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ABSTRACT 

LOWER-LIMB EXOSKELETON WITH MODERN CONTROL ENGINEERING 

APPROACH 

By 

Andhika Agung Pratama 

Dr. Eka Budiarto, S.T., M.Sc. 

Lydia Anggraeni Kidarsa, S.T., M.Sc., MA(RCA) DIC 

SWISS GERMAN UNIVERSITY 

This research presents an integrated control and electrical system framework for a 

lower-limb exoskeleton, with the primary goal of making this assistive technology 

more affordable and accessible. The purpose of this study is to address the high cost 

and complexity of current systems by demonstrating a co-designed framework from 

hardware architecture to control implementation. The methodology involves three 

core objectives: first, designing an electrical system architecture capable of 

supporting high-fidelity, closed-loop feedback; second, developing an algorithm for 

generating smooth, physiologically realistic gait trajectories using a Fourier series 

approximation; and third, designing and validating, through simulation, a modern 

control algorithm to solve the trajectory tracking problem with high accuracy. This 

study concludes by presenting a validated, practical framework that serves as a 

blueprint for future development of cost-effective, high-performance exoskeletons, 

contributing valuable knowledge to the fields of mechatronics and rehabilitation 

robotics. 

Keywords: Lower-Limb Exoskeleton, Modern Control Engineering, Fourier Series, 

Gait Rehabilitation, Nonlinear System 
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