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Abstract: By investigating the transmission of uncertainty and information in linear time invariant multivariable control sys-
tems disturbed by stationary stochastic processes. performance limits of disturbance rejection were studied within the framework
of information theory . Two measures of information and uncertainty, entropy rate and mutual information rate, were employed as
performance functions of linear regulation system and linear tracking system, respectively. For linear regulation problem, the en-
tropy rate of system output was computed by using Bode integral formula, then the performance limit of disturbance rejection was
formulated in terms of unstable poles of open-loop transfer function, and the ' conservation law of variety” was revised. For linear
tracking problem, a relation between Hee entropy of system closed-loop transfer function and mutual information rate of the pair
of disturbance and output was deduced by using frequency calculation method of mutual information rate, and an upper bound of
disturbance rejection performance in Gaussian systerns was derived based on this relation.
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3 ZREHTFIAIIAT &S (Regulation sys-
tems with stochastic disturbance)
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Fig. I Linear system with disturbance
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4 TRV TIAHIRER R S (Tracking systems
with stochastic disturbance)
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y
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T;Jinln det[ I - @;l(w)S(ei‘”)S* (e') Jdw.

F—ITH
det®:(w) = det[ T(e“)D,(w)T* (e“))],
m
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B0, A WH T, BR 1(d:y) BT B
TaEREEE RS H(y) REXR M LK LA (Xt
SRS H(y) MA — X TR FTEM
RIS W 1(dsy) RBNEDN. T(dsy) REET RS
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det[ T - y725(e®)S™ (&) ].
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%,
Y I(d;y) = H(S,7) =

- 2l det(7 - ¥*BTQB - ¥*D'D).  (14)
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XERE, BFUA Y2 1(dsy) 8 1(d;y) FREMERET &
ZTIMEIrEaE. £ H 2 R, REEURR R He
WRERAFLTH MG REIEIRRE v I(d:y) BT
R EGHRBEB)AGH T XA TF R ELS
B e R B R He A BB N e,

M (14) 15 B RS T B A PERER PR .

SCER[8 6T X HHR AU 5T T HHiRIR 2 FlbR i
HRERMWEGEEN LB FN LR MXE
MR EESZZEAR L EREN H B 5% %3
R A S B M LR BRI R A SRR T
R4S R 5K 8 ] AT
5 #5i8(Conclusion)

AIEET ZHEYL T NEE S B AR
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B/ BFEe = lxy, o mt, BX Toeplitz B Tr = [ Q5
— E) ke a0 FEH QG = k) € T R 2 A
£ 2 WY H(x) = +In(2re)™™ + +In detTo. BRI
Toeplitz 5B PE i) Szegd tRFRE 7!,
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lim[dethn]Ln = exp2—7rr In det®,(w)dw,

W« B9EH

H{z) = lim lH(;\:") =
n~w I

lln(27're)’" + lr In det®, ( w)dw.
2 4m) _, y

FIE, y BHER

H(y) = lim —H(y") =
2
BT 6,(w) = C(e*)D,(w)G* (=), FFEL

%ln(Z;re)"‘ N f In det®, (o) da.

H(y) = H(x) +§l7—1_rr In | detG(e*) | dw.

BE  BEESANER. BERLF y .t R
ARBATFI 2y, 2,0 FIRHET R R ZE B Jacobian
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H(yyoyn) = H(xyoaz,) + Ko (A1)
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