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7.1 MATLABe Pattern Generation Script
7.1.1 Main Function

% Constants

req range = [24 28]; % [start frequency stop frequency] / GHz

freq points = 100; % No. of frequency points

d = 16; % Element spacing / mm

N = 4; % Number of elements

amp weights = [1 1 1 1]; % Amplitude weights for N elements from 0 to 1
phase delta = [0 0 0 0]; % Phase weights for N elements / deg

gain trans = 0; % Gain of transmission antenna / dBi

gain rec = 0; % Gain of receive antenna / dBi

trans power = 0; % Transmitted power / dBm

o

h

send_aist = 5; % Distance of Transmission / m

%% create frequency and angle vector for simulation data
freq step = (freq range(2)-freq range(l))/freq points;
vFrequency = freq range(l):freq step:freq range(2)+freq step;
vAngle = -90:1:90;

deg2rad = pi/180;

vTheta rad = vAngle * deg2rad;

%% go through whole bandwidth and calculate the radiation pattern
currfreq = freq range(l); ii = 1;

while (currfreq <= freq range(2))

o)

% create omnidirectional characteristic

iPattern = zeros(l, length(vAngle));
% Calculate Array Factor
[AF, ~] = LinearArrayFactor ElWise(vTheta rad(:)', currfreg*le9, d, N,

amp weights, phase delta.*deg2rad);
F = 10*1ogl0(AF) + iPattern;
F real(ii,:) = real(F(:));
% increment counter
ii = ii +1;
currfreq = vFrequency (ii);
end
%% Plot
figure;
surf (vAngle, vFrequency (l:end-1),F real);
ax = gca;
ax.YAxis.TickLabelFormat = '%,.1g';
set (ax, 'FontSize',12)
rotate3d on;
x1im ([-90 907);
ylabel ('¥fontsize{l4}Frequency / GHz');
xlabel ('¥fontsize{l4}Angle / °');
zlabel ('¥fontsize{l4}Level / dBm');

7.1.2 Linear Array Factor Function

function [AF, AF dB] = LinearArrayFactor ElWise (vTheta rad, f, d, N, weights,
phaseDiff)
$ArrayFactor Calculate array factor of linear antenna array based on
$frequency f [Hz], element spacing d [mm], number of elements N and phase shift
between elements beta [rad] theta in rad as well
% global constants
c = 299792458;
% calculate array factor
lambda = ¢ / £f;
k =2 * pi / lambda;
phi = (k * d/le3 * sin(vTheta rad));
AF = zeros(1l, length(vTheta rad)):;
for ii = 1:N
AF = AF + weights(ii) .*exp(li*phi*ii).*exp(-1li*phaseDiff(ii));
end
AF dB = 20*1ogl0 (AF);
end
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