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In Ref. [1], Baek and Elliott investigated the effects of plant uncertainties in active control
systems on the placement of loudspeakers by deriving the minimum residual error with
unstructured uncertainty in plant response. The minimum residual error of Eq. (44) in Ref. [1] was
derived using the optimal input vector as follows:

uopt ¼ �½ðG0 þ DGÞHðG0 þ DGÞ��1ðG0 þ DGÞHd0: ð1Þ

This means that the uncertainty DG is assumed to be known and can be used when obtaining the
optimal input vector. The assumption is not correct since the optimal input vector should be
calculated from the nominal values only. The cost function J can be written as

J ¼ ðd0 þGuÞHðd0 þGuÞ: ð2Þ

Hence, the correct derivation for the minimum residual error Jmin should take the form of

Jmin ¼ dH
0 d0 þ dH

o ðG0 þ DGÞuopt þ uH
optðG0 þ DGÞHd0 þ uH

optðG0 þ DGÞHðG0 þ DGÞuopt; ð3Þ

where the optimal input vector is

uopt ¼ �½GH
0 G0��1GH

0 d0: ð4Þ

If Eqs. (39)–(42) of Ref. [1] are used, the mean value of Jmin is simplified as follows:

E½Jmin� ¼ J0 þ E½DJ�; ð5Þ

where the nominal minimum cost function J0 related only to the nominal value is

J0 ¼ dH
0 ½I�G0ðGH

0 G0Þ
�1GH

0 �d0 ð6Þ
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and the value DJ related to the uncertainties is

DJ ¼ uH
optDG

HDGuopt: ð7Þ

Consequently, the E½Jmin� can be derived as follows:

E½Jmin� ¼ J0 þ buH
optuopt; ð8Þ

where uH
optuopt is a control effort and b represents the amount of uncertainty defined in Ref. [1].

This equation appears to have a simple analytic form whereas the analysis presented in Ref. [1]
does not. The result definitely implies that among many variations of loudspeaker arrangement
with the same nominal minimum cost function J0 which give good attenuation, a particular
loudspeaker arrangement with low control effort uH

optuopt has robust performance to the random
variations in the plant response. Therefore, the above derivation leads to the same conclusion as
in Ref. [1].
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