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Abstract

Speech impairment is commonly caused by stroke, and speech rehabilitation can be achieved
through physical therapy. This research aims to: 1) study methods for classifying six facial muscle exercises
for lower face rehabilitation, including closed mouth, wide-open mouth, smile, puckered lips, pursed lips,
and puffed cheeks, and 2) Evaluate the performance of the gesture recognition model. The classification
process involves three main steps: defining 16 facial landmarks using MediaPipe library on the lips and
lower face, recording data, and classifying gestures using a Convolutional Neural Network (CNN). The
results are divided into two parts: 1) **Person-dependent**, where data from each volunteer is used for
both training and testing, yielding an average classification accuracy of 99%, with errors occurring between
pursed lips and puffed cheeks due to their similarity. 2) **Person-independent**, where data from three
volunteers are used for training, and data from others are used for testing. Through 30 human-computer

interactions, it was found that the classification accuracy was 95.45 percent.

Keywords: Dysarthria, Physical therapy, Postures classification, MediaPipe library, Convolution neural network
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