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ABSTRACT

Understanding emotions and content in human speech is essential for customer service, mental
health, and human-computer interaction applications. This research introduces an Al-based
framework for speaker-specific emotion and content analysis. Gender detection, crucial for voice
assistants and telecommunication, is achieved using Shifted Delta Cepstral (SDC) features and pitch,
combined with the eXtreme Gradient Boosting (XGBoost) model, achieving over 99% accuracy on
RAVDESS and TIMIT datasets. Emotion recognition employs a Deep Convolutional Neural
Network (DCNN) with spectral and prosodic features to classify emotions such as anger, happiness,
and sadness, attaining 90.27% accuracy across datasets. Whispered speech, which lacks typical vocal
vibrations, is analysed using a BiLSTM model for gender detection and a DCNN for emotion
recognition, reaching 98.54% accuracy on the wTIMIT dataset. An ELECTRA model refines
sentiment classification in financial text data, achieving over 92% accuracy. This framework
enhances speech analysis by accurately identifying emotions and analysing speaker-specific content.
It has broad applications in customer service, forensic investigations, online learning, and market
sentiment analysis, offering more profound insights into human communication. This research
improves speech-based Al systems by integrating advanced neural networks, making them more
intuitive, adaptive, and context-aware across various domains.
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