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Multi-scale self-adaptive tracking method of dynamic model

LI Tao, WANG Baoshu
(School of Computer Science, Xidian University, Xi’ an Shaanxi 710071, China)

Abstract; Multi-scale (wavelet) analysis is characterized by its focus on time and frequency. It is a worthy attempt to ap-
ply the multi-scale analysis to the fusion tracking field. Based on the multi-scale analytical approach and combining the dynamic
system analysis of movement model with wavelet transform method, a quick algorithm is given for node variance matrix on dif-
ferent scales. A multi-scale self-adaptive fusion tracking method is then presented. This method adjusts tracking scale automatical-
ly according to the state of model target. It uses detective data efficiently and more accurately to describe the variation of track;

and thus it avoids the disadvantages of single scale and also realizes the tracking towards dynamic target.
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2.1 BRESHEiL(Theory of multi-scale)
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S RBE R E, 3 2 BUR B 7 2
$(x) = > h(n)$(2x — n). (1)

B XA W, LR W (x), BN R,
i
P(x) = 2, (- Dg(n)$(2x - n).  (2)
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FIFIR ()02 6] v, WG 4M R 32, 3R T L
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Cmin = %‘,h(k ~20) enris nam € 2, (4)

dm.n = Eg(k_'zn)cnn-l,k’ nymé:- (5)
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MR R RN
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ke
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2.2 ZRETHRESEDR (State model of multi-
scale)
Basseville M,Chou K C % 7E C#R (1,2 45t
T—RET UL RIS
AR BEZ B RPRE T AW A
x(t) = A()x(ty) + B(Dw(t), (7)
z{t) = CCe)x(e) + v(e). (8)
Ha, w(e) Mu(e) BT HA MBS SR, BEH
RO, FEEESNI IAMR().t = (m,n) F

by =(M - 1,[%]) EARRE FABEAT AL
B1).
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1 FARREERTA
Fig. 1 Connected node on different scale

EY st =(m,n) i) FENR
p(t) = E[x(£)xT(1)]. (9)
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T2 11T AN EREBIERSE .
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(11)

pe/t) = [1-K()C()1p(e/t +), (12)
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(14)
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(20)
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3 ZRETHABIENRRHE ZE (Mult-scale
self-adaptive tracking algorithm)
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B(t) = By (2k + i,Kk),
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Fig. 2 Multiscale structure of state transition

Xt ACt), B(t) BIKMEAECHR 4] FE S5 H,
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p(m - 1,k) = p.(m,2k), k =0,1,2,--.
(27)
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p. () FBRIFRZAHA p.(m,2k) M p.(m,2k +1).
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3.2 B i& MR ER B & ( Self-adaptive tracking arith-
metic)
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PLg(m - 1,1) HESEE 1,2) Wi, HABH—
TR AFE/NRE m, RMFE—-RET0OBRE.
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4 {FEIALE 54 EE 45 AT (Simulation test and
performance analysis)
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