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Cone-shaped target parameter estimation based on narrow-band
high resolution feature

Han Xun Zheng Jia Feng Xin Kuang Yin Wen Wei
(China Academy of Space Technology (Xi'an) ,Xi'an 710100, China)

Abstract: The recognition of space precession cone by using parameter characteristics can effectively distinguish true
and decoy targets. In order to obtain accurate parameter characteristics, the current research generally focuses on the
high resolution range profile sequences of the target output by wideband radar, but there are also limitations of high
radar bandwidth requirements and no practical engineering applications. To solve this problem, a method based on
narrow band radar is proposed to extract high resolution features and complete parameter estimation. Firstly, a target
motion model is established to analyze the modulation characteristics of target echo in narrow band observation, and the
pseudo-range resolution profile is defined and extracted using the scattering centers’ micro-Doppler and phase
information, then the micro-motion and structure parameters are estimated using the pseudo-range resolution profile,
and the correct estimation result is selected by a two-level pick-out structure. Finally, a simulation experiment based on
electromagnetic calculation data is carried out. The implementation results show that the estimation accuracy of the
proposed algorithm is better than 97 % under the condition of high signal-to-noise ratio, which is 5% higher than that
of the traditional method, and the average parameter estimation accuracy is still better than 80% under the condition of
5 dB signal-to-noise ratio, and the application threshold is 9 dB higher than that of the traditional algorithm, indicating
the effectiveness and robustness of the proposed algorithm.

Keywords: micro-Doppler;narrow-band radar;cone-shaped target;high resolution feature; parameter estimation
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Cone-shaped target
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Diagram of a precession cone-shaped target
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Fig.3 Diagram of phase ambiguity
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Table 1 Parameter estimation results
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Table 2 The estimation error varies with the SNR
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I5 ik Ik Ik
6 14.00 KRR 23.10 kAL 15.80 kK
8 11.70  RZL  19.80  RFL  11.20 KK
10 7.50 R 1150 KRR 8.70 K
12 4.30 K& 5.60 kP 4.80 k%
14 2.51 2.47 1. 32 1. 40 3.40 12.0
16 0. 83 0. 88 0.77 0.75 2.40 6.2
18 0.55 0. 66 0. 50 0.52 1.78 4.3
20 0. 40 0. 49 0.21 0. 38 0.99 3.9
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X 5 A s A e 1 DR B B AR S SR IBORS A OG s[RI L AH I
SCHRC16 ]/ 14 dB R FHTTRR A& SCHRIETE 6 dB 2247 M A 1
Lo S T AT AR T LAAS B3k AT AR B 25 L T AN RS
i 8096, 3X S H T AR SCR T A Ak TR X S 0 T 2k
i A 157 7% A 32 A7 TR0 0B 46, AT A50kE S T HE B9 T A 1Y R AR
[, BT T AR . UL SR i — Ul T AR
R 2 T3 T S8 FE B ARUT A A T O U R B A R A
rf e AT 48 5 30 1 0 FH 0 B RIORS B L 38 B4R 5 3k B
PRIV B .

B JE X AR AT 3 7R S W & 454 T (CPU
17-4790K, £ 4 4 GHz, W 17 32 GB, MATLAB [ &
R2021a) , 53 A {5 M L 45 1 TF 19 100 IR 5236 1938 532 7 71
SFEET K& O SRR ISR 3 TR,
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Table 3 Time consumption of algorithm

(CEEEEE S S €[5 -/ & 7] 3

fi ”ff O e mEER e ‘é‘ﬁfﬁ/
FEmt/ms  BLHEERT /ms ms
6 83. 56 35. 35 19.70 138. 60
8 76. 74 35.76 13.10 125. 60
10 79. 44 33.28 15.54 128. 26
12 75. 46 30. 83 18. 41 124.70
14 81. 26 30. 90 21. 87 134. 03
16 75.81 31.55 21.77 129. 12
18 78.57 35. 04 23.74 137. 35
20 80. 69 31.53 13.23 125. 45

SR LU X T 2 s KB Y ] i L 2 i
W5 AR ATRIETE 150 ms AL BLSE AL, H SR FERT 5 1%
Wb o, UH T RE B R R ISt . b 2 AR
5T O B AR B O L R PO e 2 T APES A
T SR PE R s B BN T I A 1 e — S B R B =
B W AT R SR e 2 D 3 B DR R I A X A S
2 ] BN AR I B AT AT XA 2 — 20 5 T B ik
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35 T B 5 T 98 Al R AR A9 TR 0 B0k Sl S . AR SO
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