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ABSTRACT

The purpose of this project is equalizer creating with Radial Basis Function Artificial
Neural Network. This equalizer adjusts balance between frequency response of Low quality
guitars and High quality guitars. Artificial Neural Network in the equalizer is trained by amplitude.
Target for training is amplitude response of High quality guitar and input is amplitude response
of Low quality guitar. After finish training then feed signal through equalizer and then feed
output of equalizer to Low quality guitar. Theoretically the identity of sound of Low quality

guitar should be same with High quality guitar
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2.4 Artificial Neural Network faazls
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2.5 Radial Basis Function Neural Network
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Normaiized amplitude of low quality guitar
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Data preprocessing.

wav_file = scan_wav('C:\Users\USER\Desktop\Project');
nb_wav = size(wav_file , 2);

car = cell(l , nb wav / 3);

mar = cell(l , nb wav / 3);
org = cell(l , nb wav / 3);
Jj = 1;
k=1;
1 =1;
for i = 1 : nb wav
1F string(wav_file{i}(end - 6:end - 4)) == skring ('car")
car{j} = wav_file{i};
j o= j+1;
elseif string(wav_file{i}(end - &é:end - 4)) == string('mar')
mar{k} = wav_file{i};
k = k+1;
else
org{l} = wav _file{i};
1 = 1+1;
end
end

sound_car ceLR@bIwavi/|[|34, 2
sound mar = cell(nb wav / 3 , 1
sound org cel’l (nb way(7|I3} 1)

)
yi

for i =1 : nb wav / 3
file name = car{i};

[y » Fs] = audioread(file name);
yMono = sum(y, 2) / 2;
Size = size(yMono);

Size = Size(l);

for § = 1 : Size
sound_car{i}{j} = yMono(j);

end

file name = mar{i};
[y , Fs] = audioread(file*name);
yMono = suml(y, 2) / 2;

Size = size(yMono);
Size = Size(l);
for j =1 : Size
sound mar{i}{j} = yMono(j);
end

file name = org{i};
ly , Fs] = audioread(file name);
yMono = suml(y, 2) / 2;



Size = size(yMono);
Size = Size(l):;
for j = 1 : Size
sound org{i}{j} = yMono(j);
end
end

wd = transpose (hanning(10000)) ;
car amp = zeros(l , 5001);
mar_amp = zeros(l , 5001);
org amp = zeros(l , 5001);

car phs = zeros(l , 5001);
mar_phs = zeros(l , 5001);
org phs = zeros(l , 5001);

for i =1 : nb wav / 3
fprintf{'%d' 4 id"%
fprintE{"\n';
fprintf('caf An') ;

dummy = sound car{i};
dum size = size(dummy , 2);
rem = mod(dum_size , 10000);
for j =1 : 10000-rem

dummy {dum_size + j} = 0;
end

dummy amp = zeros(l , 5001);

dummy = cellZmat (dummy) ;

dum_size = size(dummy , 2);

for j = 1 @& 5000 : dum size - 9999
dummy2 = fft(wd .* dummy(j : j +9999));
dummy2 dummy2 (1 : 5001);
dummy3 = abs (dummy2) ;
dummy phs = angle (dummy2) ;
dummy_amp = cat(l , dummy amp , dummy3);
car_phs = cat(l , car phs , dummy phs);

end

dummy amp = dummy amp(2:end , :);
max_ = max (dummy_ amp) ;

max_ = max(max );

dummy_amp = dummy amp / max_;
car_amp = cat(l , car_amp , dummy amp);

fprintf ('mar \n');

dummy = sound mar{i};
dum_size = size(dummy , 2);
rem = mod (dum_size , 10000);
for j =1 : 10000-rem

dummy {dum_size + j} = 0;
end

dummy amp = zeros(l , 5001);



dummy = cell2mat (dummy) ;

dum_size = size(dummy , 2);

for j = 1 : 5000 : dum size - 9999
dummy2 = fft(wd .* dummy(j : J +9999));
dummy2 = dummy2 (1l : 5001);
dummy3 = abs (dummy?2) ;
dummy phs = angle (dummy2) ;
dummy amp = cat(l , dummy amp , dummy3);
mar_phs = cat(l , mar_phs , dummy phs);

end

dummy_amp = dummy amp(2:end , :);
max = % (dummy_amp) ;

max_ x (max_);

dummy amp dummy amp / max ;
mar_amp = cat(l , mar_amp , dummy amp);

fprintf ('org \n'W’;

dummy = sound org{i};
dum_size = size(dummy , 2);
rem = mod(dum_size , 10000);
for j = 1 : 10000-rem

dummy {dum_size + j} = 0;
end

dummy amp = zeros(l , 5001);

dummy = cellZmat (dummy) ;

dum_size = size(dummy , 2):

for j = 1 : 5000 : dum size - 9999
dummy2 fft(wd .* dummy(j : j +9999));
dummy2 = dummy2 (1 : 5001);
dummy3 = abs (dummy2) ;
dummy phs angle (dummy2) ;
dummy_amp = cat(l , dummy amp , dummy3);
org_phs = cat(l , org phs , dummy phs);

end

dummy amp = dummy amp{2:end , :);
max_ = max (dummy_amp) ;

max_ = max(max )’

dummy amp = dummy amp / max ;
org_amp = cat(l , org_amp , dummy amp);

end
car_amp = car_amp(2:end ,

mar_ amp = mar_amp(2:end ,
org_amp = org amp(2:end ,

—
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car_phs = car_phs(2:end ,
mar_phs = mar_phs(2:end ,
org_phs = org phs(2:end ,

—_——
e N

~

car_amp = transpose(car_amp);
mar_amp = transpose (mar_amp);
org_amp = transpose(org_amp);
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function wav_file = scan wav(directory
listing = dir(directory);
dim_list = size(listing);
dim_list = dim list(1);

— g0

file name = cell(l , dim list);
wav_file = cell(l , dim list);

for 4 =1 : dim list
file name{i} = char(listing(i) .name);
if strlength(file name{i}) < 5
file name{i} = 'Wrong';
end
end
for i = 1 : dimMist
a = char(file name{i});
a = a(end-2 : end);
if string(a) ~= string('wav')
file name{i} = 'Wrong';
end
end
i = 1;
for i = 1 : dim list
a = file name{i};
if string(a) ~= string('Wrong')
wav_file{j} = file name{i};
j=3 + 1;
end
end
idx = 13

for i = W § d@gm list
if class(wav_ file{dim list - i + 1}) ~= string('double')
ids [ digl list—s % ¥ (14
break
end

end

wav_file = wav_file(l:1idx);
end



Feed Forward Process.

[y , Fs] = audioread('Track 9 o.wav');
yMono = sum(y, 2) / 2;

song = transpose (yMono) ;
rem = mod(size(song , 2) , 10000);
song = cat(2 , song , zeros(l , 10000 - rem));
wd = transpose (hanning(10000)) ;
song_piece = zeros(l , 10000);
len data = size(song , 2);
for i = 1 : 5000 : len data - 9999
dummy = wd .* song(: ,i:i+9999);
song_piece = cat(l , song piece , dummy);
end
song_piece = song piece(2:end ,:);
song fre = [fft (song piesewvi s 2);

song fre = somg \fhels , BE50G1) 7

song_amp = abs(song_ fre);
song phs angle (song fre);

max_amp = max(song_amp);
max_amp = max(max_amp);
song_amp = song_amp / max_amp;

song_amp = transpose (song_amp) ;

y = RBF_amp 4 (song amp);

Yy = transpose(y):

y_complex = complex(y .* cos(song phs) , y .* sin(song_phs));
y_complex(: , 1) = abs(y complex(: , 1));

y_complex(: , 5001) = abs(y complex(: , 5001));

half = conj(y_complex(: , 5000:-1:2));

y_complex = cat(2 , y complex , half);



y_time = ifft(y complex , [] , 2);:
song new = zeros(l , len data);

J = L
for i = 1 : 5000 : len data - 9999
fprintf( "3d. w 24V , A . J)=
fprintf('\n');
song_new(i:1+9999) = song new(i:1+9999) + y time(j , :);
=3 + 1; B
end

song_new = song new * 1000;

audiowrite ('Track_9 RBF.wav' , song new , 44100);





