B30k ETH

Vol. 39, No. 7
July, 2012

hoE W ot

2012 4 7 /1 CHINESE JOURNAL OF LASERS

— iR e HE AR OB RE T K Al E 1 5 1%

Y K KRE iy

OB FE TR T TR EE, 4t 3 430033)

WE T PG 5K H AR Z ) OGSO BT R KL R SR R AR O AT K
P AR A5 5 (R AR . BRHES T 3 A A WO ™ A 78 75 {5 5 I G 7 L O 3 0 S 98 U 4 R AT T BRIT
T v A AR O 7 AR T R B (- FSKO A0 22 331 8% i 4% (- MIFSKO P RS RS B 45 15 55 L 405 B0 0O i 19 452
ARAGR B XA [ 381 4 15 5 10K 3 15 B L oy AT 9 A i R AR AT T A T B R S B IR D ik R Bk b i) i
TTT . G5HRRH 0 MESK 8 il (1 1% 4 5 % o - FSK 8 i (4 58 Je 5005 R R 38 i (HOK TR EIE B R K e
FSK 4 5 6] - FSK ] ] » 5850 3 9K R B 5 B8 0 1000 mo H R K i ik 5 4020 B AE PEREAL T I Wk b ik
REWR  BOOLE WA S EREPRE KA B

hESES TN249 XEKFRIZAD A doi: 10.3788/CJL201239.0705005

Method of Laser-Generated Sound with High Repetition Rate for
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Abstract In order to study the technology of optoacoustic communication between aerial platforms and underwater
objects, a method of laser-generated sound with high repetition rate for underwater acoustic communication is
presented in a thermal expansion mechanism. The narrow-band acoustic signal is calculated and validated by
experimental results. n-frequency-shift keying ( %n-FSK) and n-multiple frequency-shift keying ( n-MFSK)
modulated signals are generated in this method. The in-water range, bandwidth and data rate are analyzed for
different modulation methods based on existing laser technology. The performance of modulation method with high
repetition rate is compared with existing method (modulation method with long pulse). The results show that this
method can be used for communication of short range. Compared to 17-FSK modulation, the performance of n-MFSK
modulation is better on data rate but worse on in-water range. The in-water range of modulation method with high
repetition rate is 1000 m, which is 40% further than that with long pulse for n-FSK modulation.
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Table 1 Modulation method with high repetition rate

Modulation In-water Bandwidth / Data rate /
method SL /4B range /m kHz (bit/s)
2-FSK 140 1000 1 20
4-FSK 140 1000 2 40
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Table 2 Modulation method with long pulse

Modulation In-water Bandwidth / Data rate /

SL. /dB
method range /m kHz (bit/s)
2-FSK 137 708 1 20
4-FSK 137 708 2 40
8-FSK 137 708 4 60
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