16 MAY 2005

1/24

d1oOld

00/10/20'€D0'9D=D¥D 1d’'za’‘ca’$a’sa’9q’La’ed’ed = ViIvA :NOILISOdTdd
T10/Z0'€0'$¥D/00=D0¥D TA'zA’'€A’'$A’‘sa’9a’La’s8d’6d = VIVA :NOILISOdLSOd TYNOILNAANOD

(NOILISOd FIVY LDIWYOD FHL WOMd ANO Ad ¥ATIVHS
SI SIIE 40 YIAWAN FHI TUIHM NOILISOd ¥ ONILOILAA NIHM)
116 D40 QHEAIZOTY GNY LIE YIVd QEIAIIDOII()

VIO

od’Ta‘za’sa’sa’sa’oa’La’sa’ed’ 00D 20 €290 : NOILISOdTd
00/10/20'€D'¥D'0a’'tQ’'za’ca’'$a’sa’9a’ LA '8d’ 6Q : NOILISOILSOd TYNOILNIANOD

(SLIE D¥D MOHS 0D OL %0 ‘YIV¥Q NOISSINSNYMI MOHS 6d OL 0d) ¥IQYO LIE NOISSIHSNVYEL ()



16 MAY 2005

2/24

d¢oOId

€2/ZD07TD/00'00=0¥D T1Q’'za’'e€d’$a’sa’9a’La’sa’ed= ¥IVA :NOILISOdLSOd MEN
TO'ZD'€D/'$¥D/0Q=04D TQ’'zZA’'€A’'$Qa’eQ’'9Q’LA’'8A’'6d= YIYA :NOILISOAISOd TYNOIINIANOD

(NOILISOd EIVY LDEMMOD EHI HO¥I ANO X€ HIATIVHS
SI SLIH J0 YIEWAN THL TYTHM NOILISOd Y ONILOALIA NHHM)

LI J¥D CIAIHOEN QNY LI VIVA QIATIORI()

VOO

$O’€D'ZD'1D0'0D00Q’'TA'ZA’‘€A’'$a’sa’9a’ La’sa’ 6Q : NOILISOdISOd MAN
00'TO ZD'€D'¥D/0Q’'TA’za’'ca ‘v ‘s ’9Q LA '8A’ 6d : NOILISOALSOd TYNOIINIANOD

(SIIE DO MOHS 0D OL §O ‘V¥I¥A NOISSIWSNVMIL MOHS 6a OL 0d) ¥EQYO LIE NOISSIHSNVMI()



16 MAY 2005

3/24

LINDYID

0Iayy

VEOII

NOILYMADIANOD ¥HLLINSNYYUL

JUOHEN WYY -

9T
71

ﬁg

¢l

9 v
43000
|
¥300) -
MAAVETIRINT |<—] ONILOZHN0D | St
-¥0NYE
— —Lr
0T 8

I
TUNIYEL



16 MAY 2005

4/24

dt™OId

NOIIYIAOIANOD HMAIEDEY

O !
5 TUNTHNEL NOTLYHOANI
ITADYID
. foidiian GOOHTTAIT
\./\
9¢
¥90003d — R
O ' (07 ) L IMXETE | | ONTIOZNN0D | - <
¢ TeNTigal | -HOD ¥300D ~TLT0E] ~¥0¥Y¥T Y43INIAd 010V
ONTIJELAA [~
~HONYT J f f
~ ~ - 92 4 44
/A2 0€ 07
0 8¢

¢ TUNINMHEL




16 MAY 2005

5/24

3002 7002
s116 -Da140 S118 -0Rd0
- - [}
TIVL -40Yyd TIVL -mom.m\m/ M:u wﬂrm
N
N\ \ \
YI¥a staqj Y1vYd %Eﬁ/ ¥LYd %Eﬁ%
~—— Y3q¥0 NOISSIHSNYML ¥IVQ . ,
g T
YIYITATIION 40 10dL00
299 o6 ar WO 118 LNYOI VYOI
£
SL1E  -onime B 1 TSRO o R 1L R
3002
¥IYa ¥I¥a ool ¥IYa
-4ON4T

—€—— YIQ¥0 NOISSIWSNYYL YiL¥d

ANy 1

Y

YIXITAILINN 0 LALAO



16 MAY 2005

6/24

P91

RS

~€— YIQ¥0 NOISSIMSNWML ViIv¥d

>
<

>
>

IEd T

JIXIT4ILINN 40 L0dLN0



16 MAY 2005

7/24

SO

YIqUO
LOOQYTY
YIQI0 ONILIUM
[T HTLT
.................................. T o
A —— _ _ ; _ b |
—p

N #

L-N#

€#
¢ #

L #



16 MAY 2005

8/24

9O

~C—— YIQY0 NOISSIHSNWML ¥IVd SLIE N
N\ ¢ v.
g 1015 A.n_H_.og_g.va# €4 107TS 4 LOIS T# L0TS
A\
< >
TEd T

AJOWAN HNVE 10 10d1IN0




9/24

LI

0aa
X FIVIS IVO\. Q\. ‘ O\.
¢ ZIYLS IVO\ o — o
A ﬂ:lVO\ o= - = - o= ~5
2= =1 NOILISOd Emwm
\V/
/ /
T T >




10/24
( sTART DECODING )

| o

| = —~_

) ;

16 MAY 2005

DIFFERENCE > /

QMPARE THE LIKELIHOODS

LIKELIEOOD
DIFFERENCE < /

TRACEBACK (OUTBUT OF STATE
0 DECODED DATA SEQUENCE) |

v

ERROR-DETECTING CODING
(UP 7O ASSUMED FINAL |
BIT POSITION #L)

S8

RECEIVED CRC
= RE-CODED CRC

COMPARE CRC CODES

RECEIVED CRC
= RE-CODED CRC

( Ewoecoome ) FIG.S

VITERBI DECODING: ACS | ~_~
OPERATION (UP TO ASSUMED FINAL ‘
BIT POSITION #L) S9
v ; [\/ -
DETERMINE THE MAXINUM S
LIKELIEOOD o L=L41
(FOR K PIECES OF SEQUENCES) .
LIKELIHOOD txrmmcz = st
MAXTNUM LIKELIHOOD - T~
LIKELTHOOD OF STATE 0 SEQUENCE
S5
LIKELTHOOD



16 MAY 2005

A”[\qunoomn ang Hv

A

A

v< () S

NOILISOd LIf

TYNIJ SI ,T NOILISOd

LYHL NOISIOIQ TMVH

STOOHITAIT FHI IYYAWOD
743

ONIN0IAS 0 ALVIS 40 QOOHITHMINT
- TOOHITANIT HOWIXYH
= (T)S FONTYAIIIA QOOHITIMIT

; (SEONZINOIAS 40 SHDEIA ¥ ¥0d)
< ¢ HOHIXVH 3HL T ST QOOHTTYIT HOWIXYW THL ANTWYALEA
N
y MNM\/.\ A
- (T# NOILISOd lIg

TYNIJd QEHASSY OL dn)
1+7=1 NOIIY¥EJ0 SOY :ONIQOJEA ISWELIA
zes ™~ 728~ .
maaw~rm |H.|_
qu C_Ew
® —."I_

6 DI4

(onaooaa sxvis)




16 MAY 2005

d6 DI

12/24

A

A

()8 QNY UwS FUYAHOD

() SSuus

6C8 |
) QIA0D-TY =
40 QEAIFOIY

NI qIA0J-38 = SEQ0D YD TUVANO0D

8D QEAIZORY
8Cs

(T# NOILISO4 lIg
TYNIJ QIWNSSY OL dn)
ONIQ0D SNILDFIZQ-YOHyd

LZS A
(Z0NZNJIS VIVA dFA0JIAA

0 FIYLS J0 I0d1n0)
MOVEIIVEL




16 MAY 2005

13/24

VOI'DIA

NOILVIQIIANOD YALLINSNVEL

MO
<] NOLLRMONT [<«—o

43000 S TYN
Lot RMONTH EHYYS j<—] MIAVATHFINI [<— SNIIDTHHOD | M ~THAL

: R 0%[ waaoo

UEXEIle | oNILORIZQ
f f f J 40y T T¥N
M - THYAL
~ FI cl 0T 8
91 M

19



16 MAY 2005

14/24

401914

O= ]
7
TUNIIYEL LINOYID
—>| NOISIDHQ |-
chA L NOTIYHYOANI NOLLVYNIIINOD YHATHOTY
p, QOOHITANIT
/9€ H R¥OHH
‘ NOTIYHHOANT <
\/\
4
[ —
¥0LY¥Yd g | | 2300940 YEIAVET LIADEID
O—f &% -TIT0HE ONILIINN0D -
¢ | THOD ¥3003 1070ad “WOYE ¥AINIZC 01avd
TUNIHYEL ~<—| ONIIDAIAA |~
-40¥¥3 J J J
~ f
pe Ot 19T 44 A4 07
o< 8¢

4
TYNIIEL




16 MAY 2005

NOIIVWHOANI 3000  NOIIVIMOJNI 9000 NOIIVIMOANI .
TIYY SLIg SNILOZIAQ TIYY SLIg ONILOAIAQ TIYS mﬁﬁ UH rm
NOISSIHSNYNL TIVL  -4OMME  NOISSIHSNWML TIYL  -HOWNE NOISSIHSNWMI

S S S

Wsﬁ/ ¥INC // 18 ¥I¥Q W/Eﬁ
. = =

~€— YIM0 NOISSIWSNWML YiIvd

TS T
<
N JAXATdILINN A0 LAd1N0
~
T
™ NOTLIVHMOANI 700D NOTIYINMOANT 3000 NOTIVIRIONT
SIVH SLIE ONILOTLAG JIY¥ SIIE ONILOAIAA IV S1Id <M ﬁ.wﬂ rﬂ
onmmEﬂEB qﬁa I.moﬁm onmmEmzma ﬂm_ ﬂoﬁm onmmEmsz ﬂﬁﬂ
YIva YIva
~—— YIQI0 NOISSIMSNVMI VIVd 5 N
THYES T

JUXHTALLTNN 40 LNdLA0



16 MAY 2005

16/24

NOILYWEOJNI

NOTLYWHOINI NOIZYWMOANI ,. .
onmmEﬂmﬂm onmmEﬂmﬂm onmmHﬁmﬁm QM M Uwrﬂ

.

=

/ e

T
=

~€—— YIQI0 NOISSIMSNYML ¥I¥d

O T

.

YIXATAILTIAN A0 1L0dLN0



17/24
C START DECODING j
VITERBI DECODING /\511
(STOP HALFWAY)
v_ 512
DECODED RATE INFORMATION — L |~
VITERBI DECODING: 313

ACS OPERATION (UP TO ASSUMED|—_

FINAL BIT POSITION #L)

v

TRACEBACK

(OUTPUT OF STATE 0 "

DECODED DATA SEQUENCE)

v

ERROR-DETECTING CODING

(UP TO ASSUMED FINAL L~

BIT POSITION #L)

. COMPARE CRC CODES

16 MAY 2005

RECEIVED CRC
= RE-CODED CRC

RECEIVED CRC

= RE-CODED CRC

VITERBI DECODING:
LIKELIHOOD DECISION
/

CRC CALCULATION:
CODE COMPARISON

<

S17

C END DEYCODING )

FIG.12



16 MAY 2005

18/24

NOLIVH HOIIYH NOIIWK
o o u e u
i [ ]
NOISSIH S1I8 -D31Zd NOISSIN 118 -0313a NOISSIH
-mzﬂﬁ Efe -moéfm -mzﬂﬁ EJB -moﬁfm -mzﬁe mMﬂ Um,m
\ N / /
/ES% VAR é ¥iIva /VE_E/
// N\ /
~—— YIMI0 NOISSIHSNYYI YIvd - N
THYES T
AXATIILIAN A0 LNdLNO
9000
ONIL
-0313a
NOLLYH Norzww CdoHE o 116 NOTIYH
bR BN
- AINDIS -2INDIS -JINOI .
NOISSIK SIIE -J3Ldq NOISSIH SIIE \UIgvil = ISOKil8 IWJI  LSOW NOISSIH SiIg
-SNWNIL TIVL -¥OuWyd -SNWML TIYL -JINDIS -SNYHL TIVL <MM UHGH
SN e e A R S S B
YIva YIva
~——YIM0 NOISSIHSNVYI VIvd - .
AHVEd 1

YAXATAILIAN A0 12dLN0



16 MAY 2005

19/24

NOILYH

NOILYH

NOILYH

-40NI -¥0JNI =-¥04NI
LY AL JLd
NOISSIN NOISSIH NOISSIN
-mzﬂme -mzﬁmm_ -mﬁﬁh

JET DI

N

N

NETE

N\

~«—JIM0 NOISSIHSNWML YiL¥d

N\

P

e 1

YAXTTIITAN A0 LAdLAO



16 MAY 2005

20/24

NOIIYH NOILIVH NOIIYH
o . i o
NOISSIH si1g - i S11d - ¢
LSS o U gum weew P [TOIA
S S ST SR
\ /// \
N\ | / YIVG N\arvre
~—— YAQ0 NOISSINSNYYL YIva . _
TN 1
YAXH LI TINN A0 L0d.LN0O
NOIIYH NOTLIVH NOIIVH
i m mp
119 - 119 - S1I9 y
zmmmﬂm TIVL mw%m zmmmmm TIVL mwmmm zmmmmw TIYL 4?# Uﬂrm
SN D i N ~ 7 [
YIva YIva
~—— ¥IM0 NOISSINSNVYL VIVa 5 R
T T

YAXATAILINNAO LNdLN0



16 MAY 2005

21/24

NOILYH NOILYH
~404NI ~¥04NI
AN L ALY
NOISSIH NOISSIN
-SNYHL -SNIL

f

NOILYH
-404NI
JLY

g IV OIA

AJ
1

.

~e——YIQ0 NOISSIHSNYML ¥IVQ

S T

YAXATAILTIAN A0 1IN0



16 MAY 2005

22/24

— 3] FRAME MEMORY >

4 | MULTIPLEXER

/-\/
TERMINAL 1 FRROR-
o »  DETECTING >
CODER
FIG.15A
TERMIﬁﬁg 2
28 , 30 34
/‘\/ /\/
ERROR-
»  DETECTING >
CODER
32
SPLITTING COMPARATOR
CIRCUIT o~
DETROYING
N )
71 CODE MEMORY

FIG.15B



16 MAY 2005

23/24

9 IIA

TENNVHD QNOJES OL QEIYD0TTY NOILJES | TANNVHD LSYIZ OL QALYIOTIV NOILOES
NOLLYW NOILVH
4709 4002 -4OINI  -¥OJNI
DNIL DNIL LYY LYY
-JdL3d -JdLad NOISSIH NOISSIK
SLIg -40WdE SLIE -¥0Wdd -SNYML -SNYML
ﬂm pzww_.mm _.HHMJ_H_ _H_Wme qwmvumm 1_H_mmH.m

/ N\
Y1Yd Y1YC

E_H/m/ Q00ES //ﬁﬁ/m// 1SYLd

~€ '

N T
~c—— JIMI0 NOISSIWSNYYL ¥IYQ YIXATILIAN A0 LAdLAO




16 MAY 2005

24/24

LI'DM

TANNVHD QNODES OL QII¥OOTTY NOILIDIS

“TANNYHD ISMI 0L QIIVD0TTY NOIIOES

NOIIWH

7000 7000 -404N1

ONIL ONIL TIYY

-0813a -0a13a NOISSIN

SIIE  -¥OWy: SIIE  -HOMYE -SNYNL

ﬂﬁa gzoulmw ,Eﬁ BWE QWHQS
N ¥Iva / YIva
/Mﬁqm aN0das ﬁ IS¥Id

~€— JIQI0 NOISSIHSNWIL YLYQ

a1

YAXTTILINN A0 LAdLAO

=
-




