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Automatic Osteoporosis Detection from X-ray Images Using Convolutional Neural
Networks and Multi-Feature Analysis

Sahel faraji

Department of Electrical Engineering, Payame Noor University, Tehran, Iran
Seyed Javad Javadi Moghadam
Department of Electrical Engineering, Payame Noor University, Iran
Ali Heydari Chaleshtori
Department of Electrical Engineering, Payame Noor University, Tehran, Iran

Abstract
Osteoporosis, a common bone disease, increases the risk of fractures by reducing bone
density. Early detection of this disease is crucial for effective management. In this
study, a deep learning-based method is proposed for the automatic detection of
osteoporosis from X-ray images. This method utilizes convolutional neural networks
(CNNs) to extract and classify key image features. Initially, the image dataset was
divided into training and testing sets. During the preprocessing stage, images were
enhanced for contrast, noise reduction, and size normalization. Subsequently, various
features, including texture, edges, shape, and statistical information, were extracted
and integrated into the model. The designed deep neural network, by learning these
features, accurately classified the images. Evaluation results demonstrated that the
model achieved high accuracy in osteoporosis detection. This approach, providing an
automated and reliable solution, can serve as an assistive tool in medical diagnosis and
contribute to improving diagnostic processes.

Keywords: Osteoporosis detection, image processing, convolutional neural network,
multi-branch architecture, transfer learning.
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