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Abstract

In this paper, we have taken the formation of two-dimension codeword named doubly-
encoded code using the Reed-Solomon code, Cl (32, 28) with minimum distance 5 and C2 (32, 26)
with minimum distance 7 and we have had computer simulation of these error correcting processes
using modeled R-DAT (Rotationary Digital Audio Tape).

As the result, the error rate per symbol has been decreased about 0.05 and on these processes,
the newly developed digital signal processing technology such as erro correction using Berlekamp-
Massey algorithm in frequency domain have been proven.

I. M =
A egAlolu tjxlete o e A Aulos PCM&
Hgste] AL ASE 2452 FAEHI o
ol 715 FAelA AFol oo e /ot LAY +

*EGH, CHITEEMAR ETH

(Dept. of Electronics, Inha Technical Junior College.)
*E®E, SmMABKk BTS2

(Dept. of Elec. Eng., Ajou Univ.)

EBESHF 19894 38 98

glesd oz <lsl AAH otz sige Use) 5}
g3} oS AolalH e Fel g Hep simz 4
~de) AL Eol7) Slael L FAY 35} 3
SR TR

eRARSE] £ ¥EE Q7198 Yoz
SERY ¥EE 2302 PEHAA A2 @ &
Fo 258 T4 2% F33h 4ol Ytk 2
3 % A $5E T WEEA, Ay
Az rold $5% ¥ 4 7 el $357o)
An AA SHol £L ¥3E wilol B3 soir 3
sYneES BUS A7 4 9k 44 22 g



£BH/ M

2 AH e F(burst error) % AFY 2 F(random
error) FAo® Agsich ol HizMe A
B3, AYEZ Fg~9c B azAolEeoln
+%, EIA] #35 ofeizta =i4o] dt#sle] g}
Y AR pe] AlSslE HIuAL Al 1giEE
AL 2 FAEE sta Al 2k selxE 277}
A&" B35 424 (erasure) 24 AA e why o
A, A2l ME Hrldel A AgsiA o
Asy FE/R 2 F5 AAske LR
o BAEIYAE AEsle WS § 47 sk
o] WA E L A vlmA 4Au A1t
Aslol B3 AR E A 2 ghollA o] &shA] v “H
of R £l MA 2F Y353 e H¥
ZE8 U & ok A 1D B Qe
HE ol43 WL Forneyol o}l Aoty of
%l‘ﬁ-‘*} Robinsonell 8] 3}od Algls]l AX3F B
]"} FodA o] W BAsle] 5 HSE
A 25l A8 o] ohr)
2 -E-Ol}“]—“:— 2% H3o] B3ulAS Balo) o
Al (fourier analysis)-& o] &3 Fzl4 oj o2 e] 3l
Auy-S A4tz R HaAe] 78 ZE C2
(32, 26), H¥-%2 HaAZ 585 zZE C1(32,28)
o el HEE 2F ¥53 AFlma AHA
Hoz & (1024,728) R-S&-59 Zo|EF zte £33
£ 7ASgo 53 dxels ¥ B35S ¥
3l7] Ysted Fapg dAdolA AFE A Fdlold o
Aol H8A17 Hobatglw 4 abg-2 YAl
x| AlgAele] 24 AH835ted &F DSP (digital
signal processor) ol ¥ S&Fofkg o 7}5A S 24

shgiet,

2 0 o ooX rulo o fol

_

I. ol 74 9

1. 25%59) P4
& =FolAE F84H GF(2) Aoll4 2aAZ 5

25U

£ 2w C1(32, 28), &A= 75 Z+= C2(32,26)
R-S¥3 8 Agstol 2% 13} Bo| 238358 7
A;

d skl

1) WEZ el 74

HiEs2AM GF (@A 34Ae 58 2+ C1
(32,28) R-SH-3 & A%l omlo| L5 32489
F34, 28489 A4 9 HaAR 55 slAg=
2 Ao 248 b FE AAY 5 U HH
< Zerh Auaga de, (x), HelE AA g Alp,,
x), WAI71F G4 f(x) P AADE4 g, x) &
7+ 7 o2 A 3 o] FA|ghe)

(1043)

YzE 262 Aj2gelMe] e FAYAY dueFol B AT 91

128 block
po——- 4 block
i T E— 3
E 18~13 outer code (C2)
ERGN Q5-Q0)
FREA
EARE
Inner Code(C1) GF(2') (32,28,5)
Outer Code (C2) GF(2*) (32,26, 7)
3
E
K
8
=4
£
]
n P3
P2
1771 IP1
% 0 {po
inner code (C1)

a1, 2% FE9 74
Fig. 1. Configuration of the concatenated code.
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Fig. 2. The decoding algorithm in the frequency

domain.
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where N(E) is number of detection error.
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C2 Decode

NE)=0 No correction
NE)=1 ls corrdection
N@E)=2 2s correction
NE)>2Z N(Fp-=0 No correction, F=F0

N(FD=1 or 2 N erasure+2 error correction if fails then F=F0
N{(FD=3 or 4 N erasure+1 error correction if fails then F=F0
N(FD=5 N erasure correction if fails then F~F0
N(FD>5 N(F2)= No correction, F=F0
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N(F1) >5, N(F2)= N erasure+1 error correction if fails then F=F1
N(FD>5 N{F2) =4 or 5 N erasure correction i fails then F=F1

N{F) =6, N(F2)= N erasure correction

N{(F2 >6, No correction, F=~F 1

where N(F1),N{F2) and N are number of F 1 or F 2 flags.
F is interpolation flag.
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Fig. 3. (a) The decoding procedure of the Clcode.
(b} The decoding procedure of the C2 code.
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