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ABSTRACT

This project develops a system that automatically aligns text with audio in videos,
significantly reducing the time and complexity of subtitle creation and editing. The system
utilizes Dynamic Time Warping (DTW) to align time-series data despite variations in. speech
speed or rhythm. By converting audio into Mel-Frequency Cepstral Coefficients (MFCCs) and
applying DTW algorithms, the system precisely matches text with speech, generating accurate

timestamps for words and sentences.

Testing across diverse video content demonstrates 95% alignment accuracy, even
under challenging conditions such as variable speaking rates and moderate background noise.
Compared to manual methods, this approach reduces subtitle production time by
approximately 70% while maintaining high accuracy. The results confirm that automated
speech-text synchronization substantially improves content production efficiency by

eliminating tedious manual timestamp adjustment.

The technology has immediate applications in educational media, assistive technology
for individuals with hearing impairments, and automated subtitle generation for digital content
platforms. Future work will focus on optimizing the system for real-time processing and

expanding language support beyond English.



