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1st STAGE: AVERAGE (TOP) AND DETAIL (BOTTOM)
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Example 10-12:
Daubechies wavelets

Sparsification of db2

Purpose:  To study how db2 Daubechies
wavelets sparsify piecewise linear signals.

Inputs: Piecewise linear ramp signal.

Outputs: Left column: Piecewise linear ramp
signal and reconstruction from db2 Daubechies
wavelets. Right column: db2 daubechies wavelet
transform of piecewise linear ramp signal. Note
that the first-order wavelet transform is sparse.

Program:
%Compression of Piecewise Linear using
db2 Daubechies wavelet transformn.

2nd STAGE: AVERAGE (TOP) AND DETAIL (BOTTOM)
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ORIGINAL (TOP) AND RECONSTRUCTED (BELOW)
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%Also reconstruct piecewise linear Z1B(1:2:2*length(x2))=H(1)*z2(1:end-2)+H(3)*z2(Z

from its wavelet transform (not in Z1B(2:2:2%length(x2))=H(2)*z2(2:end-1)+H(4) *z2 (&
text) . Z1=Z1A+Z1B;%Z1=X1.
%Construct Piecewise Constant Signal: Z1=[X1 X1(1:2)];z1=[x1 x1(1:2)];%1st

clear;X(1:5)=[-2:2];X(6:13)=[3:-0.5:-0.53tage Reconstruction:

X(14:23)=[-1:0.2:0.8];X(24:32)=[1:-0.3:-1.204(1:2:2*1length(x1))=G(1)*Z1(1:end-2)+G(3) *Z1 (2

figure,subplot(211),stem(X),axis ZOA(2:2:2x1length(x1))=G(2)*Z1(2:end-1)+G(4)*Z1 (3
tight,title(’ORIGINAL SIGNAL’) ZOB(1:2:2xlength(x1))=H(1)*z1(1:end-2)+H(3)*z1(Z

%db2 Daubechies Scaling (G) and ZOB(2:2:2*x1length(x1))=H(2)*z1(2:end-1)+H(4)*z1 (3
Wavelet (H) Functions: Z0=Z0A+ZO0B; %Z0=X.

G=[1+sqrt(3),3+sqrt(3),... figure,subplot(211),stem(X),subplot(212),stem(ZC

3-sqrt(3),1-sqrt(3)]1/4/sqrt(2); title (’ORIGINAL (TOP) AND

H=f1iplr(G). * (—1).l0 : length(G) — 1]; RECONSTRUCTED (BELOW) )

L=length(G) ;

%1st Stage db2 Daubechies Wavelet
Transform:

XX=[X(end-L+2:end) X];%Cyclic
Pre-padding

X1=G(1)*XX(L:2:end-1)+G(2)*XX(L-1:2:end-2)+G(3) *XX(L-2:2:
x1=H(1)*XX(L:2:end-1)+H(2) *XX(L-1:2:end-2)+H(3) *XX(L-2:2:

%2nd Stage db2 Daubechies Wavelet
Transform:

XX=[X1(end-L+2:end) X1];%Cyclic
Pre-padding

X2=G(1)*XX(L:2:end-1)+G(2)*XX(L-1:2:end-2)+G(3) *XX(L-2:2:
x2=H(1)*XX(L:2:end-1)+H(2)*XX(L-1:2:end-2)+H(3) *XX (L-2:2:

figure,subplot(211),stem(X1),subplot(212),stem(xl),axis
tight, ...
title(’1st STAGE: AVERAGE (TOP) AND
DETAIL (BOTTOM)’)
figure,subplot(211),stem(X2),subplot(212),stem(x2),axis
tight,...
title(’2nd STAGE: AVERAGE (TOP) AND
DETAIL (BOTTOM)’)
%Inverse Wavelet Transform of
X2,x2,x1:
Z2=[X2 X2(1:2)];z2=[x2 x2(1:2)];%2nd
Stage Reconstruction:
Z1A(1:2:2*length(x2))=G(1)*Z2(1:end-2)+G(3)*Z2(2:end-1);
Z1A(2:2:2*1length(x2))=G(2)*Z2(2:end-1)+G(4)*Z2(3:end) ;

end-3)+G(4) *XX(L-3:2:
end-3)+H(4) *XX(L-3:2:

end-3)+G(4)*XX(L-3:2:
end-3)+H(4) *XX(L-3:2:

end-4) ;
end-4) ;

end-4) ;
end-4) ;



