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Sampled-data H* Design for Digital Communication Systems*

Masaaki NAGAHARAT and Yutaka YamamoTof

A design procedure for data compression and equalization for digital communication systems
is developed based on the multirate sampled-data H* control theory. The procedure provides
transmitting /receiving filters so as to minimize the error between the original signal and the received
signal with a time delay, and to reduce the noise added to the channel. While the system is multirate
and infinite-dimensional due to up- and downsampling and a delay, the design problem can be
reduced to a finite-dimensional discrete-time problem using the lifting and the FSFH (fast-sample
and fast-hold) approximation. Numerical examples are presented to illustrate the effectiveness of
the proposed method.

1. FC®»IC BHb.

AU F =3y NOWEEEEDLELREICLY, 7 AR, O LK) RREICI LT > SOVETI S PR
VI VBEOREREETEFREChoTwp, g PRAEN, TIUIRREZEL LT Y5 VEGR
/5711/1%{13 i’)%@i’)ﬁﬂ ljj‘f\)\})%[ ] fﬂﬁﬁ%%éﬂ“(w%ﬁ 126] LT’J‘ %Yfﬁk[ ] I2BWT

o WS L L CHHO ROBEAB I R 25, &, 425=F1 -5 ORAMBIINFV P> 7

o [HHAREAL L CIERTE 2. VBT R RETIE E L CER L E Nz, RHX Tl

° %‘E%b:?ﬁib‘. ﬂ_/7)l/'f§ﬁliu1ﬁ]ﬂn ’i’ﬁib\f’;0)$d‘:’ﬁ:74 /57)]/1_1;:

Fﬁzli’ftéﬂf’@% :L_'fu B2 L o GREKRIZE S L ’%7411/70)11XDJF$(£%TE%T5 Ttﬁﬁ’)% J?é{%’%%
B BROT (VY VEETE, REOT POy CRXEETEORERO L2 HE L L& RMLY 535
CEETHCERL, FAVIVEBRY AT Letkel  oR AV ET YTV H BB O
WIHY AT AL e S 2 i B I abhTwg, £ BTA o
bbb, BHREOTFOIEEDSF A X2 NEERUT 72, TATVINBEIZBVWTELIELIZES 2T
CSEAICEIREIE S LTV d S RE L, AL LCREETAIENBI b s, EMOBIETS Y~
BHRLCRRAED ONB S B, Ll 0 777 CERSNLLD, RRET 1LY ORFHEY
EAWHBROGEIRIY Ty, FA %A MEgy 7Y MRERT 8 Y TR H R
BEOBSHEREIEI NS THE, LI 5-v@i7 VT b TR H RO

37201213 b LD T Fu s ESOEES %%ET%M% kﬂﬁ@?& T % ﬂbfo%ﬁﬁk F'EJ ‘) 7T 474 %l
AT D, TNITE T, BEZET 1 VI ORGRIEITE

* ERETH 2002462 H 13 H —V—= b VARAT LN T B T IVE H® Fd R
PRk K¥k  W#EMZH Graduate School LEME 5.
of Informatics, Kyoto University; Yoshida-Honmachi, S 512, FREMMEITG AR 250 EEXTTY v L
Sakyo-ku, Kygto 606-8501,.JA’_PAN BRTHBD, 77—ANSF VTN T7—RZ bk—I
Key Words: digital communications, data compression, K (FSFH) SEBLFE: [11] % v C 3 U S 5% 00 2

sampled-data control.

— 38 —



G AR D T VI NBEY AT LADY T IVAE H® %G 39

AIAEICIRE T 5.
WRICEMEBNC L D, 7 u e EE L e VB
REREI CORE EREFEFE LR L, AFEOFMME
R

2. ETRIRE

FAIINBEIATFLOTE Y 7 #HK% Fig. 1 12K
3. JEREERE S w,e € L2[0,00) 12720 LTl fERE ] 17 —
AT ANE Fo(s) #EHSHE, BFy.x8b. 20
F.(s) RERTRETF U/ EFORABERTH S L%
ZHTENTEL., IOVARIEEH (PAM) /00 A%
SR (PCM) [7]) T, FE#Ih/M TEES 5 HEY >~
77 Spym (& o TEBEREHAE 5 ye ATEERRERIE 7T va
WCEREND, F5 ys \3EE7 4 VY Kr(z) »HilfE
B Cq(2) IZEEEN5.

We ’Fc Ye " Yd KT lM Vd
h/M Y

Ca

%iﬂ
M

Fig. 1 Digital communication system
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Fig. 2 Error system for design
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Fig. 6 Gain characteristic of filters: sampled-data design
(transmitting filter (solid), receiving filter (dash)
), discrete-time design ( transmitting filter (dash-
dot), receiving filter (dot) )
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Fig. 7 Frequency response of Te,: sampled-data design
(solid), discrete-time design(dash)
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Output -- Sampled-Data design
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Fig. 9 Time response: sampled-data design(solid), orig-
inal signal(dot)

Output -- Discrete-Time design
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Fig. 11 Frequency response of Te,: compression ratio
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