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Sonar Technology of 21st Century

LI Qi-Hu
Institute of Acoustics Chinese Academy of Sciences Beijing 100080 China

Abstract The requirements of ocean development and anti-submarine warfare is the main motivation of sonar
technology study. The theoretical development and achievements in the area of underwater acoustic physics and
underwater acoustic engineering make sonar system more and more complete. The opportunities and the challenges
facing sonar technology in 21st century is described in this article. The hot topics of underwater acoustic signal

processing and the innovation problems in sonar system design are also discussed.

Keywords 21st century sonar technology sonar signal processing
19
.20 50—60
* 60532040
2005 -08 - 10 2005 -10 -19

¥ Email lgh@ ocean. ioa. ac. cn

402-

http //www. wuli. ac. cn



20 70
1973
18
1964
. 1996 IEEE
Proc.
1 2
175 loWD 1S 19 1095 !
fuy
1 e W AR
vty
e i e

e

i gt

i Al < A

-
o e ey
)
1 a b
1996
DSP

35 2006 5

http //www. wuli. ac. cn

2.75 300 1
20 .7 1996
4000 ‘
’ 0.26 T
10 1
.20 60
Cooley Turky FFT
10%
10% 10
2
. Marburger Defense
News
! 20 90
Akula
30—40
0.5—1dB 0.
5—2km
2 .
30 CSMC collabo-
rative signature monitoring and control
AMVC ac-
tive noise and vibration control .
/
- 403-



I
Tl 3359 MR ARG R T R 1Y | dR
g fa
& 50
L=
1L 20
=
R 11
|:| 1
G TDOBD O S0 M0 l0 2 A0
Kl

*—f\:_ﬁ___-_ T T

4 a ATLAS FAS3 -1
2 x96 48m ~2.5kHz
45°—135° 10°—170°
b ATLAS
34 .
25
7
Terfenol — D
. T-D
10°

Polyvinylidene fluoride PVDF

1—2mm 30 x

80cm?

9—11
12—14
Q
M h
g heH ge?. g €l
hoe H
min
M hy g :heHmth
&o
Q gePeQ
max
m h g
g EP
min  max
m h g
heHgep
hy
min  max L max ME
m = .
heHgep g € "8

- 404 http //www. wuli. ac. cn



ARCR = A7

ATOC . . 40m
20km 13 s.
10% 1.3 ps.
. Urick 7
18 10ps
3
“ " wild value
. 1998 IEEE
50
15 3.2
19—21
40
16
1:750
1:10°
SAS
400m 10cm
3.1
20 70 DTI Dynamic Technology Inc.
Washington
“ ” 6 .
5 . J4Ein Tt Dokt ¥

T
Mm —— "
= b m =
6 PB4Y -2 SAS 1997 4
50kHz  SAS
5 Lockheed Martin
PUFFS

35 2006 5 http //www. wuli. ac. cn - 405



3.3 GPS w2

21—24
. Kilfoyle
R kbit/s R km
40 % 7 . 20 70
5 . 360°
. 3.5
R- R < 40km- kbit/s
/
000 =8 00 kom0 1 A
4. 25000 -, * 300 kbps % 0.06 kim
% Ty 200 kh{lfﬁ @ 0.0 km o
ﬁ- — \ P —T'z'ﬁ'ﬁj: —40km*kbps
Fioom- o o v W e
SO0 = TR
" LY *:’1? * | i i L
2 4 5 2 Lo
YR ki
7
GPS
GPS
3.4
3.6 DDS
2000 10 Cole
l‘i 9] ] ”
26 27
VIP
89 .
- 406-

http //www. wuli. ac. cn



8 C-TECH DDS

10

11
12

14

9 Raytheon DDS

15

DDS
17
DDS
1 km 18

19
20

-10 dB . 5
22
23

4 24

25
26
27
28

29

30

35 2006 5 http //www. wuli. ac. cn

21

Kock W E. Radar sonar and holography  an introduction.
New York Academic Press 1973
Bondyopadhway P K. Proc. IEEE 1998 86 1 78
Forester T. High — tech Society the story of the information
technology revolution. UK Blackwell Lid 1987

. . 1991
Marburger H. Stealthy Russian submarines will rival U. S.
fleet. Defense News USA Sept. 11 1994
Hazell P A. Sea Technology 1998 39 11 59
Hamblen N. Sea Technology 1998 39 11 59
Mctaggant B. Thirty years of progress in sonar transducer tech-
nology. Proc. UDT Paris 1991 . 1—11
Bright C. Sea Technology 2000 41 6 17
Douglas J W. Sea Technology 1996 37 1 11
Camdy J V. IEEE Oceanic Engr. Society News Letter 2000
25 3 199
Porter M B. IEEE J. Oceanic Engr. 1993 18 425
Kassam S A. Poor H V. Proc. IEEE 1985 73 21
Gingras D F. IEEE J. Oceanic Engr. 1993 18 3 253
Sullivin E ] Middeleton D. IEEE J. Oceanic Engr. 1993
18 3 156
Ed. Chen C T. IEEE Signal Processing 1998 5 4 21
Ed. Stergiopoulos S. Advanced signal processing handbook.
USA CRC press 2001
Urick R J. Multipath propagation and its effects on sonar design
and performance in the real ocean. Proc. NATO ASI on Under-
water Acoustics 1976
Zhang R H et al. Acta Acoustica 1981 1 9
Deviss B. New Scientists 22 June UK 1996
Chatham R ez al. The synthetic aperture sonar revolution. In
Proc. AUSI Conference USA KONA 2000
Stergiopoulos S. JASA 1990 87 2128
Curtin T B. Sea Technology 1999 40 5 17
Stojanovic M. IEEE J. Oceanic Engr. 1996 21 2 125
Kilfoyle D B. Baggeroer B. IEEE J. Oceanic Engr. 2001 25
1 4
Stotts S A et al. IEEE J. Oceanic Engr. 1997 22 3 576
Sharma R et al. Proc. IEEE 1998 86 5 853
Hall D L. Llinas J. Proc. IEEE 1997 85 1 6
. 2000 25 5 385 LiQ H. Acta Acusti-
ca 2000 25 5 385

Li Q H. Acta Acusti acin

press
Middeleton D Esposito R. IEEE Trans. 1968 IT-14 3
434

407-



	F1: 
	F2: 


