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ABSTRACT

A new error control line code based on an extended Hamming code is proposed and its perform-
ance is analyzed in this paper. The proposed code is capable of single error correction and double
error detection since its minimum Hamming distance is 4. In addition, the error detection capability
can be increased due to the redundancy bit used for line coding. As a result, the proposed code
shows lower code rate, but better spectral characteristics in low frequency region and lower re-
sidual bit error rate than the conventional error correcting line code using Hamming (7, 4) code.

1. B

ool HEE FRME Friste dA A
ol A vdelgE oAei7kA A& sdst] A8

o3}
2

i Bl 2 A L h

Dept. of Electronics, Kyungpook National University

W CE 93258
B HF 19934 127 284

9i2

]l ¥4o] 7IE3le % Bl RIZA LFAMARS
(error control code) "¢} MZ X 5 (line code)®~¥
o] slt). AT o3 F R AVIYE Ao
LHATY 2 ~HEY M FYE A Ze
£ 3 9 FAlojM 22 % (error control line code)oll
e At @3d) JasEa vk 2 FEHS o
# 4] Herro®} Deng®ll 2lsjA 2 HE coset #3599}
OReilly9} Popplewellol] olsir] WHHEH o FAojM
ERFU0 2o] gl

www.dbpia.co.kr



/&80 Hamming %3 & o] &3t o FAlojNzR S

asy oA QFAINER Tl hE R
o A7e oMol gl SUEE A3 2o
Aozt T4 71E9 Y FHHRTY ol g
FHEYC 12 ety ol F FUSHA HRET
o o FAAFMZ 2T (error correcting line code)
2 2 5 Aok o33 viEe] eRFANERIE
HEBHRIE olggoan oFY Y5 ol Hol
g By ol 2l R3sbe} B33} o] 7iested 1
9] dlolel Aol AMgd & Sk zevt o] A
RFole] dolrt F4olng Riojel 19 A5
A 08 A4S W gteg FosE oA HEl(dis
parity) 2] M gko] a4 10)7de] =lo] A Fupg el
AgsHAMA AsE 2ok webA A
o} At g FHAIIA A 4 FEoled o
2sf 2] €] 7} 0o 5 & Aol ugha] sl o] A2 F g o
9] Aoj7t A5 wf 7hgich dRHoR R Foje]
o7t BAfold R Eojufel 1] A zr(weight)
= 9N Bez & 4 ) £ Rl Fol By
o|A R Fol Alolg) HaA L A} &L_i oF
A e Bk ol QR HETH A SrhEh

B m=RodAMe 230l do] ¢ & B2 3]
918t Hamming (7, 4) 53014 2§ A&5Hl
F7He 8 Hamming ¥ 3.8 o] 83 eRFAANR
FEE AT 2] ARE REe A5 7IE
o] Hamming (7, 4) %3 & 0188 ofggMay
Zo] Asa v, B4

I. Hamming (7, 4) 3 & 0|8t 7|=9|
EYHYM2ES

71EY LHFARMNERFT W= RE o] By dHtrans
parent) 43§ o] &3k, darsd AP = 2 F
ARS8 oL '-Ei*r(block number, N)
o MEE E"Jﬁ}@l REEE A ey 2
71 3 014 ALole AdEe g vl Al
e E%‘}”C’l o AR gatA 7| By
74 19] $3e} B4t 291 H3e fsiA] Hamming
(7, )R5E F83 495 dvjEc A4 ¥ =
ol ol8ist L FFP PRI E ALY ol F
o] at2} OP(OReilly and Popplewell) ¥ %2} gt}

W B4t 19 H$ele 3H1r PHOE 4HE

23ojg g7 98 08 ¥ H]E:‘;’; Z7}3ho,
o] 4H|E 2 Fojo] Hamming (7 4) 39 3 15}
WA Hested 7THIE BRIl vher oy

BE THIE R 3ol tiadaiEr) 1ol dERE
ol 712 1o Afol XM 02 AFE W gtog Hoxi=
%7 t] 2818 (running disparity) &} “1 24 o] ub
e A gy THE RIojE R A4 o
#u} 3*301 #E& Ade 23 )2z E Y ¥
A8 Fo F7] A3 12 08 vbHAIA F48 o]
oo}l WtEolZ AFR TN E HAhE ] ol g
Hele) s 7hE 2w olyel B 0ol Ak nE 1]
Yoo et ok waM 3 o Aaseie )
—79 A 6AFel 2] 3tE 7EAl A Hol AHER 2HF
#o] Wolxn 2 7o) (runlength) 7} Hel At}

F Holg Fo T AFupdRe AgtsE S &
A7 M E BRE 0ol AV BE 1] H B g
v Al 8} 1= A o] HF’%H aloy, o] AL 27 9] @ FAjolx
EE ZAfsld dERIE pHgozM st
f"f, el vt 290 A r°ﬂ‘ 7HE AR ojd [HEL
& Frtato] BUIE H3ojz WHE & o)A E F )
9] 4Hl-‘: o0 U,9 Uz ¥elsict oju, U, &
& Upol 2% 0 3= B 10] ol 3ol &= 7H7}e)
el A Hamming (7, 4) #3529 %53 348 3 &
sted THIE R 3o} Vo V& AAsc aev U,
2o Ul 25 0ol A m% 121 79l WA

HIEZF 11 #8018 V.52 M ste] HE3ta, V&
Voob ol s el o Adlgho] ka1 Ade] Wil ¥

Fol& Mefslal ARl oo} ko] izl V,9f
VS Adste] 4BE LT o] VE HET} of7]A o]
HHIE B3o] Vel tj2afefe]l o] A3} 1 o)A &
ol el o 548 vasted B8 47190 45
o FU3 o r wtAARE A3t YHE A
FH30lE REEC, o} A5 Vel o 29 #El s} 02
A vhEsE A et oo pe FEE #pA o
olg) A 14 E AF-Zolel g ~2 0, 2
o, whebA 28471 191 H-$-ol v o] agg
Aot 543 & vhepi ol

1. cH Hammmg SE o|8sl
EMMER

e il o] 71E9 o HFPUNRTIE 2
FAolsE e HhaE A Faojel Holvt &
59 B RAARTE AHEAACE 2y *E
olo} Zol7t B4l BEHLFAYRIEE AMEFHOR
ARG AA R AFIdRel gkt g &
HEY 2¥%3o| nFaact oA dder i

913

www.dbpia.co.kr



BEAESER LI 945 Vol.19 No,5

=9 = HAE E Uk A, 7 REojo Oga
HAE 7L Holx 1 o]gelr oz Q) &4 v 2w
HEl o] PRA7E AR 7] g Eojut. EA, & ol Wl
s dE s g F do|s Xl REolE 1
N2 AMgEuz AP ae dedadr] & Zolv}t
dolz 7] afolth, K Foje] MEdar & "OI%
FolH R AnzA AR i 2gtsd
o] ‘5‘}:/\4—%11;}_ {13—14) :lg.lng = E] r.l_.ﬁ}- Ag]EE'l
EA4E A7 Y= FEolo v ad el 7} 00l 5
© o] vpgAsly & Zo] xd edd o
€ Aol Foh 4 AHA 22 F 5ol Hol7}
Al @ RAORSE o] &go M nEAY &
Ark ol BRI E VA LRARERAME
Hamming (7, 4) %350 A5 E| HAIES 37}
ato] A% Rz ol Zolr) gojm Huoje] Zo)v}
491 & Hamming 37} b @ 213 o] &)
Hamming % & & 4HE & Hol7} 0000°] 7Yt 1111
Ql Aol 2% 0ol Ay 25 12 RFo/E 717
), o]5le Hgojo] o] A ejE] s} 2} —ga) ol 1L
2 dARsole Hpdels caseE sl AR
AnE zd3g. g AFagdEe oghey
S FA7I7 FalME 25 001 BE 1Y F
2o olg wiAsts Rol vpgz st} ek ¢ ¥ 1
3018 wjASIH ALE7LEE HZole] Mg 1400
7} gtk webs gt Hamming Y88 o] &-517) 9
M= Proje] M[ELE 302 51 o] 3H|E Hu
O ZHE] 4U|E B FojE yrgolof vt o] o
FAolsE Y S el A A e HAMHEE o] &
st s dE ) & 3HE HEor 000 & 1110] o}
W Afde Bl el AW ES Frlele] 4u]E
Bzolg e 28y 38E H B olr) 0000) Avk
11181 A2 oﬂt— #al e E] AR EE F718bd 0000
T 111141 40 l Yo7l 5ol Aar Had uef
go] B 0 e 25 19 ¥ 3ot ®Hrh wela o]
23t K FojE 1m35t7] YalA 000 B 111005 AFE-
32 grE v R 8709 BEol FollA HHI AL
e ated 2 gt the2 o]9f 7o) AUAH F 39
w5 3lel 253 9 Y8 vheld Aol

1 J\‘

N

1

F

« 258

1DO3BE FR o7} 000 T2 1110] oyl Z %
3UE Fro] Uo #AFHEHAHIESE >
7h3te] 4HE B30 U'g e

914

@3YE A H o7} 0000 At 1118 3%
Zpzboll th3iA 1 &2 00] & AUt A= 4R E
ool U's st A&k
2)4vE 3o} U'e) Hamming (7, 4) #3539 &
gt Y g FHEale THE RFo] VE A S
3 7HE 5ol Vol #paleje AANES 271
gt HFHo g HEsE BHE B3 V&
vhETh

553
1) 8t Hamming % 3.9 B30y 2 Y3 wh
QR 4ME REojE Tt O
2)O N 1) o siAM Lozl 4H|E RFoj7t &
Tl HEE 7HR = A
) 4p|E 25017} 00007 11112 W Q&7 ¢y st
Forz AfHEgs 87k}
ii) 49 E 25 oi7} 00003} 11110] opd W= =)
HE] HAME S A A sla 3HIE JHolE T,

@24 1)o) JsiH Poa 4HE R5oir} %
 EEER B EESE T

D3YE Hrol 0003 111 G de L3319

HuH o F 3nE PJHolE o)
i) 39 E Yol 0002 1119 sGstAl g "W o

b A ol g AL 27

§HH, 0007 1119] ¥ E Hrojo H&d = Ue
Ul Y3 o= 8707 Bl of 8/ e] 4B|E
Fo] & Mo 1 B 00 AvA HE T2 npxu
vlEo| &k Ag zheh A= stked 0007 1119 3
Rolol = &3 Aol & ol W ofwl B E Al g
1] Apofixf 0o A4E W g Aol &3 o Ao
2] E] (maximum running disparity)7} A2
TR 2dgbe o] Astdch wabA JHE Yr
ofell A &4 4 gl 49 E R Fof= 0100, 00107 -1
S1el 1011, 1101e]uh. 18 A Aty 3o B33
HE S 19 Jehlideh 714 d A L 39
E JRro] UE Vel Aola, TR g2 3HE 3
Hol 0003 1118 2zt o] Al e 01003
10118) 4¥E Kso]s 2 g5 9o gisir 4HE
ol Ug vepd Zlolvh 12l 3 AR F-2 44
E B3 ojo] Hamming (7, 4) #&9 ¥ 53 34 &
Hgata] AAE 7HIE B30l VE el Holxm,
uprjelo g2 v al Gell= 7THIE R 3o #4a) e
A EE Frlsle 42 BH|E 2 3o V& U

www.dbpia.co.kr



# L /¥d) Hamming % 52 o] §3 o §Ajojdans

Ebd AolTh. o] 7 8HIE ¥ 3o]e) ojolsiz
o7} 1 B4 EAslng HgY RE= B
4g Fa.

ox }01'

E LAY 39 FE3 oy
Table 1. Coding procedure of the proposed code.

U U’ v v’

000 0100 0100110 01001101
001 0011 0011010 00110101
010 0101 0101001 01010011
011 0110 0110011 01100110
100 1001 1001100 10011001
101 1010 1010110 10101100
110 1100 1100101 11001010
1m 1011 1011001 10110010
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Table 2. Comparison of the properties among the
proposed code and the conventional codes.

proposed | OP’s code | OP’s code

code (N=1) (N=2)
disparity 0 —-7~7 —2~2
running disparity 0 —7~6 —2~0
maximum
running disparity 2 -9 w5
runlength 4 12 6
code rate . 0.375 0.429 0.5
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Fig 1. Power spectral density of the proposed code ac-
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