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High-Speed and High-Reliability Data Transmission Technology for Next
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Abstract : For under-water communication system, due to limit of bandwidth and reflect of
under-water wave, it is difficult to implement high-reliability high-speed digital communication
system. To apply high-reliability and high-speed communication system for under—water
system, the efficient combine the channel design with the use of multiple transmit and/or
receive antennas. Therefore this paper analyze the space time coded system for under-water
communication environment.
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% 2. STTC decoder block diagram for under-water communication

T EA AL" F A= 2 AT BE3 dugEe A A)E7 BEE B35 (Space-Time
Block code, STBC)®} A&7 Exllg] A~ F 3 (Space-Time Trellis code, STTC)E vt} A&7 E=
Fov e gE oo osia g, of 4 (2)= T/ GHUE AFESIO S o AF s H ol

Sy S
o= 0 1

(2)

P
~S51 5

A AA bEYelA HAEH A= sola F HA Stelyel A dEE NS = s olv v A AA
N7 F-ol) AE(-s)e= A A eyl AEHa A5 si= F HA byl dEd o714 «
T Ha T Aot 0% moe T AE factoro]l™ 2l AZE offf A Zo] vYERE 4 9l
.

ro=HO=hyso+ hys,+ ng 3

r=r(t+ T)== hysi+ hsy+ n, (4)

SHETR

S=
Dokdo is Korean Teritory



AN sk i AT S wolA SR AT, % ni SV FE AAE dEaE
4 Wy Wgolt) #E AEE 53EE 9d & maximum likelihood detectoroll A Hujx]ar, o}z
43 o] FAZ AT Axg wETh

Byrot iy (5)

S\=hro=hyry (6)

weba FA AlS et 919 A 5, 590 ARE et &2 AYE VM e ASE At Al &
% HEE HEsh s v, QUSE BUe) AT el ol whe AaE stk 4
5 heane A4 afol WolAn Hua A9 7 M AL §AsE AEALS AAahe
Aol oHt}. webd 19931 Tarokhel 9JsiA A&zt Edes B33} Ho“—]‘o] At HA=H o= &
o] EdEl s B33V E ol&sto] Aleit FRSVE AT

a s medie] oo ooy

QPSK i’ 00 01 02 03

a MaDDInQ 10 " 12 13
—DE 4 QPSK L}» 20 21 22 28 %

T 2 Mapping 30 31 32 33

(a) Encoder (b) 4-state trellis diagram
19 3. 4-state SSTC diagram
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1% 4. Construction of SSTC using convolutional encoder
e 29 4(a)= F74 tElVE 22 2712 7P o, (2, 1, 7) AR FE7]E o] &8k Aleit
To|HAE H-57]5 éﬂ‘iiofﬂ a9 4 o9 1:1714 i ESxolt, 54418 7 29
A= gl AdAolw, ZF 21 e YA FAlE Al la 4(b)4 Y57 E5EgE 538 & Aol
E3] H3 794 decoding amb1gu1tye A A 8)7] HOH 2t B 7o Y2 B33l vEES HX A7 o
Wz AgstA std ol AA & 4 vt RandomsHA ‘g/‘é% H|EZ space time encoderE AM&3}
o B33} sle=d, B =AM SAAA 7Y wol AF8-5 = convolution encoderE AF&3FA Tk A X

S space time encoder® AXWHA H53lEa, AEIVE E3A QPSKE EFJE}

WHMZHE A5 (0 o= ZH2e] $4 cHHYUE FalA sAlo AEETh. Mx A% E channelS
HehaA Zhzbe] A 2ol Wt fading AS ay,, ayy, ag, /b 2 7§§°ﬂ w2} 3l A| i Gaussian noise
O ny(07F FA7FAT a1y, an, o, 09t 2,09 (0 FHAOIEAL FET olHA AES
A E FAHem TS Ao (93 2(10)e]tt

s

r(D=a,c,(D+a,c(D+ ny (D) (9)
ry(D=ay0,(D+ agy o (D+ 1, (D) (10)

o] 2l Nzt Zhzkel =41 stevhel] =418 A "k S92 A4 BMC, ACS, TBM 3F-& 2.2 -4
Ht}. BMC(Branch Matric Calculator)—t‘ Edg zoA F4lE A% (0, r(p9F branch code Aol
branch matrice AAF8}aL, ACS (Add Compare Select): 0|2 stateol 4] path matric®} branch
matricE 7FA1 2 ARE AFAste] b state?] path matrics AAS, 7 ARE £33 TBM
(Trace Back Memory)el| 4] trace back I o2 23 E &35 3},

4. 8
B =R AE T 7hA Aol teiA AFE A B oA A F2 et UE 22 1AL

S35 il
FA Y= 1A 472 WA ZIHA] AlEdol S kQltk. o] AS encoderv (2,1,7)
convolutional encoderE AF&3t%31 QPSK WHZE 33t}

EETE
S=

Dokdo is Korean Teritory



T WHAIZ = A SEYUE 3R AT FA Sty ol el 2ol 17194 4712 A 7IHA
ad wE As H3tE dolHgkth o] A$ encoder: (3,1,7) convolutional encoderE ARE3LY 1

24 slg e QPSK ¥z Hh2lo] BPSK ¥ %
S

el = el FAN AARE A AHellA Amze] ARrr 224 dop g AJFo
A Y2tk adEE Algelde HeE sl Wx WASs g2 el

¥ A5 E frame size 13022 ALE A1, noiseS gaussian noised AFE3YEd|, gaussian
noise< Ako] ¢20]1 H o] 09 random W= T4 At} FadingS rayleigh fading ol A frame

e‘__
size &<t fading Al o7} W3R &+ slow fading ¥} flat fading= A3}

Space time|

Spacetime|  Decoded
Trellis Trelis | — Bit
stream

(a)(2,1,7)Convolut10n Encoder (b)(3,1,7)Convolution Encoder
1% 5. Tgﬁ.ﬂ 0]%6} }\]—‘—7]— &ﬁ— HLN

/
/

1 z 3 4 S L] 7 8 9 10 1" 1z
Eb/No

(a) BER performance curve according to increase of Rx—Ant when Tx-Ant=2

BER
w

(b) BER performance curve according to increase of Rx—Ant when Tx-Ant=3
1% 6. Performance comparison according to increase of Tx—Ant and Rx-Ant in the fading channel
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