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1 Introduction

This file introduces the MATLAB code that implements the twgoaithms (i.e., Al-
gorithms 1 and 2 in [1], or Algorithms 4.1 and 4.2 in [2]) used the construction of
quincunx filter banks with perfect reconstruction, linehage, high coding gain, cer-
tain vanishing moments properties, and good frequencgthatg. The code can be
used to design quincunx filter banks with two, three, or fdting steps. The SeDuMi
Matlab toolbox [3] is used to solve the second-order congrammming subproblems
in the two algorithms, and must be installed in order for tuide to work. The SeDuMi
toolbox can be obtained from its official website at httgdigmi.mcmaster.ca/.

2 Codefor Algorithm 1

Algorithm 1 is used to design quincunx filter banks with twitifig filters.

21 L2n.m
Purpose Optimal design of quincunx filter banks with twaridtsteps.
Usage [p, u] = L2n(ssize, Np, Nu, level, model, igpoint, x00, sf, dm, ws, wp,
outname)

Description  Input:
s_size: the support sizes of the two lifting filters, a<14 vector with each
element being even and less than 8
Np: number of dual vanishing moments. Np is an even integersafdi
Nu: number of primal vanishing moments. Nu is an even integdrian
<Np
level: number of decomposition levels, usuattye
model: model for input images, 0 (isotropic) or 1 (separable)
ini_point: type of initial point, 0 (KS filter banks proposed in [4]), faf-
dom initial point), or 2 (fixed initial point given by x00)
x00: the fixed initial point when inpoint = 2
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sf: scaling factod for the upper bound of the error functiep, as given

in (40) in [1].

dm: quincunx sampling matrix, 01 % |) or 1 ([1 }])

ws: weight for the stopband, a nonnegative real number

wp: weight for the passband, a nonnegative real number

outname: name of the output data

Output:

p: coefficients of the first lifting filter

u: coefficients of the second lifting filter

All of the intermediate and final results are saved in the Matvorkspace

named ‘outname’.

Algorithm 1 in [1], or Algorithm 4.1 in [2].
[p,ul=L2n([4444],2,2,4,0,0,(], 2,0, 1, 1, ‘déest’);

[p,ul=L2n([6666],4,4,4,0,1,]], 1,0, 1, 0, ‘data/test’);

3 Codefor Algorithm 2

Algorithm 2 is used to design filter banks with more than tvitirlg filters.

3.1 L3n2.m

Purpose
Usage

Description

Optimal design of quincunx filter banks with thrimty steps, where the
first lifting filter adds the first channel to the zeroth one.
[Al, A2, A3] = L3n2(ssize, level, model, inpoint, x00, sf, Np, Nd, dm,
ws, wp, outname)
Input:
s size: support sizes of the three lifting filters, ax16 vector where each
elementis even and 6
level: number of decomposition levels, usuaitye
model: model for input images, 0 (isotropic) or 1 (separable)
ini_point: initial point, 0 (KS filter banks in [4]), 1 (random initialgint),
or 2 (fixed initial point given by x00)
x00: the fixed initial point when inpoint = 2
sf: scaling factod for the upper bound of the error functien
Np: number of primal vanishing moments (2 or 4)
Nd: number of dual vanishing moments (2 or 4)
dm: quincunx sampling matrix, 01 % |) or 1 ([1 }])
ws: weight for the stopband, a nonnegative real number
wp: weight for the passband, a nonnegative real number
outname: name of the output data
Output:
A1, A2, A3: lifting filter coefficients
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3.2 L3nm
Purpose
Usage

Description
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3.3 L4n.m
Purpose
Usage

Description

All of the intermediate and final data are stored in the Matlaokspace
named ‘outname’.
Algorithm 2 in [1], or Algorithm 4.2 in [2].

[Al, A2, A3] = L3n2(4*ones(1,6),4,0, 1,[], 1, 2,®,1, 1, ‘data/test’);
[A1, A2, A3]=L3n2([444422],4,0,0,]],2,4,4,0,1,0, ‘ddtest’);

Optimal design of quincunx filter banks with thriimty steps, where the
first lifting filter adds the zeroth channel to the first one.
[Al, A2, A3] = L3n(ssize, level, model, inpoint, x00, sf, Np, Nd, dm,
ws, wp, outname)
Input:
s_size: support sizes of the three lifting filters, ax16 vector where each
elementis even and 6
level: number of decomposition levels, usuaitye
model: model for input images, O (isotropic) or 1 (separable)
ini_point: initial point, O (KS filter banks in [4]), 1 (random initialgint),
or 2 (fixed initial point given by x00)
x00: the fixed initial point when inpoint = 2
sf: scaling factod for the upper bound of the error functien
Np: number of primal vanishing moments (2 or 4)
Nd: number of dual vanishing moments (2 or 4)
dm: quincunx sampling matrix, 01 % ]) or 1 ([1 }])
ws: weight for the stopband, a nonnegative real number
wp: weight for the passband, a nonnegative real number
outname: name of the output data
Output:
A1, A2, A3: lifting filter coefficients
All of the intermediate and final results are saved in the Matvorkspace
named ‘outname’.

Algorithm 2 in [1], or Algorithm 4.2 in [2].
[Al, A2, A3] = L3n(4*ones(1,6),4,0,0,], 2, 2, 2,10 1, ‘data/test’);
[Al,A2,A3]=L3n(444422],4,0,1,]],1, 2,4,0,1, 0, ‘datast’);

Optimal design of quincunx filter banks with fouiri steps, where the
first lifting filter adds the zeroth channel to the first one.

[Al, A2, A3, Ad] = LAn(ssize, level, model, inpoint, x00, sf, Np, Nd,
dm, ws, wp, outname)

Input:



s_size: support sizes of the three lifting filters, ax18 vector with each
element being even and 6

level: number of decomposition levels, usuaitye

model: model for input images, O (isotropic) or 1 (separable)
ini_point: initial point, O (KS filter banks in [4]), 1 (random initialgint),
or 2 (fixed initial point given by x00)

x00: the fixed initial point when inpoint = 2

sf: scaling factod for the upper bound of the error functien

Np: number of primal vanishing moments (2 or 4)

Nd: number of dual vanishing moments (2 or 4)

dm: quincunx sampling matrix, 01 % ]) or 1 ([1 }])

ws: weight for the stopband, a nonnegative real number

wp: weight for the passband, a nonnegative real number

outname: name of the output data

Output:

A1, A2, A3, A4: lifting filter coefficients

All of the intermediate and final results are saved in the Matvorkspace
named ‘outname’.

Algorithm  Algorithm 2 in [1], or Algorithm 4.2 in [2].

Examples [Al, A2, A3, Ad]=L4n(4*ones(1,8),4,0,0,], 2,4,0, 1, 1, ‘data/test’);
[Al,A2,A3,A4]=L4n([22224444],4,0,2,[-0.25-0.25 0.1R5125
zeros(1, 16)], 1, 2, 2, 0, 1, 1, ‘data/test’);
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