SoS Gaussian Pulse Simulation

Introduction

This matlab simulation implements the Sum Of Sincs (SoS) filter method, for a stream of Gaussian shaped pulses. The simulation performs the SoS sampling and reconstruction method on a stream of Gaussian pulses, resulting in estimation of the time-delays and amplitudes of the pulses. 
In addition, our method is applied to real ultrasound imaging data, where the pulse is modeled as a Gaussian. Since ultrasonic data is quite noisy, we use a certain amount of oversampling (typically a factor of 2), we then apply hard-thresholding to the received signal, and finally use Cadzow's iterative algorithm for denoising.
All filtering operations are done digitally using a dense grid, mimicking analog filters. Reconstruction is based on the annihilating filter method.
Executing the Simulation

In order to run the simulation with its default parameters follow the following step-by-step instructions:

1. Run “SoS_script.m” from your matlab.

2. A dialog box will appear as shown below [image: image1.png]Problem Setup [-[7]
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 asking you to choose the problem setup. There are 3 optional scenarios for generating the input signal:

a. 'Ultrasound Imaging Data' – load data acquired by GE Healthcare’s ultrasound imaging system, and use SoS method to find the reflectors.
b. 'Uniformly Distributed' – distribute the Gaussian pulses uniformly with amplitude 1.

c. ‘Randomly Distributed' – distribute the Gaussian pulses randomly, both times and amplitudes.

In any case, the default for the number of Gaussians is K=5.

3. After choosing the setup of the problem, you will be prompted to choose the method of sampling and reconstruction [image: image2.png]‘Wauld you ke to appl the perocic or aperiodic soluon?





There are 2 optional methods:

a. ‘Periodic’ – Creates a periodic signal, and applies the basic SoS sampling and reconstruction method.

b. ‘Aperiodic’ – Takes only one period of the signal (aka the finite case), and uses an m-fold periodic continuation of the SoS filter as the sampling kernel.

4. That’s it, you may now view the results shown in the figures created by the simulation, which depict the various stages in the sampling process. Notice the title (see example below) which describes each and every figure.
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Setting Non-default Simulation Parameters

In order to modify the default parameters, go to the “User Configurable Parameters” cell in “SoS_script.m”, which by default is:

%% User Configurable Parameters
K=5; % number of Gaussians;
oversampling_factor = 2; % oversampling factor; The number of samples taken in simulation is: N=2*K*oversampling_factor+1
Gaussian_sigma = 3e-7; % Guassian width - sigma
b_k_choice = 1; % choose SoS filter coefficients: 0 - all ones; 1 - hamming window coeff.
There are 4 configurable parameters:

1. “K” - number of Gaussian pulses in the input signal.

2. “oversampling_factor” – oversampling factor. The number of samples used by the simulation is N=2*K*oversampling_factor + 1.

3. “Gaussian_sigma” – the width of the Guassian pulse may be modified through this parameter.

4. “b_k_choice” – choice of SoS filter coefficients, b_k. 

a. b_k_choice=0 sets all b_k’s to one.

b. b_k_choice=1 sets b_k as a hamming window.

