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Goal

❑ Step 1 – record video and upload to 

server

❑ Step 2 – extract frames and 

preprocess to grayscale and correct 

dimensions

❑ Step 3 – input extracted frames 

through pretrained classifier (trained 

from scratch with 1000 training and 50 

validation videos per class) 

❑ Step 4 – Classification result sent to 

mobile client, which displays the most 

probable results. 

❑ The current state-of-the-art is to extract audio information 

from videos and use the aural signature to categorize speech. 

Relying heavily on audio is a limiting factor in obtaining 

accurate video transcriptions due to noisy and unfamiliar 

speech, so we experiment with deep learning techniques to 

classify words spoken in the English language using video 

alone. We use a 3D-convolutional neural network architecture 

containing a ResNet to predict word classification by “lip-

reading”.

Methodology 
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Machine Learning Assisted Visual Speech Transcription

Research Challenges

❑ Head movement and unstable video - Solution: Use facial 

detection and isolate mouth region in each frame 

❑ Stagnant classifier performance; accuracy in range of 30-50% -

Solution: Replace Adam optimizer with SGD; improved to 

80+% (using Keras)

❑ Host a classification server, and provide results for the user -

Solution: Use node.js to create a lightweight REST API server.

Motivations and Objectives

❑ Motivations

▪ Provide a platform for hearing-impaired persons to 

understand speech better by implementing programmed 

lip-reading.

▪ Transcribe monitored suspicious conversation through 

surveillance footage.

▪ Cataloging university lectures by transcription of content 

and analysis.

❑ Objectives

▪ Develop an Android Mobile Application that will provide a 

user-friendly GUI and allow users to record video and 

receive transcriptions.

▪ Develop and train a 3D-Convolutional Neural Network 

classifier that will identify words using lip-movement.

Lip-Reading Model Training

❑ Peak validation accuracy occurred at 21st epoch at 86.2%

❑ Trained on 12 classes with 1000 training and 50 validation samples per class; 

15 samples per batch 

❑ Used Stochastic Gradient Descent as an optimizer with learning rate 0.0003

❑ Can efficiently and accurately identify English words from video alone

Compression Training

❑ Compression used to send 

video to server

❑ For video compression, we 

chose to use the results found 

on the 100th epoch

❑ The accuracy slowly increased 

to 90 percent and plateaued 


