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SINTEZA PROIECTULUI DE DIPLOMA

Clasificarea semnalelor audio pe baza coeficientilor cepstrali de predictie liniara

Subiectul acestui proiect de diploma este clasificarea semnalelor audio pe baza cararacteristicilor
LPCC (Linear Prediction Cepstral Coefficients) si a clasificatorului Random Forest. Semnalele audio
utilizate Tn aceasta lucrare au fost inregistrate cu un robot de servicii. S-au utilizat 21 de clase de
semnale acustice ce corespund la 2 scenarii diferite. Fiecare clasa contine 30 de fisiere audio. Scenariul
bucatarie contine 8 clase (scaun, apa chiuvetd, apa picaturi, apa dus, farfurie portelan, tacamuri, fasait
punga, obiect carton), scenariul camera contine 8§ clase (pagii carte, scai, deschidere fermoar, inchidere
fermoar, ciocanit usd, cheie usa, deschidere usd, inchidere usa) si scenariul non-verbal contine 5 clase
(batut din palme, pocnet de degete, tuse, ras, fluierat). Pentru descrierea semnalelor audio s-au folosit
caracteristicile LPCC, iar pentru clasificare s-a utilizat Random Forest. S-a studiat influenta numarului
de caracteristici LPCC asupra ratei corecte de clasificare. Pentru aceasta s-a utilizat un numar diferit de
caracteristici: 10, 12, 14, ..., 38.

Classification of audio signals based on linear prediction cepstral coefficients

Linear prediction is an autocorrelation analysis. Therefore, it can be addressed either in the time
or frequency domains.

The purpose of this paper is to classify audio signals as efficiently as possible using linear
prediction cepstral coefficients. The compilation of the audio signals was accomplished using the
Matlab programming platform. Their classification was done in Weka, which contains a collection of
visualization tools and algorithms for data analysis and predictive modeling. It used the
cross-validation method using the Random Forest classifier in which the data is divided into three. One
third is used to test the classifier, and the two thirds for the "training" of the classifier.

Following these methods and by adding more coefficients we managed to obtain 96.19% of the
correct classification of the instances. There was a prediction agreement with class over 0.9, reaching
almost complete agreement.
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PLP
RF
CART
OOB
MA
AR
ARMA
EEG
DFT
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RC
ARFF
WEKA
MAE
RMSE
RAE
RRSE
MBE
TP
FP
PPV
FN
N
MCC
ROC
PRC

Abrevieri si acronime

- Linear Predictive Coding

- Mel Frequency Cepstral Coefficients

- Linear Predictive Prediction

- Random Forest

- Classifier and Regression Tree

- Out-of-bag

- Moving Average

- Autoregressive

- Autoregressive Moving Average

- Electroencephalogram

- Discret Fourier Transform

- Inverse Discret Fourier Transform

- Linear Predictive Cepstral Coefficients
- Linear Frequency Cepstral Coefficients
- Reflection Coefficient

- Attribute Relation File Format

- Waikato Environment for Knowledge Analysis
- Mean Absolute Error

- Root Mean Squared Error

- Relative Absolute Error

- Root Relative Squared Error

- Mean Bias Error

- True Positive

- False Positive

- Positive Predictive Values

- False Negative

- True Negative

- Matthews Corelation Coefficient

- Receiver Operating Characteristic

- Precision Recall Curves





