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Design of Subband Filter Banks for Multimedia Signal Processing (II)
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This project has accomplished the research work
for the design of the analysis and synthesis FIR
filters of two-channel nonuniform division filter
banks. We first formulate the design problem as
an optimization problem based on an approxi-
mation scheme. An efficient iteration procedure
is developed to update the filter coefficients dur-
ing the iteration process. The effectiveness of the

developed technique to solve the design problem
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is illustrated through several design examples.
Keywords: Nonuniform-Division Filter Banks,
Optimization.
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Due to the fact that multimedia information be-
comes a necessary part of modern life. Process-
ing the speech or audio signals of multimedia
information has been viewed as an importan-
t research work. However, conventional unifor-
m subband decomposition is not an appropriate
scheme to match the requirements for the sub-
band coding of speech and audio signals. The
most appropriate decomposition must consider
the critical bands of the ear. It has been shown
that these critical bands have nonuniform band-
widths and cannot be easily constructed by con-
ventional tree structure based on two-channel

QMF banks. Therefore, it is worth considering



the design problem of two-channel nonunitorm-
division filter (NDF}) banks.
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%5 5 iE-First, we present a new NDF banks

and derive the associated formulas for the in-
put/output relationship. According to these for-
mulas, we then derive the problem formulation
for optimally designing an NDF bank under the
minimax and least-squares criteria. To solve the
resulting optimization problem, an efficient de-
sign technique has been developed based on an
appropriate approximation scheme and a novel
approach for updating the filter coeflicients.
W5 In this project, we have developed a
new system structure for constructing an ND-
F bank and derived the formulas for relating
the input /output relationship of the NDF bank.
Next, an efficient technique has been presented
for designing the proposed NDF bank. The ef-
fectiveness of the proposed design technique has
been demonstrated by several computer simula-
tion examples.
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We have finished the proposed research work
during the one-year period. Utilizing an approx-
imation scheme and an appropriate coefficien-
t update formula, we have presented a method
to design a two-channel nenuniform-division fil-

ter bank which is optimal in the minimax re-

construction error and least-squares stopband
response sense. The optimal filter coéfﬁcients
can be obtained by solving only linear equation-
s. The effectiveness of the proposed method has
been demonsirated by several computer simula-
tion examples.
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