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Sampled-data H
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, 57608
Masaaki Nagahara, Yutaka Yamamoto

Graduate School of Informatics, Kyoto University

Abstract A design procedure for digital communication systems is developed based on the
sampled-data H∞ control theory. The procedure provides transmitting/receiving filters, which
optimize an analog otimal performance. Furthermore, the trade-off between the attenuation of the
reconstruction error and the energy of the transmitting signal is considered by the H∞ design with
an appropriate weighting function. Numerical examples are presented to illustrate the effectiveness
of the proposed method.
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T H h

N

S h

N

w0 − T w0‖2 ≤ (1 + M)ε

³�Es���#^-¾-Ú�\[] é#ê
[7]
¥��+*gZWÇLv

‖TN(ω)‖ ≥
ρ− (M + 2)ε

1 + ε³&7��z�gxTyl¤T�g\[]
lim inf
N→∞

‖TN(ω)‖ ≥ ‖T (ω)‖

³NÕ ] ×A�[¤%¥N³)µ%Ò�xLyom#�Né%ê
[7]
¥���*�Z}Ç7v-^

N R�O�Q�!
lim inf
N→∞

‖TN(ω)‖ ≤ ‖T (ω)‖

ãúÕ¹]_×��T^
ω
RE!�P%|Ýº�¼�½�V$WW³����%nox�¤-¥L³�µ

Ò}x�y%�!�7Z��Q�ok�U�*H|!ÞWxE¤#¥-ã�7l�T�lx�yÝ¾EÚ�\
]

(1)
³ÝÕ ] ×F�H¤#¥Ý³-µ)ÒoxTyÆ!ï
1
ZEá&U[xA5lÃ���� ®)¯ �! p�gR�R)¬NS%V#S�!­Ý¾#¿�Z�7%nÝyl¤#¤Ý|

P (s)
á[\�0

F (s)
RET�UWVH 7Ó^�­

(AF , BF , CF , 0)
^

(AP , BP , CP , DP )
¥7á¹r¦y m�Wì S�@ G

G
¥;ô%b�dgA

K
R!ô%bÝB )YX�Fp?�Z-�l­

Fl(G, K)
¥%�}µ�n7y

TR,N := Fl (GR,N , KR) , TT,N := Fl (GT,N , KT ) ,

GR,N :=

[ [

z−mFdN , 0
]

, −PdN
[

CdKT JFdN , Wn

]

, 0

]

,

GT,N :=





[

z−mFdN

0

]

,

[

−PdNKRCd

Wz

]

FdN , 0



 ,

FdN (z) :=














AN
Fd AN−1

Fd BFd, AN−2

Fd BFd, . . . , BFd

CF 0, 0, . . . , 0
CF CF BFd, 0, . . . , 0
...

...
...

. . .
...

CF AN−1

Fd CF AN−2

Fd BFd, CFdAN−3

Fd BFd, . . . , 0















,

PdN (z) :=























AN
Pd

N
∑

k=1

AN−k
Pd BPd

CP DP

CP APd CP BPd + DP

...
...

CP AN−1

Pd

N
∑

k=2

CP AN−k
Pd BPd + DP























,

AFd := e
AF

h

N , BFd :=

∫ h

N

0

e
AF t

BF dt,

APd := e
AP

h

N , BPd :=

∫ h

N

0

e
AP t

BP dt,

J := [I, 0, . . . , 0].


