T KEESAHENENRA - RRIVATREE

Special Issue on Underwater Acoustical Signal Processing and Sonar Technology

wER MNEWESFAEZRIOESTFEE, Z+/\KLE, TEESFFIEDLR R, BRETFEESMRNLZEEFD
AR, EREARRK TR BE. SMHGISNRENTR, KEFHANTEFEE. SFFR, KiIRK TR
BEEEEFR, EAM 40 FK, RENERWRANEMIL—FRELE, BST—RIEM, WERZ2. BRE
FRBIER T BERmE. NN RBX—JEIRNLRISR, 1) FEARRST IKEESLENERRA- 2
BRIKHMRE" T, [EZIHETH, MATERANEEREALBNHE. IWRMEIR. N EREEZIEAREL T
TAURIANEN, BETIRE TBAAREFEENEMEANEREMR. ATAHTERNFZREANAMFERRERLT
ESHHE,

A, BEEFE:
= IR AR B3 83 58 ] =

ERE
PEREREFHRAT 4653 100190

B RFRALLEASA LAl 69k — L LR IE FAEE R TN X LG, 47T LK.
WRLK . MR F B K I AR R R, B m A L. JUAR R K E AT R 8 R
R, HHRAFNRZRG. KEBETAEEFRRRZ—1TLARRE., FREDHBR. RRAARFF HGF
Ao FFEFABAKS 5 XFRT, BARAFRAEKEFNRE, REARLARFTROEH. LTk, K
FEEEIA KT RREFLE AR ENT S o XFNBEREBE T A0 FRKFAZ 5 2 5o
BARARG TR LA T BIERFLE AL, FHRE. BERFRARILZGERSHR. KE
IZE R/ AR A M. KT BAFSEA R B OO R AN R, FoHHKTREHRL, UBRKTEST. BK
AR FREAR. XFEABTRE “8637 HXIEF N TMpFRFH Rk, RETRAKEE S L
Fo BB ARG LI AT %, QEREFF. LB FF. ZHUBRBAHRF LA KT-KE-2 X —H14L
2 &R R Aemk & HRE, A EIEF IR E R b R T HAR 6 IR A

TR KFEETAE, FEK, ik

DOI 10.16418/j.issn.1000-3045.2019.03.002

= — = T S VAVTAN [T
1 EWSKEFREER B TR A S A, A 18 000 4
YRR AKIOIE N HOBRIRTIR 70% L L BEHEvE LA AREIGIZ . 6 500 A HIBUE M 500 FIrk A&

FEAR A BB AR E XA A (JCKY2016206A003) , ER A AKA5Eem ER A (61671263)
A E) B 49 201943 A8H

® FEA L% w1253



_ L KEESMENEWEA - ZRIRIIEE

W5, 300 J7°FJ5 A B AE g, BRI L2
N 40%, Wi E A A Sl (GDP) fi2
1 60% LA b o &+ /N K E 24 L Bt 7 o [ 7
REREEE . S EACAR L, BP0
T, AT, M, JEZhI EE R E A
WA BT UL .

W RE—ER. Wb, sSEMEREKE, LT
TR IERZ T, PR W W2 R FRhEE
WRSFRFIR K SCRRIE S, SRR R B2
S HRBIER R, SRR 2R, R A
ERMFEEE, S TIEEYRE. 0%
W KB MR IR GRS R, LPES T
NI LA AN R T B 1) 4 TR

PO —SEBOAR F M, e T,
SR TR BT R E A I 19 R R

B}

FODHRMATE AR, b7E CGERus) —
Frhfg i RO e T B i AR —

AR R RGN — VIRV, 7 B “iEAsE
W — BV e R A A, e E RS &
JRERTTESL (BUEHF B ) ., ¥ Clsas ) 518
HomE (raEE) o SR (AAR) | ik
IR (R TE ) | ZPEIE (XS ) SRR
Mt Ly LR 16 T EE 2 —
1.1 EIRAvER

K IR NG A Ry b I T ) E— RE AR I 7 L
PR RE R RE LA AR WA, ] O
HLREE . WO AEIE K A R I S AR PRt it 1A
M ICIEEAE L 7o A (sonar ) — Tl T4 WA
KA, B35 (sound) . ST (navigation ) FIi
P (ranging ) 3 PHSCHURIM AL, AR, FEIRIE L
JEr RN A RIS P YRR
FA IR 1,

P & R R N 1490 4F R K HFINGE - SF47 & 3K
FASHER, BATA 00 ZERPIH T, ik - AR

254‘2019&-%34%-%3%

i CURAREE TR, B RRAE s AK T, 8
A N TRy € SRS 1 I 2| e S )
T BSR4

1912 4%, YIS AR JE K %18 Il 48 2830
JETE SR MU KL% . GRUT AR, fEfE
— SN IR I K BE U VK L ALA T A R 1
Fro 191448, 55— 52 FH 2 S 117 00 B AL P 2
PR T 55 AR A 24 #5% (Fessenden, Reginald
Aubrey ) WA INFFTELFEHE T LH], XE—1hE
RIS B 15, SR DI 30 W bR 25 2 0l 7
S FARG A RN E R F) 3 2 LD
SNVKLLL, BT TG A R A2 VKL T AR ) 5037

19184F, LFEFEAFI-FKWZTT (Paul Longivan )
0 i A R 28 A T A, IR Y B 1
BRI B2 A O H AR A T K S A F AR, 55—
WICE] TR [, ERI T ar KA, A
BT R NS X A i R AR AR T AR, A
— RIS AT o R R IR, — L[]
FIAE C 244 T B TR RIER A, 5
TR, TR, S EERA T’
R F AR OITEIT AR SR, R 7
PRI B IAUBOESR 1425 B e 3 - =0
IR, SRR TR T R K T, RN TR
J5 . TR AR AR | R AT i
I, SO R A T E R . #7.
WA 3 JR KT T B RO SRR RIS o P R AR A AR
Fe R SEIFIARVE Z oM RO, IHER K 24
1] B 80 1) 1 22 AR A F A o
1.2 HEKEZREEIR

KA 5 A SRS R AR — TR eGE | 7R
WS IRA . N HTET SRS T R AR . FE 7 2 U
HIARZ 3 SRk, B HA 2 RHEOK R 2R,
RIEZAE ST RS, ROl sk, K0 K L
KT R AR A IR A BT I A



REd, BONRE: EhARB S REY _

20 42 60 AEARLASE, i TS AE A B sl A E BB B
ok, VR AR R P R AR HE Ty | AR R e
AR, DI S5V T (4 T 7 FC BRI 32 3] 45 AT
Mo RIS | 2R TR A 0 1 B0 S A T T H A
TRFI 0 AR . R FLAR .20 4 745yl ) A it AT At
R KL, [ AR e sl s 1%
AT P (5 TE R RIS o SRS (0 75 SR Lk 75 T
AT R ) E A

IKFFEEASE— 1A R, R R S8 4K
R T KA WE A P SRR . B S (1 45 SRR
WA PERER T, , TE LT — R E . W LA
W I R SR TIE . BT KR SR R,
TEERINT . WA o TRA Y SERII 5T 2 75 A
ARAHAG W, RIS 1) g sk st vl LAGIE I 3X —
SR

T [ [ B 7 75 2 BAF 9 TAE TR LR T 1956 4E, 4
B, AR I R RE 2 DL 23 it ] 1) 3 44 B 2 K
TEREM (19574 b ER = Re# ik 01 ) mlE, —
IR, TEAE IR AR A KR AR R 2 T I S
NGRS , mE S, TR RS 2 T K
TRHR (19554F ik rh ERF A BB Z 01 ) | NI
(1993 4F 43k Ay h R Bebi 1 ) —ES 5 T hEER
SRR T AERR ST (LUFRIFR T ) %L
T, JEFERFIINISIK . B . AR E, &R
Gi AT I T IR E A ST . TEAERE T 1957 4Rk
TR ZORFIITT, 1958 4ERNS I IRBES K %
g5, IEE T ERPEBE R AR, JLIE AR,
3 [ B 7K 7R 24 ST B T RS A

VEFE R AR S B M i 251, B “HER AR,
T S TR KR Sl K R s 7 gt IRl e
BRORHE TG B A KR B | K T
FRAFHIWESE o X — RG24, 3R 7 v g K 7 A%
ORI RE S 78 eI = Watl L g A R B i1
14— HAT BRI AR R SRR R, Tk

[ EBRAERAIR a2 "

2 KEESAIEMAEMRRA

2.1 EMBYTIES VAL

PR G A FE RIS 2 R TAE T A (AR
WE) o MRG0 X TTAER, — e
BT C RS SR 2, BRI J bR
2 Fle B R S5 S (BUpR “IIA” ), Zidid i
ARER, FERESOLE R R, B ERIE S, dis
W BEAT I . CHA IR G DL s T TR, A AR
B T PR s S5 ) M

R MRAS XS QR gy, P T LY D oK T A A 7
WAV AL A B EL AL I AR TR e A
WAL e AR SRR T
MBS SR I AT o
2.2 K MESHN5 BiRiR5!

P AEK R B AR A L8 77 T 26 DL THO e <
Wfetk, fefeifdferh A it SO, fiTgs.
BENL . AAEFBPOEIIRSD, flnt G 29

ERE-TEE Y il
(a) £#h Fm;  (b) #3h B

® FEAE% 1255



_ L KEESMENEWEA - ZRIRIIEE

B, WL DI EE A sk 2 R — L
DX e K T A BRI A4 7 T AL

B2 HBAERR AL P % X K m ALAE 69 2R

S W v Ay (Scripps ) BFFETK A 2L K
Anderson YEFTE/K P SALHIRS , ARy iy 5SS
AEFAE R — VST 2E R, AR T 1952 4% HARME A AR
AEROE TS . R — L8 R e AL
A, WEFZUEH (DIMUS ) FIR%, Ross 72
FAEPXA KT B bR S R S AL EAT TS I
ARSAR S 724 Miasnikov!" ") T2 R T E K T S 5
WA P K& . Miasnikov HUBLACTEAE 17K T Fa i e 7
SRN3GL: CMEZREYT CREERT M OCIRELET
I HIX 3 P 7E 30 Hz AR 505054 140 dB
120 dB A1 100 dB.

XF TG F S S A, T R AR F Bl s
WP S B B P I, T AR A A A A 1) e A% B
WA AL G MAE T ALARTE 1—5 m 5t G5 7 1
[ 1000 Hz 747 RS WAFR A oot sy, 45138 7E 100—
1000 Hz AR mly , 4548305 BT 100 Hz g
A, 2 20 4l 80 4R AR I 4 A il I+
RN IR e 7L 22 i T 1 A AT 3 S 4 4k B
M (surveillance towed array sonar system, low
frequency array, SURTASS LFA ) . i@ &% 1/
UL PR AR A | 22 R A A EARA A I, T
PESIR AR E 100 Hz DAF o H 880 & 57 Ui 32 ml
1t 230dB, #EARII ] 2 45K 5k 1500 m AR
Ve T % 100 km LA_EP7,

256‘2019&-%34%-%3%

TRAE 5 1 FRPEDE R T SR 5 SRS
AT A AT 5 0 A 00 B2 (A . Burenkov 457
WAL 2R G AE 20 HiE 4D 90 4R 228 Hz M5 5
AL FE AT 0, AR MUE B KT 9 000 km,
2 [H Worcester 1 Spindel 7E—1} ATOC ( Acoustic
Thermometry of Ocean Climate ) I $0AT 1% 4R
Hh R, SEEATE 1995—1999 4 F FH 2 [H i %
) 14 /> SOSUS ( Sound Surveillance System ) UK
M, i 57 Hz, 75 Hz {5 S OGR4, B b &
M 3900 km™*>,

XK 7S B AL AR R IR A Y, SECT Lk
MR MEI, WA, ES. RESRXAE; [FH
B, A T B AN E BT 15 S A
PR AR, FEBIEAS 4R A R 5
AEMES AR | ICR G EEAR . 25 A
i (MIMO ) R4, Sl RREIEIRMEAR . Bl
A . N BE AR K IHIAE . 3 S i (5 5 Ab
BlE AR p—F R R T ARk UL 35 [ Scripps BFFY
it Kuperman, APL SZ55 % Spindel 55 Ui € (1A 58
I PRI R R IR ST . R,
X i % 9% Lysanov 5543 I 7 1445 vh i 5 BE 1Y
W FE A B T AF SR 5 LT AR ) 8, g h i
P LA T R A5 5 A U R B AR U 1 T iR
o FRAR, QSRR AT AR B IR 4 A E R
0 S R P R A A B A, X RO A R A
VEHIBE B K4 =
2.3 MBKEERSEAEBXESLIERA

K 7 S v B R G fE B R AR ORI 20 4R
Az BTz G TE M IS 5 B ) B, 36 A
# Nehorai il Padeli®, Shchurov®” M 20 fH42 90 4EAL
DASKRT I 1 K WIT AT T AHOGHIFSE , AR K W 45 3K
1K 75 S BR7 Fe Z A S IR S B, DL S
L AR S EHAR S, S2B5 [, JRBK2% 3 Shehurov
Gordienko %5 FL7E 20 {40 80 4R 1R C ¥ 4 5% Ft 14 JK



REd, BONRE: EhARB S REY _

AR YIS N TS, R A 20 A 90 4EATT
L GRS RS b 22 A DGR KT 2
VN SR i DR SO R LRI T (RS AN OR P A
KT ) BILAHSC RIS S B AR R TR H 1
KIE, — A EERIETEE N ZAR U T L&
R S A HITHER

PN EREZ Rl ERRUNES ST Wity 3k o (g i3 U s
et Ry, R A R A R T A, T
PURI T XS5 55 AR JRAT DR R i £ S B2 {7 M
FR s . % /KT 2 SOBET KT 28 1 D I A FE T
RBUE, e TR R R R IR T &
HAfREE, SSESAZE T, UFESE Tt
WiaE
2.4 EIRTEKEREGNKEREFNEEER

FIFE TG A s BB 3, 15 BARXTHR T
BEWEfLAR, AN B AR 5> BE 7 04 323 G LA LAR iy
FARMSE A Z MRS # 3 Tk [
EAFH Y 33 A AL A I e T SRR 1 R, H
39S (2.5emx5em) AbF BB

KA AR KA S B — A EEH, &
AT 15 AP0 55 4% HhC 5 B RN S X K M R A
P £ O AR R O D LB S T BB R
AR EN, DURH SRR A R, BRTiZ
JENMA R R FEERE, OO RELEESANDER,

1] ] A 7 i A A AR RN B TR ALY ( Deep
Siren ) ¥, AL LEAE SEALS A5 S 114 4
JEATEAE , (LI P HRR R0y, TS
FRIEVLC T ATE A 2 (B Al A5 . el 2, SEEEAE
WA K I TG L 5 AR 24 I TR SV R A TR A
AT WINPT RE—L L m—K
FOEE R, AR DT LA BER 50 AT A A T
T, FHOHCAT DK SE A Y E

WA, VR B AR & J v (1 7K 7 2 (] A7 3o
BRIz WO . FRET A RO R R e
57000 m A TERE, T 20124F 6 A 30 H7ED B4
MRS T F 7062 m 1y EEGRIE 20 5%, d2
SRR AR S e K IR 2. e 5
B T 2R IR, AAE AL, KR E
5. ERIE 545 . MEMriAsm (E|4) , e
T A A 0 BA ( ELRE S I 3 S TR
TEFI T A #5 T EHEAEHT
2.5 RBKEFE

TRV 3 2 ot U TR Y 88%, A
AR . R IR AR SR B, ARk,
WPEsE S, L HOE TR U s H OB E . B IR
256 B Ty AN T, TR R o Ve 4 P B B e
G, ML TREET | B TR C RO TR X 4
KA ML IR IR, , KRG mBA R LK E S

B3 &MLz Fel (SAS) Prikided & o # 5k / A A% (F BRI B 5 prat4])

® F A 70| 257



_ L KEESMENEWEA - ZRIRIIEE

&K pdfEA <
KA
RAES REE

¢
(PPN \

11:53-37°C +#®/f Bx 20~31°C + BB BEHIETRE

B4 “Wh” FARBEREEFLBBKERATHREELE
(a) “BR FEABE (b) ‘B FTEHERNRALRE (¢) PRENE LHIRE

5 I BRI S 4 R DGR

2009 47 A 3 HEHER . EZGEH R LM T (E
RIRMGEHAR R L THA] (2009—20204F ) ) o 7K
PR GRG R HOAR R R BAARrE : D 754k
PR AR ) R S B MR AR I b A S A, (R
VRV 75 {55 (8 A T D2 Joe 4 7 A P i 1) DG B
FATPE BT B RL 2 B AR ) RRARCHB 5 B8 4 14 G
P WRDAZBT R A7 A5008E FEY  T 0 1 X ] BB AR (1—200m
W), WATRBRYE (JLAHM) |, B AFE KK 4L H
Wio 7K A5 S AEVRK X AR Tk LT X R, 7
AT EAN EAE RIS BU T U it . XA T
R R AR T A B B SRR B B bl s . @ IR IR
RO | RN, HA R I 2 R X AL
Lo T4 R G AR R L, XK MG . 7K
WAE, KIAFK T I 4 3 L ER, @ %5 FK

o AR A5 AR S AT R AR I . TEiR
B NILIE TN R GHREA AR TR 32 6
ARG BhA . WL ST EAE . ARUNRES . ERT
il — ZR 3 T] LATEBR I (A BSR4 . BRDR
WM AL . RIS R SR B RR AF
2.6 JEtRKES

AU DX 4 BR A AR b e o T B b X 2 —
Wt 2 17K 7 I e B P AR vk i Rl A, G 4 R 37
Has e, WA . MK EMZE R AL,

258‘2019&-%34%-%3%

GIRE, AR Al b 1 52 B4 v B e A s DXt A A
BRI DL RHIRAR A R [ 5OR R A S A (] Y
R A o AEBCHEERERE, BN 2 AU AN A R
LR

OB KPS 25 RIS T R 3 X e bt <08 v Sl ) o
PR ORI A, SRR b e £ R DX K
PTG AT AR AR A P 2 i — 0 o AUl X
P EIAE . URIEYS , LUK AR 73 X I AT
MpoKALEE , NIRRT IR 3058 i Tk
P, T K M TR B R LA B 3 Y M
I BT ALK A A aE . PR, anfmiicdi
IKFRAEGORE, SR U R M DX S P BRI LA e Bl
B, ESLAUR T RS PRI, M U R
BRI, TF AR K P 3R 850 B Ak BB 5 05 0k
WFIE, SR DR T I T A AR A AU AL B A b 3
FEEF B ERBE S TR, T VR A Rl S A% B
1o, PREEAUSEILH M XA T 22 4, LSRR A 7 o
PATRELE N, JTHRN . 15 . SRR
HORHTHT AL K o

3 KEESHESEWRANERIPSIESE

3.1 EiREfFER

BT IAR, FeETE K S U AR EAT (32
BURFEERPGRK ) HAT TAREMGIE. REF2%L
KRBT B T 20V 0 A A L P AR (SRl



REd, BONRE: EhARB S REY _

L, AESEE VSRR ARZE AT R TR, JF HAESE
[l K R 2 B A T — B R, i, R 2R G
WIS F AR/ F2 B TAER, B Goodman" 51| AJK
= A HEA T 500 4F (1490—2000 4F ) H1 HA7 HLFR A%
X 60 1 RFZ—, B E KR v — i8]
A TAE,

FeE BTN 51 5 56 W AT BB FUAREE . jTE
AT I S LB U R 0. 1996 4Frh . SEMTE
Pl ZAE G AT TG, (AN, R —
WEEAHFIRE 2001 4E 5—6 H, LIPE | EEPIEE
NE, AR N P E SIS X R R S
T SE PN ¥EIR, ( Asia Seas International Acoustics
Experiment, ASIAEX) ", sxyifgilrh, BH2EZAT]
e 2R r [ R R b [ T AT T OK R AR L U TR
W | YRR BT R R, DI 2 AN, AR R E
PR ZSAR TR L AN S G SRR R . B
T S R 7 3 A S5 5 TS T A R

] 27 5 S T S K 75 2 U1 4% b ] Bk 2%
W, 1] AR R T 4 AR 2 U i A A Bt . £
FEE PRSI R A2 (ICTCA )« KRR SR
23 (UDT) | PR ERER (MAST) | K FH
FlE (UAM) | Z KK A 2 (PRUAC)
PO 2421 (WESPAC ) %5, #4r if an s 4y
BeI1G AL RIS BRSSO
SRR AR R R AR LU R

PP HETE TP KA RN, R A2 1 T A 52 i AR
T, DRI I S g /KT B B, 7 IR P A e [ — A
RERIHE R A% o BRI IR SR T LT Y
FEBAL R R AR B LR AR, TEA RN (8] 45 W] — %
RELM G, LUERRA AR BN AREE 19 H PRl 4R bR
AR, 1992 4F, HEEHETEA R 13 4~ E KL
TS IR (ATOC) iR, HEZEHME
FERAE-PERR ST IR LR, DAL b Al Sfe 0 2 i B g A8
o FRELE G S RSB T 2 N Es, AT

W 2 [l B R AR R EIT & ) 57 Hz B £ 51
3.2 EREFER

FoE <8637 HHIT 1996 4EH ] T ¥ PE40IL . H
OV I DN T R T — RANEIE A, RS
] 5 M) A B S KT e 3 T B AR
EEF BT 3 MEFEARE ARG IR X W
WHBUN . BRI ERILES SR R
SERMEI R G AR R R, A E R R
L R 2 A AR Y BRIV DI SR BT A 1 v
7, R AR A BRI G SR i R
T T e B JFC Wb 08 6 Sul 1 PR 05 B0 ) S B A ) R
G o XEERGNL S fkistT bR EIE RS 1 2
B SR W IR R4 T mEAEA, B E S
T PV W R G 1 R T I R AR A
FESATIFFE 8637 T RE i i T 230K Ik
ML | VIR IERGE I | KR DN AR, A e A I
KL A EALEFE WY (SAS) | 72 228 By g i) 1 A
(ADCP) | ARG AL (ACCP) | £k
CTD (JEERIR) . MK, Sk AN,

2013 43R [ Bk b i B = 25 0F 20 5% 5L
2018 4F [ 55 Be o i I A A 1 b ENBOR A LA BOR )
R AT, BRI U R 5K, 2 AU L X  F)
R AOCT, TR G G Uk 2P
IR B ST AU b X R = AR L R 2 Ak G
FI 1999 4E3k T T T ALY 9 kS, AR T —%
GRS o X AR it X R L A I A P 2 B 5T,
Flebe s KRBTSR . R S8 E R . EbRG
ERGHEZHET —FRIWH, I SEREEREET
TEMEVE ST 2 TR A B AR BSOS S VEREZE DML
2017 4E 3 J1, rERE B B RRHEAT 55 R fE I st 2H 41
E NI 10 25000, 247 T “dulBlAaroe L
WK 2E” LR 2s . 1A, AT RS, HE
FARBL2 L4 7 5125 I\ 1986—2013 4R IL % B il R}
PR G A I H 450 1, JFAE 2016 44 HE 10K R K

® FEAEI 17259



_ L KEESMENEWEA - ZRIRIIEE

PAERRIT IR, RE RIS, T
GURARLAAHE . A 1998 4E LK AUt A7id 9
Bree g, WA R TSR0 . 16 [ 506 Rt
IV BRI OBISCRF T, 2016 4FH [E R A B R o
WHTE TR N R — T “Tle” SR ALk
PEAT T, S T iR . 2018 4E S
515 9 AL R A% %5

4 45iE

YR FUiiE S S 5e g, MR s s
Pr bR m BRI TES . FRE PR R, W
KHE, AT ZREEAEHN S 2d2FEE, #
FEE Sl AR EFEA T PR B SR, 1
TR W RE A R ] 22 57 5 0 MBI A P B
BUNERZ— A7, IR A R 5, 4
AL IR BT X SR A I A . T A RS BEAR45J7 1
AR R YRR B s b, P seiel], 2
DR T8 L B AENRE 3 M 9 S S 1) 0 ) oL g
J1, AR A PR B AR . AN I E
PEANZSTA] R KT BOK R R AR E R4 T 7 14
A, 21 TH 20 AR PRI S AR W I AN AL 1
A PRI S RS, SRR R R
T R I ) Sl I ARG . X 88 R G A A
4%, WOIUEHEAT A6 B I R il A RS I S £
AUPRET BRI, KA A e e A A A AR
O, RUEK R SRR M D o A R A IS, (H
SE TR AHABAR A 2 AR I T B, e, 204h
TR Y s g B BOCETBORSS
A, AREPAT AP RIRCR

FAAEAE— T R S fRAES s B
MRS, EAR T 2EEIE 2R,
FER SR SE MM T R A e A S8 T
FEREOTTERRIRTE , W ERCRIINTT . WA TR
AHYFERBATFE 2 P B BT RO IEUR , [0 B I 4 i

260‘2019&-%34%-%3%

A DT St AT IEI X — o 2018 4F, AP S 454l
LT B B AR 1, R R R 3l ] W 11
FEJTI, REMBORERERNT A Ik L, R
TR TR IO R . A BORGIH A B S B iUk
Ji o TR AE 21 e Ab TSR —Fh e AL A
PSR, —E BRI 20 . BT,

SE X

1 EBAR . BT L6 # ek 1660—1783. JE4) 58, &,
W2 BT JE R4 A, 2007.

2 Horton JW. Fei)R 3. i F4h, % b BTk R4k,
1965.

3 Urick RJ. /K BRI, gk, 3%, oA /RIE: oo RIEMA TS
[ iR AR, 1990.

4 Li Q H. Digital sonar design in underwater acoustics:
Principles and applications// International Wireless Internet
Conference. Berlin: Springer, 2012.

5 Winder A A. Sonar system technology. IEEE Trans, 1975, (SU-
20): 291-232.

6 Vaccaro R J. The past, present, and the future of underwater
acoustical signal processing. IEEE Signal Processing, 1998,
15(4): 21-51.

7 Anderson V C, The first twenty years of acoustical signal
processing. JASA, 1972, 51(3B): 1062-1065.

8 Estrade R F, Starr E A. 50 years of acoustic signal processing
for detection: Coping with the digital revolution. IEEE Annals
of the History of Computing, 2005, 27(2): 65-78.

9 Naval Studies Board, National Research Council. Technology
for the United States Navy and Marine Corps 2000-2035:
Becoming a 21th Century Force. Washington D C: National
Academies Press, 1997.

10 Goodman R. A brief history of underwater acoustics.
Proceedings of ASA, 2004: 204-227.

11 Hamblen N. Next generation stealth submarine. Sea



REd, BONRE: EhARB S REY _

Technology, 1998, 39(11): 59-62.

12 Admjay L J. Address at US naval institute Annapolis seminar
and 123rd annual meeting, Annapolis, 1997.

13 Brekhovskikh C M, Lysanov Y P. Fundamentals of Ocean
Acoustics. Berlin: Springer, 1991.

14 Fowler M C, Albert D S, Garstka J J, et al. Network centric
warfare: developing and leveraging information superiority.
[2000-11-02]. https://digital-commons.usnwc.edu/cgi/
viewcontent.cgi?article=2598 &context=nwc-review.

15 Lemon S G. Towed array history, 1917-2003. IEEE Journal of
Oceanic Engineering, 2004, 29(2): 365-373.

16 Li Q H. Recent advances of shallow water underwater
acoustics. Proceedings of UAM’ 2007, Crete, Greece, 2007.

17 Camdy J V. Model based signal processing in the ocean. IEEE
Oceanic Engineering Society News Letter, 2000, 25(3): 199-
205.

18 ) 4k, Hp KA. PEAEE. dL T A3 RAL, 2008,

19 Miasnikov E. Can Russian submarines survive at sea? The
fundamental limits of passive acoustics. Science & Global
Security, 1994, 4(2): 213-251.

20 SURTASS LFA. [2019-03-05]. http://www.surtass-1fa.com.

21 Burenkov S V, Gavrilov A N, Uporin A'Y, et al. Heard Island
feasibility test: long-range sound transmission from Heard
Island to Krylov underwater mountain. JASA, 1994, 96(4):
2458-2463.

22 Kuperman W A. The generalized waveguide invariant concept
with application to the vertical array in shallow water// Ocean
Acoustic Phenomena and Signal Processing, ONR Workshop,
2002: 33-66.

23 Song H C, Kuperman W A, Hodgkiss W S. A time reversal
mirror with variable range focusing. JASA, 1998, 103(6):
3234-3240.

24 Worcester P F, Spindel R C. North Pacific acoustic laboratory.

JASA, 2005, 117(3): 1449-1510.

25 Sullivan E J, Middleton D. Estimation and detection issues
in matched field processing. IEEE of Oceanic Engineering
Society, 1993, 18(3): 156-167.

26 Nehorai A, Padeli E. Acoustic vector-sensor array processing.
IEEE Xplore: IEEE Transactions on Signal Processing, 1994,
42:2481-2491.

27 Shchurov V A. Vector Acoustics of the Ocean. Vladivostok:
Dalhawka, 2003.

28 Sun G Q, Li Q H. Acoustic vector sensor signal processing.
Chinese Journal of Acoustics, 2004, 29(6): 491-498.

29 20044 A E K FEFREBEELE. Ll (FEHARD
3EER, 2004,

30 KPP E R BAFHRSE R4 LE L «FFEH
A $hEE3R, 2004,

31 Bright C. Better sonar driven by new transducer materials. Sea
Technology, 2000, 41(6): 17-21.

32 Mctaggant B. Thirty years of progress in sonar transducer
technology. Proceedings of UDT, 1991: 1-11.

33 Sternlicht D, Pesaturo J F. Synthetic aperture sonar: frontiers in
underwater imaging. Sea Technology, 2004, 45(11): 27-34.

34 Curtin T B. ONR program in underwater acoustic
communications. Sea Technology, 1999, 40(5): 17-27.

35 F K. MK FEF: —TTAXEGHASEH. BR F
%, 2014, 33(6): 471-483.

36 Mikhalevsky P W. Arctic Acoustics, encyclopedia of ocean
sciences. Academia Press, 2001, (1): 53-61.

37 O’Hara C A, Collis J] M. Underwater acoustics in Arctic
environment. [2011-11-01]. http://59.80.44.98/inside.mines.
edu/~jcollis/Pekerice Lay Language Paper.pdf.

38 Jackbson L, Peng J C. China’s Arctic Aspirations. SIPRI Policy
Paper, 2012.

39 Zhou J X, Zhang X Z. Resonant interaction of sound wave
with internal solitons in the coastal zone. JASA, 1991, 90(4):

2042-2054.

® F AL 7261



_ L5 KEESQMENEREA - XBRIRNES

40 Tang D J, Ramp S R, Dahl P H, et al. Proceedings, The 41 BA . BAZNEREGRKES LR &35 A RF5F[

ASTAEX International symposium. [2002-11-01]. http://www. M, 2001, 3(1): 18-20.
apl.washington.edu/research/downloads/publications/tr_0201. 42 X xde, A EF A kBN E B EMEA KE
pdf. AAEFFNE. YR B, 1996, 16(3): 504-514.

Remember Initial Intent, Create Glory Again:
Sonar Technology Speed Up Dream of Maritime Power Country

LI Qihu
( Institute of Acoustics, Chinese Academy of Science, Beijing 100190, China )

Abstract  The advances and prospect of underwater acoustical signal processing and sonar technology in China during last 40 years
is introduced, including the theory and experiment of underwater acoustical signal modeling, technique of acoustical field matched,
exploration and study of ocean waveguide and internal wave phenomena, information acquisition and processing of acoustical
vector field, research work in time/space correlation performance of underwater acoustic channel, extraction and detection technique
of radiated noise invariant feature of underwater target, high resolution image sonar technique and anti-interference transmission
technology of underwater speech and image. The theoretical study achievement and the application of these technologies produce a
series technology innovation in sonar design, such as large aperture linear towed array Sonar for long range signal detection, Synthetic
Aperture Sonar (SAS) of high resolution image sonar, high fidelity real time voice communication sonar, passive ranging sonar,
acoustic-guided torpedo, and multiple purpose surface and submerged buoy. Some of achievements, which was carried out in past 863
Program in marine area are introduced. The prospect of underwater acoustical signal processing and sonar technology is discussed
in this paper, including deep sea acoustics, Arctic acoustics, radiated noise detection of quiet submarine, integrated information
acquisition and data fusion technique in the field of underwater-sea surface-space. The special and irreplaceable important role of these
technologies in constructing maritime power country is given.

Keywords underwater acoustical signal processing, sonar design, new advances
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