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WHAT DID WE 
DO?

OUR PROCESS



PROCESS

GTZAN DATA SET

▸ 120 tracks 

▸ 30 sec long 

▸ 22050Hz 

▸ Mono 16 bit 

▸ .au and .wav format

http://opihi.cs.uvic.ca/sound/music_speech.tar.gz



PROCESS

OUR STACK

▸ Python 

▸ Essentia for feature extraction 

▸ scikit-learn for preprocessing 
and classification 

▸ Seaborn for visualization 

▸ GitHub for collaboration



PROCESS

FEATURE EXTRACTION

▸ feature_extractor.py 

▸ 6144 sample window 

▸ a set of 27 features 

▸ batch_feature_extractor.py 

▸ For all the files!



PROCESS

FEATURES (TIME DOMAIN)
▸ Zero Crossing Rate 

▸ Log Attack Time 

▸ Decay 

▸ Flatness

FEATURES (SPECTRAL)
▸ Roll Off 

▸ Spectral Flux 

▸ Flatness SFX 

▸ Flatness DB 

▸ Attack time 

▸ Decay 

▸ High Frequency Content 

▸ Spectral Complexity

FEATURES (CEPSTRAL) 
▸ Mel Band Energies 

▸ MFCC coefficients  

▸ 4Hz Energy Modulation



PROCESS

OUR PREPROCESSING

▸ data_preprocessing.py 

▸ reads .json files 

▸ standardizes features’ levels 

▸ applies PCA if requested 

▸ creates .pkl file with features of all samples for plotting



PROCESS

TRAINING

▸ SVM 

▸ Decision Tree 

▸ MultiLayer Perceptron 

▸ Naive Bayes 

▸ Random Forest

Stats will come later



WRAPPER

PROCESS



EXECUTION

PROCESS



STATISTICS
THE AFTERMATH



STATISTICS

TRAINING

Model Accuracy

▸ SVM 96.06

▸ Decision Tree 85.96

▸ MultiLayer Perceptron 90.34

▸ Naive Bayes 70.25

▸ Random Forest 95.49



STATISTICS

TRAINING

Model Accuracy

▸ SVM 96.06

▸ Decision Tree 85.96

▸ MultiLayer Perceptron 90.34

▸ Naive Bayes 70.25

▸ Random Forest 95.49

▸ SVM with PCA (10) 90.02





THE AFTERMATH

CONCLUSION

▸ The more features, the better 

▸ Most important features were: 

▸ SSDec      65% accu     
▸ MFCC 6  +7% accu 
▸ MFCC 3  +4% accu 

▸ SVM and Random Forest models are the best 

▸ With no time constraints, PCA doesn’ t make sence



THANK YOU
Αποστόλης, Φρανκ, Χριστίνα

https://github.com/
laserscout/THE-Assignment


