% BhEE QRS (No.61032003FINo.61071100) . Hiftk 4R H AA t,:ﬁ
El X E =

il %) (NCET—09-0266) T2 v 2 B 435 1R % T 90 3 5 O i DR A , . X
(2010D05) 12 ¥ B H AR %) A B

7 4% 1 {5 Y

A ENRL%mH

oY ZO*E

8 lable and Security Coding
' SS Communlcat|on

/ 2 W» ) s
Eﬂt’ aAr-tiws
National Defense Industry Press



ELERWHEBRARAE/FEDR AR EHK

ZHHE R HAMF L2 (No. 61032003 F= No. 61071100) | # # &4k FAF
#H X (NCET -09 -0266) Fe A g K ¥ B AR HELELE LR T FHRMALSL
(2010D05 ) Bt&-# 85

Jogeil g Ry ] SERIZ 2 Y

Reliable and Security Coding for Wireless Communication

X4 F

LR N

- LAt -



NEEN

AENATRREFEREWYHEETRAZSEEWHEAER . EREN B LT FERD—
Turbo 741 LDPC #3 #4 4i \ FRRS A 30 R & R iR A BB EERY b, 204 T 2 T {5 1B 40 85 B O AR 1 R0 B
BREWE L URRHFRELAERIHRE; A HLERERBHRITREZ2WE. SEFRBENIRS
RE AN EERSRF G EKRBIENE G, 2B EERBFHE ENE LAY
BB AE RS ER, REETYERSNRR, ANEREPRASELETARBKEENTR, &
LGB, WA URERERBENRAEYHE. A BEAMSAIREREEBXREELEREER.
Br5ek BN BB AT A E R RGE (S T R R 2SS S ARBT A TREAR AR

HHBEMSE (CIP) ¥

TR EE WA RMEZ SR / XaE. —Jb:

E By Tolk H it 2011.5
(RLEFERBEARMNE 7/ 0%, AR EH)
ISBN 978-7-118-07469-7

I. % 0. OX- II. OXEKHESRF - Rt
B N. OQTN92

H E AR B 50 CIP BB F(2011) 58 070375 5

@0 o- A oz BRESR
(bR X ETBeR Rt 23 5 HRBUSREYS 100048)
B8 G EN 45 R W
FHEBIEEE

FA 787 x1092 1716 EQH 104 F#222 TF
201145 A% 1 IS L IKEDR)  ERMg 1—4000 A REH32.00 7T

(FHMEMEHR, RULAHER)

E B JE : (010) 68428422 S ATHRI : (010)68414474
BFTAEE : (010)68411535 EFP % (010)68472764




¥

iy

B E B ML B HEASIE 50 E KFR#ESH T, TRE SR ARG RS H
KR, B ERMA P AMABERERBE S EEREERARERNGEE, EFEE L LHE
EhfRE Einke,

R T EREAN Bin, BRBEEARBREFTHEAR, XEFHHEAB KRG TR ERE
RERNBHE M ERMEFNTRE HBREN L 2. KPLOBEEWTEER
LRI M S, R EE AR RSN EETFREYEE N EH
B, R R BT 2R EE R INENER L, mERNSLEEYEES |,

1975 48, /R LR E K Wyner ZEFE P H KRB M EYHE S — LIEFH T 54
&k, BHTETRGARNEZLFER—YHERLER, WHEEELERE
FIREEAFE RS AR F— RGBS HE R T SR L R 2 EFER, B EHXHF A
REAENRFH AFERNNFBREEE,

BE% Turob FSH4R H 1 LDPC F%HY“ &K IL” , Shannon & Hi i AT §£ ££ %5  Shannon 4§
BR7FLAEEE, AT SR BT % Shannon 3 H A “ —K— B " A Xt K2 RELH I,
2003 4F, AR K2 Hero ZEHS CHEFR HYBREZ 2B AR, (#18 Wyner HHISE
B RICE IR AR AR, R EETTARET UE R —RK—B" B H 5
AR,

ABIERGESZE LDPC #SH) Turbo AR EA S 4387 7 M R ER L, AT
XL BEEPETEERGNYBEEZEEARMENER, LB HEFFEEHEETH
YHEBEEERGEHT T HIN, BT EERBNBER GFHAR” BT T 27,

ERREZNELREFTREMZ BRI XHENEERR, N TEST
ME LB E T REME 2R RN AR ROARRR, &2 B5 T35 S HRs A
B GUR, [F B A5 1 S BOR R i 28 5 v B R AR M AR, R
ARET—RB3LEE RN

OB
2011 4F 4 J TR



H 8

FARIBE R T RAGA A, TR G R 7T A R TR S Rt G
(RIS B RS TR D, SRR TR N EE TR, 1948 4
%% (Shannon) ZERMAG TR SC G S BOUE RIE) b, WK IR T 464 M (2 SR 0 T
BT, R T 3545 07 YR 5 4D SR 3, 1993 4 Turbo 3 )t JLAI LDPC %5
1996 4F ) A B (AR E RRHARHEA T — MR HORH R, B B e BB B0 (8 48
Ry (8 TR (TSR N T .

1949 £ BRI A I EER X (RB R MIEEIIE) B2 T ARIBE L2 M2
B ERAS X BRI A —R— B MBS A R AN, SRELBERS
e E R IR IS R T T — R 2R, LR R RBT 4 05
SR N, R T EALB A HOAER , B R A R 20, WIBRSS
BT TOr R BB ], A BB A BT Tk I b S
BRI — F B 7 R ST % 2 3 (T, T MR BB M ) A B
TR 2 AR B2 — LR A , 5 2 ST BRI A W 07 A0 FT S f
R b BRI R AREI S S R AR R 001 S, BN R T BB R
R R AR .

A4V T Turbo B LDPC B3 HI45 . FEHS A7 U0 K 4 BT B0% AR AT T
LDPC B K5 ST o 0 T AR5 5038 (3 (MM T LDPC S EG P RERERT T BUBT . 72
AR E SR B RS WRARIERAF T AR A TR T SR T &R
B MR RS BRI 4 LR B D B R AR B, & SRR AR TR
A , A S A R R RIS 4

LRI HFEST . F—HTENYE LDPC FBF1 Turbo A3 K 4 . IRB EA R 4
BT B R, AR | BB 6 B, B WA RN EMERE BRSNS S
. ERS, I T HEI 0 .

ABHEURTSE T RENEN SSHIR, A BRI KT, EHXB% X
AR R B

8 B PR G A AP K22 ML B, Rt | S 7 A e O BF IR
8, E R TRHHACE 00 B AR A SR S SR R 25 1 S 9 FE A O 55 i
17 TAE B XA R .

fEik B, B ARl TR B AR TR S D WA B ER
S5 T RSB RO I8 T 0 S R A B BT S A S R B O

th FAE B AT, SR IR 2 AL e P, S A B HPIRIE .

v



F1%

1.1
1.2
1.3
1.4

F2E

2.1

2.2

$3E

3.1

3.2
3.3

3.4

3.5

R 1
ToRAE BGEILERE -+ vverrerrrnnenr e 1
(BB EE RAEIR -+ vvvvreereerrorrrrerietne i tte et e seserrenreeesessssrrenberraeens 2
FoLBIBETEA oo vvvreeerrrr e e e e 5
TR B S I FE R ZE R HEIR <+ eevvverrrenrerertnie sttt e e 7
TR SRR EER - ooevrrrrrerenerrmrrriieerierertriieieretaiieereeearerasenenasnes 9
RT3 1 b b OO 9
21,1 BB LAEIEA rvvereererrrerereneennmiiniiniis et 9
2.1.2 B AR AL A v vttt 14
2.1.3 AZHE AT EH AR rrrrrrreerronrinriiie e e 17
e Ty P LN g O P 19
2.2.1 BB EFERRTEILIER ooererrnrreeerrnenrneriesni e, 19
2.2.2 B A AT R R e e 20
LDPC FBAEIR -+ vvvvvrerrrnererrmnriiiiiinteriitiierirernesssaieesrnnaaesmesseeonanaees 22
D | 1o S TR T PP TRE 22
3,101 BEGA S corrreerrerrennremtnuainettieneen s st e 22
KT I 0 (S PP PPS VT 23
3.1.3 BIBAERE R T reerrrrrrrrrnerrenestnnnret s e 23
LDPC FBEHER FIEBERIZEIK  oovveernrrrreeeeseininnressnsesisiitniessossniananiens 25
LDPC FEEKJAPTE  oeeeeerrosesesttniiuiiiiiiiiiiiistinciisisaesenatettasnesasareraatase 26
3.3.1 HR LDPC AFodE LA LDPC Al «orverreririiiiiniiintinninniiieniaansenees 26
3.3.2 =5t LDPC Ao g 56 LDPC A -vvvcercrreermiiniiniiiminniinniiiaiennees 28
T 5T LDPC FEFATE  cvvveerrerrreeessrnssesnnnnnessntnsssenaneessnnnteesesninssenens 29
3.4.1 ABRIUATH B EG LDPC AL «ocvverervnriiiiiniietiiiietcstnenens 29
3,8,2  HREAULDPC AL -ooeeemererimnriiiiii s 35
q TG LDPC L HIMETE  cooovernrrerrmrenrnrennens ittt 41
3.5.1 A FRIUAT B 7T LDPC Al cevenrmniemniiniieniiniieii ettt 42
3.5.2 HEH MDS Bk 65 %7 LDPC AL cveeerernnnrectnnnniinieieiinenane. 42



3.6

3.7

$4E

4.1

4.2

4.3

ESE

5.1

5.2

5.3

5.4

LDPC FBIRHBMEIR  «revereererereermmrseeiesesessssssenssssenssssssssesetssnasssesssessas 43

3.6.1 LDPC A EAEH] B AL worrrenennerenereeniinie i eeanes 43
3.6.2 LDPC 3585 BP 35 L ACEHAY ooveerireereeeenesisssessie e 46
LDPC FEHMEZEIRRL FTEE  «evveerverrsersereeneeserememmimiiit s 54
3,71 FAAUBEF oeeeeeeeensesensssi sttt ta et e s 54
3.7.2 LDPC AL EMEEIRAL «ooeerenaereeerrermr i 54
3.7.3 LDPC A B GEAL TG BHE vovvereerrrsessessnesentssnssessenannenescenn, 56
LDPC A AR B ERIE G wvroveeerensrrserseesesensensessensssssssessenenssenas 58
LDPC RGN TT 4 HARQ JFE0 cereerrrrerernmsnsneseernenmmimiienieciiiieeeiineees 58
4.1.1 HARQ #5 ZAF AR BRI B AN cooeerremmrnee et 58
4.1.2 LDPC AB#yi£ 38 T4 HARQ BIEFE «oovrerernrrmnnenenreniiiineiees 59
LDPC FB3ENNIT4: HARQ R BERIRIG H L coevveemrrmmrrrernnnenns 60
42,1 BRI RARIE e v 61
4.2.2 IR_HARQ F X T A T LDPC LGB AGBEE  ccoovrrenrernrmmnnnnninnens 62
E:4 LDPC B3 #) AMC Fil HARQ [BEZIRTT  -oooevvmrrererermmmnmsennenienen 68
4,3, 1 JBIE veereennemcnta et e 68
4.3.2 LDPC A8 G & LARE] «eevvererrrerersiimmrii s 68
4.3.3 LDPC #584 fiE B A% 5 HARQ B35 Bl it «oeverreivnreennnininnienn 76
B IETE TR LDPC B «eeoeennternrrmrnneeian it sste e 82
uﬁ%ﬁz} ....................................................................................... 82
5.1 1 PR ADAB cvvvereesemmernnntees et 82
5.1.2 PEB ARG G cereeeenrn et 82
5.1.3 R RAGAEEG B o ovvvnnrneeeermemnninnt e 84
5.1.4 "hBEWMAEBAZFEG I oovreerermrmmrn 84
5. 1.5 PR AR EAE PR B ceovrererrrreeeneeesne s 85
4 A 1 FAARRIALALIERLTERE 86
501 BB BGHE R creverrerreesssnorsemseeiiessssanssssr e st ettt st 86
5.2.2 LT ABEGLRALIF 8GR eereeeerreermmmereennneneie 88
S.2.3 LT AGHIIEAL «oeererorereesesennsiasestsse st 89
RApLOr ) ++-versveermesssmesuesntter s e s s st r bttt 90
5.3.1 Raptor AQAHE «oeesersrrrnrmiis et 91
5.3.2 Raptor A4t4 $ BRI TGAG «+orververrseessssisenis e 91
5.3.3  Raptor AGH AL cooerreriiir e 92
EMBRAS B TR R BAGHERRITEL --veveeerrereremrnmnersseseen s 93
S.4.1  AFFAET oerennnaeen e s s 93



F6E

6.1

6.2
6.3

6.4

FTE

7.1
7.2
7.3

EIE

8.1
8.2
8.3

8.4

F9E

9.1

5.4.2 S H BT AEAD 93

5.4.3 LTAEBMRIEE TSI o 94
5.4.4 LT ;2,&!3.‘{'-5];1,3?; N eesereasesssvoaranesassatnassassnctenseniansotrnarriaserrneries 95
Tuarbo ﬁg .................................................................................... 96
Turbo @,%@}Eﬁ ........................................................................ 96
6.1.1 Turbo A& R A JRIE «eevvererrerereerrrrrntiirnretae st aeneesnes 96
6.1.2 Turbo AGGGLBAL JE T eeverernrererrnertueeineematitiiiesi et 97
Turbo mﬁﬂ}?\ﬂ ........................................................................ 97
LRI Turbo fi) «ovveererenenrrnseeniuniuninin ettt e 101
6.3.1 =ZutirtaabHe Turbo ABIEEIL AR  covoerrrmreinee 102
6.3.2 RS &A= Turbo ABLBEH AR <orveverrermmnriemiii e, 102
Turbo FGAZTLIZRIR T o rveveervnremmmm i 104
6.4. 1 FEHURZRIE ceorerenreenniemiii ittt 104
6.4.2 EALRBBIEFT corvververreorei e 106
BRI AERIERHETE o rveeeereerorer e e 108
B = AL LR RERLELE 108
PR B R 22 (R A L SR SRR e v oo vmemrmmmmmnmnesnnn e 108
PIUTASTEATIR  covveererrrrrrmeree e e sttt e 110
7.3.1  HUFAZIEARA ceeeernei 110
7.3.2 MWL LA BIBEBERF cveereerrrerrirme 112
7.3.3  ZARSEBEARPIBL ceeeeerereteetenetiit st e 113
TR I AR oot 115
T A AR TAE TR oo eeerererrrerrrensrsmmmnisis i 115
Wiretap Channel T TR +eovverrvermsremssiniitin e 116
ﬁﬂﬁfﬁiﬁﬁﬁ .............................................................................. 117
8.3.1 —RXBHEIZHARA v 117
8.3.2 HRXBUEUWATIMA e 121
MIMO ZFWTAZTERET +vveeeeeemreersnessnms sttt s 124
8.4.1 MIMO [ZiEAET  cevnreeneinii e 124
8.4.2 Hero #5 MIMO FbSFiBAZ B coverrevnrremiennnnriinniiioiisiacnee, 124
8.4.3 —f&&) MIMO ZUFAEARAL ~oveenmrmerrmne e 125
8.4.4 TEHRAMSRES HAEA v 126
FREELRA JTER v vvevermeeesemeesnmeane s e a et 130
SRR AM LRI o vveeeerrerssnnnes e en e st 130



9. 1.1 ARAFEFIHEAL oottt e e s 130

9.1.2 HHBHMESHERTHBBE oo 131
9.2 T BCHEHBBHRIG LS -orrvvrrrerererrrrmmiiareitiiniinneenieennesessennnn 133
9.2.1 HFHMABEIEALE - rererrririi e, 133

0.2.2 &I AR BCH AGHEIE «ovoverernmrcnrennnretrierietiiaiineeieniiisensinns 135

9.2.3 ATRMEAHAN _HHARBCH BAEH cooveennn 138

9.2.4 A FZHRMAN —HH KR BCH BB THA covveerernnennns 141

9.3 BT HABLIEIRABEGILITZE oo vvrvrrrerrrrrerioniinesesiirer st seesnsessnee 145
9.3.1 R FREPFMEABBRAFE «ooerrrrrerrnrirriieiirniiinimiee, 145

9.3.2 A F Golay BB EHAFE -orvorremmrrerenrmmniniin e, 147

L 1 LR OO 150



B1E 4 B

1.1 TLREREREHNEN

TCLRIE (5 P T LA B B T @ R B T XA RER TR 488 T R4
R, 3 B R AT B3 ¥ M R G LRV E ) Z e RO, (AL
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1-1 RRLAEERAEF AR ITIER
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RAH

p TR j
?3 - fi% ~ ﬁﬁ AR P AR LT e

B1-1 TLEFREERER

B 1978 SRR H SEE RY AMPS(SE#EB B HIE R 4E) B BT LAk, gk
BERBEHTE R BN E=AEHEFEREN=ZAAANERI B, H—RX
LBFERENER/ PR BHEARNMANRE. BRBERFERENET 20 tHha 90
FR. FRABHERFRRERLMLAPRE TE XIS, NiHsh T 2kEEN
MBSEFERAFRE SR, BRI A GSM . EE iy DAMPS 1 CDMA(IS -95) LA H
AH) PDC B _NBsERRLNEENRK,

BEEB SRS KR K, REBSNEFRER TRRNAT#H— R R R
SUEFIREME KRG R RS, FE, b T IEJLAF KR B PR & R LA Bl &, AT
AEHETR—HIET LY, A EBHERFRARARBRELERA  BREFEANSH
ok 45880, 2 Bah R RIS AR I, X—YIX S AR 3@ E R AR N TRk
KR, FLAR A BB 3 DA B B — il S AR T X B B R o A SEBUEAT A ZEAE AT i
] R DB RS EMAGETEF R B4R, ITU B TR =ZRABHERFEREGC) K
BH9E, 36T 1998 SFJEHE T RA WAL ERMBA (RTT) 4. H=ABBNEREREXR
Sy IMT - 2000, 3 H 818 1k, EBH = EW B SARTAE: BRI WCDMA X E R #E
CDMA2000 F15 E45#E TD - SCDMA, —f&iAy COMA EFHEAR S TH L 55 2HE =8
il fEREHNEERS.
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B 36 MR E AR F EEE T SRR, BEREE=REBEERE LR
REREESHERBEFTROER. LREGCIRARAZE-_RBHEERENEE
T, MRS 1P T8, XM EEE =B AR RL S Intemet KFA B
BEHBEMBHBLMER T W T HEERRNL R, Fi,36 L& a0 RK
REEWEFANT R, B, F—RBIERERE(BGC/AC) B SNETME, X
4C MR E LB TEBRMEER. X T3C WS, FOAXLERFRLE4C) EHEARRM
R B R RER, AT HERERNBERGHN S RIEZRNERL S, SR B3
BIERGRAT —RIFER, EXEFERT, 5ESERELRNBEARELE:

(1)MIMO( B A S5 ) AR . MIMO £ AR @3 F L & 5 BEERREHITEME
SEOBER  GEFEEIRENFZHTH SR FEE, FH MIMO {5HE 4%
SR VTURBEEM TR, BRE R, WA MIMO {538 0t 2 |
#,ATURBGEENER., %, XLEGHLZREIIRERX AMBERANEERE. R
BT R REH % F MIMO REEXRE, FRFEBMENREREFHZ, 25RENT
FHEE HBNMEWRRER, £ REEBVLH A CHE K 2o B A HE B Y 4 7 H B n
BRI, AT LB BRI 28, B2 I at MBS Pl LEN — A B RIEE M
LA, BBF MIMO ERFIERMNEN T ENEESE, ETUAM AL k#TES
mEZ A

(2)OFDM(EXSAE ) HAR ERFBIEF T RIRESEEFENA R T ERRH
HATEH . ZEAY B ESEETRRJLMEHTRRBEEE, REEARN FEE LT
&5, EHERFEE LN SERAEEREI, A5 REEMEE K, M55 R8Enth
A FEREBNBKERY B, WA L RA R EE%EF%. OFDM T EEERE
EFBNBAEEESHFEZEXFEH, £#8FEE LERA—FHREGH TR, &
TFREHTES . —BUNESRESERFAIAZBHAS TSR, IR &R EE
HETR, EFSRBREES —MAPIH, XRER T REFRTRMRE, T OFDM
XMHEZHRBAFHEARARBETX—RR, BHESEHRER S BB EXHFRE LI
T8, S FREZ R ANFXE B TEFREZAMEIER, RERTHRAURNE,H
WA DARE RS SR T 7E 4 M. OFDM H: R 7% WL H 30 15 R G & s g fili
A, FlnHd AT LS oA a8 A R (4n TDMA/FDMA/CDMA %) #4544, DL Rt T4
EMEHEA A ENRENE, R X R P AR ERNSIE SR

Q) BHERHSHEBER . F-RBBERFRATMSHEREE TROER, Bk
HERAEEEMNEERE TR, 10 Tubo 5. K BEE A LDPC %, AN RE A EL %
BRI AR M EERBR , AT R IEE R ERBERAN T R BIFH RGNS HEE.
Rt R AH R ER, M ZHP S EAARNBEAR U RERARER , Mol
RIS A R IR IS E I A E N RAY B & N B H 2, DURIETTER 503 9T IR 6k
HRF A, B R R T LR R

1.2 (FERERARELE

HEEE B EAR N CERRUREFER T AT BEZREO AW RS, ZHEH



BB ARBARTREARN —FHEETFR, ERFEE TN AR RSP R
RBREZNER. dTEGFERA RS NERRE, FSEL I EHEEREXER
BUORK R P AT R R SZ A TR HIAES R E. BEFERAZESHBIRG
MMM ERFERASIRNGFEREHER. BRENASBIERATRSEENTIEER
{5, BEE B TR RIS HTFRRUR R PR RSN, MBI AD
SRR TR E SR, TR ZHIE & Fh LIS BRI & HBRR
IR

1948 FFR R B E AW CRFEREFEER) 3, AEEREERN R BIEH T
B, ARAEZLDNARGERBERS S TERFEE RGP LT REFH T &
AR EAE BT REFERESERER R, BREMMIEAFSIAT =4
A& AF:

(1) 3R A BEHL B 4 1305 7 35

(2) WIER R KB REREG,

(3) R AR AR KRR R

50 ZERMELHBHBEELR ERIERERTIIANESZFNERE TR S
Bt 23 50 SFHIRIRES F , SR 2 R R T RAWIE

#E 20 i£40 40 4£4X, R. Hamming 1 M. Golay & ii T 5 — M LR = W AT I
R, EHDBECX NI AED TR R BB THRAMHES), Hamming 57 F 7 %5t
REWAZERE 4 TS —4, REELTHE X EE R RN AEHA kAR 3 4
B LR, REHEREN T MR ATTENL THE VLR R —E i RN R 3 BUX 2655
FEERA—ENEE, AMUEBRNEREARERRE, RINET LRI L LA
ARG HARALE T A IE 7 AR AT R A A LR R . XA RS B
RS ARSHEEA DA, Hamming $2 1 B9 GFS07 3 o R g far 8 L BARS

BERTUABHNBEL LBSEHE  HREMFEFSEUEZ RS, 855, HE
RIRIEBE LLBE, BEE 4 MURHERTEE 3 MR ITIRE R L. 550, E 15
H i REELIE BB A4S IR M. Golay BFFT T DUBHRS A 2R 0, H R T B~ LU Ath
H D4 Fir A KRR T : —NME 3T Golay 1, 73X M FH Golay ¥ {5 B L4
& 120 —H, &P R 11 DITRBR R, HENLARE AT LAY IE 3 165HR,
FAI— =TT Golay 13, ERIBAEXNRE=ITMHE —THF . =JT Golay i#4 6 M=
TS0 R—H, wmSER S MIRBBREO/FS . XHEdH 11 =T 5H4RK =73
Golay W5 1] LAZIE 2 MER,

1954 4 Reed 7E Muller $2 i} i) 53 WS H BERE HAA 2] T — FhFr i 20 485, B Y Reed-
Muller 7% (f#jic % RM #3) , RM WB7EXBIHH Golay FEEA FRT#H T — K8, EBFK
BERMAGEE N R AEREN M, RM B R — RS Y FHEBER K2 HB, 1969
£33 1977 £ 2 08] ,RM F7EX 2P ER B THA ZHA A, BIEEES X, RM B
RARKOTME, HRERNFHEEFERES THATER RS,

7E RM B3R Z B AR TRF B S, BHBLh EdR—Roal,.H
CHBTEEAERBARE, IBFURELERBUENRERTESTHBET. X
FESR M ERF BT TEE R ISHI, AR KK T 4iRBEW . BEFHERLAKS
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A S — R RN A EN (N KB UA—RKHA N-K =R WERE
TR R JEFE WA TEIRTTAR L ( Cyclic Redundancy Check ,CRC) %, 3 H. 8 LA
Meggitt iR F0 A8 R L BFF .

Hocquenghem 7£ 1959 4£, Bose #1 Ray-Chaudhuri AF9F 20 7E 1960 4E JLERIBTEER T
BCH 7% ( Bose Chaudhuri Hocquenghem,BCH) ,BCH fS B EH B — P EH BEE N FLE,
BCH W2 HEN, B TREFF AN, BREARMNBEK 5BER, XHEET 2
EEE ¢ MER, XN TEREBH m=3,1 <2" ' fF7E(n,k)BCH B, B K n=2" -1,
MEFYIE ¢ MER, BB 0 - k<me, B/NUHER d,, =2t +1, 1960 4 Reed il
Solomon ¥4 BCH &4 B2| Tk M 1E L, 53] 7 RS(Reed-Solomon ) 75, RS K&k
MRRHIE TR LI ER ZH R, [HEF] 1967 4 Berlekamp A1 T — M EHH
MHNEBELZE REEABE T/ IZMA H. S, RS IB7E CD #H4s .DVD & ik 48
LA X CDPD( Cellular Digital Packet Dara) #f#EHHE 2 TRIFH N H.

1955 4F Elias S5 AR T B, BB 50 A BN RRAE T EBERBZ %
BERFIE R —E BRI K A, R — 4 BT R, BIX TF4r 4G
HUL, BFHE n -k MEBR TG ABFE kM5B ITHE X, TS5 HMBFHERT
Ko

Forney £ 1966 44 i Wi~ E M8 K B BT R BH, HEABEREHBK
BRI R R SE, NTE S AR R R S KM R R R A4S SIS RE . &
HRBS E) B AR R RA BARER H K B 485, 3t B A VPR SR BUR R4 8 LA
BB AIREE R, XA ER B — MR BB LRl TR R s . HasEa8 18 , i35
WARSR, BRI T HEEREHEFITR,

20 42 70 S H], FEMEFRBE P —NEESRR 1972 1 Justeson KB
& B Justeson 5, 73 —NE R BR R FBK¥EHE Goppa FA B X RRSFER L HHE
i) Goppa %, ARG (B n RKET, HIEME B XFFENARBEE. MEFR
B — N EERER 20 42 80 5£1CH0 ty Goppa R H WABILMTG, MR ABILME
B % R G HN ] FRGER S, FREREERPNERES BB EE 4
BERAEFRILME X, RBULMRS R SR 80 4£4LH1 90 A 4RSS HaF5R
HRZ—o

RGEE RE N RERBBLP HFESFRBSRM L HPHNRS . EABERES
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EHZGITHREM . BENOESNERMEAFR - MERMH SRS, RicL2EE
B RAR K HIEIN T

EXLERERT, B THE—NFE-RBEERFRERE BAH RN L 20
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B, S RARNERE— BRI ROG T, ARG AEYEERBE

EEBHZE, AEHLH e 2R BLIE R B AU EE A , 15 8004 R FA7E 0 R E Bk 5707
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