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The role of artificial intelligence in developing smart prosthetic limbs and its impact on
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Artificial Intelligence (Al) is a field of computer science that aims to create systems and
programs capable of performing tasks that require human-like intelligence, such as learning,
reasoning, thinking, and decision-making. Al focuses on developing technologies that
enable machines to simulate aspects of human intelligence through the use of algorithms
and mathematical models. It includes a wide range of techniques such as machine learning,

natural language processing, computer vision, and artificial neural networks.
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In this research, Artificial Intelligence refers to the application of techniques and
programming methods to enhance and develop smart prosthetic limbs. In this context, Al is
measured through: Machine Learning: Used to train prosthetic limbs to improve their

performance by analyzing sensory and environmental data collected during use. Natural




Language Processing (NLP): Applied if the smart prosthetics are equipped with voice or
text communication interfaces, helping to enhance the interaction between the user and the
system. Computer Vision: Employed to analyze the environment surrounding the
prosthetic limbs and provide information to improve sensory interaction and limb
movement. Artificial Neural Networks: Used to mimic the way information is processed
in the human brain, allowing prosthetic limbs to adapt to various activities and interact with

environmental changes in an intelligent manner.
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Smart prosthetics refer to advanced prosthetic limbs that integrate cutting-edge
technologies to enhance their functionality and user experience. These prosthetics
incorporate sensors, actuators, and artificial intelligence to mimic the natural movement
and capabilities of human limbs. They are designed to improve the quality of life for

individuals with limb loss by offering features such as adaptive control, sensory feedback,




and improved functionality through real-time data processing and machine learning

algorithms.
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In this research, Smart Prosthetics are defined as prosthetic limbs equipped with artificial
intelligence technologies that aim to improve their performance and usability. Specifically,
smart prosthetics in this study are evaluated based on: Use of machine learning algorithms
to enhance the prosthetic’s adaptability and performance by analyzing user data and
environmental conditions. Implementation of sensors to provide real-time feedback to the
user, improving the interaction and functionality of the prosthetic. Utilization of Al-driven
systems to adjust the prosthetic’s behavior and movement in response to changes in the
user's needs and activities. Enhancement of the prosthetic's ability to perform complex
movements and tasks that are more aligned with natural limb functions, facilitated by Al

technologies.
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Abstract

This study aims to explore the role of artificial intelligence (Al) in the development of smart

prosthetics and its impact on the lives of amputees. The research analyzes the Al
technologies integrated into prosthetic devices and how they enhance the performance and
natural functions of the limbs, in addition to evaluating the effect of these technologies on

users' quality of life.

The researcher employed a descriptive methodology, utilizing a questionnaire specifically
designed to measure the role of Al in improving prosthetic devices and its impact on

amputees. The questionnaire consists of 20 main questions.

The results of the study indicate that modern Al technologies significantly enhance the
performance of prosthetic limbs and contribute to improving users' quality of life. The study
also highlights specific challenges faced by amputees, which can be addressed through the
improvement of current technologies and the development of innovative solutions. The
research recommends continued exploration of Al possibilities in this field to ensure the

maximum benefit from this advanced technology.

Keywords: Artificial Intelligence, Smart Prosthetics, Disability
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