SoS Noise Performance Simulation

Introduction
The following matlab simulation analyzes the performance of the Sum Of Sincs (SoS) filter method in the presence of noise, compared to previous approaches. An input signal comprised of Dirac delta functions is generated, and sampled using the SoS filter sampling scheme. Since the signal is comprised of Diracs, the samples can be calculated analytically. At this stage noise is added to the samples to give the desired SNR. Then, the signal is reconstructed from low rate samples, based on the annihilating filter method. In order to improve the spline methods performance, we follow the recommendation of the authors and apply hard-thresholding to the samples for spline simulations only.

In this document you will find instructions on how to execute the simulation.
Note: this simulation was tested on Matlab2009 version and on, and is not guaranteed to operate on older versions of Matlab.

Executing the Simulation
In order to run the simulation with the default parameters follow the step-by-step instructions below. The default input signal contains K=3 Diracs.
1. Run “SoS_deltas_script.m” from your matlab prompt.

2. The following waitbar will appear [image: image1.png]Out of 40 iterations
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which shows the progress of the simulation. In order to obtain an estimate of the MSE, 40 experiments are averaged.
3. Once the simulation has successfully ended, you may view the results in the generated graphs. 
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:

K=3; % number of Dirac deltas in the input signal
over_sampling_factor = 1; 
    % over-sampling factor (1 means no oversmampling), 
    % the no. of samples taken in simulation is

    % N=2*K*over_sampling_factor+1
SNR_scale = 5:2:35; % SNR scale [dB] for experiment
num_of_experiments = 40;
solve_previous_methods = 1; % This flags whether to solve previous methods (B&E-splines and Gaussian)
% Hard thresholding parameters
bspline_threshold = 3; % spline hard-thresholding parameter, in units of sigma_noise; used to improve spline performance
These are the configurable parameters:

1. “K” - number of Dirac impulses in the input signal. If "solve_previous_methods" flag is on (see bullet 5 below), the allowed values are K=1…5. If the flag is off values of up to K=20 were successfully tested.
2. “oversampling_factor” – oversampling factor. The number of samples used by the SoS simulation is N=2*K*oversampling_factor + 1.

3. “SNR_scale” – the vector of SNR's which the simulation should run through.
4. “num_of_experiments” – number of experiments over which to average, in order to estimate MSE. A minimal number of 100-200 experiments is recommended.
5. "solve_previous_methods" – this flags whether to solve previous methods for comparison. This comparison limits the allowed values of K, due to complexity of obtaining splines of high order.
6. "bspline_threshold" – in the literature of spline methods, it is recommended to perform hard-thresholding to the signal before reconstruction. This parameter determines the threshold, in units of noise_sigma.

Important Notice: if the simulation is aggressively stopped, the waitbar will not close. In order to close it run "close_waitbar.m".

