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FINRZESE: 7K AR IR X 2% 78 A3 AR R FR IR B A5 i il At

B FEE PRI ML I B 2 b T I L SR T AR A S R AR A I A L, R T
KT AR IS I 25 AR O (5 B8R . DU A B, IS SRR R R 2018 2, K PRI
e 28 U LA TR TR A

(1) A2 AR R T, /K T A 2R R L R TR S DR AR, S L b A A2 25 48 s
FEAALTE FEIFE 1400 m/s~1600 m/s 2 [A], fSEF5AF fff R B0 W0 Bl B2 K, TOASCAEs 1 B R 22 DA K IR % Kt
(1] DS L0 X8 S 3 3o 0 5 7 ) T R M 7 2 25 i O 8CR.

(2) WL AE . 75 5 TR AR FRETE 2958 1500 my/s, EART LR I /E 2 SR AR R, B
TR AEAE B R (B LA KU B L AR EIR K 17K A5 3 A5 BE s 1 7T SEVE IR T o4k
AR AR X 2%, IR T P48 3R

(3) HAFH L. KT TCLATR S 90 2% R s 9 7™ B 52 PR, 38 AR A5 38 1 2% 1 T A 98 AL L+
W& B+ LT 2k A 5

(4) ks B MU ER AR AR ME P K. TR (S I R 28 1k, KT GPS [ {2 Hh 27
BACH R, T KT A SRS ) 2% 7 B R AT RE D 1) R R L B R AT R L 1 AR A L

(5) FAMSE IR B, AR Bt b ) TE LA R AR 1T 5, BT /K N A BT s AR i (B R A4, 7K
RIS 28 S0 A S A B AR A

(6) REVEATBR. KN4 i BEYR L EAREE At s, AN S S Bk, KR 9 R A AN RE REIZE v it
RITC LA IR A P 48719 5, TR AR 7K T A T R 4 5 (o B ise i v, e 7 B B R I R 3.

FH T DAL 7K AR IR 19X 228 71 1 5 S T T NS PRIk Ak, 500 260 K78 7 it T 4 A% R i I 4% 2 A R TE
IREAEN T K T AR AR 2%, 75 45 6 HOMURr AR P AR SR A B AT IR TE. AR5 2 1gsid TKT
Pl as W4 e ML BOR IR FEBLIR, 55 3 FIiHE 17K A% s W 48 S AL BOAR O TRy 1), e Jig
BT K AR AR TT mUE L BORAEUT LA A BENS fiff D (I ST [ e

2 IKTEREEMEEMBAR L RIIK

TR AR S W 48 S N B A% GE IR K R 75 2758 (LB 5 7K P 3 A5 X 2% BORAR &5 A R T R (14,
K A AN SR TIT FE LRI AR T R Xk 70 75 A ek i W 4 S8 (S RO 9, A T R UKD JBR, . AR A ] 221 2K
AT P8 BERFIAK T 78 2758 AL BRI [ A A1 e IR FEAME b, S & I ARk i U B AR VE KT
R 8 W 4 58 LB R FT R

2.1 K TBEMERRELRILIK

RAEKFEAGTESRIE S NI M I K I TE B8 U B RFE K S 212 4 ke — ] DLEAT /K T
P BRI AT R 7K A AE BOR MR RIS % FSK B EHOR 231 3] 20 4l 90 FFAUHFE(E
FR W01 =g T kR R e, 6 a2 % IR A A B R (orthogonal frequency division multiplexing,
OFDM) [6:7) FIBLE K (single carrier, SC) A B~100 [afF 78, 2404 fe i (1 2 AT 58 8 AR IR IE AL
OFDM JB{=HA (1), T 4 4 /K 75 (3 BRBE, TF A 573 SR o fs SRt B9 A0 4k 3 1
AU TARE. [ SME K A5 7T 2 B S0 A SRR B i e 1 00,1210

KA AR W 28 80— JUAR B R R AN S 2 AE BRI AT FE I8 & SERR AT 90 E IS TR kR, A 9R
FUNL T S K A 84S M 28 2 (1) 2P DADS, JyoRu [ s XK R RN R IT &, 72
— i AT K TS B, R4t AR s« il as S a1 s AR, T RASRAT K A AR
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Table 1 Research status quo

Researchers

Research institute

Research technology

Freitag & Merriam [12]

Stojanovic & Catipovic [13]

Zhou & Giannakis [14]
Riedl & Singer [15]

Edelmann & Hodgkiss [16]

Woods Hole Oceanographic Institution
Woods Hole Oceanographic Institution

University of Minneapolis

University of Illinois

University of California

MFSK

Coherent communication (DFE based
on embedded PLL)

OFDM

Single carrier (Multi-channel iterative

turbo equalization)

Single carrier (Array-based equalization

technique)

Zheng & Xiao [10] University of Missouri-Columbia Single carrier (Equalization technique in
the application of improved linear MMSE

in MIMO communication system)

FORERAESS 171 (2) Seaweb, K E /K T M FLKIEAT &, MZH T35 A2 BI6 . B LRL RS
W RS T kT AL, 20T 2001 & 2006 FEEEAT 1 2 U0 ESCER, W58 G RE IR A A%
2%, MREEFIM B Ay 4 ol FK NP 6 R IEEIETE 4 18 (3) FRONT, SEZE /KL K% sign i 2%, B
e ZEFRAE N Telesonar, SR 7K T AR B 70 AT SEHLK T 4R A0 = ZE 45 K0 A5 S5 R A L W 25 1% JjK
BT bR R B B S R A 4 1O DA RBI 5t B MV R F D H IR [ A0 BT A 5 P
HEER: ERRP E K% (Sapienza University of Rome) }2 Padova K270 K 72T NS-2 ¥ &
(R 7K P AR 25405 B PS50 3 DA R SE 3R 4% 1 B4 SUNSET Ml DESERT [20-21; 3E[E University of
Connecticut F & ] Aqua-Net 22,

5 H BB A A 225 T, R X 7K P A S IO £ A 5Tt ke B E A, A IR T K A AE Y
ZREWEFT. E BB A AR IO T E AT E AR AR B L TR R R R WD
KEE FITREE S W /RIE TR K 228 AL T AR K P A P4 Sy, o R AE K S A2 2 S 06 g 45K
500 mx500 m FIFEHE A A T 20 MFEARE AL G T, T RARIZIXIBRD R . ISR R,
X EEHHE T DUE I To 2 R i 2 kA (] 3] S50 = HEAT 40 B, SIS B S I B K 23 o AR E T
EBI AT I TR 10 BIERE T —ADK A IEE S R S8, 2010 T 711 5 5
RAPSERG . B /RIE TR RAEAE 2011 4F 10 AT K .50 8 AR AT 1 =77 5 W 445 s e (241,
I, W /RVE AR R T N R 107 5 sy 30 DA R St 2 ) — 1A A ) 7 P e A5 A
ZRHTFL SR 6, 2014 4F 10 JAE S A AEMEAT T 12 D R 4L sae 290 (L rboKTi #3019 s
2N, KR EE AT A 10 AY), FFT 2015 SFE5E R T IR R W 45 DL ShAS AL szae; 1261 5340, oo [
FREAE P A EAANE TR ARG AU IS RIE AR R = K A IS AT T B
TR UG AT 1 OB R 7K 75 2 SR, P2 1 /> 325G 3 AT SG ALK, 48 5777 i 8 H
110 A, 7 AR 9 2 TR AR ot B & Bk ALOHA A1 MACA-W BRI, AT LBEAT 5~ /4
AN A ZH P 3 (27~290,

2.2 KTEFEMRARELRIVIK

KN EMBAIGT 20 thad 50 FAC, BZM e TRE . KN E R R R EHRNH, &
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SRR WA E AR € 7 752 BO~33l A Gy A A e A R G BB 2R 1K W] DAy R AR L
IR DA KR 2R B e LA AT R R 2R 2 S A K R &R A B AL R G B39 [ N AREK R
TENL R G T LU G, Gnd A 2 I S8 W BRI A e 56 N T, A KB AT 8 F SR B B 28 7 il [
F B SZBR e AR, KR eI R G 15 5 PR b 7 e B 1) 58 77 o b o 7 2 bl B — b s e [ 45
B 2 AR IS b3 € M L i G I B ft S S5 IE IR A M B, DU SR m e AR B
T8 5 Y B S S A R bR g Tk 140~421,

FE SR AR KRBT, B AT AR 1 — RIVBO AR G228 i, BARRIER 27
AFETEE ] Sonardyne- 2 [E ) IXBLUE FIHEEI) Kongsberg &5, [E N /KR @M A K AL T 20
e 70 AR, 2L HERSS ) BTG 7 — @R RCR. B IS RIE TR L3 LA ki k
DB 3 3 57 RO R ARG LUK, S RV LR R A s Hp BB 27 e 75 2 ik 5 i A o [T A = 4R 41 W)
HL— BT D E N T KA E AL RG] U8 B < —T DR, KA @ AL EAREEE A
BRI RE, o EI 2R e b E AR E AR A RS- — F T L AW <K DGPS
EAEEEERL RS BEWS K T AT RS- BERE B K & AL AT I, IS RV DR R 2+ RAERB P K R i
B TE N AR IR LR 58 A B, LA 78 (8 A HE 28 58 A7 R G0 CUE 2 RS M b 222, wi i i A R 4%
TENL RGN SO AR ALK R B e IR S5 X R4k L R E SRR B R TR KR B A ER
BB ST, FRIEAE LA 587 7 A PR E ORI 58 R (44471,

2.3 KTRREBMEEMBALRIK

b 55 5% T 7K 7R EAE AR RS A X 48 BOR FURIE FE AN W A 2R 20, B SR K T A% S A% I 245 71 m U84 K
EEAT B OCIE 148,490 0 o 4 T AP R R B i mil A 50510 B3 s S e AR v 52 DLK 28 B LA
Ak 153~551 ZETRSR, [N AMEE R T 2R 2 FERIK T 48 mlg M AR IR FL. 5% IR AR N 45l 5+
AR ABGK T 8 AR B2 AT R S48 5 B B BeAN [R], 7K R AR I3 &5 9 45 7€ A 1 BF 7T i Ak 1
TR B, 1 LR A D i R RIS ISR, R A AR AR A R

(1) AT e HAR. HT/KTAEEENE RN, V2 LR R e AR TER
TR N ISR 7 RAE. SCHR [56] & T B TREARTUEC I A7 7732, I8 AEAr 8 A X3 N H 5 T e
IO B B BORA RAEFEAR, ELIG N BIE T 5 AR RAT X LG, LA A2 St 5
TR ES T BRI, FEE AR B T e XA B 2SR A i B, Ad i T4
WA K FE RS, SCHR [57) $8 0 T IXIBUE A 51k, S22 4 U [F Dh 2R SHE 5, T P A% 3R S ik
BRI oA 8 AL X33, AR FEUE 5 B SR FE R i B AR BT AR I X33, 1207 5 P35 8 ALRE BN 0.75 fi%
FHES.

B DA e AR T DAt B G e A JE s I 28 iy FH IR 8 TR AR UL IEC 1R 7 ¥k % IX 3808 A 07 Vs T
FE K AL B DX 28 v f N FEHE B2 K. DRI, 7K N AR IR SR M 2 e A i LU LTI & R B &, 2% s
SE AL UK PR B A BT RO AE VO FL 2 I, BRI R R B IR A e AL VA DL T RIUE SR
J# (received signal strength indication, RSSI) FI{F M RIS A& IE 58] J7 kAL T i) [a] (R0 & 7720
F (ToA. TDoA), HHFi# H T /KAEEE K E AR, HoE ok BEA G, 58 BRI B ORERS 2, {Hd
TR IR, B AR T T SR B WU B 1) ARG R 0 DBz P LA 0 Ji B AT 2 AP 9 11 VA

FEFE T I [A) (R0 &2 5 vk b, STk [59) B H — Rl 2 206 5] 20 B 7K T A8 B8 N 48 58 A FR (under-
water positioning scheme, UPS), 227 %7 sid% 56 J5 WU K IEEALAE B, 7 6011 s 2 i sl 2% 11
RURE I E A A5 Bt TDOA W BE SE3F B A7, BAT BRI (5 R, (X1 S & VERE 12
SRR, AR RUE BEURIG AR E Ar. SCHR [60] 14T UPS 4278 BN I S fif B 2R I T B0E
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AEAS R FA i R, e Y S TR LA R T LR R STHR [61] 45454 UPS 5 LBL, #&iH—
TS B LT iR, R L AR TS R R AR, At Ay 8 A1 R UPS, i T i i 4% 7 £,
I 7B ERXERERIRE M, SCHR [62] 33 R B A% RS A IR B0 AR BRI 25 AR KT
T, B =2 775 S AT i) gl A 49 P — 24 R 57 R, 5 (677 s R =48 TOA I 45 RAE AT T R 8¢
AT SE AL, W ARIBAL ISR AN R i I 25 F) 7T 5E 7 1

(2) RIUEMILS =8 an 5 0 E ML BOR. AR R | R e R e AL SR Dy T, B 24T I
IR BN YRR S v e AL 7 i VS T, DA DA 43 O (038 38 7 s T 2 a1 o SEEIL 2 R R 2% (1 3%
R SHARTFBL

SCHR [63~65] S84 H AN T REDS 3 BT 1A A S b i B € A7 7% (localization with dive and rise
beacons), IR ELIZEN I E R, lid 5K GPS B EIRGAL B FAEA FREE L) 3k A B R
DI EE Y, ERE AL R N T R LS RITHE RBOF IR S AR I8 3K, SCHR [66] H
AUV ARE T EAG b, AUV @ A TR KT S GPS JBEIRIE & A ja T, DUALHHES s
SEHT AL EIET 6. b EE K55 AE U PRI (OceanSense) HYIUH i H 3 BEAHAC A2 ALK,
LA AUV {EAM IS5 m, G IR RN 22541 fUg s L B LT R R 2T T RSST MRS |
AR T RGITH S AL 172555 g shulk, I AT 20 ohg SEis IR 167681,

SCHIR [69] 3 b — e 2250 N P P A% B X 281 i =4 e A 30K, el R A e o ) 38 7 R H )
AT RUSEIL 2 BRI 4B BB R E L. O T A 22 BRI 45 B AL R 22, SCHR (0] Al E R AL
B ST SO FIR G B A ARE Y R R LA T VA S X 2% L R 7 2, 1A TR
BRI E L. 2T 2RI 2%, SCHR (71] R 2 6 A R 4T s R e 67, B RS e iz s B AUE
B SRR = SR L AT EE A =4 DV BEEfh1H 4 ANPYRTERL, 05 IR T iZ07ik i 1 e 7 o
FGREEEIF AR T REFE. STIR [72] $R T —FPEE B OGAE ALEOR, HACK I RE 4% IR B R AT 5
AR AR 73 PR, LSS RS 2575 KR B AL, 127 VE T LAV R 22 Bk 9 46 58 (o ) AR R 22,
SCHR (73] XIS R 1 IR T 2Bk A5 2, I SRR T 5 AR S LY R TR R i R
Ao FF SRS N B2 B BRI AR F AR s A L

(3) RGREBIEBIR. N T LHLRAE IR T AL RGNS E AL, RGREBIELAT R, HATH
W E F BAARBUAE NS iR SRR PEAMa2 b AR Z2 42 IEBOR 5 T

SCHR [74,75] SEETGHT ROIN R E8 15 DU B Y — i T A2 B AT B 45 I 18] [R5 45 s AL
J7ik, BRI R ERER DL K IMM. P as w2 T 75 025 il AN s, S 1 ORI, A RO IR
TABAETTAH. BRI A K (A% 4R T R MR 2 A 9 R SR AT SR A RS R 1), SCHR [76] T
Ao ¥ 8] T D03 A Z8O0URE A 35 I ) AR e WL A PO A 20, 38 I o 7 S D AR SRR R AR 7 3
FETT T AEANH € P T BT e R L.

EERI R H AR, SCHR [77, 78] S5t — i T R B A B OR AR s e e rh U8 A 75 v S Bl 3 H
PRPUE A AR T F4R Hh — MR &5 [R] 20 ) veioks B 5 6 75 3%, AR FEA5 2 A BT, ) A o i
SRR S BN 8] i 22 BEAT B A A 1, i B SRIGIOAIE 1 AR TR A R

SCHR [79,80] S84 Y — Rk T A2 B kI & W 2% [F) A0 A 5 (6 752, a1 sl Ui — 4> 20
fr B RSN R e R B A AR SCILRRE 5 AL, b T AL R BRI AR 0 A R
FNZEAE TR X 2% () A B e or, 318 Hh 2l o T e ) AR A SRR A A, PRI ToA AT 5 s A0
HERL

(4) AL FE AT TH: Leus 55 B Al Stojanovie 55 821 B 5t | EH 17 ¥ A AA L
FLE A DO RE R K T FEAR (1 DL XK R4 mUE AL E, 45 1 BRI iR N e RN IR, 20 B 1 B 8

puRI
GE
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AE EALKEBESEIERE. Zhang 55 931 BEXPHOKME LS AR Y T — 22 BRI S ) g ALY, 3l IR FE A5 2
PEIRE , [FDSRAE 1 5 B DB, FEHOKPEREAUR RO A FIRTE 1 UK PERE. Liu 48 54 320
FEF TDOA (AR T WL 5 RLEAR, I BORIE T S 7 22 B #5532, /K TS KR A a2 AT
SERLEREE. Han 45 851 J3-b 78 ) T AP 58 R 30T 00 2E 15 2 DA B [ 4% 5 L P BE AR B ). Guo 55 (86 §i2
T LA E ALROR, S BRRA — MBS AT e A, BRI EE T RSST MR 7532, X
A @Y A S SIS L LT R R, 32T 7 RSST RS IE, PR T RGITHH.

(5) WA ENLPERETEAT. A7 R W48 E AL RE I PP F 7C th it A ZK T A% ks W 48 58 (S 7E ) A
i —. 2002 4F3CHR [38] 1918 17K 5 AT R IRL 1), a2y 5 FPpPoi 26 5 Az (K, B
SENLAERE 58 018 E DAL A 19 m 7 7 23 s 3845 T4 DAL R 23 RS R i 55 (] R, 25 4T3 PP R 45
AVERERI T EEITIH . H AT AIBTFT SR AT, e e X T 8 LA L R V8 R 19X 28 RS2 ) (438 189 AR
b S SE LIRS LI I M 2% e 4 B R 15 )2, 7 B B s MR R 1), X 296 5 o7 i 7 08 31 e
IR B G AL R GE RS ERACR, o R AETRIEE; 110 19X 2% RIS R i 925 K AR b R0 3 RE A5 4 55 B 22 5
T, 75 2 A R ) o LA, S i T REAS U AT BE 22 (5 30 (AR & Bk (5 Bkt i b, 1
I RO EAL) SEDLE AL, XL 28 A RESRTY, M2 BEARVEREA RE S .

BEAN, HRT/K T AR RS 28 MR RE P4 7 T 7T, K28 R BUERUN I, IR LEEA L 1R
W L5 ESeis i

2.4 HLS5RREESH

MU EAREOLA AT LATE TR A /o0 7K P 38 A5 AL 19X 2% PRI 9 45 S B LI BAR KT, g
i SN 285 m A5 B BB, IR /K T W28 m € AL FE I A, MK T M Z8 e A Bk B 5
RENRF, A IS LT ) R e a3 5 27 DLRTE.

(1) AUV o & A% S A S 5 ATl R, K ARk RS A A RIS B R, BRI RUE L
FERE W [RIER N S (V45 5 th bR vy, H AT SR K TR W% 58 (R BE IR TE M sk = R Gk, el & 5
FEASIE S T G2 sh P DL 2 BB i 3 VIR 5 (7K TR W 48 5 RS AR R i = PR AT .

(2) KT AUV BEFE AR 2B R 52 B AL, A ] MR 7K 75 0 28 B3 AR SIE I X 2% A K RIS 1 s (o
BE, WK W28 T8 A SRR H5m ZUP A, A8 BRIZE PR 0 246 5 R 550355 55 R T 7 D D 4 DA 5 SR R 2.

(3) X2 RLVEREIVEUT I FEANGS, BLAE ERAE L < 7T S R40E B o A1 /K P 0 2% el 5 o7 155 il
R TE, BEORAE 17K T A% TS W 28 52 A BOR )3 POV, 02 5 6 SRR S B se T F) B AR oA

(4) X 2% 8 RL IS 25 74 jE AL T 5 S TR RERIBIE FO A 51 R 08 A FEAL, IX R $ETH I 48 X A ks
PERE RIS T 72, R 1 A B SRR T vt R 32 I 246 52 12 R 75 5K

(5) I 2% 58 37 (0 SE IR AT T 1 Rk Z VA HOR 5 T T AR Gelk, 2 R0 4 E AL Il 5 A th sk =
S8 RIS 56

3 KT ERERMEEM AL THIAEIE

3.1 IKTENET R E MR A RR

TR 7K T AR A R 28 R R I, 7 B R G AL & BRI AL T G2 ahieth UL KM 2% B SRy
MR — IR 7K T W 2% 58 A B BRI 5 A0 B v AR, AL LR 4 N TINE.
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—( Accuracy of response experiment

Distance —( Accuracy of synchronization time delay )
measurement [g Input from marine environment module )

Input from platform motion module

—( Time delay measurement of USBL

—C Time delay & phase shift measurements of USBL)

Orientation

2D and 3D direction estimation problems )
measurement

Analysis of the
influence of the
distance
measurement
model between
nodes, azimuth
measurement
model and the

influence of —
precision that
combines the
sensor
information of

Input from the marine environment module

Input from the platform motion module

Deep sea horizontal channel

Shallow sea horizontal channel

Cross -layer propagation channel

Convergence and shadow area of deep sea

Noise and reverb

B N Environment

nodes under influence —
complex Current distribution

underwater

Wave distribution

acoustic channel

Temperature, salinity and depth of sea

Higher-order distribution of time and space

SO T I LT T 11
A N D U U I U U U W\ \/Y

Sensors accuracy

—( Location and movement information of platform )

Platform
influence

—( Location and motion sensors accuracy of platform )

i, i

—( Noise interference of platform )

B 1 (MERFE) SmERETREERAUNERENER

Figure 1 (Color online) Factors affecting sensor node distance and azimuth measurement accuracy

(1) ARAEERAGTEFAT T A G R0 E SR EEE B /KR 5 m 8] B B 5 75 A S A R 5 05 2 5 i
IIHT. K AGTE AR AR R ST KN A5 R I 48 5 K KRR, S2 IR /KA A o RN B R s PR RESE 224
JTTHL X FHE SR EAE RO HARIK N MEGERLT =, S/ 24 G P G IashRp RS S E &
R REAT S5 6 A, TR 00 AR BRGS0 52 (A% P A 2 P R 2R, JFAE 1 Rl BRI & (Wi ) Ay B gk
ITREIMEIE, FEHSRTG S A S8 (RS MR/K R W45 R0 R AR 2 BRI 3R v, 75 et 18] ) B 5 00 8 g ot
DN WY 4 5 L R B ATAR AR, N A 1 o IR SR HEAT R, 7 M 8 DR 3R AE 2 A AN [R5 0
AR

(2) K FZHN R B S RGBT %, WE 2 fros. K TESHT R mA BX T /R KT
WA 2% 58 (473 HLEL R Sl R AR R I 37 SE O E 2, (BAE AT STk o 2251 mi i B L PRy 20
ST IRAR . AN, TR 22571 LA TEOR Bl R ML AR XS R 2% (Reon IR ), 22519 s IR 5 B B
I R RGP 22 AN BhRER A 5SS BIB (W0 GPS I3 AN[R]. X 77 A T SCRE ¥ 2 1+
W, (R /K e b 2 P 00 I o [R) 20 P RE M5 I D D305 PR 30T 38 K T RS 1 5 R G
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Stand-alone positioning accuracy can only reach 15 m~20 m)

Position accuracy of
—| surface dynamic
satellite

Positioning of differential and precise phase differential

2

Water surface rigid transition: heading attitude and
motion measurement; static deviation measurement

. )

Position conversion
between surface
satellite and
underwater acoustic

Non-rigid water surface transition: movement of carriers
under ocean currents; prediction and measurement

Location

I
T o =

acquisition
("Position acquisition\ Self navigation capabilities of underwater mobile nodes
| | of underwater
) mobile reference E | calibrati bili
Methods for L ke ) xternal calibration capability
acquiring
location and | Position acquisition
time of — of seabed static Position transmission from water surface reference node
underwater reference node
reference node -~
~—

Clock model of underwater nodes: deviation and change slope of clock

Time
acquisition

Node timing and synchronization method based on underwater ranging: static and
dynamic

_ U U UU U U

2 (MERFE) K TEET R EKAEIRITG &

Figure 2 (Color online) Underwater reference node location and time acquisition method

(3) KT MZEALAF T @B Kl it ERERMRERE L. KB R S B e & 15
Z. WS KA R AR IERAE A RO IR B, A S5 o2 (5 b 2 P A B SRR AT K S 58
BEAs 5 @A, RSP K A G IE T TIPS SRR @I . SHRR A TE . 15 5 AR BRER RS
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Figure 4 (Color online) Avoid synchronous underwater network positioning principle. (a) Cheng and Zhou programs;
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Developing status and some cutting-edge issues of underwater
sensor network localization technology

Dajun SUN, Cuie ZHENG", Hongyu CUI, Jucheng ZHANG & Yunfeng HAN

College of Underwater Acoustic Engineering, Harbin Engineering University, Harbin 150001, China
* Corresponding author. E-mail: zhengcuie@hrbeu.edu.cn

Abstract Owing to the complicated marine environment, a vast majority of terrestrial wireless sensor network
technologies cannot be used directly in underwater sensor networks, which should be studied in combination
with the special marine environment. In the last decade, there has been great progress in underwater sensor
network localization technology. This paper summarizes the developing status first, and then puts forward some
cutting-edge issues about underwater sensor network localization technology. Finally, this paper forecasts some
practical questions expected to be solved in the next few years about underwater sensor network node localization
technology.

Keywords underwater wireless sensor networks, localization, communication, network positioning node, un-
derwater signal propagation
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