WAVELET TRANSFORM ASSIGNMENT

The dataset for your wavelet homework problem is attached as a .txt file.  You can convert this .txt file into a MATLAB *.mat file using MATLAB's Import Data option under the File menu.  The dataset contains a 1056 sample signal and the sampling rate is 1 Hz.  The signal consists of two sinusoids plus additive white Gaussian noise.  The SNR of the signal is 12 dB.

You are asked to determine whether there is something wrong about the sinusoidal signals.  Discuss the results in the time, Fourier, and Wavelet Domain.  Such signals are commonly encountered in diagnosing rotating machinery, sonar applications and medical signal processing.  A discontinuity or divergence from periodic behavior may be an indication of a faulty machine part, an underwater target or an undetected hearth disorder. To complicate matters, such signals can never be observed noise-free.

The wavelet transform is suitable for such applications due to its edge/discontinuity detection capabilities.  MATLAB has a powerful wavelet toolbox that includes many functions (.m

files) and a GUI.

The CWT/DWT can be implemented using both the .m-file functions (see the help file for cwt.m, dwt.m, wavedec.m) and the GUI (type wavemenu at command line).  In general, a wavelet transform can be implemented by specifying the wavelet to be used for decomposition, and the number of levels of decomposition required.

Note: The function dwt.m outputs the wavelet coefficients resulting from a single level DWT of the input signal.  The function wavedec.m performs multiple DWT's and decomposes the signal into the number of levels requested by the user.  Different from other implementations, the wavedec.m function concatenates the coefficients at different levels and outputs them as a vector (see the help file for further info).  The objective of this homework is to expose you a practical application of the wavelet transform.  

