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Delay and sum beamforming time domain matlab code.

Apply a time-delay beamformer to an 11-element uniform linear acoustic array. The arrival angle of the signal is -50 degrees in azimuth and 30 degrees in elevation. The arriving signal is a 0.3 second segment of a linear FM chirp having a 500 Hz bandwidth. Assume the speed of sound in air is 340.0 m/s.Simulate the arriving signal at the wideband
collector.microphone = phased.CustomMicrophoneElement('FrequencyVector',[20,20000],'FrequencyResponse’,[1,1]); array = phased.ULA('Element',microphone,'NumElements',11,'ElementSpacing',0.04); fs = 8000; t = 0:1/f5:0.3; x = chirp(t,0,1,500); ¢ = 340; collector = phased.WidebandCollector('Sensor',array,...
'PropagationSpeed’,c,'SampleRate’,fs,'ModulatedInput',false); incidentAngle = [-50;30]; x = collector(x.',incidentAngle);Add white Gaussian random noise to the signal.sigma = 0.2; noise = sigma*randn(size(x)); rx = x + noise;Beamform the incident signals using a time-delay beamformer.beamformer =
phased.TimeDelayBeamformer('SensorArray',array,... 'SampleRate',fs,'PropagationSpeed’,c,... 'Direction',incidentAngle); y = beamformer(rx);Plot the beamformed signal against the incident signal at the middle sensor of the array.plot(t,rx(:,6),'r:',t,y) xlabel('Time (sec)') ylabel('Amplitude') legend('Original','Beamformed') Hi, i am running a program
for dealy and sum beamforming. When i run the program i get this errorVectors must be the same length.Error in examplesSteeredResponse (line 64) line(ax, [thetaScanAngles(indx) thetaScanAngles(indx)], ax.YLim,'LineWidth', 1, 'Color’, 'r’, 'LineStyle’, '--');"xPos = -0.8:0.2:0.8; yPos = zeros(1, numel(xPos)); zPos = zeros(1,
numel(xPos));elementWeights = ones(1, numel(xPos))/numel(xPos); thetaArrivalAngles = [-30 10]; phiArrivalAngles = [0 0]; f = 800; ¢ = 340; fs = 44.1e3; thetaScanAngles = -90:0.1:90; phiScanAngles = 0; inputSignal = createSignal(xPos, yPos, zPos, f, c, fs, thetaArrivalAngles, phiArrivalAngles);e = steeringVector(xPos, yPos, zPos, f, c,
thetaScanAngles, phiScanAngles);R = crossSpectralMatrix(inputSignal);S = steeredResponseDelayAndSum(R, e, elementWeights);spectrumNormalized = abs(S)/max(abs(S));spectrumlLog = 10*logl0(spectrumNormalized);figl = figure;figl.Color = 'w';ax = axes('Parent’, figl);scatter(ax, xPos, yPos, 20, 'filled')axis(ax, 'square')ax.XLim = [-1
1];ax.YLim = [-1 1];grid(ax, 'on')title(ax, 'Microphone positions')fig2 = figure;fig2.Color = 'w';ax = axes('Parent', fig2);plot(ax, thetaScanAngles, spectrumLog)grid(ax, 'on')ax.XLim = [thetaScanAngles(1) thetaScanAngles(end)];for j=1:numel(thetaArrivalAngles) indx = find(thetaScanAngles >= thetaArrivalAngles(j), 1); line(ax, [thetaScanAngles(indx)
thetaScanAngles(indx)], ax.YLim,'LineWidth', 1, 'Color', 'r', 'LineStyle', '--');endxlabel(ax, "\theta')ylabel(ax, 'dB') I am making a program to acheive delay and sum beamforming,I looked for examples of this online and found one relatable. The code is given below. When i run the program i get this errorxPos = -0.8:0.2:0.8; yPos = zeros(1, numel(xPos));
zPos = zeros(1, numel(xPos));elementWeights = ones(1, numel(xPos))/numel(xPos); thetaArrivalAngles = [-30 10]; phiArrivalAngles = [0 0]; f = 800; c = 340; fs = 44.1e3; thetaScanAngles = -90:0.1:90; phiScanAngles = 0; inputSignal = createSignal(xPos, yPos, zPos, {f, c, fs, thetaArrivalAngles, phiArrivalAngles);e = steeringVector(xPos, yPos, zPos, f,
c, thetaScanAngles, phiScanAngles);R = crossSpectralMatrix(inputSignal);S = steeredResponseDelayAndSum(R, e, elementWeights);spectrumNormalized = abs(S)/max(abs(S));spectrumLog = 10*log10(spectrumNormalized);figl = figure;figl.Color = 'w';ax = axes('Parent’, figl);scatter(ax, xPos, yPos, 20, 'filled')axis(ax, 'square')ax.XLim = [-1
1];ax.YLim = [-1 1];grid(ax, 'on')title(ax, 'Microphone positions')fig2 = figure;fig2.Color = 'w';ax = axes('Parent’, fig2);plot(ax, thetaScanAngles, spectrumLog)grid(ax, 'on')ax.XLim = [thetaScanAngles(1) thetaScanAngles(end)];for j=1:numel(thetaArrivalAngles) indx = find(thetaScanAngles >= thetaArrivalAngles(j), 1); line(ax, [thetaScanAngles(indx)
thetaScanAngles(indx)], ax.YLim,'LineWidth', 1, 'Color’, 'r', 'LineStyle’, '--');endxlabel(ax, \theta')ylabel(ax, 'dB') This matlab function calculates the delay-and-sum response in the frequency domain of a discrete 1D, 2D or 3D array of any shape with isotropic elements. Input can consist of multiple sources of the same frequency arriving at different
angles with different source power. Jargen Grythe (2022). Delay-and-sum beamforming for arbitrary array geometry (, MATLAB Central File Exchange. Retrieved August 5, 2022. Commented: Dhananjay Singh on 29 Mar 2019 I am new to matlab and am trying to acheive a simulation for delay and sum beamforming. My target is say there are two or
more sensors placed in a line with 0.25m distance in between them. I am receiving a signal y(chirp signal) from some source which is placed at 45 degree with respect to the receivers. I am so far created an array for the generated signal which will be send towards the receivers. Now, i have to add respective delay to the antennas other than the
refrence receiver. The delay value for the second receiver would be [(0.25*%1)c0s45]/343 and for 3rd receiver it would be [(0.25*2)cos45]/343 and so on. I am confused as to how to add this delay to the receiving signal's array. Further how will I then get the summed output and how to check steering of the array? please helpclose all;clc;Fs=100e3;
tf=100e-3; t=0:1/Fs:1; title('Pulse');xlabel('Time (s)');ylabel(‘'Amplitude (V)');f1=100;f2=1000; SLOPE=(f2-f1)/tf;F=f1+SLOPE*t;y=1*sin(2*pi*F.*t)';carrierFreq = 100e3;ula = phased.ULA('NumElements',5,'ElementSpacing',0.25);ula.Element.FrequencyRange = [90e3 110e6];inputAngle = [45; 0];x =
collectPlaneWave(ula,y,inputAngle,carrierFreq);plot(t,x); This matlab function calculates the delay-and-sum response in the frequency domain of a discrete 1D, 2D or 3D array of any shape with isotropic elements. Input can consist of multiple sources of the same frequency arriving at different angles with different source power. Jargen Grythe (2022).
Delay-and-sum beamforming for arbitrary array geometry (, MATLAB Central File Exchange. Retrieved August 5, 2022. How do I convert the discrete samples in to distance in order to find the Rx_delay of this basic beamformer?Here is my code. I would appreciated any suggestions.function [Beamformed DATA, z axis, x_axis] =

Basic Beamformer(RF datal28, z start, z stop, image width, delta x, pitch, c, fs)ticdelta t = 1/fs; delta d = c * delta_t; receive depth = size(RF datal28,1); N elements = size(RF datal28,2); delta z = delta d/2;x axis = -image width/2 : delta x : image width/2; z _axis = z start: delta_z : z stop; Beamformed DATA = zeros(length(z_axis),
length(x_axis)); max_dimension = round(sqrt(image width™2 + z stop”™2)/(delta_z)); RF datal28 padded = [RF datal28; zeros(max dimension-receive depth, N elements)]; for channel = 1 : N _elements channel location = channel*pitch; for zj = 1 : length(z_axis) TX delay = zj*delta z; for xj = 1 : length(x_axis) RX delay =sqrt(zj~2 + (xj-
x)"2)*delta x ; RF address = round((TX delay + RX delay)/delta d); Beamformed DATA(zj, xj) = Beamformed DATA(zj, xj) + RF datal28 padded(RF address, channel); end endendtoc
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