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*  Kwdkomoinon kavaAloU: Zuvtoun emovainym
¢  YUVEAIKTIKOL KWOIKEG
— lotopkn avadpoun
— Mabnuatiké voabpo
— AvamapAaotaoTn CUVEAKTIKWV KwWSIKWV
o Awxypapupoatoa Trellis
o ALXYPAUUATO KATAOTACEWV
— Moapaderypa cuVEAKTIKOU KWOIKX
* Kwdikomoinon
« AmokwdlKoTolnom

— Viterbi



Kwdwomoinon KavaAiov: Eovtoun EmavaAnym

H xwdikomoinon kavaAlov elval pia Stadikaoia cOUPWVA LE TNV ool EETpa

bits (bits tootiuiag) mpootiBevTal 6TO oNUA TTANPOPOPIAG, LE OKOTIO 0 OEKTNG
Vo UTTOpEL va evToTIioEL Kal va SlopBwoel AdOn ot petddoon.

MAnpodopia

— upewwvelto BER

KavaAu
Metadoong

Kwdwomnoinon N Kwéwkonoinon Alaud Metés
Anyric — Kavohiod lapopdpwon gtadoon
* H kwdKomoinomn KavaAloy GUVETTWG:
— avédvel Ta petadidopeva bits
— UELWVEL TNV TEALKT) TAXVTNTA LETAO0ONG
Amnokwdko- ,
Amnokwdko- Ano- ,
. — ' <= A
noinon Nnyng <: Kzs:‘;:gﬁ Stapopdwon Abn

<H7\npo¢opia

¢  Miax amod ti§ facikotepeg okoyeveles KwSikwv eivat ot FEC (Forward Error

Correction). H Bacwkn) 6éa twv teyvikwv FEC eival n petadoon tkavov

TANO0UG EETpa SESOUEVWY, £TOL WOTE 0 SEKTNG VA elval o€ BEon va eVTOTILOEL
Kol va S1opBwoel AaON petddoons, xwpig v emavapetadoon 6eSoUEVWV.




Kwéwkomoinon KavaAiov: Zuvtoun Etavdinym

Ot kuplotepeg katnyopies FEC kwdikwv elvadt:
— Kwdikeg Block

— KukAwkol kKwSikeg

— ZUVEAIKTIKOL KWOLIKEG

— Turbo kwdikeg

Kwdikeg FEC

Block kwdikeg 2 UVEALKTLKOL
AN\oL Fpappkol
| Mn KukAtkol KukAtkot
o Golay BCH

RC LBCH



LUVEAKTIKOL KOOIKES

*  Otovveliktikol KwSIKeSG Staépouv amod Toug block kwikes 6TO YEYOVOG TTWG
StaBétouv atoleia pvijung. Auto onpaivel Twg N £€€080¢ Toug dev e€aptaTal
LOVO aTo TNV TpEYovoa (0060, AAAA KAl ATIO TIG TTPONYOUUEVEG KATACTACELG.

*  Otovveliktikol kKwdKeS yapaktnpilovral amod 3 mapaperpovs (n, k, m), 6Tov:
— n elvat to mAn0og Twv bits e€6dov
— k elvat to mAN00¢ Twv bits elc660v
— m elval To TANO0G TWV OTOLYELWV UVTIUNG

*  PuBudc kmdika:

R=-
n

«  Mnkog meploplopov - constrain length (An00¢ bits Tng pvrung mov
EMMPEALOVV TNV TIAPAYWYT) TwV N bits eE6Sov):

L=k(m-1)



LUVEAKTIKOL KOOIKES

Ot cLVEAIKTIKOL KWSIKEG avi|KOUV 0TV Katnyopla tTwv kwdikwv trellis (trellis
codes). Ot KwSIKeG avTOl KWELKOTIOLOUV T SESOUEVA GUVEX WS,

Kwdikomomtg yla Evav cUVEAKTIKO KwSKa: AVaSIKOG CUVEALKTIKOG
KwLKoTom NG puOUoV R = %KO([TO'(ET] uvnung m = 2

Mnxavr) TETEPACUEVWV KATACTACEWYV
(akoAovOLaKO A0YIKO KUKAWUO VT UNG M).
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Karayopntis okianens XOR miin MolomhékTns




YuveAiktikos Kwéwkag: IMTapadetypa (1/2)

ZUVEAIKTIKOG Kwdkag (2,1,4)
— Bits e€66ov:n = 2
— Bits elcobov: k =1
— BOgoeiguvnung:m = 4 _— v fwe | ws |l

— Mnkog meploplopov: L =1(4-1)=3

To mAn60¢ Twv bits Twv BEcewv uvNuUNG Uy, U_1, U_,Kabopilel TIg
2L SlupopeTikés KaTaoTAOELS TOU KMSLKA




Zuveliktiko¢ Kwdkag: ITapaderypa (2/2)

* Bits sto660u: 1
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YuveAiktikol Kmdikes: Kwdikomoinon

Tpo@odotwvtag ws elcodo To bit 1 6TOV KWOIKOTOMN TN, TAPAYETAL T «EE000G
Tapopunons» (impulse response).

ZTO TIPONYOUUEVO TTAPAOELY L, ) ££000G TTAPOPUNONG 1 TOLV:
11111011

Me avTioTOLYO0 TPOTIO UTTOPOVE VO UTIOAOYLOOVUE TNV £€080 TOU KWSLKO-
TomTn Yl elcodo 0: 00 00 00 00

H £€060¢ ToL KwdIKOTOIN T UTopPEl va VTTOAOYLoTEL sLVEAICOVTOG TNV €l00d0 U
le tnv €€o080 mapopunons g:
V=u*g

XPNOLLOTIOLWVTAG TNV ap)T) TNS YPOAUULIKESG VTIEPOEDOTG, ] KWOLKOTIOUEVN
£€€000¢ pumopel va TpokVYPEL ato TIG EE060VG TTAPOPUNOTG.



Kwdéwomoinon: INapaderypa

* 'Eotw €loo80g 1011

* Eiocobog ‘E€odoL mapoppnong
1 11 11 10/ 11
0 00 00 00 00
1 by U s (D {0 I |
1 11 11 10 11
1011 11 11 01 11 'O (O} ‘11

e YUVETWG 1 TEAKN €€060¢ etvat 11110111010111



Kwdéikomoinon: Ilapddetypa

* T tov kwdikomomt (2,1,4), TPOKVTITEL O TTAPAKATW TIVOKAG

Time B:It Bit e€060v Karactaon .
gLcodou KwdLKomowntn
1 11 000

0

1 0 11 100
2 1 01 010
3 1 11 101
4 0 01 110
5 0 01 011
6 0 11 001



: [Tapdderypa

Kwékomoinon
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Tpomol Avamapaotaong ZuveAiktikoU Kwdikomomm)

* YmAp)OoULV TPELS YPAPLKOL TPOTIOL AVATIOPACTAOTG EVOG

OUVEALKTIKOU KWOLKOTIONTY):
— ALAypOoUIO KATAOTACEWY
— Agvépo

— Awaypappa Trellis



Avanapaoctoaon: Alxypappa Kataotdoewv
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Avanapdaoctoon: Aevépo
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: Audypappa Trellis
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Awaypappa Trellis: ITapaderypo Kwdikomoinong

 'E€060¢:11011111010111




YuveAiktikol Kwoikes: Amokwdikomoinonm

/- Yrapyxovv 2 Bacikes uEBoSOL ATTOKWILKOTION O™ G 0TOVG \
OVVEALKTIKOUG KWOLKEG

— AkoAovBiakn amokwdikomoinon — AAydpiOuog Fano

— Emutpemnel 1000 eumpog 000 Kal tiow kivnomn oto dwaypappa Trellis

— T mapdderypa, edv avti yia kwoika 11 11 01 11 01 01 11 o d€ktng
AdBer01 1101110101 11, o aAyopBpuog Ba kivnBel peyxpL va
k OUVOVTIOEL K<VOULUEG» EE060VGC, 0G0 TILO KOVTA TNV APXLKT) YIVETAL j

/- Amokwdikomoinon peylotng mbavo@aveiag — AAydpiBpog Viterbi \

— 0 amokwdikomoin ¢ Viterbi eAeyyel oA0kAnpn v Aapavoupevn
aKOAOLO (0t CUYKEKPLUEVOL U1KOUG

— YmoAoyilel éva peTPLkO yio TN Stadpoun Kal amo@aocilel fdomn autov
— H Stadpoun pe v HeyaAVTEPN TIUN LETPLKOV ETMAEYETAL KAL QUTN UE
TNV XAUNAOTEPN TIUN ATTOPPLTTETAL
\ — G peTpiko ocuvnBwes xpnolpomoleltal ) amrootacn Hamming /
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Amtokwéwkomoinon Viterbi (1/4)

Incoming bits 01 11 01 11 01 01 11 rﬂaett]:ic
000 @{—Oo—bO O @) O O O o 1
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1m0 O O O o O O O O
m O O @) O O O O O
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Amtokwéwkomoinon Viterbi (2/4)

incoming bils 01 11 01 11 01 01 11 ;ae'{‘ﬁc
00 @—(0—+0—0—>0 o) o o o O 1
01 O o 0 o @ @ O O
o0 O 11,. @) 1! @) O O (@) @) @) 3
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1 O O O O O @) O o
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Amtoxwéwkomoinon Viterbi (3/4)

Incoming bits 01 11 01 11 01 01 11 ﬂztti:ic
000 O o o o 2
001 O o) @) o 3
010 O O o O 4
011 @) ) @) O 3
100 o O 0 O 4
101 e o o @ S
i o o o o !
11 O o O O :
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Amoxwdwkomoinon Viterbi (4/4)

incoming bits 01 11 01 1 01 01 1 zaett'r‘ic
000 @'. O O O (2,5)
0 O\ O O O (5,4)
o0 QO O O O (4,5)
o1 O , O O O (5)
00 O O O o (4,3)
01 O O o O (5,4)
1 O O O © (2.7.3)
1m0 o) O O (5,3)
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Yuotnuatikol uveAiktikol Kwdikeg

* 'Evag KwSKag ovoudleTol cUGTNUATIKOC (recursive
systematic convolutional code, RSC) 6tav 1 un
KWSLKOTIOMUEVT ak0AovOia SESOUEVWV ATIOTEAEL LEPOG TNG
KWSLKNG AEENG kat petadiSetal padll pe ta bit tootipiog -
gAEyYOL.

* O KWOIKOG ATTOKAAEITAL CUOTNUATIKOC KXL GTNV TIEPITITWON
OTIOV Ol KWSIKESG AEEELG ATTOTEAOVVTAL ATIOKAELOTIKA OLTTO
TANPOo@OpLa LOOTLHIAG 1] aKOpA KaL OTav pepkd bit ¢
KWSLKNG AEENG Sev petadidovral Kal TapaAelimovTal fUe
oTOX0 TNV V0ENoT TOL PLOUOV TOL KWK,
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Aoxnon 1

¢ OewpeloTE TOV TAPAKATW CUVEAIKTIKO KWOLKA:

0/00
Input/output

110"

— Noa vmoAoyiloete TNV £€€000 TOV KWSIKA YL E(GOS0
001001001111010010
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0/00
. Input/output

Eic0606:001001001111010010
'E€060¢: 000011101111101111011010010010111110
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Aoxnon 2

Oewpeiote cuveEAKTIKO KwSka pe e€0d0vG TTapopunong im(000) =

00000000 kot im(111) = 11010111. Nax vtoAoyiloete TnVv €€060 TOU

kwdka yia elcodo 01100.

Amdvtnon

Eicodog 'E€o80¢ [Tapopunong
0 00 | OO0 | OO0 | 00

1 11 /01 01| 11

1 11 101 /01|11
0 00 | 00 | OO0 | 00
0 00 | OO0 | OO0 | 00

O(1/1/0]0 01 00|00 11 | 00|11 00 |00
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