A Communication Modem Design & Implementation
for the Underwater Sensor Network System

R e )

2007 21
BN KB
W LB R

==
SER
o A



AL L A e 1
A2 Fs AN UMEST AZLE R e, 5

A 2-1 48 719 A7 % 8 F5 AAM HMEHZ §4 7+£.5

2-1-1. 71 AT BB e 5

2-1-2. =% AA WEHIZL FA TZ e, 7

Al 2=2 A AL 228l T e 9

Al 3 A A 2 B T e e e et 12
Al B3=1 A F 0 A7) TR 12

A 3-2 A A 2B 8 F AT e 17

Al A A R B A S T et 27
A D A e 41



[ S ' ' 'EENT
I« D« AN\ SR R M A S A S | D« |\« N\ S A 1S |\ A A

s

1-1 AAIA S} Aol v} Al A 2} of £
2-1 339 AlA =2 I3 FH

2-2 A9 AA == TR FH

2-3 &

2-4 o o AN A W 3
3-1 & - A7 dags 5=
3-2 AT g B=

33 didw ZEE

3-5 DSP Z2AA BE

3-6 DSP STAR 7j&n =

37 o249 dnEe] Axehe] TAR A

3-8 445 #4E T AR 25

3-9 DSP Z=ZAA i E8H%

4-1 Agol ArgH Fx9
4-2 YE folg Az

4-3 BPSK ®¥x4 4%

4-4 o)A B4 oA BPSK 4ls A4

o]
4-5 124 B4 BPSK A% 4%
4-6 0|47 BAA B AE

47T FARA A HEE AE A



19 4-8 Energy detection blockS 53] HAH A&
%Y 4-9 43404 BPSK A& AA®
a9 4-10 AN 5Y 25

a9 4-11 234 A dg€d dF A5 (data rate 125sps, carrier
2/4KHz)

a9 4-12 Fx37 A BPSK 21% A A% (data rate 125sps, carrier
2/4KHz)

| A & 213 (data rate 125sps, carrier 2/4KHz)

o]
O 4-14 Fx3FAoA d=g€E dF A S (data rate 250sps, carrier
2/4KHz)

a9 4-15 %37 A BPSK 215 A A% (data rate 250sps, carrier
2/4KHz)

(data rate 250sps, carrier 2/4KHz)

+
IN
r (
o,
-3
R
.
o
>
fols

a9 4-16

a9 4-17 A E WE AS HE O F FE



® 3149 A4 uE 54
% 32 AzE A

%41 4% 2F A9




Spsic
Sperlt) +n(t)

;&

—_—

~

Tor
;IJVI
o

]

—

il
ol

vze]

5

;&

p—

w

F7E A

=)

;O.*

p—

~X

ojn
o



A/D
AWGN
BPSK
D/A
DBPSK
DSP
EDMA
GUI
McBSP
NRZ
PCM
SNR
SSB
USN

45
2
i

Analog to Digital

Additive White Gaussian Noise
Binary Phase Shift Keying

Digital to Analog

Differential Binary Phase Shift Keying
Digital Signal Processing
Enhanced Direct Memory Access
Graphic User Interface

Multi Channel Buffered Serial Port
Non Return to Zero

Pulse Codede Modulation

Signal to Noise Ratio

Single Side Band

Undewater Sensor Network

_Vi_



ABSTRACT

Underwater sensor nodes will find applications in oceanographic
data collection, pollution monitoring, offshore exploration, disaster
prevention, assisted navigation and tactical surveillance applications.
Moreover, unmanned or autonomous underwater vehicles (UUVs,
AUVs), equipped with sensors, will enable the exploration of natural
undersea resources and gathering of scientific data in collaborative
monitoring missions. Underwater acoustic networking is the enabling
technology for these applications. Underwater networks consist of a
variable number of sensors and vehicles that are deployed to perform
collaborative monitoring tasks over a given area. Underwater acoustic
communication have received much attention as their applications,
have begun to shift from military toward commercial. The growing
interest in underwater acoustic communications come as a response
to the rapidly growing needs for wireless underwater
communications, brought in part by the broadening of applications,
such as military and commercial ones. Commercial applications which
have received much attention lately are pollution monitoring in
environmental systems, remote control in off-shore oil industry, and
collection of scientific data recorded at benthic station without the
need for retrieving the instruments. Many developing applications
include of commercial and military are now calling for real-time
communication with submarines and autonomous underwater vehicles,
not only in point-to-point links, but also in network configurations.

In this thesis, several fundamental key aspects of underwater
acoustic communications are investigated. Different architectures for
global sand local communication modem for underwater sensor
networks are discussed, and the characteristics of the underwater
communication modem is detailed. The main challenges for the
development of efficient networking solutions posed by the
underwater environment are detailed and a cross-layer approach to
the integration of all communication functionalities is suggested. The
performance of a digital baseband signal processing and data
transmission rate depends on the modulation technique.
Communication modem  for Underwater sensor network is
implemented using by DBPSK modem technique. In order to
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implement underwater sensor network modem, SNR detection block is
suggested. SNR detection block has the reference SNR wvalue that
selects between base mode and additive user mode. In this thesis,
suggested system is based on software interface and all
Hardware(PLL, modem, filter, equalizer etc) is implemented by
software, exclusive of DSP, A/D, D/A converter, SDRAM and Flash
memory.
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