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A DNA Coding-Based Intelligent Kalman Filter
for Tracking a Maneuvering Target
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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 states 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, DNA coding-based intelligent Kalman filter (DNA coding-based IKF) is proposed. The proposed method
can overcome the mathematical limits of conventional methods and can effectively track a maneuvering target with
only one filter by using the fuzzy logic based on DNA coding method. The tracking performance of the proposed
method is compared with those of the adaptive interacting multiple model (AIMM) method and the GA-based IKF in
computer simulations.

Key Words @ Maneuvering target tracking, DNA coding-based Intelligent Kalman filter (DNA coding-based IKF),
Fuzzy logic, Adaptive interacting multiple model (AIMM) method, GA-based IKF
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Fig. 1. Generation of fuzzy rules from chromosome
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3. Time-varying process noise variance calculation
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Table 2. Initial parameters for DNA coding method

v 7R &
Ao A 200
Ay A5 50
AHMF 37) 500
aA/EFA M g 0.9/0.01
2R/ =& 0.01/0.01/0.01
A 095

¥ 3. DNA 39 7]del o3 HAzd HA7y
Table 3. Fuzzy rules optimized by DNA coding method

No. of Parameters

rules C) o) Cy 02 q
1 1.8252| 0.2563] 1.9225| 2.2241| 0.1020 x 10~
2 1.3147| 2.2974/~1.1571| 0.1711] 0.0298 x 10~
3 -0.9828) 0.7658| 1.0671] 0.1711) 0.0203 x10~!
4 -0.9828| 3.8290}-1.1570| 01711} 0.0293 x 10"
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Table 4. Comparison of numerical results and number of

fuzzy rules

) . No. of No. of
Configurations sub-models & & fuzzy rules

AIMM3 3 0.6633 | 0.1818 -

AIMM5 5 0.6593 | 0.1784 -
GA-based IKF - 05994 | 0.1226 7
Proposed Method - 0.5950 | 0.1209 4
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