AL EE 1M Ao O R Vol.41, No.1
2022 %2 A Technical Acoustics Feb., 2022

SIS Withag, X4, BT AR R BB EE HAs 75 VE D], A 540K, 2022, 41(1): 144-148. [SI Jiacheng, DENG Hongchao.
Detection of weak echo targets based on sonar history accumulative image[J]. Technical Acoustics, 2022, 41(1): 144-148.] DOI: 10.16300/j.cnki.

1000-3630.2022.01.021

ETREmhiz R EIRRY SR Bl A
Bk, A

(RIEATAE R AR AT,  RiE 201108)

WE: BT RIS 5 5 IR T 5 i NS5 AR . 18N B RS AT ) A, SR — R IR A AR B A
I BRI T 5. B AR A BRI IR O, SR S A — A IR, H0 R S R R RS
W SRR NERR AR RR IR A PIAR R AR T 2 WA R IE S, BAR RIS R T a8 s B T
FRALLREFE, FFZHFE, R Radon 18 % % (Radon Constant False Alarm Rate, Radon-CFAR)&: I 5 I [ 72 B
B H AR IZ BT, RER R I ENRAGRELLI BAR. 20T 7 203 — b AR RIRS I SR (PR ARG, SRl i iR 3
PRIUE TR BRI R, AT DU BIICAE e LG 10k N B A B

kiR K Tigzh Bhs; Radon A#f; 5 5IA—fLAbIE; FEmh LR RAEIE

hESES: TNI1LT HAFRERD: A XEHS: 1000-3630(2022)-01-0144-05

Detection of weak echo targets based on sonar
history accumulative image
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Abstract: For the detection of small low speed targets with weak echo intensity, such as frogman, under the background
of random noise and reverberation in shallow sea, a target detection method based on sonar history accumulative image
is proposed in this paper. First, according to the correlation of sonar images in time domain and spatial domain, the
space-time normalization processing technique is used to suppress strong interference to the echo such as static rever-
beration and bursting noise in the sonar background. The sonar history accumulative image integrates the information of
multiple frames of sonar images, and the echo highlights of target form bright line features due to moving continuity. By
this feature, Radon constant false alarm rate (Radon-CFAR) method is used to detect the short-term moving trajectory of
the target in the sonar history accumulative image, and the target with low signal-to-noise ratio can be detected. The
performance of the space-time normalization processing technique and the detection algorithm are analyzed, and the
feasibility of the detection algorithm is verified with sea trial data, which shows that the weak echo of low SNR from
frogman target can be well detected.
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Fig.1 Diagram of normalization processing of
space-time background
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Fig.2 The detection performance curves of common CFAR
and Radon-CFAR methods

3 e H gL

Faz g

3.1 SRR

Bl 3 iR T 2 Bl P iR ISR 48 R
s VG 8 I FNEOCHE 1R 45 s 1 i 7S i 5. B 4
NG A I A — LA S () B i R . 6 b RT B
KINE A — AT 5 75 i S DUE R L B R,
Mk AR R 2] 0 P, HEMGHRFHSR
M SRR PR S 5 TR AL X RT3 A X))
HRAF2A RN o

R T W R R S R A A HE
fie, 5 g AR EE SR gt oA . TR
RIMA ARG, T 50m A SEEE o ff
i, Jr RN, RIS R W], B

G oA .



1 WS ZT Ay JoRE RAR UL 0 55 510 B AREE I 75 147
20 Radon-CFAR A&l & M £ R0 E 7 froi, ml LA M
s EE EBEFIHA B ARSI, B G iz
10 U S TGS [ AR ORI . R [ H AR BT
s 3 190°75 7 b=, 75— 3158 1 MR P50 88 m Atk
0 5 ZENF] 78 m Ak FHEI ARG T 308754 b, 7E
5 = AR R RN A 102 m AbEE)E] 92 m
10 %0@6¢2Wﬁﬁ2%mﬁﬁﬁﬁﬁg%$$%
i T A R M S A, e A e F

50 100 150 200 250 300 350
FL/(°)
B3 Sl E 5

Fig.3 A single frame of sonar image
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Fig.4 A single frame of sonar image after normalization
processing of space-time background
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Fig.5 Statistical distribution of background data on the
sonar image
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Fig.6 Sonar history accumulative image of target
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Fig.7 Detection results of sonar history accumulative
image of target
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