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Waveform Reconstruction of Active Acoustic Detection Pulse Echo Signal of Moving Target
NIE Yizhao, LUO Jian, LIU Yaping, ZHANG Haitao, ZHAO Yalei, HUANG Renke
(Navigation College of Northwestern Polytechnical University, Xi‘an 710072, China)

Abstract Underwater active acoustic detection is one of the main techniques for underwater target detection. Its target echo
signal simulation technology plays an important role in the defense and civil fields of development, combat operation and training of
underwater combat defense, sonar, underwater weapon, and underwater target detection system. Aiming at common CW and LFM
active acoustic detection signals, the reconstruction technology of moving target’ s echo signal waveforms is studied. Under the con-
dition that the active acoustic detection pulse is captured, the basic method of “waveform storage retransmission” is used to reset the
echo signal sampling frequency according to the relative motion speed of the moving target, thereby the Doppler shift simulation of
broadband echo signal (LFM signal) and narrowband echo signal (CW signal) is realized. According to the target echo delay infor-
mation, the simulation method of target echo delay reconstruction is given. The reference of target intensity parameter setting is giv-

en according to different target types and incident orientations.
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Fig.1 Reconstruction scheme of active

acoustic detection echo signal
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Table 1 Reference values of target intensity

of common underwater targets[g]
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Table 2 Signal parameters of common

active acoustic detection
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Fig. 3 Reconstruction simulation of target echo of LFM signal

B3 50000 2 B e b T s 5 5 R
S5 SR SR AL E R R AT LLE R
F[ LFM 155 W8 38 25 ~ 30 kHz, [ 140
B g B S W o MR 2y 24, 91 ~
29.91 kHz, Z & ¥4 #% & 2 5 -0. 09 kHz, 5115
SERAHTF

6 ZEFRIE

VB SCHE Bl A 500 101 - FE A 5 S 2l I
X S Bl BRI 11 A5 5 A BRI TR, 1%
AT IR R ST IR RIE TR B A ik
FR L AT LA S BGF 32 Bl A R el £ S E AT 2
TR AN, LU, 25 T A ol 30 ) o e
TE B TTIE T AR BAREY H bRsiR B2
FAH, f ol A R BB A T R A RN
L R B S I R AT AT
&% 30k
(1] XURL. SEMti K T AR AR BEFE [ D], P4

L FaAE Tl K2, 2000.

(2] Eg &R, . @0k EK T H AR N2 5
RIGFFFE[T]. AN ,2002,23(5) :464-466.

(3] TMEIF @AZIREKAFS AR 5 & H A
[D]. FE% . PFEL Tl K2, 2007.

[4] ITysciy. B sh/k 7S OFDM 3815 £ 55 £ 3% 8 0% 4 11
MMEREIRFE[ D], EI T E 1 TK,2013.

[5] k¥ KR h 235 B R A O BLAF SR [T ].
RGN H 2R ,2005,17(5) 1 1172-1174.

(6] ZE&W. SIS AR S TR D]. 7
% PEAE Tk k2%, 2003.

(7] AR, BB, RAFTE. —FhKF B s B B2 Y
BETAFFE[T]. AL RR2EE R 2008,30(2) ; 165-168.

[8] ZWAA. KFFBERTREMPELI] BIHHA,
2001,20(4) :57-59.

[9] XMAME, FHRIE. KFFEFEIM]. WBIRIEE . B RIET.
TR 2 AT, 2006.

[10] FZRE, M RERI, A0S, Seasi o [ S 5 AR LA
H[J]. HEHE,2006,23(8) :17-22.



