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Abstract Micro-motion feature extraction and recognition of ballistic targets is one of the important re-
search directions in the field of radar targets recognition. On the basis of a brief description of the impor-
tant research value of ballistic target recognition, combined with the research status at home and abroad,
this paper firstly summarizes the echoes modeling methods of ballistic targets from the point scattering
model, sliding scattering model, attribute scattering center model, etc. , and then summarizes the micro-
motion feature extraction and imaging methods of ballistic targets from different radar observation per-
spectives such as monostatic radar, bistatic radar and multistatic radar. Thirdly, the classification and rec-
ognition methods of ballistic targets are summarized, which mainly based on artificial features and tradi-
tional classifiers or the deep learning. Finally, the technical difficulties and future development trends of
this research directionare analyzed and forecasted.
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B o3 JEHERR A3k 96 06 LA b il 4] SCik [92 1 $2 T
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B FR B 1 M 4% (complex-valued coordinate
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TEES L REGT Yk AF B AL HER R A B KL A
LI B AN Tl o > A TR S5 0 R L ST B B
AR F] B S HOR 0N 25 5 09 A L2 6] HE AR B bR
A RS BE R . 3R 1 A SCHR[88 ] i AN [m] I £ 1) il
PERE 45 2R XT L, AT WL BT 2 B9 CV-CANets P 5
(9~ 2 PO AR AE 97 o LA b, iR T H A 99 25 35 0 45
H B 6 AT CV-CA B g5 R B,
£1 ETEHLRERNMEOEEBIRSLKERD
Method P, P,. F, Py
CV-FCNN,,;, 0.9500 0.956 2 0.944 1 0.950 1 0.043 8

CV-DVNN 0.967 5 0.969 9 0.965 6 0.967 8 0.030 1
CV-DFCN 0.9715 0.973 1 0.970 3 0.971 7 0.026 9
CV-CANet 0.980 7 0.983 8 0.977 9 0.980 8 0.016 2




ZETT I, 45 S0 B AR B IA BE AR AR SR IS U T 5 45 3R 13

B 6 CV-CA RiHegs s & Ees

SCHR 89 4 4k T T B2 45 TR A 28 M 2% (deep
convolution neural network, DCNN) {9 5 i H #5
HRRP BRI T5 . %07 B8 & o B — 4EBE 5
BAFAL S 0-1 A8 G b (0 5 V4R 2 Fib i SRR
AE AT DCNN- B AL 80152 AL 2 2 42 B3] H A5 a3

FAEF & 455 B, I 45 & Dropout #ll L2 1E
WU Ak XU AL 22 A o 40, B AdaBound 538
%, )5 ia 1 Softmax SEFL T X 5 FhsfiE H Ax
B 4328, TH ) B R 3k 96 %6 R 1L HER Y IMG-
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K7 IMG-DCNN iy R £ & iy

SCHRLO0 M 4l A e | i 5 01 2 3 1) 75 35 [l 35
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H WE 2 2l A1 F gl 4 B A L AT I 2R, SE T
3 P cEh R S 28 4 2R E R Rk 96 0 LA 1. 3
k[ 92 15 5% 25 W 2% | Inception R £% Al XL i) 4 465 B30
12 ™ 4% (bidirectional long short-term memory,
BiLSTND AH S & 38 4o % i 451 P 3 A b 38 58 g X 80
EHBM S, 5EKJZMN ResNet-18 Al
GoogLeNet ML, 40 MG B 43 Bl $8 1T 520 M 406,
LR ] B o P B

97 FEM CNN Y 2 H00FN 45 48 18 £ 2 2 18
AN T 22 56 R e TSR], HLAR XEAS 31 5 AL S8

Bk s SCHRL93 A T A E | 2F 2 0 5 3 g 4t ] 4
Bt SR A R 45, JF B2 B T DL a3 00 b 58 vk
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T FRZH WD IR 2 T AR AR BE R B 0 3 D
N Ak o B 0 R0 A5 AR i AT AR AL L 3RS T
FE TG DU A A i CNIN BB i 1% 380 5300 o ff % 5 HL7E
fEME L —15 dB WE LT 288 U0 R AT e 2k 1
FFL 24 2 1) AlexNet,GoogleNet, SqueezeNet 55 ¥
2 9. 80,7, 30 5. 6%

SCHRC94 JEE XT3k i 5y L 22 2l MG I e % Ik 2
S B X, $2  — 4k 9F 47 45 # Cone-dimensional
parallel structure) fl & % #1122 (long short-term
memory, LSTM) W& 28 i (1) U8 B 2% > B, JOR
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& HEA WA PURPERE S FMR LT 0 dB B,
158 43 2 B0 B S HE R SRAK T 60 %0 I RLAY
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