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In this paper, we describes that output error Al MY AlAay] ol Beo e oE Tyl o] g Fe] M
variance ¢?2y, = E{2y* ], due to the slight 8 Alatd olEow Au w7 £l & Eel sl 7}
variation of the state-space coefficient [ABCD], weaboh, gui, AE 0 Alarr ol @6 Hag4 gHD A
which is the coefficient quantization error, is B wEg Agsts JhdozZM JRolA I Zaédd
normalized on the variance ¢®/ of A[ABCD]}, for o) el oy siolAdil hgSHae arliE &M Al

cases that infinite wordlength state-space digital

filter is realized by the finite one.

That is, defining S=E [ ~yd J /A% as the
statistical sensitivity and extending pseudo co-
ntrollability gramian, pseudo observability gram-

ian, and 2nd order mode analysis method, to the

state space digital filter, we synthesize the re-
alization structure with minimum statistical sen-
sitivity and prove the efficiency of the minimum

structure synthesis by the simuiation.
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Fig.1 Block diagram for coefficient

quantization error analysis
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the slight variation of the state-
space coefficient .
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Fig.3 Frequency characteristic curve of
the elliptic digital filter
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Table 2. State-Space Coefficient for minimum

Statistical Sensitivity
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Table 3. Statistical Sensitivity of realization
Structure.

K w S
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Table 4. Output error variance due to state-
space coefficient quantization.
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