
Signal & Data Analysis in Neuroscience 

Bar Ilan, Spring 2018      Due: June 25 8:00 AM. 

 

Assignment 11 
 

1) PSD & Coherence (Matlab) 

The data file sig1.mat contains 2 signals. The "fwrsig_nospikes" is the background activity of the 

neuron activity given as spike train in the "st" array.  

Both signals where sampled at 24038 samples/sec.  

In this part we will spectrally analyze the signals, all plots should be in the 3-70Hz range. 

a) Estimate the power spectral density (PSD) of each signal. Use Matlab's pwelch with no 

overlap, other parameters should be set to produce 0.5Hz resolution.  

Normalize each of the PSDs (separately) to the mean power between 30-70Hz by dividing the 

power at each frequency by this value (mean power between 30-70Hz ).  

Plot the 2 PSDs on the same axes. 

b) Find important oscillation frequencies by setting a threshold equal to 5 standard deviations 

above the mean power in the normalization range (i.e. find the mean and the standard 

deviation of the 30-70Hz range after normalization, and set a threshold at mean + 5SD).  

c) Calculate and plot the cross spectrum density of the two signals, with the same parameters as 

for the PSD. (You can use cpsd function). 

d) Calculate and plot the coherence between the two signals using the cross spectral density 

and the PSDs of the signals. 

e) Explain what you found in each of the sub-questions. 

 

2) Wavelets 

The file ‘waveletData.mat’ contains the LFP signal over the course of 30 seconds. The signal 

contains “High voltage spindles” (HVSs), which are oscillations characterized by atypical wave 

shape and appear in the frequency range of 5-13Hz. 

a) Plot the following wavelets: ‘morl’, ‘mexh’, ‘cmor9-1’, ‘shan1-1’. 

b) Plot the LFP signal and choose one of the wavelets from the list above that you think will best 

detect the HVSs. Explain your choice. 

c) Run the continuous wavelet transform with the wavelet you chose and plot the scalogram. 

What are the times of the HVS episodes and what is their frequency range in the signal? 

d) Compare the results to the spectrogram of the signal (choose 2 different window sizes). 

 


