K_dB = 0:2:16;
K = 10.^(K_dB/10);
sig = 1;
A_list = sqrt( K * 2 * sig^2 );
r_list = 0:.1:15;
r = repmat( r_list', 1, length(A_list) );
A = repmat( A_list, length(r_list), 1 );
pdf = r/sig^2 .* exp( -(r.^2 + A.^2 )/(2*sig^2) ) .* besseli( 0, A.*r/sig^2 );
cdf = cumsum( pdf ) * (r_list(2)-r_list(1));
figure(1); plot( r_list, pdf );
figure(2); plot( r_list, cdf );
for ii = 1:length( K ),
    medians( ii ) = r_list( find( cdf(:,ii) > 0.5, 1, 'first' ) );
end
median_array = ones( size( r_list' ) ) * medians;
r_norm = r ./ median_array;
figure(3); semilogy( 20*log10(r_norm), cdf ); axis( [ -20 10 1e-3 1 ] )
a = load('data.mat');
ricis5 = a.ricis5;
N = 10000;
% ricis5 = simout4.signals.values(1:end-1);
[ pdf_unscaled_ricis5, r_ricis5 ] = hist ( ricis5, 50 );
pdf_ricis5 = pdf_unscaled_ricis5 / N / (r_ricis5(2)-r_ricis5(1));
s = sort( ricis5 );
median_ricis5 = s(N/2);
cdf_ricis5 = cumsum( pdf_ricis5 ) / sum(pdf_ricis5);
figure(4); semilogy( 20*log10(r_ricis5/median_ricis5), cdf_ricis5, 'k-o', ...
    20*log10(r_norm), cdf ); 
axis( [ -20 10 1e-3 1 ] )
legend( 'data', 'K = 0 dB', 'K = 2 dB', 'K = 4 dB', 'K = 6 dB', ...
    'K = 8 dB', 'K = 10 dB', 'K = 12 dB', 'K = 14 dB', 'K = 16 dB' );
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Rician curve fitting: measured vs. ref. curves

 

 

data

K = 0 dB

K = 2 dB

K = 4 dB

K = 6 dB

K = 8 dB

K = 10 dB

K = 12 dB

K = 14 dB

K = 16 dB


Pr_dBm = [ -52 -42 -38 -40 -43 -49 -46 -41 -39 -42 -44 -38 -39 -42 -42 ...
    -41 -40 -42 -40 -34 -40 -39 -38 -35 -35 -37 -36 -45 -47 -44 -46 -46 ...
    -41 -44 -40 -41 -40 -39 -40 -42 -50 -46 -40 -39 -38 -37 -36 -37 -38 ...
    -43 ];
figure(1); plot( Pr_dBm );
vn = 10.^(Pr_dBm/20);
vmean = mean( vn );
Pn_dB = 20*log10( vn / vmean );
figure(2); plot( Pn_dB );
p = [ -11 : 8 ];
% pdf:
N = histc( Pn_dB, 0.5+p );
figure(3); plot( p, N/sum(N) );  % note normalize to sum(N)
% cdf:
Nsum = cumsum( N );
figure(4); plot( p, Nsum/sum(N) ); % note normalize to sum(N)
% curve matching ...
% Rayleigh:
sigma = vmean / sqrt( 2/pi );
vn_ps = 10.^(p/20);
figure(5); plot( p', [ N'/sum(N)  ] );
figure(6); semilogy( p', [ cumsum(N)'/sum(N)  ] );
[image: image2.emf]-15 -10 -5 0 5 10

10

-2

10

-1

10

0


