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This research aims to design and develop an in-home elderly surveillance
system using machine learning techniques with Convolutional Neural Networks (CNN)
to detect and classify elderly falls from indoor video recordings. The system can
classify falls into four main categories: forward falls, backward falls, falls to the left,
and falls to the right, and distinguish them from normal walking. Publicly available
video datasets simulating falls and normal walking activities were used, enhanced with
pose estimation techniques using MediaPipe to improve classification accuracy. Three
CNN models were tested: a 2-layer CNN, VGG, and ResNet50. The dataset was divided
into training and test sets in an 80:20 ratio. Model performance was evaluated using
accuracy, precision, recall, F1-score, ROC curves, and AUC values. The results indicate
that the CNN models, especially when integrated with MediaPipe pose estimation,
significantly improve fall detection accuracy. The best-performing model, the 2-layer
CNN with MediaPipe-enhanced dataset, achieved an accuracy of 90.62% in fall
classification. However, when tested under different lighting and environmental
conditions from the training dataset, the system still maintained its capability to classify
falls but showed a slight decrease in accuracy. This highlights its potential for real-
world application, although further optimization is necessary to enhance performance

in varied environmental scenarios.
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