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A Three-Dimensional Reconstruction Method of Cone Targets Based on
Micro-Doppler Fusion of Wideband and Narrowband Netted Radars

CHEN Rong , FENG Cungian, LI Jingqing » ZHAO Shuang
(Air and Missile Defense College, Air Force Engineering University, Xi'an 710051, China)

Abstract: Three-dimensional features of targets include delicate structure and micro-motion information.
Taking cone-shaped warhead as an object of study, this paper proposes a three-dimensional reconstruction
method of cone targets based on the mixed netted radars consisting of both narrowband and wideband
ones. Firstly a procession model of cone-shaped target is established, and the micro-Doppler modulation
characteristic is analyzed for radar echo in different radar systems. Then the paper, by using the improved
algorithm and the least-square theory, extracts and estimates the amplitude and phase information of each
scattering center. The gray cognate analysis method is used to correlate those corresponding non-ideal scat-
tering centers. Thirdly, the amplitude and phase information fusion equations in different radar systems
are set. Based on the equations, procession parameters and configuration parameters of cone target are cal-
culated to identify the position parameters and realize the three-dimensional reconstruction. The simulation
results show that the precision of three-dimensional reconstruction is at about 91% when the signal noise
ratio (SNR) is under condition of 5dB.
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Fig.1 The sketch map of wideband and

narrowband netted radar
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Fig. 2 Micro-Doppler of wideband and narrowband radars
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Tab.1 The micro-motion amplitudes of all scattering

centers by narrowband radars

AL N, (D N, (2) N, (3) N, (4
A, 3.5393  0.0457 168.9622 —0.014 6
p —5.3034 2.370 1 —123.801 3 —15.323 5
o 2.387 1 —2.3526 —16.2304  16.892 5
A, 2.1999 —0.018 6 105.237 8 —0.051 1
p»  —5.3033 2.387 1 —123.801 3 —15.3235
@ 2.3701 —2.2567 —16.2304  15.000 9
F2 BHEEEHHAPONEERER

Tab.2 The micro-motion amplitudes of all scattering centers

by wideband radars

st
s

A, 1.2131 —0.1571 —0.0781 0.1611 0.003 1
p1—1.046 2 0.039 4 —0.000 3—0.040 4 —0.013 5
g —0.451 4 0.175 1 0.000 4—0.179 5 0.0157
A, 1.0093 —0.2021 —0.0019 0.207 2 0.000 7
$>—0.980 6 0.076 8 —0.002 4—0.078 7 —0.009 7
q> —0.240 4 0.194 2 0.002 6—0.199 2 0.010 3

B, (1) B, (2) B, (3 B, (4 B, (5




E WRas . 45 2k T SR A 2 5 RS Y AR B AR = 4R B 65

*
#

I 1.2 e AR R R AR B ) O
F Al ISR AS #0E H s i 0 SRR 5 45 S 80k 3.
[l F AT i 45 ¢ B 20 B A o A L E AR, I
t=0.5. W g bty A R S AR bR AR R AL B
(—0.692 5,—0.592 3,1.185 8), #EhEhh Iy 73t
A(0.212 7,—0.725 8,0.654 2),

£33 HEBGHNBEINFEREHSH
Tab.3 The procession signature and configuration

parameters of ballistic target
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Fig. 4The influence of SNR on parameter estimation
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Hg.5 Three-Dimensional reconstruction of ballistic target
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