Music Denoising and Autotuning using block-thresholding and PSOLA technique
--Group2
Notations
DEN			Denoise.
AWGTx		Autotune with ground truth using algorithm number x.
			Algorithm1:	Column-wise time-frequency shift.
			Algorithm2:	Segment-wise time-frequency shift.
			Algorithm3:	Pitch-wise time-frequency shift.
			Algorithm4:	PSOLA-based autotune.
AWOGTx		Autotune without ground truth algorithm number x.
			Algorithm1:	Closest pitch tuning.
			Algorithm2:	Phase vocoder method.
		
What to run?
· Run “Final.m” will perform the following major tasks:
· Execute DEN on noisy to-be-tuned soundtrack “noisytbt.wav”. 
The result is written into “Noisy Signal Only Denoised.wav”. 
· AWGT4 the denoised soundtrack without ground truth. 
The result is written into “Denoised signal tuned without groud truth.wav”.  
· AWGT4 the denoised soundtrack given ground truth. 
The result is written into “Noisy Signal Denoised and Autotuned.wav”.  
· Perform AWGT1-3 and AWOGT1 on denoised signal.
· Perform AWGOT2 on “out-of-tune singing.wav” without DEN.
· Plot spectrograms, waveforms and calculate SNR. The results are saved under the same directory. (We didn’t do FFT because it analyzes the signal with a low time-resolution. Besides, one can get even more information from spectrogram).
· And the following minor tasks that help you see our effort:
· AWGT4 noisy signal “noisytbt.wav” with ground truth but without DEN.
The result is written into “Noisy Signal Only Autotuned.wav”.  
· Compared and zoomed waveforms of groud truth signal, clean signal, noisy signal, and DEN & AWGT4 signal. They are “Waveform2.bmp” to “Waveform6.bmp”.
· Perform AWGT1-3 and AWOGT1 on clean signal.

Please listen to all .wav files and hear the difference.

What to see/hear?
	Filename
	Comments
	Filename
	Comments

	Spectrogramx.bmp
	Spectrograms of different signals using AWGT4. Signal specified at the title of the picture.
	Noisy Signal Only Autotuned.wav
	noisytbt.wav only been through AWGT4

	Waveformx.bmp
	Waveforms of different signals using AWGT4. Signal specified at the title of the picture.
	Noisy Signal Only Denoised.wav
	noisytbt.wav only denoised

	SNR.txt
	Comparison of SNR before and after DEN & AWGT4
	noisytbt.wav
	To-be-tuned signal with 15dB SNR Additive White Gaussian Noise

	gt.wav
	Groud truth signal
	Noisy Signal Denoised and Autotuned.wav
	noisytbt.wav denoised and autotuned

	tbt.wav
	To-be-tuned signal 
	tunedsinging.wav
	output of AWOGT2

	outoftunesinging.wav
	outoftunesinging sound used as input to AWOGT2
	Other
	Please refer to their filenames. They are self-explaining.



Code structure
[image: ]
Functions
Final.m				Main matlab file
Denoise.m	Perform denoising using wavelet transform, soft-thresholding and block thresholding
gt_timedomain.m	Perform AWGT4 using PSOLA
run_without_ground_truth.m	Perform AWOGT1 using frequency intensity thresholding and shifting.
run_with_ground_truth.m	Perform AWGT1-3 using various time-frequency domain techniques.
plots_and_numbers.m		Generate plots and SNR for AWGT4
myPSOLA.m			Novel PSOLA implementation
PeriodMatrix.m	Generates windowed overlapping signal segments need by PSOLA algorithm
find_freq.m	Finds fundamental frequency of segment of music
PitchCorrector.m	Implementation of AWOGT1
MatchWithGroundTruth.m	Implementation of AWGT1-3

Who are we? What do we do?
Yufan Yue		DEN algorithm, matlab implementation, testing and visualization
			AWGT4 algorithm, matlab implementation, testing and visualization
[bookmark: _GoBack]			Website construction

Yuhan Chen		AWGT1-3 algorithm, matlab implementation, testing and visualization
			AWGT4 matlab implementation
			AWOGT1 algorithm, matlab implementation, testing and visualization 
			Website construction.

Mingshuo Shao		AWGT1-3 testing
			Website construction

Eric Winsor		AWOGT2 algorithm, matlab implementation, testing and visualization 
			Website construction
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