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DSP Implementation of the Adaptive BPSK demodulator for Underwater acoustic
communication

Jae-Kuk Jeon', Chan-Sub Park, Hyung-Jun Joo, Ki-Man Kim

Abstract : The performance of a digital baseband signal processing and data transmission rate depends on the modulation
technique. In this paper, We implemented DSP communication system for Underwater acoustic communication using by
adaptive BPSK modem technique. In order to implement adaptive modem, we suggested SNR detection block. SNR detection
block has the reference SNR value that selects between window filter path and matched filter path. In this paper, suggested

system 1s based on software interface and all Hardware(PLL, modem filter,

exclusive of DSP, A/D, D/A converter, SDRAM and Flash memory.

Key words : window filter, BPSK, DSP, acoustic communication

1. A&

FFEAN AHge: FRe gRE 8T Fos o
Zo ve Y2 54E T dor, Be guEe waz
shz UAE dolEE A A THH A5l
desich. B 4FA A BAS 7M7) B2ol o) 4
Sof 42902 fAY + g Asel Aaskh. o2 o
Ad A% B ALAE ATE G PR o2 F
ol o] Aol dg e sl B wEe HoTd £
He ghm Aol GrH1-4). ol Be HiiEe 58
3 Aol gob e o) HA TRo| Be ofz ol w
27 9ol gl TAS ZAAE Ba ' o) g A4
2 78317 ok,

whetA] B mol A Aljkd daelEg Al H 3 slet
of AAIFo R Aejsly] fall FE Az swEhs oXE 4
2E PCM(Pulse Coded Modulation), BPSK(Binary Phase
Shift Keying) W&z WAooz £4AstH | $F349 B4

A5 A SRE 018, F A BRA A5 Y 4G

g8, 102, Fo7) Fol DP AnelEE Agae] 4 A

5% 9% # YT FAHYD. EF 2 29 Ali%ﬂ—%

AN A W UMAS S19ske] Aok DSP Qe ol
H

blocke SRHOR FHstel, 4% W] et 2917 WA
o Azge] A$AES FHston, oo UiE 4
2go] ALEE D HES B8l AzalArt

Rl A ?iﬁ@ T35 eolg $4

= o} Fig 14 Zs”/}

+

equalizer etc) is implemented by software,

Fig 1971 2 & S0l $A71004 4 s el A
2 A5 3 g A BPSK
25} Wejz $ad

Aol A pCM2fol < 3f
dhalo g WzE & D/A

o]a;ﬂ tﬂZS:] Aj’_lf_‘l _/I:

2 wEollA Agtata s

NEO R 3o,

’871011*14 A/D ¥E HA-E AX
A58 AA) AHRL F Skl
SNR(Signal-to-Noise Ratio) detection block2
SNRE ¥ 8 3 SNR -5 dBE

AR =4

Window filter

block# Matched filter block ¥ & 3h}& A BPSK ¢ 7]

A Bz T HFH0R JEANSIF FdHA A, w2
el A Al A *JOI AAZE A9 vEe] a8 48E
Eo)7) gt WO R figure 19 MY oHFEAN Q) &
T %ol oF UEYE g AR} g FrlRes
#alo], A A5 AE7E o FEA] thd Aakol wolud
AR A ZA7 AdsdgEs S98E &3 AL 9
= interpolator®t Adaptive equalizer® Ao 1T
& 4 duE FHEY. A7A F A&Ee 5AE AEB

™, window filter block®] 7% 7] 2£%<l PSK Erlo]A] A1-&

3= LPFell window method&

o g % g

)= Sihrln—k]

F7ke ez A1)

o714 h,+¥= window7t 8% filters Agolu}.

A e 7ME4 A Al
WA e TR A g

oA £ Mz Bolxul,

7HA =9, 55l &

A

8] wtolx|=

vt o] Matched filter blockd 7

selsp o] EAH, 11 Fehi= H(2)

e

Z (k)= Elr(k’—ﬂ)ﬂ(n)

a0

E=0,1,..

(e
v
T3
o

3 olft
H4r 2 oo

AN oL ok

o (
u &
>

L g

SR

*3 M

o

>

or w1 &
m}oésiﬁ
o o2

o M v

o
o gjg
i tlo

b
‘lr
)

m o

_0‘ _]l o
oXt,
o
it

4

,modulo— N ( 2)

o -
[*3

-

7 gol

¥z

+ A (SHrafoddi et Aabgetat), E-mail:jSkai@nate, con,

Tel:051)410-4918



A7VA r(t)e F7H3 7HAIRE WA Fgo] gzl 42414l
3,C% S\RE Hulgste 28 A934E ongd.

A(2)E B3l & & 9%ol, Matched filter block?) A4
window filter block®] 7ol v|&] B} diizfo| Bolx]x|
B BglE SHAAE 8 $2 458 Zerh oY Fig 2
e A4 Ax"e dudyE ZEEE BoFEd

Fig 2. Algorithm flow chart
3. A28 7 2 AE A
B =FdA Fig 2¢] €38lE SERE TH=H ALS
9 st=go] 2= TIA}e) TMS320C6711B DSP7H &A1 nd-tech

e Nsesduss

Fig 3. DSP module

AT 7Fol W Ak ALS S AHRE, 150Miz2 2
£58 2= DSP Z2AM9 Hdf 16KHz0] AEF FHrE 2
= 12bit Analog 1/0 ¥, TZ 1A AL MByte A ol
289 theko] dlole AFE o2 32MBytefFS 2H= SD RAM
oz FA=o k. HA A5 AF AMEE TEAES o
Table 1°] Yel Qo).

Table 1. System specification

Sampling rate 8/16KHz
Qunatization level 12bit

Carrier frequency 2/4/8KHz

Data rate 1/2/4Kbps
symbol rate 125/250/500sps
symbol length 8bit

source signal ASCIT code
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