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Preface 

Biomechanics, as a subfield of applied science, focuses on the mechanical analysis 
of movement. Traditionally, movement analysis relied on Newtonian laws, but 
recent technological advancements have allowed for the integration of electrical 
instrumentation to gather biological data. This expansion has moved motion analysis 
beyond the application of classical physics principles. Presently, numerous studies 
incorporate advanced concepts and complex data analysis, including chaos theory, 
nonlinear theory, and other sophisticated approaches, to analyze bioelectrical signals 
during human motion. As a result, biomechanics has garnered attention from 
several engineering disciplines, such as mechanical, electrical, computer, artificial 
intelligence, and biomedical engineering. The inclusion of these interdisciplinary 
areas, along with appropriate sensor instrumentation, has significantly enhanced our 
understanding of motion. By detecting subtle changes in movement patterns more 
accurately, we are better equipped to study human movement and develop solutions 
to address movement-related issues. 

Currently, there is a significant demand for state-of-the-art analysis techniques 
that can effectively discern differences in movement patterns. However, there is 
limited literature available that presents advanced theoretical, computational, and 
technical concepts applied to the motion analysis of biological systems. These 
advanced concepts and techniques, originating from various applied science areas 
like biomechanics and engineering, can greatly benefit professionals involved in the 
rehabilitation of individuals with movement-related disorders. Hence, the purpose 
of this book is to bridge the gap between these two areas and present advanced 
concepts and various techniques for the analysis of motion in biological systems. 

Orange City, IA, USA Rajat Emanuel Singh 
December 1, 2023
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