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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) algorithm using the time constant concept 1s proposed
and its performance is compared. Several equalization techmques 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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2. Al ARRRE F3l7] seprlE
Table 2. Equalizer parameters used in experiments.
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Table 3. Simulation results of several equalizers,
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LMS (chi)

(b)
RLS (chl)
2.5
0
2.5
b
w7
0 1] '5 1 1.5 2
(c) (d)
LSL (cht)
5
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0
2.5
-5 -
0 0.5 1 1.5 2
(e) (f)
D5 Ayl 12] sfern
(a) FAIME (h) LMS s8]
(¢} AR VS | MS %3}/ (d) RLS 5-87)
(e) GAL %3}7) (N 181 53]
Fig. 5 Eye diagrams of the channel 1.
(a) Received signal, (hy LMS equalizer.
(¢) Proposed VS LMS equadizer, () RIS equalizer,
(ey GAL equalizer, (Y 1.S1. equalizer,
woll ARPAA siiehe 5] We s A T 1SL GALL RLS, VS LMS. LMS $20|9 GAL,
AE 4 vk LSL a8l A8k 52 sk 8 28
3t 39 Al 19 2oy Aol vy F5lv) A Yo o 3] MSEx GAL F3b17F 7b &
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Rx. signal (cht) LMS (chl)

US-LMS (chl) RLS (chl)

% A Iﬁs A TSR TR N )
044% R e L o oW
Clue g caw ak] |Tla e e w)

-2 0 2 -2 0 2

(c) (d)

GAL (chl) LSL (chl}

-2 0 2 -2 0 2
(e) )

%

'S ED.
¥ %

8! 6 AlE 19] Scatter =

@) FAE (h) LMS §3}7)
() A VS-ILMS S5317) (d) RLS &3}7]
(&) GAL %37 (0 LSL 5387
Fig. 6. Scatter diagrams of the channel 1.
(a) Recelved signal, (b) LMS equalizer,
(c) Proposed VS-LMS equalizer, (d) RLS equalizer,.
(e) GAL equalizer, (F) LSL equalizer..
FE o 4 Atk 29 594 RLS, GAL, LSL £3} o7z} r}t 1 69 scatterE2EEE &
719] o] Al 7 AA dEidy] Wl #® 22 g & ook thEAR] 98 fadingo] 714
39 mojdy HM HYEo] ole HIEHELFE A 2o AgARE B #4405 DU AV
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To Yeallis
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b2 wl ow &

lev 0 —»
lovy 1 ——»

Decision/Error Formatter

Coefliciont P-:»‘ Error

12! 7. DigiCipher AMZ=H9] §387] 72
Fig. 7. Equalizer stucture of a DigiCipher system.
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Fig. 8. Equalizer structure suitable for high bit rate
transmiossion.
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Fig. 9. Deicision block.
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