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Abstract

The problem of maneuvering target tracking has
been studied in the field of the state estimation over
decades. The Kalman filter has been widely used to
estimate the state of the target, but in the presence
of a maneuver, its performance may be seriously
degraded. In this paper, to solve this problem and
track a maneuvering target effectively, a DNA
coding-based interacting multiple model (DNA
coding-based IMM) method is proposed. The
proposed method can overcome the mathematical
limits of conventional methods by using the fuzzy
logic based on DNA coding method. The tracking
performance of the proposed method is compared
with those of the adaptive IMM algorithm and the
GA-based IMM method in computer simulations.
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First Base Second Base Third
T [of A G Base
[ Phe (1) | Ser(10) | Tyr(4) | Cys(19) T
T Phe (1) | Ser(10) | Tyr(d) | Cys(19) C
[_Leu(®) | Ser(10) | Tyr(4) | Trp(20) A
Leu(9) | Ser(10) His(5) | Tmp(20) G
Leu(9) | Pro(7) | His(5) [ Arg(11) T
c Leu(9) Pro (7) His(5) | Arg(11) (o}
Leu(9) Pro (7) Gin(14) [ Arg(11) A
Leu(d) | Pro(7) | Gin(14) | Arg(11) G
Tie(2) | Thr(8) | Asn(15) | Ser(10) T
A Tle (2) | Thr(8) | Asn(15) | Ser(10) C
Met(3) | Thr(8) | Lys (16) | Arg(ll) A
Met(3) | Thr(8) | Lys(16) | Arg(11) G
Val(6) | Ala(12) [ Asp(17) | Gly(13) T
G Val(6) [ Ala(12) | Asp(17) [ Gly (13) c
Val{6) | Ala(12) | Glu(18) | Gly(13) A
Val (6) | Ala(12) | Glu(18) | Gly (13) G
a9 2% AEC] ofuxitez AYHI, ofv|xite]

AAe fAREd B HAFH YYHE HHE
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X LHe-1)=FX ,,(k—1k—1)
Vol =Z(R)—-H X, (k~1)
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v 35 FA
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A 09
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7l 9% AAFAE J¥L& DNA 279 71Pe o8
ste] eEmepel BolA &% 9F u,=0.001km/s?,
u,=0.01km/s® D u;=0.1kbm/s%l s} sHd)
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2-237 g T4 F&e EFE HAE 44
0.01 km/s2ek 0.001 km/s?st T} Ztzke) ¥ REdo
e M3 BFE 3P (switching probability matrix)=}
%27 29 #&(initial model probability)e ©&3 2
o] Mejgr},

pP.= 0.97 if i=j5
Y l—ng—?l otherwise
w = 01?—0 6 if =1
-ﬁ otherwise
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23 A3H4E gFed JYdd A" stExo
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£ ds2d JIyy bwdch 23 32 JHEY
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26 40 &0 80
scan number

v &% oA
29 8 A dagdE 1 Huas gFEd ids
Azt vlw

£3 444 2% 2 488 AAFY F9 vw

No. of Error/Scan No. of

Configuration sub- g .
€ models Position | Velocity|| fuzzy rules

AIMM3 3 0.6633 | 0.1818 -
AIMMS 5 0.6593 | 0.1784 -
GA~-based IMM 3 05527 (01063 ¢ 7/9/7
Proposed Method 3 05454 | 01027 § 5/6/4
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