
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

INFORMATICS INSTITUTE OF TECHNOLOGY 

In Collaboration with 

UNIVERSITY OF WESTMINSTER 

 
LipVeda 

A Lip-Reading System for Sinhala Language Recognition 

 
Thesis by 

M M K A Yusuf Khaleel 

 
Supervised by 

Dr. Ruwan Weerasinghe 

 
Submitted in partial fulfilment of the requirements for the BEng/BSc in 

Software Engineering degree at the University of Westminster 

 
April 2025 

 
 
 

 



 i

ABSTRACT 
 
Problem: The lack of facilities for hearing-impaired people might create severe communication 

barriers. Most current solutions in the domain of lip-reading systems are being developed in 

English and a few other widely spoken languages; thus, underrepresented languages, such as 

Sinhala, lag behind. This paper presents research based on the development of the Sinhala lip-

reading model, which addresses this gap by facilitating better communication support for the 

disabled community. 

The Waterfall methodology is followed by the project to be developed in a structured manner. 

A custom made dataset was created, which follows the format of the GRID dataset and contains 

videos along with their aligned transcripts. The deep learning based approach for this research 

involves the use of CNN combined with LSTM models to analyse video sequences.  

The LipVeda showed a Word Error Rate (WER) of approximately 29.13%, meaning the 

model correctly predicted about 71.87% of words in the test data. The Character Error Rate 

(CER) was notably low at 7.53%, indicating strong phoneme level and character level 

prediction accuracy. However, the Exact Match Accuracy which only considers predictions 

entirely identical to the ground truth was around 2%, which is expected in sequence models 

using CTC decoding. These results suggest that while minor errors may prevent full sequence 

matches, the model is highly effective at predicting individual components of speech, laying a 

strong foundation for further improvements. 

Subject Descriptors (from ACM): 

Computing methodologies -> Machine learning -> Neural networks 

Human centred computing -> Accessibility -> Assistive technologies 

Information systems -> Speech recognition 
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