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Abstract: The track before detect (TBD) algorithm is an effective method for joint detection and tracking of dim
targets. The target intensity parameter, which is usually unknown a priori, is usually modeled as an augmented state
variable in the mainstream TBD algorithm based on the point target hypothesis and jointly estimated with the motion
state of the target. In this paper, it is found that the estimation accuracy of the target intensity parameter is limited by
the settings of the point spread function (PSF), and thus a dim target TBD algorithm based on the measurement data
accumulation is proposed. This method accumulates the multi-frame measurement data from the affected resolution
cells of the target through its track, accurately estimates the target strength parameter while realizing the joint detection
and tracking of the dim target, and provides useful target strength information for the subsequent classification or
recognition. The simulation results show that the estimation accuracy and robustness of the target intensity estimation
by the proposed algorithm are superior to those by the mainstream TBD algorithm under the condition of low signal to
noise ratio (SNR) , and finally converge to the optimal joint detection and tracking results when the parameters are all
known.
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Tab.1 Filter parameter settings for Experiment 1
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Fig.2 Comparison of the OSPA distance results obtained by different algorithms and the Bayesian optimal method in

Experiment 1
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Tab.2 Comparison of the simulation results of each group of filters for Experiment 1

@ ARG ] o 4/ i B A7 35 31 1] 1957 2 OSPA /m TR E SR
B (HFRES 15 Wi #) CRE B /NS S — 1) ORS00 20 /N B R S 67)
1 18 101.8 0.93
2 18 116.2 0.32
3 19 94.7 2.64
4 18 103.2 0.19
T 1A I £k 17 89.2 0
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Tab.3 Filter parameter settings for Experiment 2

ol R/dB W, R./dB
1 12 8 0
2 9 8 0
3 6 8 0
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Fig.7

the Bayesian optimal method under different R in Experiment 2
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Tab.4 Comparison of the simulation results of each group of filters for Experiment 2
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3 18 102.3 0.21
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Tab.5 Filter parameter settings for Experiment 3
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Fig.8 Comparison of the OSPA distance results obtained by the algorithm proposed in this paper and the Bayesian optimal

method under different R, in Experiment 3
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Fig.9 Comparison of the target existence probability results obtained by the algorithm proposed in this paper and the

Bayesian optimal method under different R, in Experiment 3

1.0 1.0
0.8 | 0.8Ft
= A
ﬁ 0.6 | ﬁ 0.6}
= =
& 04r B o04F
B 3 B
0.2 — B HAR TR 00 e ——ELS HARE R
—>*—Rr=1dB —x—R=2 dB
‘ . . 0 . . .
0 50 100 150 200 50 100 150 200
] /s Al /s
(a) Rr=1dB (b) R;=2 dB
1.0 1.0
0.8 | 0.8t

IR A v
IR A

— HSE HERERE — HSEHARPHRE
—~—R1=3dB —~—Rr=4 dB
0.2 L L L 0.2 . . .
0 50 100 150 200 0 50 100 150 200
BfIE] / s ] /s
(¢) R=3dB (d) Rr=4dB

10 N3P AREHHEEN, AXEEZ5NHHTRMEBEREYEREMBITIE
Fig.10 Comparison of the optimal target average intensity estimation results obtained by the algorithm proposed in this

paper and the Bayesian optimal method under different R, in Experiment 3
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Tab.6 Comparison of the simulation results of each group of filters for Experiment 3
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