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Robust Blind Equalization Algorithms and Its Application to
8-VSB Receiver.

kRO -E R BT
(Kyung-Do Park - Humor Hwang)

Abstract - We propose two new classes of robust blind equalization algorithms against abrupt changes of channel
conditions, which we call a triple-mode algorithm(TMA) and an automatic switch-over algorithm(ASA). The
conventional DMGSA exhibits slow convergence rates due to the incorrect equalizer tap-updating process under the
severe channel conditions. In order to speed up the convergence process, the TMA operates in triple-mode that is based
on the dual-mode of the DMGSA incorporated with the tap-updating control modes of the SGA as well as the MSGA.
Without resorting to the decision region for selecting the operation mode in the TMA, the ASA automatically switches
the blind mode to the smoother conventional decision-directed mode. The ASA uses the error functional that is the
weighted sum of the Generalized Sato error and the decision-directed error, where the weights correspond to the
channel conditions. Test results on 16-QAM and 8-VSB datas confirm that the TMA and the ASA perform well under
the sudden changes of channel conditions.
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& A% sAgozN FHAY A4S B4 + 9

.M 2 A s
o] Y4nUFTEL EFF UYREY AYET Ads3
dnFAAE dEgol o=Ar YAHYH WEg £3&
#s DD E=2 #F5H o2 HA¥(manual switch-over)sts]
ANdE3l 538 484 Hed o8 AL Ueg &+ 3
t dl2l9] dA(error propagation)S 37| dAHE FF
A MAAo Feolslojop gl UF wg DD RE2 A
gty g Fol £y Rty wo & AAAH o F

A dg 34 A9 gFoz U HED U4
(ISDE Z°]7] 93] ¥F¥I(training sequence)E ©] &% A
453718 AHgsled ole Fd9 8o ¥ WE start-up
Ad5ae ojHe] YAY GFAZ HelP T o8 g
o] AEE Aode FHEE Agex g 4 A
Boqt o)&3t= BT AdFEHblind equalization) 2
T 4% Ad Ay F gqigdA R AR ¢ g op7|dte 1Y & AEE FEL AP Az,

HA o1l < MtE Dual-Mode  Generalized  Sato

QAM Al2d& 9% AFRT YYE3 Yoz Algorithm(DMGSA)[5] A& A Ee] AZAHF

Godard  Algorithm(GA){2] % QGeneralized  Sato
Algorithm(GSA)[3] T°l d& ¥48A Ut GAdAM= F
371e] &Yo] 4ol $ate] HAPY VBT FHI= &
Aol ok ojd EAHE sl A& 44 GA

oA TtFEE oY ANE 9 in-phase ¥ quadrature 4
& Fgsie] 7 AR g 4y dHEgFE AE
= W89 GAS A4 ADicision Directed : DD) 2=

& e

g R (FHAE HRAR

TE & 8 BAax BEHEISH B T
BZEF 19994 5 8H
BARRSET 19995 7H 98

Zeolgt AH8F YL E3 gu2|E Y 8-VSB SalAHol 28

(constellations)l &} oj® A=A 4] 3w DD =
g o] g3tx 1 99& Py GSAE ol &3 A5
7} ALE BAGHEEN FFH WEde) B gA Bk
Oy 18 AE5Er)Y Z|ANY F7 2dejrt. o7
A g2 Eix AFHE 1,2 Ad 537 9", 28€x

2 A JE2 SHE UEdg,



NP W0 XL 48A% 81 19994 8H

=

AEgET

ag 1 A4 s371e J1AYYE Fted

Fig. 1 Baseband equivalent model of channel equalizer.
Ag EFF7TEHL BaAFEA4 S -2 — —
Zy= Cp An e}

o 714 ¢, & AdEEr] Asdd, 1, Ad5E7 4
AW, 283 2,2 ADF37] EHoln.

AYET ALE37] § ArANE oL o] F37)
293 A48 AZAHH X dFg AHRPRE ol &
g AHFF e, & AL AIIEE FYHTL

Cn+1 = L™ QA €, .&‘n (2)
GASl A g+E g3 2ok
e,’=[lzJ*— R))z, 3)

714 Ry=Ella,)'/Ella,)) 22X A$N59 A543
of wet 2YEE Aot
g8 GSAY Y5 ey 2ok

e, = z,— rsgn(z,) @)
7)A sgn( z,)=sgn( z,, g)*j sgn( z, PolT y&= AAFe]d)
Y 537 29 2,2 47 Y FFEA A$HE g,
o A5E a,p } AFE a,; o Ao} G2 2o) B
L2h= )

_ B dug) _ B )

T S E g = ElaL) ®

GSA R=oX DDREZ AFHoZ WFsy Yds
58 95 DMGSAIAE D43 o] S87] o 7
S8 BAB,

2,&E Dk (6)
Zn¢ UDk (7

—_ D *
Lat1=™ Cpn—Q €, X 4

—_ S ]
Loi1™ Cp—ad €y X 5 |

A7 e, =z,— a, 2 €5, & Z47 DD oy 2

GSA9] dgseln Dye 37 dAS BUAREE FH
e QAM dHolg A Aoz x4
e FAoE @Wo] 2d AAAYoh T gE
2,0l Dy 99 XY 4 2,9 3 e NEAH
ol

DMGSAE z7ld) #3382 d%e A% FHsEs AE
9 4 "R §37 £8ol D, €99 ¥R
AR AFBAE 3o £E&=7 =T ddel Uk

_ER 2R AA9 9d P, 2 5,8 Hdsa AR

3171 WEe] Y WFog AFAANL HE ASsBNL o
2 #7) itk Wt o" EAG A5RLlel vt W
o7 AYHEA ¢ F Udd DMGSAY FEEEE 4
Ald & A

G. Pitti Tl 93l AUY Stop-and-Go Algorithm
(SGA)[6]& DD 27} AA oj2iel 2& BEe) & BS
A AFE BAdR 219A gL AFdE AFBANE F
gsle ¢udFoz A AT Gdef uet DD &
zof gt Al FAE FYFAY T

£ =& DMGSAAM &Y Yo ze AFgsle
st ZAAEE AAHZ g3 SGAS AFBA Aol ¥y
4 DMGSAd HE$% M7lA ZE(triple-mode)) A 533}
t AERE AYHET AEER dngEFS AGYr xF
AT Ad4Y WHze HEHozm d3rl sy
DMGSASH:s t& ¥H9 Az A5ug AdEF A
53 ¢nYAFL AU

2% = AU Triple-Mode ABEF ¢a2EFL 4
F3ti 16-QAM 5741 diolE o] W@ N EHo)lBE T 1
Aeg Frgd. 3FAMME ATHE JAHYEF AdFE
dugEL d9sn GA HDTVI[7IA A 8-VSB A
2o} Hgsod ANEgHINE T 2 $FAE YFEe
24 HDTV Ad539 A5y4L EEU nrgee
28 430N He.

2. Triple-Mode Xt &+ MU S35 ¢d2F

B Ho]XE DMGSAYAN ®AA Hagls EU wao
29 ASANE F95] Asa AR BeolA Faa
€ AEEF 453 gieZE(Triple-Mode Algorithm :
TMA)E A <tsich, AW Azt sl SGAE vig o
2 % TMA(TMA with SGA : TMA-SGA)IAE SGA9)
ASAN AU g o] 43t 27l W AF AL I
AAFFE g3} Zo] AAP

S3l7] 249o] 2499 D, E&HA DD oy .2
o] 83t 2% ¥oW GSAY oS 5% oj&de
d, & DD olg7t JA ozie 2& #Fo] ¥ Aot
A4E BAs D 2384 ¥ ALl AFANE Fus
70 1M P, o RIS SGANAM Aalojeie A=
A AMR S Sato ¥ e,9 RE oW AFANE F
Pat3 =d AFANLE Fosth w3 TMA-SGAY



dAgre o Zo] Msx RooA Mg
€n ZnEDk and f,,=1
) & . z,¢UD, and f,=1 ®
“= 10 £a=0

~

471N f, R &E 4% ugR B

B N if senm €%, = sm e,
f"_{o, it sgn <t sn &y
e, = 2, — sgn (2,)8, (10)
A7 B, &7 AT BAF9E AR Aot

4 @9 AAB4E AET TMA-SGAIHE 371 A
AN e o] Sudt

Coi1= Co—afne’y 'y . 2,ED, (D)
Cnr1= —cn_afn esn .&‘n . zn¢UDk (12)
a¥2e B,=2.25 dul TMA-SGAY In-phasedd ol ©

& AFAN 99E Jehdd

'
L S
- »>-He

% ey A 949, X :e) A2 99, [0
49
ad 2 B,=2.259 1 TMA-SGA®S In-phase A ¥ o
T AFBA 99,
Fig. 2 Regions of in-phase components for coefficients
up-dating by TMA-SGA at £,=2.25

AN A W

TMA-SGAdNE 587 28] D, 39Ul £¢ 5
0] goglo] WA SGANAN Atd dAuo] g o]
ot A4E ANSA Brh Aw SGA Felol Egto] Hu
ZoM D, B9l EFHEA @8] w4 DD
S &2 GSAE AEae] S8 A4S BAEA A

ta

o\l

bolst x| 87 HES3 ¢=F ¥ 8-VSB FalAlHo S8

Trans. KIEE. Vol. 48A, No. 8, AUG. 1999

AARAHE v FAAF7] A8t SGAAA AH&g 49
9 ARy Fe A$LE AHEE dndFU Modified
Stop-and-Go Algorithm(MSGA) (8] A& & AlEHE 27
o] ggoz FEIHUIL 4 (109 Al FHX
e o] AAsglct

~
Lo
[

e,=(lz,l*— Ryz, a3

F WA AdslE MSGAE weEeg § TMA(TMA
with MSGA : TMA-MSGA)IME 4 (13)& AM&3td
Ag A 8 RS Aojde 4 99 f,& 2T F
24 D 4 (12)8 o838 AdFe AFE BA
stA "t

At Triple-Mode €13 E59 4% < Hrler) 9
3ted 10.76MHz A% HEEL ZE 16- QAM FA B HE
z2@on SNR=30dBS! 9WA7F¢-A1¢k A A3t A
d dE2 g HAFE b, F HFE A, & 2¥93(6]
# o] MAsld FH2E HrMsdo

Ad 537 F &= 5012 §371 | AF

a=0.0012 dA4s4.

BAE AR

.854

hn,R h

520 “'nl

.273

.009 .030
| J |

.020

LY
T 4 T
n
.005 .016 .004
.024 .074

.104

.218

a9 3 A4 9¥x $9
Fig. 3 Channel impulse response

O 4= FAA3% 9 A4S E 538 39 "‘I"
HE veElgE=d 434 HE 2000 iteration ¥ ZES B
o Fr}.

(a)

4
>
>
}ql

(b) DMGSA 3% ¥

5]



REPER LIS 48A% B8R 1999F 8A

. - o ve | * o v o
, - o8 | . o o e
> o e o o
& oo i v * e & »

i

Rraa B 2.5

(c) TMA-SGA #& ¥ (d)TMA-MSGA H& ¥
a9y 4 44858 Fo AsAHF
(a) #4A % (b) DMGSA A& —'?'— (c) TMA SGA
A8 ¥ (OTMA-MSGA H& §.
Fig. 4 Signal constellations after channel equalization ;
(a) received signals, (b) after DMGSA, (c) after
TMA-SGA, (d) after TMA-MSGA.

AL B3¢ #4 Hzs 29 4@dM BdFE R 2
o] sjFo] A& closed eye HHIUE & F Utk 1H
4(b)= DMGSAE A&¢ F9 AzARE dehlsd
d=0.15 9 98 27E Jebdth 29 4(c) ¢ 4d)e &
7z} TMA-SGA ¢ TMA-MSGAE &3 ¥ A354zE
Uehl=d DMGSA 2t #34%0 BF 5% ¢ F

21t TMA-SGAE 98 6,-2252 AA PR TMA-MSGA

9} Rp=13.20]t}.

a9 55 Z 28 Z9 jteration Fol ©WE HE <&
(SER)& uEldTh TMA-SGA % TMA-MSGA =¥
23ty TMA-MSGAE AH43 4
S+43A g 2,000

DMGSA ®t A%ol
77t TMA-SGAE AR Bo Oi
¥ o]z} glddh

iteration & A+

Oy 0m 00 300 4000 5000 G000 7000 8000 9000 10000
leration

2% 5 Iteration F~°] W& SER.

Fig. 5 The SERs vs iteration.

3. XsuHE s JHES d22lF

GSAE Tgg oiRie 57 Adest dnFe 53
428 F3AI17] At ARt AR olstE dojRd
W DD REZ £29% & Folok & Yo7t ded o B4 &9
3 NHE LA Aslok s FAFHol FokdA €tk 23N
ALE Triple-Mode ¥R EAME 293 APE AFH

1040

o2 MEF7] A% Do UHE ¥¥oz A He
W gkl wekd B3719) Aol 2eAA "o

£ ddMe D,E AHE3HA @3 DD B2 AFHoE
Hgste AgET 95t <dxelE(Automatic Switch-over
Algorithm @ ASA)E Ak ASA A= Triple-Mode ¢ X
PZoM A8 2,9 &S0 HZY uFe A o
o3 2o AZE G e, & AHEPL

— ek Pty €S, — 4

AN kT kol e sigmoid F4E WHsd ALEE
ot 9wH O R sigmoid FEE A (159 ol x=0¢
W 059 #& Zeo

1
Ax) 7o 15

Sigmoid ¥4+ noncausalel 22 thgx Zo] W o
kot by MA S o] &3ch
1

-a(e”y—0)

Bi=1— by=—-Lo— (16)

1+e 1+e

A (149 BB e, & AEHE AL AYEHRA P,
gol 2w AdAgel dog AL grjsinz 5,8 olf
% AYBIRS2 37 AFE AAGES ki o b

22 FAHD P,z @ow £3o] TPk AL
oujstng ¢, & o]43% DDEEOA F2 AFANL 3
=2 kol o u3e = 29 QA 89 &0, %ol ¢
% 2e W kT ko HFE 2A S0 2 #e 10 ®
. 29 6& ¢=0.35 2832 =15 2 @ €°, @
WE k2L k9 @e Uehich

e

Kt & k2

00 01 02z 03 04 05 06 07 08 08 10

e?,

j—? 6 eDn°“ E"%‘ kl,kz-g] tai]'
Fig. 6 Variations of %, and k, with &°, .



ASASIME A (149 s e,& AHR3I F37)
AFBAE 5% o] FYPt

LCn+1= Ln—a €y K.n (17N

_ASAGAE SGAY ASAY WYE AHmEA +3

58 %4 AR + A% ALHE SGAE Wwos @
ASA(ASA with SGA : ASA-SGA)lA+ DD <l&7F A
Aeis 2 BEO A 4L ASolE AFANE FU
7l g AojEszA A (109 AA A FHAE A&
sol 4 @)% 2ol £,& 2R F 0L 2ol 537 A
8 BT

Cnr1= _Cn_afn €y .&‘n (18)

AR E F o #4A717] At MSGASY AFAA
Ao] WHE oj&3lE MSGAS vigoz 3 ASA(ASA
with MSGA @ ASA-MSGA) A+ 4 (13)9] dAde F
AR EALESIY 4 (99 f,& 2 F37] As BN
< 4 (180l o3 7o),

272of el AddEn 2e A3l 16-QAM F4A
Holee] gt ASAS dFS Hristck ASAMME ¢ ol
waly Hedd DD EEdA RPFEF mog Hisi
g 29 78 ¢ #9 w2 ASAS SER #& yehd=d
c=02 BE c=03Y 49 7% Hold A5 & Holed AlE
o] g 9% cE 0322 AAFA

{

08
0.8

0.2
00

035

SER

0.4 %
03

02

N--‘
01 R
A

[}

0 1000 2000 3000 4000 5000 0000 7000 8000 9000 10000
Reration

g 7 ¢ &9 W& ASA9] SER.
Fig.7 The SER of ASA with ¢ values.

a9 8& FANE S AdEs Fo AFZHAE vehd=

9 £,& g e Rl 4B FHSY A5E wxY
29+

Zelst NHRT M58 g2|F I 8-VSB FAAIH 88

Trans. KIEE. Vol. 48A, No. 8, AUG. 1999

s 44
¢ttt
I X E N
949

(b) ASA & ¥

. & o o * . L
* & o » - LJ *> »
“ & * » L J . » *
* & o o » L4 L d »

(c) ASA-SGA 48 ¥ (d) ASA-MSGAX & ¥

a9 8 Ad %3 39 MIZAHF ; (a) FANE (b) ASA
HE F (c) ASA-SGA A4 F (d) ASA-MSGA
HE ¥,

Fig. 8 Constellations after channel equalizations ; (a)

received signals, (b) after ASA, (c) after
ASA-SGA, (d) after ASA-MSGA.

29 9% iteration Fol W& ASA2 SERE yehJ=d]
frE AEsE A7 AEEA e ATRY 451
ASA-MSGA7} ASA-SGART} thA 3L & & 9rl.

——  ABA
esg L ASA-5GA
- = ASA-MSGA

(1]

Qa7

08

04

3

02}t

01t

0

0 1000 2000 3000 4000 5000 6000 7000 B0OOD 9000 10000
lteration

29 9 Iteration 5ol W& SER.
Fig. 9 The SER vs iterations.

A kg ASAE GA HDTVS 8-VSB IEA=Ho] 3§
st AlgHoldE B3 2 A%E dAFEd

1041



A B WU 48A% B 1999% 8A
3.1 8-VSB & AlAHN HE

8-VSB ¥z #4 & A&3l= GA HDTV AfA 2=
A Adan e AdE5dre FEEE ol£Y AFAY
A4 5 3H(Decision Feedback Equalization with Training
Sequence : DFE-TS) ¢n#&[7]& w9z 3w 3ok
FHEE o83 7] FEE °)E Fdv & FHE
A8A DD 2= 29HsA v o) 2L WAL 7
#o go] @ ME start~up Ad T3 ojFe] YA v
Ad o] d3EE A9 2-QAM HE Aj2deA
A AHFEF d F3 FndF NF FEE A2L4Y
Walo] & th88x] £%o] Lab. 2 Field HIAE AZH[7] 0
A vhERg o)

7}1&29] DFE-TS ¢1eF9 E8EE ¥HEd 19 10
7 e

19 10 DFE-TS EEx&.
Fig. 10 Block diagram of DFE-TS.

DFE-TS %38Z¢ DD REo|M: feedforward 2
feedback AAE87 A%dE % g,& BeT 2o
AR

Cnr1 = Cp—a €%, &, 19)

Eut1 = Zu—a €2, @, (20)

8-VSB H¢ol8] 72E AR d st dolg e
2709 doly d=2 A= 247 313409 dlojg] M2
EZ T4 delH =& 242ms F9o] whEE=d 13
A A HNOHEQ dHolg ¥& AaE 7732 9 Y
7HAl €xh. 1% PN5119} 3709 PN63o] £d9z AR
=3

DFE-TS 4xg&dlMe of FHLEL olfsld sfds
37 A+E AANY F FEE gL EoloE dolEo
RaAE 2 199 4 (2009 DD R=2 @@t 23
o FEYGo] 27134 ¥87] flutterst ZL B2 )
A% ¥ Qg A Y59 DD REE oo Ug
32 232 closed eye 4¥17F 8 4 2t} Open eye’} =
7] A3 thg FUPo £ ¥ 97tz y)oet &

1042

Al AUtk ol EAHE MHHsr] Had g¥xd
A3 W3t JAUE o FA7IA olE HAstn @A
2% Ad A48 W digd + Jde AY BEE ga F
dpcz HEd "avt gtk

AHEF Ad53s YduelFE DFE 8z 748 2%
{6] ISI cancellation #dAA 2 45 & AF37& A=
YA HZ  [9]lAE  DFEY feedforward B 2<
LE(Linear Equalizer)®} PEF(Prediction Error Filter)2
4% DFE ¥ej9] BT g3 ¢a2&EL ALslo ISI
AA 459l feasibilityd A #ch <4714 LEE ISIE A
A& PEF+= LE®] 93l ¥ ¥ colored =o|=F WAY
(whitens)3t= €& 3224 DFE-TS ¢xngEung
SER %ol +538& B4

¥ FelMe= DFT-TS 41359 FAHS a8 ¢
3led ASAE 8-VSB AN S AHL3luzs atad 5
d d3uste ggstuz @k 2149 QHggFE e,L
ALEg ASAE H4E AdF3 AFRae gl go
e g},

Cat1= Ch—ae, X, 2D

Eni1= Bu—ae, _a.n (22)

ASA-SGA ¥ ASA-MSGAE 8-VSB #A4lalzd H&

g & ged 2 A AdEd AS a4 ges 2
o,

Ln+1 = Ln—a fn ey _&.n (23)

Ent) = Eu—Q fr ey B (24)

8-VSB ¥z# A M in-phase A¥olgr ARy A
A2 B & quadrature AEE FAPL 28 112 B,=6
¥ o] ASA-SGAY AF7AA G949 Yerdr

% A4 9449, [J:
3% 11 B,=69Y W ASAY AFEA 49,
Fig. 11 Regions of coefficients up-dating for ASA at
=6 .

B4 SA B 49



ASA® A5 vz HrEr] st EHIE o83
o AN F A2 A4 wHst 8 A%
3717k o1& A AY By meg FAHoz 29034
st gadEFez A9® DFE-TS/MSGA[I01E A9d
=3

DFE-TS/MSGA+ DFE-TS$} MSGAE AT Roez
ANzg Z7lde EAEE o4 % DFE-TSE FAAUC
DFE-TS® DD REdA F&H+& U3 E ¢ o §
3 "EAS A o8 F g& AEZ gl ¢
38 A9 dg EFddel & ¥ wWAx vigadA g1 &
Al DEF 3eje] MSGA(DFE-MSGA) AHEF sjdssiz
thA] start-upg 3t] FAIHCIE eyeE @ F FEE A
37 9 AFE QNG

DFE-TS/MSGA®I M= 3% g 4% wiE A&3)
7] $18te} DFE-TS RE=oA 4 (25)8 wEsy Ad4s
o] ¢ E YT AG Fo}

g‘.o .y ¢ (25)

q71H & AgHoz T golth d8 FAF AdAy
3 Wzt FEHA ¥ AHlME DFE-TS EZEdA
A HlolE eyeE ¥A "t

]

32 Al@dojd X HsHIL

ASA H5H/HE A% ABHolAL EFHYEL oLy
%7] 587] Axiidel &g ofF AT Ads) WA
g FAFe 271A7RA wiRoR AdEAHe dvhyg A
g4 dgsteA dgstnz g

10.76M 44882 8-VSB A& 132 Raised
Cosine filter®] Roll-off factor& 052 A&}, SNR =
30dBe Aoz z7dE ® @8, 28n g2y
AP % 1) G4FH2E neistch Feedforward
e ¥ feedback ¥E Y W5y 44 649 1922 133
o A AL A% 2937 o & 0000052 HAWG.

X 1 94F 2= Ad
Table 1. Multipath Channels

A7](dB) A4 A A (us)
-7.02 45 ° 0.25
-12.97 225 ¢ 1.25
-25.76 -45 ° 225

(a) ALF 1

zoug xpH B2 HA S ANEFE W 8-VSB FuAlHole) B8

Trans. KIEE. Vol. 48A, No. 8, AUG. 1999

A7)(dB) AR A ps)
-6.02 100 ° 0.25
-13.97 -49 ° 1.25
-20.0 49 ° 2.25
-26.02 45 ° 2.823

(b) A28 2

a9 12(a)e F¥Eo AdF ¥ 1(b)9 #FA2E g
Aol HAHNAEL W FANFY NIFAHFE Yehed
closed eye 4EHUE ¢ F Uk Adyd o] viAUL u
DD E== AF JAA A8 3 ¢ = AHo|t

a3 12(b)e FAANEI ASAE o8 Ad 578
S0 ATZA 2000 iteraions ¥ AZARE BdFT g
Tt open eye 4HYE & F Atk 2¥ 12(c)= 2L A
43 %ol ASA-SGAE AHEM 9 NZAHAE JeUE
9 f,& AEER ¥ ASA o 4 ¢ 45E B
olx glch.

a9 12(d)= DFE-TS/MSGAE H&% F9 N5AHxE
vetded A (250 AT N=8& A3l dHHEE
B§ ol r=152% & & MSGAZ 243§} AL

{ imii!i

(b) ASA H& ¥

et %ii ‘1“'§
- is ‘v‘.:.;{' e } s

(d) DFE-TS/MSGA
g &

it

(c) ASA-SGA
4% ¥,

a9 12 Ad53 ¥F9 A3AAH(a)FANE, (bASA FH &
¥, (c)ASA-SGA A& ¥, (d)DFE-TS/MSGA ¥
£ ¥

Fig. 12 Signal constellations after channel equalizations ;
(a) received signal, (b) after ASA, (c) after

ASA-SGA, (d) after DFE-TS/MSGA.



WEFWMIE 48A% B8Rt 19995 B8R

ERROR VECTOR
o o

0
0 1000 2000 3000 4000 5000 6000 7000 8OO0 9000 10000
fteration

19 13 DFE-TS/MSGAS] of 2] Wl g,
Fig. 13 Error vector of DFE-TS/MSGA.

3%y 132 DFE-TS/MSGAE #H &% A% iteration 5
g e,lo WHE Yty dgHoz 5200 A EE
#20} 2o FAYG AYAFoz WAY ) e, g A
7} ZAHe DD RERZE FEE 7} 98L LA EY

a9 4% 74 ¢12YZ9 iteration o] WE SERUE
HEg Aolth FAAL Fatd 37 AFANE P
ol Fof AW ALLY WA} 5200 iteration Fol Yol
doa Agage 9 <age 37399 s DD REE
@8z £ wd ASAE AQAF W F ok 2500
iteration ¥ +¥TL ¢ F# Y% TH f,2 ALP
ASA-SGAS] 450l ASANT $4% Rog yedh

0.4 v T v r ~r

035}

0.3k

0.25})

SER

0.2[
0.15¢

0.1

005f

8 — N " N .
3000 4000 5000 6000 7000 8000 9000 10000
Iteration

1% 14 Iteration $o} W& SER.
Fig. 14 The SERs vs iterations.

4. 22

£ =EdA Add TMAME 71&9] SGA % MSGA
5371 Al AoYd A DMGSAY A #+E £ A
2& dgre ARz A Addde] I35 o4

3% DMGSAA &A17F e §d Wikego 37 A
FANE Fosld P& E gAANUY 16-QAM 4
diejejo] Hg3lo] AlBeold & A AdE F A54
3 9 Agdi& HolH DMGSA X}t Ao S48t

Adds we] HgHoz Yy 4 U= E DD oA
9} Generalized Sato cj&oll ZZ HAZ# v Fge ¥
e P+E AHEFT ASAE TMAO NS o] AAYHS
AR 3 AdAage wel DD R AFHeg A
#3ld HJESHE FPRct 16~-QAM FAHOIE S ASA
g HEST AR 5% AFE Jedoey, 53 GA
"HDTV AFAEYAA g 8=VSB A doleol—44
o] AJEdold ¥ dx FAF AdAY ¥HA FY
FULE o] 4 AGS dnAF B NIAFH ¢ AF
del g AejA ¥ A%E Uehdldg. o] A3 HDTV
Adsse 4% 44 =2&=d gLen.

dAte 2
2 d7E 199%6dx: #3348 AFujAdel
% A, HAWE : 961-0923-125-2.

3 2 2 8

[11 A. Benveniste and M.Goursat, “Blind equalizers,”
IEEE Trans. Comm., vol. COM-32, no.8 pp.871-883,
Aug., 1984.

[2] D. N. Godard, “Self recovering equalization and

tracking in two-dimensional data
communication system,” IEEE Trans. Comm.vol.
COM-35, pp.1867-1875, Nov. 1980.

[3] Y. Sato, “A method of self-recovering equalization
for multilevel amplitude modulation system,” IEEE
Trans. Comm.,vol. COM-23, pp.679-682, June 1975.

[4] K. N. Oh, “A single/multilevel modulus algorithm
for blind equalization of QAM signals,” IEICE Trans.
Fundamentals o  Electronics = Communications
& Computer Sciences, vol. EB0-A, no. 6, June 1997.

[5] V. Weerackody and S. A. Kassam, “Dual-mode
type algorithm for blind equalization,” IEEE Trans.
Comm., vol. COM-42, no. 6, pp.22-28, Jan.1994.

[6] G. Picci and G. Prati, “Blind equalization and
carrier recovery using a stop and go
decision-directed algorithm,” I[EEE Trans. Comm.,
vol. COM-35, pp. 877-887, Sep.1987.

[77 ATSC standard A/54, Guide to the Use of the
ATSC Digital Television Standdard, 1995.

[8] Y.S. Choi, H. Hwang and DI Song, “Adaptive
blind equalization coupled with carrier recovery for
HDTV modem,” IEEE Trans. Consumer Electronics,
vol.39, no.3, pp.386-391, Aug., 1993.

91 B. S. Seo, J. H Lee, and C. W. Lee, “Blind
algorithm for decision feedback equalizer,” IEICE

carrier



Trans. Communications, vol. E80-8 no. 1, January
1997.

[10] &A=x, F{E, “Joint AdSH ¢3dFs: AL ¢
8-VSB HDTV #4IA2gdofe] &8 ‘98dx @A
7188 AU 3 =83, pp.2424-2426.

A A &2 A

9wdEHRB

19724 1149 49 4. 1997 BAY  AASZ T} 1.
19999 F oiehd RrAF T EU(MAh. 19993~ 8 A
(F2F 74

Tel : 0344)963-2411

grEs®

195613 109 159 4. 1980d ®gdl A
Z13ea 4. 19829 ~1983d A A
A71ggd  AY7AL 19869 Texas
ASMY diEE A7 Fe EA(AAD.
1991'd Polytechnict] wigte A7) F 8tz
EQ(FH). 19919 ~194d G HA 7leFd Az Had
T& FALTY 1999 ~dA FXd A7 W B Ao TR
kA

Tel : 0335-330-6474, Fax : 0335-321-0271

e-mail . hmhwang @wh.myongji.ac.kr

ot AT MIEH $D2AE X 8-VSB FHMHol) 28

Trans. KIEE. Vol. 48A, No. 8, AUG. 1999



