FRIERFFELR LA : PP RRESL

FEFZRTWIAANE FHENTEAIE OIS RA R
B2 3 (U3)

P

P AR E
-4 ¥3 0 NSC91-2219-E-002-046-

HFYPRF: OL#£ 087 OLp 5 924 077 31Lp
REEE A8 g1 a8 L By

)J.%l;ffj\ _%t_*;_z
PEEE R PRFEELL HRY, PR HLE AR

SR SRR B

BB R AT AR A

PooE X R 92#£ 5% 137



FRAERATFEELRERAEHFALFIIY 2 5
F £

B2 FARNZE HMECHE I Rd gt B2 R

(1/3) Design of Subband Filter Banksfor Applicationsin Audio,

Video, and
Multimedia Signal Processing (1/3)
B % IR A Y | P

7 F %EL 0 NSC91—2219—E—002—046—

HEFHPEF D 91E 8% 1px 92#& 77 31p

A RARA F 3T ORER 2




(AR LS F o @47 2
(AL« b o UL &R 3w B4R 2 -
NRRER ke BREAF AL HY A B

BEEER RS R E R S

HEEE: A g isas
PoE X K 92# 5% 13
B FARAZ JHMEE IO T pt B2 kit

(1/3)

Design of Subband Filter Banksfor Applicationsin Audio, Video,

and
Multimedia Signal Processing (1/3)

* 3 %% ¢ NSC 91-2219-E-002-046
HiFHR:901# 8% 1p 3 RETH 3P
A 1 3kT R2ABAETHBIRE (K
VERFEFIE CHPE, PR HER AR

PP RER Lod i it e FIR & 4 44 4p 28 i 4p

rtge ENCNET S ;_:rm_‘ - it 2 ﬁgdiffﬁ—ﬁ’l' *};F'%/fﬁ/}igg 2 I2



|7':3 "I'- —‘J_ N ¢

'S ok WINE R St 34 4§

5 FIR hk B 4 P2 R3S At

‘_.

TR P o P A L i P IHK
#0 FIR ik B 5 2455 subp iy i
ARt B2 B B pt B e
BRI A% o L4 FIR

B AU Ap i E A ik 2 AL
R gk Bl en kSR HERCR - R
GE RS E LR VS F s S S
Mo TRBRT R HRE AT E AR LT
B o

Mt 1 G URER R F - B &K

e B o

T BT RER

This project has accomplished research
work for the development of the theory and
system structure of FIR quadrature mirror
filter (QMF) banks with linear phase and low
group delay

response.  Utilizing an

approximation scheme and an iterative
algorithm, we have developed a method to
design a two-channed QMF bank with
continuous coefficients under the design
criteria, namely, least-squares reconstruction
error and least-sgquares stopband response for
analysis filters. It is shown that the optimal
filter coefficients can be obtained by solving
only linear equations. In conjunction with an
iterative algorithm, a method is then
presented to obtain the desired design result.
The effectiveness of the proposed design

techniqgue is demonstrated by severa

simulation examples.
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Due to the fact that multimedia
information becomes a necessary part of
modern life, processing the audio or video
signals of multimedia information has been
viewed as an important research work. To
deal with the difficulty of large data capacity
required for transmitting multimedia signals,

one of the possible remedies is to develop

advanced  digita signal processing
technology for reducing the required

information regarding the audio and video
signals. In other words, the techniques of
bandwidth compression and decompression,
coding and decoding should be considered.
Using subband filter banks has been
recognized as an efficient approach for
achieving the above purposes. Most of
conventional design techniques consider the
design of quadrature mirror filter (QMF)
banks using finite impulse response (FIR)
filters with some kind of symmetry in filter
coefficients to keep the linear phase response.
However, the system delay of the designed
QMF bank is determined by the lengths of
the FIR filters used; hence, the long overall
system delay of a QMF bank with
linear-phase FIR analysis filters may prohibit
practical

multimedia signals. Therefore, it is worth

applications for  processing



investigating the design of FIR QMF banks
with low group delay. In this three-year
research project, we will focus on the
development of design theory for subband
filter bank with low group delay. Based on
severa useful optimization criteria, we will
devel op efficient techniques for designing the
subband filter banks to achieve the goals of
minimizing magnitude and group delay
errors for processing audio and video signals
of multimedia data
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First, the QMF banks with a low group
delay response for redlization is developed -
Then, a method is developed based on an
approximation scheme for

OQMF bank with

reconstruction

designing a
continuous-coefficient
optimal response  and
stopband response for its linear-phase (LP)
FIR analysis and synthesis filters in the
least-squares (L) sense. This method is
further incorporated with an iterative
algorithm to optimally design QMF banks
with L, reconstruction response and L
stopband response for analysis and synthesis
filters. It has been shown that the design
method can achieve satisfactory design

results.
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In this project, we have developed a
technique for the optima design of
two-channel QMF banks with linear-phase

FIR filters and low group delay response.

First, we formulate the design problem with
continuous coefficients for the optimal
criteria, namely, least-squares reconstruction
response and filter stopband response. An
approximation scheme has been utilized to
achieve the design of optimal response
behavior. In conjunction with an iterative
algorithm, an efficient method to obtain an
optimal design with low group delay
The

effectiveness of the proposed technique has

response  has been  presented.

been demonstrated by several design

examples.
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