
WERHEAT TIHE, TR AAATE M AES 100 m B
B4R @t 100 X Monte Carlo {if ESE5%, 15 3] <
o~

X, Y BB iR Z 4 50 E 3,4 Fs, B 5 R
B (1) KA. MLEhI0 3 FE IR 25 1Y
B ] ¢, = 0.01431 s, HLENR R 2 B M OF
BB E 1, = 0.01774 s GEFT¥F4E . P IG , Win-
dows 2000 BER5A) .

5.3 {HE4%#7(Analysis of simulation)

A 3 FIE 4 iR Z AT A, FHEE MR
HArtlsh BB R e O3 B AnAd, IREF IR 2. X A
80.47m, Y HiN 78.77 m, HIRER IR E A A LE/ERIB
WO . T 2R A3 RL B H1L3h 7 R SR B A Y, 7 5] 3
s & shat, RERZEEMR/N, FEom, BF R
WIRERPERE. AR SE v () BE Y = 1. 15, NE4
TR, 2 A AR S AT 07 B M B K17
Bizk 72 5 o, ABSE v (1) EREERZFERK
ME, FTEREZEGEFMATHMEN 100 m A
TS

120 My
100 b FUIRIERHER
£
< 80
n
=60
& 40
Tl HLEN SR 138 1
AR 2 2%
0 \
0 10 20 30 40 50 60 70 80 90 100
BTIRE
B3 o EEMBBEMNX MR
Fig. 3 X error curve of the static and adaptive a

0

0 10 20 30 40 50 60 70 80 90 100
BT

Es5  y() SREBML

Fig. 5 Adjusted curse of y(1)
6 4512 (Conclusion)
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