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Research on the algorithm of moving target detection
with joint space-time processing

SHAO Yun-sheng
(Navy's Military Representative Office in Wuxi, Wuxi 214061, Jiangsu, China)

Abstract: In active sonar signal processing, the matched filtering and background smoothing algorithms are used to
detect the echo signals. The time-space statistic difference between the signal and environmental noise should be used
in order to improve the detection. This paper proposes the energy statistical characteristics both in frequency and direc-
tion based on the description of the characteristic algorithm of signal in space and time, and combines the outputs of
the two algorithms to form a space-time joint detector. The simulation and experimental data show that this joint de-

tector can improve the detection performance of remote moving targets in environmental noise background.
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Fig.2 Block diagram of combined detection
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Fig.3 Processing results of simulation
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Fig.4 Processing results of experimental data



500 PR

o R

2015 4F

HARRAINPERE, SRAF R T IHAf th # 5t. DOF
AEARNT R B A, W ER T OB R LG B
MUREE . AT Z R A AR, i T 330
PG A CW AR 5 B 0 AR ), mT [A]
I SR L PRV T S8 70 % 0 R R 50 7% 77

3 4w

Qa4 e B bR R B — B 3
S AP . ASCRI ] [R5 5 B VR e AR5
W 7S AT AR AN R, SR T 28] B TR AE
REIRS, I PR Fh AR AEAS DU 245 it B4 T R A Ab 2T,
SRR

(1) FFRAERT I VEASZAF AR, o
fit CFAR AbFE;

(2) X2 EHARRA AN, Ll ZmiEt
fic, KOKID T H R AL

() i ZERFIER I EE AR T K CW (5585
Y HE AR ) B, 0T [ I SRAS G (T4 R S5 A
FEES T

(4) WAL 87 e =y T X HLE /N HARTE R
g pE e R PR e, RV R T A SRR L I

JoR 1 R

(1

(2]
B3]

(4]

(3]

(6]

(71

Z £ X W

Waite A D 2, AR SRS TRIM]. 3 W, dbgt: WL
Mk AL, 2004.

Waite A D, WANG Deshi (translator). Sonar for practicing engi-
neers[M]. 3rd Edition. Beijing: Electronic Industry Press, 2004.
R, TR K NAEEEM]. dent: EEE Tk, 2007,
R . AR 5 IR S5 50 50 S I IFSE[D]. W /R
IRV T RER A, 1997,

LIANG Guolong. Analysis on instantaneous parameters sequence
of echoes and study on its applications[D]. Harbin: Harbin Engi-
neering University, 1997.

PRy, BRYE. BN SRR JT 22 R 2% (VIFD) B H Ak B8 VP AN [J]
PR, 1999, 24(2): 183-190.

LIANG Guolong, HUI Junying. Instantaneous frequency detector
and it’s performance evaluation[J]. Chinese Journal of Acoustics.
1999, 24(2): 183-190.

R e, BRYE, F7 WAETT AL H 50 Hr[T]. F2%24Rk, 2000,
25(2): 134-141.

LIANG Guolong, HUI Junying, CAI Ping. Pseudo bearing se-
quence analysis[J]. Chinese Journal of Acoustics, 2000(1): 22-34.
EN T AL B AL 5 S B [D]. R IR
B LREKE, 2007.

WANG Yanan. Waveform fusion and background normalization
for low frequency active sonar[D]. Harbin: Harbin Engineering
University, 2007.

Wi )i, AL RIS B A M M. P22 o522 PR R
i hAL, 2004.



