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Abstract

Biomechanical modeling plays a crucial role in understanding and predicting the behavior of biological
systems, which is particularly important in the development of advanced medical equipment (Harrison, P.
& Kim, 2019). The integration of artificial intelligence (Al), especially deep learning techniques, has
introduced new possibilities for enhancing the accuracy and efficiency of these models. This study
examines the opportunities and challenges of Al-based biomechanical modeling and explores its impact on
improving the design of prosthetics, exoskeletons, and rehabilitation devices. The research discusses data
collection and processing methods, the selection of appropriate Al architectures, and model validation in
detail. The findings indicate that Al can improve prediction accuracy and reduce research and development
costs. However, challenges such as data quality, the complexity of biological systems, and ethical and legal
issues must also be addressed (Huang et al., 2023). This study offers recommendations for future research
to fully harness the potential of Al in biomechanical modeling and facilitate the development of more
advanced medical equipment.

Keywords: Biomechanical modeling, Artificial intelligence, Deep learning, Advanced medical equipment,
Computer simulation.




