% 50 5% 54 NGt TR 2021 4 5 A
Vol.50 No.5 Infrared and Laser Engineering May 2021

—MENRNE R K TEEBERNEARAR
BOMLA 5 RER KEE, G FL L )

(1. FET L XRF L AAHFR) L AEHAFREAFRLI, LA Fd 250103;
2 RIETRKRF (BB BEMFFE IRFR, LA BE 264209)

W E: BRI RAGIENBEARAR R EZEFAROAEARTANA, AT EFTFEE5KTH
BOR R F IR B R, P R E FAGR TR A AR A S KT R Z R 6 B AE5 kT
KREEN TR M AL I AT LRI E T, B THARKFTA- KT ERMNREAL, RETHLE
REIR M B A, 3T S A 5 B RO AL AP IR A BAT AT AR B T ORISR B Ok e AR AR b AR B RT R) 2 5 R B
FILT AR TFHKFE T o0 Z4eafml A . AR A PR RSATHOCE K T A 5k RAE IS0 B85 A,
BT FIEBRAT T BIE, BLoh, AT AP A BT AR Z kR s E £ 2.8%10" W/em?® FTsLEN 8 B R EAE
% 400 m S5 Ae ML R B 6945 5, 43Rk 29 A 11.3 dB, EBA T B R BAE S BAR M 69 7T Ak tE . AT R
45 R A R B B AR FATY = KA RN A T ARIE

EEE: MO E; SRR WESA; ABRAGA

FESES: TN249 WERARESAS: A DOI: 10.3788/IRLA20200310

Research on laser induced acoustic detection of

trans-media aerial-underwater

Li Peng', Zhao Yang'?, Zhou Zhiquan®, Zhang Penghui', Bai Xue', Ma Jian'

(1. Laser Institute, Qilu University of Technology (Shandong Academy of Sciences), Jinan 250103, China;
2. School of Information Science and Engineering, Harbin Institute of Technology (Weihai), Weihai 264209, China)

Abstract: Remote detection technology between air platform and underwater is a hot research issue in the
marine countries. The aim of the present work is to study the laser induced acoustic (LIA) technology used for the
detection from air to underwater. The experiment and simulation of LIA detection based on the mechanism of
laser-induced breakdown were mainly described. Nanosecond pulse laser was used to generate acoustic wave by
the photoacoustic conversion, and the hydrophone was used to receive the waves. LIA scanning data was
collected to analyze the character of acoustic source underwater by using the setup above. Then 3D imaging of
LIA underwater was carried out based on the time reciprocity principle. Simulations of the sound waves
generation and propagate underwater was performed by finite element method. Furthermore, it is observed from
the simulation that sound signal can be still obtained after it propagates 400 m, when the laser energy increases to
2.8x10" W/cm®. The signal to noise ratio is about 11.3 dB. The simulation shows the possibility of detection by
LIA underwater in hundred meters-level. The present study provides a method for the remote detection
underwater across air-water media by using LIA technology.
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Spectrum of laser-induced acoustic signal

0.020
0.018 |
0.016 |
0.014 |
0.012 |
0.010 |
0.008 | |
0.006
0.004 | ”

0.002-’4| |

Frequency domain amplitude

=113 kHz

Amplitude

0 100 200 300 400 500 600 700 800 900 1 000
Frequency/kHz

10 Bt 5 A

Fig.10 Spectrum of laser-induced acoustic signal
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