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// Sum-of-sinusoid method to generate complex Gaussian process
1 = 32; // number of scatterers

dx = .05; // position step measured by wavelength

xmax = 10; // last position measured by wavelength

x = [0:dx:xmax]; // position vector

nx = size(x,2); // number of positions = number of columns of x

ph ([®:1-1]" + .5) * 2 * %pi / 1; // angles of arrival
k =2 * %pi * cos(ph); // wavenumber

K8

exp(%i * 2 * %pi *

el
ep

rand(1l,1,’uniform’)); // initial phase

exp(%i * k * x) .* kron(e®, ones(l,nx)); // multipath phase
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ec = ones(1,1) * ep; // coherent sum of multipath
er = real(ec); // real part
ei = imag(ec); // imaginary part

clf(Q; plot(x,er,x,ei); // plot fading
xtitle(’Fading Fluctuation’, ’Position [wavelength]’, ’Level’);

pause;

g,
// eis = gsort(ei, ’g’, ’i’); // sort for emprical distribution of imaginary part

ers = gsort(er, ’i’); // sort for emprical distribution of real part
ed = [1:nx] / nx; // empirical distribution
clf(); plot2d2(ers,ed); // plot emprical distribution

// mu = 0; // mean

// sigma = 1 / sqrt(2); // standard deviation

mu = mean(ers); // mean

sigma = stdev(ers); // standard deviation

cdg = 0.5 + 0.5 * erf((ers - mu) / (sqrt(2) * sigma)); // Gaussian CDF
plot2d(ers, cdg); // plot theoretical distribution

xtitle(’Fading CDF’, ’Level’, ’CDF’);

pause;

// Autocorrelation
rnc = 1 / 20; // range of lag with respect to total length



nc = nx * rnc; // number of lag samples
ncs = nx - nc; // number of correlating samples
for n =1 : nc
eac(n) = ec(l : ncs) * ec(n : n + ncs - 1)’; // autocorrelation
end
edenom = eac(1l); // autocorrelation with zero lag
eac = eac / edenom; // normalization
clf();
plot(x(1 : nc), real(eac(l : nc)), x(1 : nc), besselj(®, 2 * %pi * x(1

: nc))); // empirical and

xtitle(’Fading Autocorrelation’, "Distance [wavelength]’, ’Correlation Coeeficient’);
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