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[bookmark: _GoBack]How to compile and run the code:
(*>> … : command line)
1. Open ‘Makefile’ and see ‘Instruction’ in it.
##################################################################################################
#Instruction
##################################################################################################
#1. You have to edit lines 25, 28, 32 and 35 to indicate where your 'fftw3 library' is.
#2. If you don't have it yet, then see the following:
#   1) visit : http://micro.stanford.edu/wiki/Install_FFTW3  to see how to install the library.
#   2) In the command line:
#      >>mkdir $HOME/usr
#      >>mkdir $HOME/soft
#      >>cd ~/soft
#      >>wget http://www.fftw.org/fftw-3.3.4.tar.gz (this is where the 'latest' fftw3 library is)
#      >>tar -zxvf fftw-3.3.4.tar.gz
#      >>cd fftw-3.3.4
#      >>./configure --prefix=$HOME/usr --enable-shared=yes
#      >>make --jobs=8
#      >>make install    
##################################################################################################


2. Edit ‘Makefile’ according to the instructions. Mainly, the edition is changing the directory of LIBS. 
3. Open ‘noise_test_multi_B.cc’ and change the parameters.
//***********************************************************************************************************************************************************
//Instructions
//This code runs numerical experiments for the Structured Sparse Fourier Transform (SSFT) algorithm. 

//Parameter setting starts at line 32 (after the include and using namespace commands).

//Set up the N, num_block and B correctly. 
//Set Randomized to be true if you want to run a randomized version.
//When running the randomized version, only increase the value of randomize_int if you want to increase the probability of correct recovery. 
//In the ReadMe file we provide exemplary test runs that demonstrate how we set the parameters.
//Set fftwMeasure to be true if you want FFTW to run all the DFTs using FFTW_MEASURE plan.
//This can make the algorithm have a better running time performance, but it can take relatively long to generate fftw_plan.
//One can also include the directory location of fftw3.h in the include command. 
//For example, one can change #include <fftw3.h> to #include </User/username/usr/include/fftw3.h> to let the compiler know the correct path of fftw3.h.

//We have to compile this file (StructuredSFT.cpp) with primes.h using Makefile. 
//***********************************************************************************************************************************************************
4. Edit the parameters in ‘StructuredSFT.cpp’ based on the description of each parameter.
//***********************************************************************************************************************************************************
//We have to compile this with phaseshift_helper, calc_emd, runningstat and cycle which contain functions used in it. 
//This program is executed by shell script indicating arguments.
//With different parameters, main function calls 'phaseshift_det' several times for statitic analysis.
//'phaseshift_det' function is actual algorithm to find the frequencies and coefficients.
//***********************************************************************************************************************************************************
//Parameters
//***********************************************************************************************************************************************************
// N         : bandwidth of frequency
// kmax      : maximum number of sparsity k
// kstep     : the factor by which k increases from kstep to kmax
// numtrials : number of signals generated with the same sparsity for statistics.
// numtime   : number of multiscale execution with the same signal
// c1max     : parameter determining p.
// c1step    : the factor by which c1 increases from c1step to c1max
// fname     : file name base used for.dat files containing results.
// ht        : termination condition
// d         : parameter indicating the frequecies are integer of not.(integer -> 1)
// beta      : parameter <= (1 - 2 * delta) / (2 * delta), 0<delta <= 1 / 4 (refer David Lawlor's paper about multiscale algorithm(paper two))
// c_sigma   : parameter = (2 * pi*delta*sqrt(p)) / (beta*sigma) (refer David Lawlor's paper about multiscale algorithm(paper two))
// denom     : 1 / alias_frac, alias_frac : ratio detemining whether the aliasing occured.(refer David Lawlor's paper about multiscale algorithm(paper two)) 
// sigma     : sqrt(variance) of noise
//SNR: control the signal to  noise ratio. The relation between SNR and true Signal to Noise Ratio is:
//SNR:true_SNR 1000000:60, 100000:50, 10000:40, 1000:30, 100:20, 10:10, 1:0
//noiseless: set it to be true if want the experiment to be noiseless.
//redundant: how many redundant frequencies expected to see in next window functoin. Generally, larger redundant value can increase the success rate, but will also slow down the speed
//max_iteration: the maximum number of iterations in phaseshift_det function. Like redundant, larger value of max_iteration can increase the success rate, but will also make the algorithm slow
//kappa: control the number of terms in partial discrete convolution
//c_param: control the parameters in Gaussian function
//filter_num: want to use how many filter functions in Fourier space to cover the whole bandwidth. Use filter_num and c_param together to trade off between success rate and speed.
//***********************************************************************************************************************************************************

Tune SNR, noiseless, redundant, max_iteration, kappa, c_param and filter_num to gain the desired success rate and speed.

5. Edit the parameters in ‘detrun_noise_par_B.sh’ based on the description of each parameter.
#########################################################################################################################################################
#Instruction
#########################################################################################################################################################
#1. You have to edit the line 30 to indicate where the file 'noise_test_multi_B' is.
#2. You have to edit the line 33 to make a directory where all resulting .dat files will be saved.
#   (Change your WORKDIR for each execution, or your results of each execation can be piled up in the same data files.)
#3. Edit the following parameters as you want.
#########################################################################################################################################################
#Parameters
#########################################################################################################################################################
# N         : bandwidth of frequency
# kmax      : maximum number of sparsity k
# kstep     : the factor by which k increases from kstep to kmax
# numtrials : number of signals generated with the same sparsity for statistics.
# numtime   : number of multiscale execution with the same signal
# c1max     : parameter determining p.
# c1step    : the factor by which c1 increases from c1step to c1max
# fbase     : file name base used for .dat files containing results. 
# ht        : termination condition
# d         : parameter indicating the frequecies are integer of not.(integer -> 1)
# beta      : parameter <= (1-2*delta)/(2*delta), 0<delta<=1/4 (refer David Lawlor's paper about multiscale algorithm(paper two))
# c_sigma   : parameter = (2*pi*delta*sqrt(p))/(beta*sigma) (refer David Lawlor's paper about multiscale algorithm(paper two))
# denom     : 1/alias_frac, alias_frac : ratio detemining whether the aliasing occured.(refer David Lawlor's paper about multiscale algorithm(paper two)) 
# sigma     : sqrt(variance) of noise 
#########################################################################################################################################################
6. To compile the file:
>>make
7. To run the algorithm:
>>sh detrun_noise_par_B.sh
