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Source Code 1: Scilab
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// F CUH BB %L -FH A AH BB %

// Cross-correlation function

// Auto-correlation function

//

// M.Tsutsui

[177777777777777777777777777777777777777

clear;

funcprot(0);//HH A AHBIE %

function[res]=cross_corr(sample_size,x,y);//sample_size: ¥ ¥ 7V x: {551 y: {552

[sizel,size2]=size(x);
[size3,sized]|=size(y);

if (size2>sized) then,//H A AF =y 7
y=[y,zeros(1,size2—size4)];
else,
x=[x,zeros(1,sized—size2)];
end




x=x—mean(x);// V-FI{H%Z 0l
y=y—mean(y);

sigma_x=stdev(x);/ /x4
sigma_y=stdev(y);//yl w24

loop=0;
res=[];

for k=0:1:sample_size—1;
for n=1:1:sample_size—k;
if(n+k>sample_size)
y (n+k)=0;
end
loop=loop+1/(sample_size—k)*x(n)*y(n+k);
end
res=[res,loop/(sigma_xx*sigma_y)];// 1Ll L&A
loop=0;/ /fii#IHH{L

end

endfunction

funcprot(0);//H CAHBIBI%L

function[res]=auto_corr(sample_size,signal);//sample_size: ¥~ 7V signal:f5'7
signal=signal—mean (signal);//*I*¥3{H % 012

loop=0;
res=[;

for k=0:1:sample_size—1;

for n=1:1:sample_size—k;

if(n+k>sample_size)
signal(n+k)=0;

end
loop=loop+1/(sample_size—k)xsignal(n)*signal(n+k);

end

res=[res,loop/variance(signal)];// IE&LL L%k

loop=0;/ /fE#IHH{L

end
endfunction
/) __ AR _ T A YT =% _________ //
// EUEHL - ERF00 Yy 7L ET S
N=200;//data size
x=[rand(1,N)];
y=[rand(1,100),x(1:100)];
/Y //
/) __ HOMHBEREE _ 7 A YT =% ___ //
/7 R - FiHiEsor vy L ET S
test_data=rand(1,50)—rand(1,50);
x2=[test_data,test_data,test_data,test_datal;
// //




cross_correlation=cross_corr(N,x,y);/ /tH A AHBI %L
auto_correlation=auto_corr(N,x2);// [T CLHEIE %

subplot(3,2,1)
plot((0:N—1),x2);
xgrid();
title(*x’,’fontsize’,5);

subplot(3,2,3)
plot((0:N—1),y);
xgrid();

title(’y’,’ fontsize’,5);

subplot(3,2,5)

plot((0:N—1),cross_correlation,’r”’);

a=gce();

c=a.children;

c.thickness = 1.5;

xgrid();

xlabel(’lag k’,’fontsize’ 4);

title(’ cross-correlation, function’,’fontsize’,5);

VY B CHBIB S _____ //
subplot(3,2,2)

plot((0:N—1),x);

xgrid();
title(*signal’,’fontsize’,5);

subplot(3,2,4)

plot((0:N—1),auto_correlation,’r?);

xgrid();

xlabel(’lag k’,’fontsize’ 4);
title(’auto-correlation function’,’fontsize’,5);




