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1.1 GUI INTRODUCTION
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1.2 GUI INTRODUCTION &k
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2.1 AF4 (d8)
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2.1 15E (88)

aquency Spectrum : Frequency Spectrum

app.MaleRef = [80, 150];

[p, f] = periodogram(app.s, [], [], app.Fs); % EIE5 5| &
p = abs(p/max(p)); %5 5

%% tindpeaks %% A i
format short

[app.pks, app.locs] = findpeaks(p, 'MinPeakHeight', ©.82);
app.FreqIndex = f(app.locs);

%% Gender Detection o

e 0 "
i w1l Th i L — - -'
A R e 10 0 200 250 300
MaleCount = @; [Hz] f [I‘ ‘L'-"l
for 1 = 1:numel(app.FreqIndex)
if(app.mMaleRef(1)<=app.FreqIndex(i) && app.FreqIndex(i)<=app.MaleRef(2)) LA Al E 2 M A ol E &1
MaleCount = MaleCount + 1; (:I o — 1= ﬂ) (O:I L ﬂ)
end
end

3. XIEXZAIE HIEFO 2 MaleRefZE THE O FRULY,
(@:]
(@)

5. =& M= 59| index?t HAF FA2|| I HL{0f| AL M MaleCount HF S7HA|ZICE.
6. MaleCount’} 5ELCI 2o M o4O 2 50|A0|H Yoz IELS SIC}
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2.1 AFE (88)

function OpenButtonPushed(app, event)
app.OpenButton.Text = "Loading...";
app.OpenButton.Enable = "off";
pause(1);
try
app.dataset=load( allAudio.mat");
catch
app.VoiceAnalyzerLabel.Text = 'allaudio.mat Mot found';
app.lamp.color = [1.08 0.00 9.@0]; % Z HEH
end
try
app.TeamVoice=load( ' Teamg.mat');
catch
app.VoiceAnalyzerLabel .Text = 'Team9.mat Mot found';
app.Lamp.color = [1.00 0.00 @.@0]; % Zio HH
end
count =
Female = uitreenode(app.Tree, 'Text', 'Female');
Male = uitreenode(app.Tree, 'Text', "Male');
app.MaleRef = [88, 150];
app.FemaleRef = [200 280];
for Loop = 1:numel(app.dataset.Dataupload)
app.LoadeditField.value = Loop;
%#% extract and sound
app.s = app.dataset.Dataupload{1,Loop}.signal;
app.Fs = app.dataset.Dataupload{1,Loop}.Fs;
if Loop>=16 && Loop <= 20
app.Fs =2000;
end
app.N = numel(app.s);
app.t = (@:app.N-1)/app.Fs;
%% periodogram %%

[p, f] = periodogram(app.s, [1, [1, app.Fs); % ~HIEZ F50)]
p = abs(p/max(p)); %= =}

%% findpeaks %%

format short

[app.pks, app.locs] = findpeaks(p, 'MinPeakHeight', @.02);
app.FreqIndex = f(app.locs);

%% Gender Detection

MaleCount =
for i = 1:numel(app.FreqIndex)
if(app.MaleRef(1)<=app.Freqlndex(i) && app.FreqIndex(i)<=app.MaleRef(2))
MaleCount = MaleCount + 1;
end
end

if (MaleCount < 5) % Gender Tree
app.GenderGroup(Loop) =

if(count==0)
txte = string(l+round(Loop/5));
txt = 'student’ +txte;
Person = uitreenode(Female, 'Text' ,txt);

end
txte = string(Loop);
voice=uitreenode(Person, 'Text', txte);

if(count<4)
count=count+1;
else
count =0;
end

Copyright©. Saebyeol Yu. All Rights Reserved.
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2.1 154 (g8) I

else
app.GenderGroup(Loop) =

if(count==0)
txt® = string(l+round(Loop/5));
txt = ‘student’'+txte;
Person = uitreenode(Male, 'Text',txt);

end
txte = string(Loop);
voice=uitreenode(Person, ‘Text', txte);

if(count<4)
count=count+1;
else
count =8;
end
end
%% Frequency Peak
[pks2, locs2] = findpeaks(p, 'MinPeakHeight', ©.82, 'MinPeakDistance', 18@);
FreqIndex2 = f(locs2);

if(app.GenderGroup(Loop) == @) % if Female
for i = 1:numel(FreqIndex2)
if(Freqindex2(i) < app.FemaleRef(1) || FregIndex2(i) > app.FemaleRef(2))
pks2(i) = o;
end
end
else % if Male
for i = 1:numel(FreqIndex2)
if(FreqIndex2(i) < app.MaleRef(1) || FreqIndex2(i) > app.MaleRef(2))
pks2(i) =
end
end
end

for 1 = 1:numel(FreqIndex2)
if(pks2(i) == max(pks2))
app.HighFGroup(Loop) = FreqIndex2(i);
end

end

end %% Loop end

app.OpenButton.Enable = "off";
app.OpenButton.Text = "Extracted!";
app.MixButton.Enable = "on";
app.SeeDetailsButton.Enable = "on";
app.Lamp.Color = [0.00 1.00 8.00]; % =24 HZH

%% Frequency Grouping - kmeans
kgroups = app.GroupskEditField.Value;

[app.idx,app.C] = kmeans(app.HighFGroup',kgroups, 'MaxIter',1000);

for j = 1:kgroups
txt = 'Group' + string(j);
nodes(j) = uitreenode(app.Treez, 'Text', txt);
end
for i = 1:numel(app.dataset.Dataupload)
txte = string(i);
for n = 1:kgroups
if (app.idx(i)==n)
voice = uitreenode(nodes(n), 'Text',txte);
end
end
end

Copyright©. Saebyeol Yu. All Rights Reserved
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Group by frequency

» Group1

-

Group2

Group3
» Group4
» Group5

Groups

2.2 TU/F wAlet A0 ol 158

Using K-means clustering algorithm

|4 K-means Scatter — O *
OogE BIEE =27 490 &0 423D W EEZH b
=" O0E| & E
K-means Scatter
240 T .
w7 1 o Group |
e 1
i 2|
200 e 13
e 4
180 | o 5|
‘i 160 id C]l = k
S [app.idx,app.C] = kmean
140 Lo “O T
o. . o
.o - - [ s o. L
120 | R B e -
- N . " .“ -, .
_____ v_?_ — -8 _.“_._ — e _.h_ —
5| | See Details | 100 1 ’ . . ] o
o 9% ———— — € - — —g— — — — —
. o ‘
BO ' ] i i i i I
20 40 60 80 100 120 140
Index of Dataset

o7

Zt SU=9| 7|2 Tt IHHE ALO|2
HElE &ollA O1&2| 4= 1000H
F7d 8t8 A LS Sae[Ee 2
=we| 7| & I+ HO|H & K| gt
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s(app.HighFGroup',kgroups, 'MaxIter’,1000);
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2.2 ZOI47h QAR AR Chef 1EWS

Using K-means clustering algorithm

% Value changed function: GroupskditField

function GroupskEditFieldvalueChanged(app, event)
##% Frequency Grouping - kmeans
app.Tree2.Children.delete;

try

keroups = app.GroupsEditField.value;
[app.idx,app.C] = kmeans(app.HighFGroup', kgroups, 'MaxIter',1000);

for

end
for

end

app.

catch
end
end

J = 1:kgroups
txt = "Group’ + string(3j);
nodes(j) = uitreenode(app.Tree2, 'Text', txt);

i = 1:numel(app.dataset.Dataupload)
txte = string(i);
for n = 1:kgroups
it (app.idx(i)==n)
voice = uitreenode(nodes(n), Text',txte);
end
end

Lamp.Color = [0.00 1.80 0.80]; % =i Xl

17| A E
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2.

31 E| I:H||:|-| EAE' 7(I-7| A|7}0101
- i [ - —_ -1 x - O 1
Group by gender Wave Infomation
Time:2, A & Q 7} Frequency Spectrum
* Female 0.1 1
i
» Student? 5
0 c 05
* Student2 = %
=2
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7 0 2 4 6 100 150 200 250 300
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a8
9 Length [t] 5.312 Sampling Rate 48000 | Fundamental [Hz] 2254
10 Pattern . FFT
- ‘ Flay ‘ Matching ‘Auto-Curr&latlon ‘ Estimate ‘
b hdala

oz 9| B Bl F4c|7t Jle L+ E S ofLt BH=C.

GUIO|A| StudentE 11 = Auto-Correlation HHE S +2H Student? 22t 1.0| A BHE E

M| =A2| & xcorrPHL.
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3.1 B B S22 7] (ALEA)

-

% corr &= IS P/Q HIZ resample S}J|

Group by gender Wave Infomation

124 Time series of Voice Frequency Spectrum

it Fs9 >= app.Fs
135 S
[P, Q] = rat(app.Fs/Fs9); - Studentas 2.,
s9 = resample(s9, P, Q); 136 §
[C1, lag] = xcorr(app.s, s9); 137 : ol _.....m._
0 2 4 6 100 150 200
else 138 t [sec] f [Hz)
[PJ Q] = r‘at{FSE}f'app.FS}; 199 Length [t] 5.803 | Sampling Rate 48000 Fundamental [Hz] 138.4
ss = resample(app.s, P, Q); 140 R
3 . - o
[C1, lag] = xcorr(ss, s9); P g | AuteComelaion | 2z l eotmate | | N8
end -
(o) SEA O O|& — == (@) prars . _+
3. AT MASHEO| OPH M E 5t = MSFE 22 MEE 0| EZ resamplings =Lt
= = = X = o A IZ
4. xcorr ot Z1tE HITZ O 2 § HH O Z42|Qr YX|E otH & HMH 2| 0|55 C|AE1 0| ot
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% Button pushed function: AutoCorrelationButton
function AutoCorrelationButtonPushed(app, event)
count = @
count2 =
for Loop = 1linumel(app.TeamVoice,Team9)
s9 = app.TeamVoice.Team9{1,Loop}.signal;
Fs9 = app.TeamVoice.Teamd{1,Loop}.Fs;
% corr = 25l P/Q BHE resample &t

3
a;

if Fs9 >= app.Fs

[P, Q] = rat(app.Fs/Fs9);

s9 = resample(s9, P, Q);

[c1, lag] = xcorr(app.s, s9);
else

[P, Q] = rat(Fs9/app.Fs);

ss = resample(app.s, P, Q);

[c1, lag] = xcorr(ss, s9);
end

C1=abs(C1)/max(C1);
[pks, locs] = findpeaks(C1l, 'MinPeakHeight', ©.5, 'MinPeakDistance’, 3000@);
if (numel(pks)==1)
count = count + 1;
if(Ci(round(numel(C1)/2)) »>= ©.9)
if Loop<=5
name = '2H=
elseif Loop<=18
name = 'PHISY
elseif Loop<=15
name = 'Z[&Ef

T
E

Iz

T
il

i

end

end

count2 = count2 + 1;

break;
end
end

end

if count »= 1 && count2 >»=
app.WhoEditField.value
else
app.WhoEditField.value
end

name;

"Unidentified’;

Copyright©. Saebyeol Yu. All Rights Reserved.
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E| I 2A2| 7| (=Iks Qo
32 O —|—'—E- 7:7 (_I_-LL_I_ O_I)
% P/Q HHE PESample ﬁ|‘j| Wave Infomation
qE Time &, A M A CQ ] Frequency Spectrum
it Fs9 »>= app.Fs | 2
[P, Q] = rat(app.Fs/Fs9); S £ 05
s9 = resample(s9, P, Q); 2
] = _ﬂumln._.
= fft(app.s); 02, ; 4 6 150 200
else t [sec) f [Hz]
[P, Q] = rat(Fs9/app.Fs); Length [{] 5803  Sampling Rate 48000  Fundamental [Hz] 138.4
ss = resample(app.s, P, Q);
— 'F'Ft(SSI;; ( PP ’ ’ )J Play h?aatgﬁirr:‘g Auto-Correlation ‘ Eszrn-;te ‘ =\ &=t
end
2. F Mz o HEZ Y OIEFE LX[AZ]7] &8 &+ = & 22 MET 20| EZ resamplingd{ =L

3. ZtZtO| FFTO| A I3 9| QlE

4. &

Bl S|t EX|otE B #HO 0|F= LA

rultl

of| O] StLt.
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function FFTEstimateButtonPushed(app, event)
for Loop = 1:numel(app.TeamvVoice.Team9)

s9 = app.TeamVoice.Team9{1,Loop}.signal;
Fs9 = app.TeamVoice.Team9{1,Loop}.Fs;
% P/Q HHE resample GtJ|

if Fs9 >= app.Fs
[P, Q] = rat(app.Fs/Fs9);
s9 = resample(s9, P, Q);
s = fft(app.s);

else
[P, Q] = rat(Fs9/app.Fs);
ss = resample(app.s, P, Q);
s = fft(ss);

end

s = fft(s9);

s = real(s);

s9 = real(s9);

N1 = length(s);

N2 = length(s9);

s(round(N1/2) : N1) = @;

s9(round(N2/2) : N2) = @;

[s_high y, s_high x] = max(s);
[s9 high y, s9 high x] = max(s9);

end

end

if(s9 high y - 8.882 <= s _high y &% s high y <= s9 high v + 8.082)

else

end

if Loop<=5

app.WhoeditField 2.value

elseif Loop<=10

app.WhoEditField 2.Value

elseif Loop<=15

app.WhoEditField 2.value

end
break;

app.WhokditField 2.value

0
Bl
1z

[
0

o]
o
(]
i

E
o
i

‘Unidentified’;
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Two Series Mixer

e Female Group
Male Group
Any
el o

Mix

Filter Switch

d5 8 S/ A7 71

XEet & 72| 47| 7|

N 7S

2t E2E 7|5

ZE ALK 7S
F Az HEE YO|EZ ME CHE B2,
=2 HEZ 2 O|EQ M E ZH2(H2) MEZ Y 0|ER
Ct2 MZ 2l (resample)& L Ct

% Resampling
if Fsl >= Fs2
[P, Q] = rat(Fs2/Fsl);

sigl = resample(sigl, P, Q);
Fs1 = Fs2;

else
[P, Q] = rat(Fsl1/Fs2);
sig2 = resample(sig2, P, Q);
Fs2 = Fsl;

end

nl = 1:length(sigl);

n2 = 1:length(sig2);

n = min(min(nl), min(n2)):max(max(nl),max(n2));
yl = zeros(1,length(n));

y2=y1;

y1(find((n>=min(n1))&(n<=max(n1))==1))=sigl;
y2(find((n>=min(n2))&(n<=max(n2))==1))=sig2;
app.MixSig= y1 + y2;

app.MixFs = Fsi;

app.MixN = n;

Copynght©. Saebyeol Yu. All Rights Reserved.
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4.1 =& #7175 2

2709 s#s ALt

% Button pushed function: MixButton
function MixButtonPushed(app, event)

if app.FemaleGroupButton.vValue ==

RndIndex = randi([1 10],1,2);

% RndIndex = [ 2 , 7];
sigl = app.dataset.Dataupload{1,RndIndex(1)}.signal;
Fs1l = app.dataset.Dataupload{1,RndIndex(1)}.Fs;

sig2 = app.dataset.Dataupload{1,RndIndex(2)}.signal;
Fs2 = app.dataset.Dataupload{1,RndIndex(2)}.Fs;

% Resampling downsampling
if Fsl >= Fs2
[P, Q] = rat(Fs2/Fs1);
sigl = resample(sigl, P, Q);
Fs1l = Fs2;
else
[P, Q] = rat(Fs1l/Fs2);
sig2 = resample(sig2, P, Q);
Fs2 = Fs1;
end
nl = 1:length(sigl);
n2 = 1:length(sig2);
n = min(min(nl), min(n2)):max(max(nl),max(n2));
yl = zeros(1,length(n));
y2=y1;
y1(find((n>=min(n1))&(n<=max(nl))==1))=sigl;
y2(find((n>=min(n2))&(n<=max(n2))==1))=sig2;

app.MixSig= y1 + y2;
app.MixFs = Fsi1;
app.MixN = n;

elseif app.MaleéroupButton.Value =1

RndIndex = randi([11 140],1,2);
sigl = app.dataset.Dataupload{1,RndIndex(1)}.signal;
Fs1l = app.dataset.Dataupload{1,RndIndex(1)}.Fs;
sig? = app.dataset.Dataupload{1,RndIndex(2)}.signal;
Fs2 = app.dataset.Dataupload{1,RndIndex(2)}.Fs;
if 16<=RndIndex(1) && RndIndex(1)<20

Fsl = 8000,

end

if 16<=RndIndex(2) && RndIndex(2)<20
Fs2 = 8000;

end

% Resampling
if Fsl »>= Fs2
[P, Q] = rat(Fs2/Fs1);
sigl = resample(sigl, P, Q);
Fsl = Fs2;
else
[P, Q] = rat(Fs1/Fs2);
sig2 = resample(sig2, P, Q);
Fs2 = Fs1;
end
nl = 1:length(sigl);
n2 = 1:length(sig2);
n = min(min(nl), min{(n2)):max(max(nl),max(n2));
yl = zeros(1,length(n));
y2=y1l;
y1(find((n>=min(n1))&(n<=max(nl))==1))=sigl;
y2(find((n>=min(n2))&(n<=max(n2))==1))=sig2;
app.Mixsig= y1 + y2;
app.MixFs = Fs1;
app.MixN = n;

Copyright©
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elseif app.AnyButton.value ==

RndIndex = randi([1 140],1,2);
sigl = app.dataset.Dataupload{1,RndIndex(1)}.signal;
Fs1 = app.dataset.Dataupload{1,RndIndex(1)}.Fs;
sig? = app.dataset.Dataupload{1,RndIndex(2)}.signal;
Fs2 = app.dataset.Dataupload{1l,RndIndex(2)}.Fs;
if 16<=RndIndex(1) && RndIndex(1)<2@

Fsl = 8000;

end

if 16<=RndIndex(2) && RndIndex(2)<20|
Fs2 = 8000;

end

% Resampling
if Fsl »= Fs2
[P, Q] = rat(Fs2/Fsl);
sigl = resample(sigl, P, Q);
Fsl = Fs2;
else
[P, Q] = rat(Fs1l/Fs2);
sig2 = resample(sig2, P, Q);

Fs2 = Fsi1;
end

nl = 1:length(sigl);
n2 = 1:length(sig2);

n = min(min(n1), min(n2)):max(max(nl),max(n2));
yl = zeros(1,length(n));

y2=y1;
y1(find((n>=min(n1))&(n<=max(nl))==1))=sigl;
y2(find((n>=min(n2))&(n<=max(n2))==1))=sig2;
app.Mixsig= y1 + y2;

app.MixFs = Fsi;

app.MixN = n;

elseif app.Manual.value ==

try

RndIndex(1) = app.signall.value;

RndIndex(2) = app.signal2.value;

sigl = app.dataset.Dataupload{1,RndIndex(1)}.signal;
Fsl = app.dataset.Dataupload{1,RndIndex(1)}.Fs;

sip2 = app.dataset.Dataupload{1,RndIndex(2)}.signal;
Fs2 = app.dataset.Dataupload{1,RndIndex(2)}.Fs;

catch
RndIndex(1) = 1;
RndIndex(2) = 1;
app.signalil.value = 1;
app.signal2.value = 1;
sigl = app.dataset.Dataupload{1,RndIndex(1)}.signal;
Fsl = app.dataset.Dataupload{1,RndIndex(1)}.Fs;
sip2 = app.dataset.Dataupload{1,RndIndex(2)}.signal;
Fs2 = app.dataset.Dataupload{1,RndIndex(2)}.Fs;
end

if 16<=RndIndex(1) && RndIndex(1)<2@

Fs1 = 8000;
end
if 16<=RndIndex(2) && RndIndex(2)<2@
Fs2 = 8000;
end

% Resampling

if Fs1 »= Fs2
[P, Q] = rat(Fs2/Fsl);
sigl = resample(sigl, P, Q);
Fsl = Fs2;
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end

end
app
app
app
app
app

else

[P, Q] = rat(Fs1/Fs2);

sig? = resample(sig2, P, Q);

Fs2 = Fs1;
end
nl = 1:length(sigl);
n2 = 1:length(sig2);
n = min{min(nl), min(n2)):max(max(nl),max(n2));
yl = zeros(1,length(n));
y2=y1;
y1(find((n>=min{nl1))&(n<=max(nl))==1))=sigl;
y2(find((n>=min(n2))&(n<=max(n2))==1))=s1g2;
app.Mixsig= y1 + y2;
app.MixFs = Fs1;
app.MixN = n;

.signall.value = RndIndex(1);
.signal2.value = RndIndex(2);
.PlayButton 2.Enable = "on";
.DetailsButton.Enable ="on";
.GenerateButton.Enable = "on";
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4.2 HE2A BandStop ZH 7|

Filter 3H M8 7t

IIR BandStop Filter | IIR BandStop Filter li L N

e O] #7t2| Ol 55 2dtH e =2 §0I7| Z{5H
coomen || come 0| 3wio] UEE ABY » E S AHASLIC
CutOffFreq 2 270|  CutOffFreq2 2000, ZFZ+o| HE{ = BandStop Filter2| A&t Ff=2}
=1 P o K2 EY T 4 s

Mix= S0 HESIH Rlotes 2iH(Ed 2| MAH)E LAt HSL T
IIR BandStop Filter |l
| CF1 = app.CutOffFreqEditField.Value;

CutOfiFreq. 350 CF2 = app.CutOffFreq2EditField.Value;

CutOfiFreq 2 500 Frequency Spectrum Order = app.OrdertEditField.Value;

(%]

Order 8| Filt = designfilt('bandstopiir’, 'FilterOrder’,Order,

‘"HalfPowerFrequencyl',CF1, "HalfPowerFrequency2',CF2,
'SampleRate’,app.MixFs, 'DesignMethod’, "butter');
100 200 300 400 500
f[Hz]

-

Magnitude

o

app.Filtered = filter(Filt,app.MixSig);
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4.2 BERIA BandStop EH 7| ZE

Filter 3 M & 7t=

% Button pushed function: GenerateButton

functicn GenerateButtonPushed(app, event)
CF1l = app.CutOoffrreqeditField.value;
CF2 = app.CutoffFreq2EditField.value;
order = app.OrderEditField.value;

Filt = designfilt('bandstopiir’, 'FilteroOrder',Order, ...

'HalfPowerrrequencyl',CF1, "HalfPowerFrequency2',CF2,

'SampleRate’,app.MixFs);

app.Filtered = filter(Filt,app.Mixsig);
% fvtool(app.Filtered);
app.switch.Enable = "on";
end

% Button pushed function: GenerateButton 2

functicn GenerateButton 2Pushed(app, event)
CF1 = app.CutoffFreqeEditField_2.value;
CF2 = app.CutOoffFreq2editrield_2.value;
order = app.OrdertditField_2.value;

Filt = designfilt('bandstopiir’,'Filterorder’,0Order, ...

'HalfPowerFrequencyl',CF1, "HalfPowerFrequency2',CF2,

'sampleRate’,app.MixFs);

app.Filtered = filter(Filt,app.Filtered);
% fvtool(app.Filtered);
app.Switch 2.Enable = "on";
end

% Button pushed function: GenerateButton_3
function GenerateButton 3Pushed(app, event)

end
end

CF1 = app.CutOfffFregeditField 3.value;
CF2 = app.CutOffFreq2EditField 3.value;
order = app.OrderkditField 3.value;

Filt = designfilt( 'bandstopiir’,'FilterOrder',Order, ...

'HalfPowerFrequencyl',CF1, 'HalfPowerFrequency2',CF2,

'SampleRate’,app.MixFs);

app.Filtered = filter(Filt,app.Filtered);
fvtool(app.Filtered);
app.Switch_3.Enable = "on";
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4.3 HER|A BandStop ZH 7|5 O &

Filter 3 M & 7}=

. HSOlE FIR WER PHOIDA SOLL X2 AIZH U B 22| S BHOIA AN IR IRTE 2
T

Ofm

- designfit) 2 Sl IR EE 73

- ZH= UHESHH AARXZ Guid| EH 228 OdZ= AU
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