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Channel Equalization Techniques for HDTV Systems
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ABSTRACT

In this paper, channel equalization techniques for full-digital HIDTV systems are investigated.
Conventional equalization methods are surveyed and several channels are modeled for computer simulation.
A VS-IMS (Variahle Step size Least Mean Square) algonithm using the time constant concept is proposed
and its performance is compared. Several equalization techniques for HDTV systems are simulated based on
various channel models, and their characteristics are analyzed. Also the equalizer using fixed-point
operations is simulated and its filter structure suitable for high bit rate transmission is also studied.
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Table. 1. Channel characteristics used in experiments.
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Table 2. Equalizer parameters used in experiments.
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Table 3. Simmlation results of several equalizers.

] % 3 7 ¥ ]

I e

. = | LMS RLS | GAL | LSL

= 7V& LMS 1

A P 000226/000083[00001] 0 | 0O

G| DU (dB) | 333 | 348 | 458 | 4656 | 43
T

D] MSE @B | 123 | 149 | 42| 52| a3

A P ol ol oo o

| DU @B | 298 | 533 | 528 | 526 | 541

2 | MSE dB) | -20 | -333 | -29 | -2 | -45

P Pe 0.0819 | 0.0129 00835;0.0159 0.0008
g | DUy (dB) | 272 | 307 | 284 | 315 . 318

31 MSE (dB) | -7.20 | -1070| -83% | -115| -11.8

A P ol ol o] 00
g DU, | 593 | 603 | 625 | 629 | 618

4| MSE (dB) | -393 | -403 | -426 | -428 | 418

l

& 253719 A AYH UeA T g 2708
S Zkzh 05ul, 0.25W) & & ol83lHTh A¥ RLS,

GAL 2 LSL $3}719] forgetting QIAHE ¢visla, 8
T RLS |, GAL ¥ LSL E371dA 2713 458 Y
12al=4

H# 3¢lE B3y B4 ARE EQck ® 30
A P AE&9 FHFE eI DU 3
7| E91lse] D/UE Jepdth AE288 d¥3e
2 olgalol] 7t F37] siMe WESsE A
TR #o} ket ole BHHOZE Erbsdt) o
ol B A¥HEANM RoFe w3le ARHA A%
e BRAFEga & drh ey 58] 4 2
HE7| e oAy A ofle KR
FE%F9 MSE, 5318 4189 7Mt=s} scatter: &
& Tt FRHA o= Hrlslelol gk

B 3ol FAN5e dole At 283 38R
g dg 71Fe Pdev FEL5E RIS AEY F
3717} LMS Alde] F3p7iRc 84 wzZuR RIS
LSL S3P7dlMe Fu4E9] Holg tE F3lr|dl
Hls] zAl ok AAHe s g i WYL F
g DAolA dEst whgel] oM FaAT A5
Mg ulg] Fajlof sly] Wi B AYPolMe +¥
Smet pEFe] aE Fesie WHEAHC 2lsA
g B VSLMS 53719 p g FHEEE
we] &) fAsted LMS 58719 pake) oF 2M=
AAYY. RLS, GAL, LSL §3p71elx wefule] Agk
2 53717} nonstationary 38HlA 528w o]
Z-g8l7] A% sEmEolth tivl ol 1ET 24
dARsk=tl 16 7 SRS 28 9 Y
F MSEx 2, 18 gtew 4£ye whe st
HF MSEE Atk 832 RLS, GAL, LSL F3}719]
Z27) A gdutrog (o 77ke- rE sk
ol ojgkel WAl mE Fslriel Awol AA WA
947] wFol 5 00018 A AP

2 Solle A 19 itEE BYa 19 6ole
Ad 19 scatter®E B9 28 69 AUgsE 14
FEe ol Aol dyA 9] Wi ole
Al Az HE HEQFE 4o o= wd
¥t 19 69 sacatter=E BUEkE FAAEE 16
QAM scatter constellationoll QA& A ¢ A o
Aol FAtEje] fleng olF WY AP ulRE y
E OR/E 9oy Zleg wodEn olgA sigdxy
8 234 31 scatter=E B4 F8 Ad
T3 AEL GFAR 2% fadingolth, 22y o
AR o3t oL ABE Alejo Ad@Adol EAEY)

2125



RERREERAGE M 11 Vol1Y Nos

LMS (chi)

(b)
RLS (chl)
2.5
[}
2.5
o
-5 ;/y/
0 0.5 1 1.5 2
(c) (d)
LSL (cht)
5
2.5
0
~2.5
-5 >
0 0.5 1 1.5 2
(e) (f)
25 A 1e] ek
(a) A% (h) LMS s8]
(¢) A3 VS [MS 587 () RS %387
(e) GAL %3}7) (N 181 53]
Fig. 5 Eye diagrams of the channel 1.
(a) Received signal, (h) LAIS equalizer.

(¢) Proposed VS LMS equadizer, () RIS equalizer,

(ey GAL equalizer, (Y 1.S1. equalizer,
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Fig. 6. Scatter diagrams of the channel 1.

(a) Received signal,

(¢) Proposed VS LMS equalizer,

(e} GAL equalizer,
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Fig. 7. Equalizer stucture of a DigiCipher system.
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