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Spectrogram

● Used the Fast Fourier Transform to create spectrograms. 
● Added the spectrogram view to the main window.
● Multithreaded computation of spectrogram.
● Cached spectrogram of each sound file.
● Custom colormap support.



Spectrogram



Automated Phoneme Alignment

● Split into 2 main tasks
○ Phoneme boundary detection
○ Phoneme identification



Phoneme Boundary Detection - Dataset

● 4 Datasets from the CMU Arctic project
● English Speech Data
● Used to make some voices for the Festival speech engine



Phoneme Boundary Detection - Model

● Inception-like CNN Model
● Outputs a transition probability

○ Peak detection is used to extract values



Phoneme Boundary Detection - Input Data

● First Revision
○ Vocoder Extracted Features

■ Spectral Envelope
■ Aperiodicity
■ F0

○ The 1st and 2nd derivatives as other “color channels”
○ 5 Frames

● Planned Next Step
○ 15 Mel Spectrogram + 1st and 2nd derivatives only



Phoneme Boundary Detection - Performance

● Numerical Accuracy was Poor
● Output is still semi-usable
● Noisy, but roughly fits target data
● Some tweaking necessary



Phoneme Identification

● Split the problem into chunks.
● Classify if a phoneme is a pause, consonant, or vowel.



Phoneme Identification - Dataset

● Initially used a dataset of children’s songs.
● Couldn’t separate phonemes.



Phoneme Identification - Dataset

● Nagoya Institute of Technology 70 song dataset
○ Only 31 publicly available

● Professional Japanese Female Singer
● Traditional Japanese Folk Songs

○ From what we can identify

● Distributed in the HTS Japanese Song demo
○ The full dataset is used in the Sinsy synthesizer system under the voice f00001j Yoko



Phoneme Identification - Data Preprocessing

● Created MEL spectrogram from sound.



Phoneme Identification - Model

● Simple CNN, with 5 convolutional layers
● Input is 20 by 40 log of the MEL spectrogram
● Output is one hot vector representing if a phoneme is a pause, consonant, or 

vowel.



Phoneme Identification - Results on Testset
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Phoneme Identification - Vowel Phoneme Results



Phoneme Identification - Consonant Phoneme Results



Questions?


