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AMR: Adaptive Multirate

BFCC: Bark Frequency Cepstral Coefficients
DFT: Discrete Fourier Transform

ELRA: European Language Resources Association
EM: Expectation Maximization

FFT: Fast Fourier Transform

HRI: Human Robot Interaction

IPA: International Phonetic Association

LLR: Log Likelihood Ratio

LPC: Linear Predictive Coefficients

LSF: Line Spectral Frequencies

MFCC: Mel Frequencies Cepstral Coefficients
MMSE: Minimum Mean Square Error

PLP: Perceptual Linear Prediction

RMFCC: Root Mel Cepstral Coefficients
RPLP: Revised Perceptual Linear Prediction
SNR: Signal to Noise Ratio

SVM: Support Vector Machine

VAD: Voice Activity Detector/Detection

WVD: Wigner Ville Distribution
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' social robots

" Human Robot Interaction (HRI)
" Robotics

¥ Artificial Intelligence
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' Voice Activity Detection

¥ Signal to Noise Ratio (SNR)
" threshold

¥ stationary
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" Speech Enhancement and Noise Reduction
" Feature Extraction
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® Machine Learning
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Absrtact

The use of social robots in human’s life has increased and the main way of Human Robot
Interaction (HRI) is based on verbal communication. social robots are endowed with
microphones to receive speech signal for interaction with people. In order to receive
environmental noise when human’s speech is recording, we need to have a system for detecting
speech segments in recorded signals. Therefore, the goal of this work is to design a Voice
Activity Detection (VAD) system to detect speech segments in noisy environment and increase
the performance of the speech processing system in a social robot.

In this work, different features are proposed for extraction from speech for VAD system. These
features are presented with combination of energy and other features such as Root Mel
Frequency Cepstral Coefficients (RMFCC), Bark Frequency Cepstral Coefficients (BFCC),
Perceptual Linear Prediction (PLP) and Revised Perceptual Linear Prediction (RPLP).

Another proposed method is based on Wigner Ville Distribution (WVD) as a time-frequency
feature. It has a better performance in compared to other proposed method. Therefore, for
improving the performance of cepstral-based methods, we combined them with WVD.

To evaluate the performance of these methods, we utilized FarsDat database as a Persian
standard database. To compute robustness of proposed feature extraction methods to noise, we
add different kinds of noise in different level of Signal to Noise Ratio (SNR).

Exprimental results show that some of the proposed feature extraction methods has the better
performance in comparison with MFCC in different noisy environment.

Key Words: Voice Activity Detection, Wigner Ville Distribution, Root Mel Frequency
Cepstral Coefficients, Bark Frequency Cepstral Coefficients, Perceptual Linear Prediction,
Revised Perceptual Linear Prediction, energy, feature extraction, Human Robot Interaction,
social robots.
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