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ДОДАТОК А

КОД ПРОГРАМИ В СЕРЕДОВИЩІ MATLAB

% 32x1000 matrix of signal
s=1
e=32
for i=1000
Afsk(1:32,i)=audioread('afsk.wav',[s,e])
s=s+32,e=e+32
end
Afskfft=fft(Afsk)

[afsfsk,Fsafks]=audioread('afsk.wav', [1,32000])

%modified noise power
WN11=WN*4.5
wn11=wn*4.5
[nSamples,nChannels]=size(wn11); 
waveFileLength=nSamples/FsWn;
t=[0:length(wn11)-1] / FsWn;
L=length(wn11);
Pwn11=(norm(wn11)^2)/L;  
S11=10*log10(PAfsk/Pwn11)

WN12=WN*5.8
wn12=wn*5.8
[nSamples,nChannels]=size(wn12); 
waveFileLength=nSamples/FsWn;
t=[0:length(wn12)-1] / FsWn;
L=length(wn12);
Pwn12=(norm(wn12)^2)/L;  % Power time domain
S12=10*log10(PAfsk/Pwn12)

WN13=WN*3.2
wn13=wn*3.2
[nSamples,nChannels]=size(wn13); %Länge der Audiodatei ermitteln
waveFileLength=nSamples/FsWn;
t=[0:length(wn13)-1] / FsWn;
L=length(wn13);
Pwn13=(norm(wn13)^2)/L;  % Power time domain
S13=10*log10(PAfsk/Pwn13)

WN15=WN*2.5
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wn15=wn*2.5
[nSamples,nChannels]=size(wn15); %Länge der Audiodatei ermitteln
waveFileLength=nSamples/FsWn;
t=[0:length(wn15)-1] / FsWn;
L=length(wn15);
Pwn15=(norm(wn15)^2)/L;  % Power time domain
S15=10*log10(PAfsk/Pwn15)

WN16=WN*7.3
wn16=wn*7.3
[nSamples,nChannels]=size(wn16); %Länge der Audiodatei ermitteln
waveFileLength=nSamples/FsWn;
t=[0:length(wn16)-1] / FsWn;
L=length(wn16);
Pwn16=(norm(wn16)^2)/L;  % Power time domain
S16=10*log10(PAfsk/Pwn16)

%Signal + noise mix in time domain
AfskWN11=Afsk+WN11
AfskWN12=Afsk+WN12
AfskWN13=Afsk+WN13
AfskWN14=Afsk+WN14
AfskWN15=Afsk+WN15
AfskWN16=Afsk+WN16

%Fft of mixed signal
AfskWN11fft=fft(AfskWN11)
AfskWN12fft=fft(AfskWN12)
AfskWN13fft=fft(AfskWN13)
AfskWN14fft=fft(AfskWN14)
AfskWN15fft=fft(AfskWN15)
AfskWN16fft=fft(AfskWN16)
AfskWN11fft=abs(AfskWN11fft)
AfskWN12fft=abs(AfskWN12fft)
AfskWN13fft=abs(AfskWN13fft)
AfskWN14fft=abs(AfskWN14fft)
AfskWN15fft=abs(AfskWN15fft);
AfskWN16fft=abs(AfskWN16fft)

%deleting the "mirrored" part of spectrum
for i=1:1000
AfskWN11fft16=(AfskWN11fft(1:16,1:i))
AfskWN12fft16=(AfskWN12fft(1:16,1:i))
AfskWN13fft16=(AfskWN13fft(1:16,1:i))
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AfskWN14fft16=(AfskWN14fft(1:16,1:i))
AfskWN15fft16=(AfskWN15fft(1:16,1:i))
AfskWN16fft16=(AfskWN16fft(1:16,1:i))
end

for i=1:1000
Afskfft16=(Afskfft(1:16,1:i))
end

%Fft noise
WN11fft=fft(WN11)
WN12fft=fft(WN12)
WN13fft=fft(WN13)
WN14fft=fft(WN14)
WN15fft=fft(WN15)
WN16fft=fft(WN16)
WN11fft=abs(WN11fft)
WN12fft=abs(WN12fft)
WN13fft=abs(WN13fft)
WN14fft=abs(WN14fft)
WN15fft=abs(WN15fft)
WN16fft=abs(WN16fft)

for i=1:1000
WN11fft16=(WN11fft(1:16,1:i))
WN12fft16=(WN12fft(1:16,1:i))
WN13fft16=(WN13fft(1:16,1:i))
WN14fft16=(WN14fft(1:16,1:i))
WN15fft16=(WN15fft(1:16,1:i))
WN16fft16=(WN16fft(1:16,1:i))
end
%Means of noises
MeanWN11fft=(sum(WN11fft16,2)/1000)
MeanWN12fft=(sum(WN12fft16,2)/1000)
MeanWN13fft=(sum(WN13fft16,2)/1000)
MeanWN14fft=(sum(WN14fft16,2)/1000)
MeanWN15fft=(sum(WN15fft16,2)/1000)
MeanWN16fft=(sum(WN16fft16,2)/1000)

%Noise in the channel
WN17=WN*8
wn17=wn*8
[nSamples,nChannels]=size(wn17); 
waveFileLength=nSamples/FsWn;
t=[0:length(wn17)-1] / FsWn;
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L=length(wn17);Pwn17=(norm(wn17)^2)/L;  % Power time domain
S17=10*log10(PAfsk/Pwn17)
WN17fft=fft(WN17)
WN17fft=abs(WN17fft)
for i=1:1000
WN17fft16=(WN17fft(1:16,1:i))
end
MeanWN17fft=(sum(WN17fft16,2)/1000)

%Wilcoxon signrank test
for j=1:1000

[p2,h2,stats]=signrank((AfskWN11fft16(1:16,j)), (MeanWN17fft))
HAfskWN11fft16ToMeanWN17fft(j)=h2
[p3,h3,stats]=signrank((AfskWN12fft16(1:16,j)), (MeanWN17fft))
HAfskWN12fft16ToMeanWN17fft(j)=h3
[p4,h4,stats]=signrank((AfskWN13fft16(1:16,j)), (MeanWN17fft))
HAfskWN13fft16ToMeanWN17fft(j)=h4
[p5,h5,stats]=signrank((AfskWN14fft16(1:16,j)), (MeanWN17fft))
HAfskWN14fft16ToMeanWN17fft(j)=h5;
[p6,h6,stats]=signrank((AfskWN15fft16(1:16,j)), (MeanWN17fft))
HAfskWN15fft16ToMeanWN17fft(j)=h6
[p7,h7,stats]=signrank((AfskWN16fft16(1:16,j)), (MeanWN17fft))
HAfskWN16fft16ToMeanWN17fft(j)=h7
end
%Counting of probability of the right detection of Wilcoxon test
HAfskWN16fft16ToMeanWN17fftTotal=sum(HAfskWN16fft16ToMeanWN1
7fft,2)
HAfskWN15fft16ToMeanWN17fftTotal=sum(HAfskWN15fft16ToMeanWN1
7fft,2)
HAfskWN14fft16ToMeanWN17fftTotal=sum(HAfskWN14fft16ToMeanWN1
7fft,2)
HAfskWN13fft16ToMeanWN17fftTotal=sum(HAfskWN13fft16ToMeanWN1
7fft,2)
HAfskWN12fft16ToMeanWN17fftTotal=sum(HAfskWN12fft16ToMeanWN1
7fft,2)
HAfskWN11fft16ToMeanWN17fftTotal=sum(HAfskWN11fft16ToMeanWN1
6fft,2)

AfskWN14=Afsk+WN14
AfskWN15=Afsk+WN15
AfskWN16=Afsk+WN16

%Computing energies of  noise 
for j=1:1000
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EWN11(i,j)=sum(abs(WN11(i,j).^2));
EWN12(i,j)=sum(abs(WN12(i,j).^2));
EWN13(i,j)=sum(abs(WN13(i,j).^2));
EWN14(i,j)=sum(abs(WN14(i,j).^2));
EWN15(i,j)=sum(abs(WN15(i,j).^2));
EWN16(i,j)=sum(abs(WN16(i,j).^2));
end
end
EWN11SumSort=sort(sum(EWN11))
EWN12SumSort=sort(sum(EWN12))
EWN13SumSort=sort(sum(EWN13))
EWN14SumSort=sort(sum(EWN14))
EWN15SumSort=sort(sum(EWN15))
EWN16SumSort=sort(sum(EWN16))

%Determination of the thresholds
WN11Th=EWN11SumSort(1,950)
WN12Th=EWN12SumSort(1,950)
WN13Th=EWN13SumSort(1,950)
WN14Th=EWN14SumSort(1,950)
WN15Th=EWN15SumSort(1,950)
WN16Th=EWN16SumSort(1,950)

AfskWN15=Afsk+WN15
AfskWN16=Afsk+WN16
AfskWN14=Afsk+WN14

%Computing energies of mixed signal
for i=1:32
for j=1:1000
EAfskWN14(i,j)=sum(abs(AfskWN14(i,j).^2));
EAfskWN15(i,j)=sum(abs(AfskWN15(i,j).^2));
EAfskWN16(i,j)=sum(abs(AfskWN16(i,j).^2));
end
end 

EAfskWN15SumSort=sort(sum(EAfskWN15))
EAfskWN16SumSort=sort(sum(EAfskWN16))
EAfskWN14SumSort=sort(sum(EAfskWN14))

DetectionSignalOnWN11=0
DetectionSignalOnWN12=0
DetectionSignalOnWN13=0
DetectionSignalOnWN14=0
DetectionSignalOnWN15=0
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DetectionSignalOnWN16=0

%Counting of probability of the right detection of energy test
for k=1:1000
if EAfskWN11SumSort(1,k)>WN11Th
DetectionSignalOnWN11=DetectionSignalOnWN11+1
end
if EAfskWN12SumSort(1,k)>WN12Th
DetectionSignalOnWN12=DetectionSignalOnWN12+1
end
if EAfskWN13SumSort(1,k)>WN13Th
DetectionSignalOnWN13=DetectionSignalOnWN13+1
end
if EAfskWN14SumSort(1,k)>WN14Th
DetectionSignalOnWN14=DetectionSignalOnWN14+1
end
if EAfskWN15SumSort(1,k)>WN15Th
DetectionSignalOnWN15=DetectionSignalOnWN15+1
end
if EAfskWN16SumSort(1,k)>WN16Th
DetectionSignalOnWN16=DetectionSignalOnWN16+1
end

end
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ДОДАТОК Б

ПУБЛІКАЦІЇ ЗА ТЕМОЮ РОБОТИ
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ДОДАТОК В

СЛАЙДИ ПРЕЗЕНТАЦІЇ
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Позначення Найменування Дод.
відомості

Текстові документи
Пояснювальна записка 71 с.

Графічні документи
Слайди презентації 17 шт.

Змін. Арк. Номер докум. Підпис Дата

Розроб. Пономарьов Дослідження непараметричних
алгоритмів виявлення незайнятих

частотних каналів в мережах
когнітивного радіо

Відомість кваліфікаційної роботи

Літ. Аркуш Аркушів
Перевір. Безрук У 1 1

ХНУРЕ
Кафедра ІМІН.контр. Безрук

Затв. Безрук
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