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% wavel et denoi si ng

% | oad subband coefficients

D = 6; % nunber of |evels

thresh = 0.1; % coefficient threshold

str=load(’ dbl. mat’); varnames=fiel dnames(str); db=getfield(str,varnanmes{1});
h = db(:)/sum(db)*sqrt(2); % nornal i ze

g = flipud(h.*((-1).”~2:length(h)]).");

I pfa = flipud(h); % anal ysi s | pf

hpfa = flipud(g); % anal ysi s hpf

| pfs = h; % synt hesi s | pf

hpfs = g; % synt hesi s hpf

% create noi sy step waveform

O\Nx = 512; Nb = 64; x = zeros(Nx-Nb+1,1); x(1:Nb:end) = rand(Nx/Nb, 1);
% = conv(x,ones(Nb,1));

% = x + 0.03*randn(size(x));

| oad steps.mat; Nx = |l ength(x); %try D=6, thresh = 0.1, dbl. mat

% create noi sy chirp waveform
O\Nx = 512; x = sin([0:Nx-1].72/5000)."; % = [x;flipud(x)];
% = x + 0.1*randn(size(x));

% oad chirp.mat; Nx = length(x); %try D=4, thresh = 0.3, dbl0. nat
% wavel et filterbank analysis via circular convol ution
a old = x;
d =1[];
for i=1:D,
tnmp = real (ifft(fft(a_old).*fft(lpfa,length(a_old))));
a =whift('1 ,tnp(2:2:end),length(h)/2-1); % scal ef xn coefs
tnp = real (ifft(fft(a_old).*fft(hpfa,length(a old))));
d =[wshift('1 ,tnp(2:2:end),length(h)/2-1);d]; % wavel et coefs
a old = a;
end;
w clean = [a;d]; %total coefs

% wavel et filterbank analysis via circular convol ution

a_old =vy;

d =[];

for i=1:D,
tnmp = real (ifft(fft(a_old).*fft(lpfa,length(a_old))));
a =whift('1 ,tnp(2:2:end),length(h)/2-1); % scal ef xn coefs
tnp = real (ifft(fft(a_old).*fft(hpfa,length(a old))));
d =[wshift('1 ,tnp(2:2:end),length(h)/2-1);d]; % wavel et coefs
a old = a;

end;

w = [a;d]; %total coefs

% wavel et donai n threshol di ng
i ndx_small = find(abs(w)<thresh);
ww = w, ww(indx_small) = zeros(length(indx_snmall),1);

% wavel et filterbank synthesis via circular convol ution
a_new = w(1: Nx/ 2*D);
for i=D:-1:1,
a_up = zeros(2*length(a_new),1); a up(l:2:end) = a_new,
d_up = zeros(2*length(a_new),1); d_up(l:2:end) = ww( Nx/ 27 +1: Nx/ 27 (i-1));
a_new = real (ifft(fft(a_up).*fft(lpfs,length(a_up)))) +. ..
real (ifft(fft(d_up).*fft(hpfs,length(d_up))));
end;
X_hat = a_new;

figure(l);
subpl ot (321);
plot(w); title('noisy transformcoefs’);
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subpl ot (323);
plot(ww); title(' thresholded transformcoefs’);
subpl ot (325);
pl ot (w_clean); title(’ noiseless transformcoefs’);
%xis([1, Nx,-0.5,0.5]);
subpl ot (322);
plot(y); title(’noisy signal’);
subpl ot (324);
plot(x _hat); title( denoised signal’);
subpl ot (326) ;
plot(x_hat-x); title(’'reconstruction error’);



