+
brought to you by i CORE

View metadata, citation and similar papers at core.ac.uk

provided by Xiamen University Institutional Repository

FRRiS: 10384 2%
5. 31120081151459

B R

i e S VAR 7S

KA IBEM ST SRR R

Research on technologies of underwater acoustic

communication network node

B B’ 3

BFHIFHL: T KR
+ % & EE W E
AT AL 2011 % 6 A
WX A FERE: 2011 & 6 A

2011 £ 6 A


https://core.ac.uk/display/41429405?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

EXZFZA0e R EITEE R

AN AT AL SCRANAE F IR T, JHT 58 BRI 5E R
Ko RNAER G S AL N R B2 AR ISR, 3
FE S UG 2 7 SNIAAR I, IFRF SR (R TR ST 98 AL o
ARFESE GlAT) )

IO AL SR ( DU
FIBFFUSR, AT ( ) W (4D 2R
i, A ( ) SEEGE e GEEUL EFE S5 NS

VRl PR A A D NS AR, ARAT IR W AR, ) AAME

PN (B4 -



BiIRFFAIBXE(ERER A

ANRIRE TR AR YE (b Ao N RN 22 67 2% )8 47 58 Jt 713
) S RUE DR BERME FH e 2A 218 S0, I 170 3578 B T ] B R e HLAMIIE AL
AL CRLFRARBTRRN L T 150, SRVFEAAR SCHE AN T T &5
T M B A B S A o AN TR R TR S e A8 SO 4 [
(12 SN 7 o= 2 VAR VPR S8 R IV EE S v T vae O e A 1o W A I
FHEGC G RS, SRHEED S AR Bl sl Hee Ty o BRI A 1 3

Z =S DA @

( ) LR ITREA IR 25 Do W A% OE N IR A AL 30
¥ FOH HRE, R EEH RN

( ) 2. AR, ] BB AL

CEAE L EAINAE S AT “ v 7 BH BRI A DR SA AL SOV
O TRARE R AT e AR S, REET TR A IREZ

FR

DL BE AL SC R A T AR S A IR AN (1, BRIAH
NITALIR S, BIiE ] BRI AL D

PN (F4) -



IS

fE

PR AR SR LA S K A3 A5 W AEIEE BRI R TT s IR A B S A I
GAMETHRT + I TR S il B S AT AR 4 S e 917 25 T AT 0 B R e
SCo DRl L 5 5 U B K OO A, BN TSR 1 B8 . (HR KA
EHATIER LR BRI -2 - A f s e AT PR PE, JOAT 9 75 o AL B iy
IERAERS R T P om 22 AR RN S M K A AR PERE I 2 2, B R EU™
(R [A] PRI AR B I, X LA™ BRI Z 1 K AT AT 28R
(A e o
PR TR 2K % I AERET- 5 5 ANMUCERATARUE I SO0 RO, 6
LA KA M IIRE, X 200 Ml AT B Z M 2% L2 vt . AL
T 58 IN TA) SR BOR S 7 IR ST R A AL S e T el 5, A B i g
Py B2 AR S
W EZE TR R
1 R T I SO AR BRI R e BR B BN S BBy S S H AR K
OB N, JFE T AN R A A

2. WBRE SRI bt S T DR UE SE N TAE R AN IN AR B, 559 A
BOARKAD e A POV R 7345 AT . AE DSP 15 145 K8 17K
A W 51 R IR ) B A A s

3. MZ LR N TRAEAR SO RGBT E, Bk T A i =1
R K PRI IE R 45, R R L S T R B R I A BT

40 HEATIAANER, 45 RER WA S oK R AR Y 2% 9 ) B 5 SRAE PRI
8, Rt 2 TS G TE RAT R TR RS, RENS T I N Ih) S 5 45
G BRI 2R E ISR T8, RN 7 AEA M TR

RBEE . AKFEIAE; AFEMIET R 248 Wl a] Ree



Abstract

Abstract

Underwater acoustic communication (UAC) and underwater acoustic network
(UAN) technology are of great strategic significance in contemporary ocean
exploration, marine environmental monitoring, disaster prevention, earthquake
prediction and marine military defenses. Thus, they have earned more and more
attention by marine nations all over the world. However, shallow-water acoustic
channel has the characteristics such as serious multi-path effect, space-time-frequence
varying, and very narrow frequence band as well as the properties of high level
ambient noise, large propogation delay, thus restrict the development of underwater
communicatin and network seriously.

As the basic platform of UAN, the UAC node requires not only point to point
communication ability, but also the function of network process. Thus proper physical
layer and network upper layer design are greatly needed. In this paper, we concentrate
our work on the physical layer, which ultilize passive time reversal and spread
spectrum technologies.

The main work is as follows:

1. Describe the development and principle of timer reversal, and then present
the active and passive timer reversal as well as their application in UAC,
mathematical derivation is also given.

2. Physical layer: To ensure the real-time, stable and steady communication, an
improved passive time reversal with the spread spectrum technology is
adopted. The modulation-arithmetic and demodulation-alithmetic is
programmed on DSP platform.

3. Network upper layer: a three-node, simple network is given for verification
the node, the network program is realized on MCU.

4. Lake and sea trials were performed. The result shows that the timer reversal
and spread spectrum based physical layer can establish a robust

communication in shallow-water, especially in channels with severe
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multipath-interference. Meanwhile, the effectiveness of the basic network

functions is also verified.

Keywords: underwater acoustic communication; underwater acoustic network node;

multi-path effect; passive time reversal
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