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Abstract

This paper presents an intelligent control framework for robotic manipulators with flexible joints, addressing
the critical challenges of nonlinear dynamics and parameter uncertainties. We propose an Adaptive Neuro-
Fuzzy Inference System (ANFIS) controller and conduct a comparative study with conventional PID control
for trajectory tracking applications. The system dynamics are modeled using Lagrangian mechanics with state-
space formulation to account for joint elasticity. Simulation results establish ANFIS as a promising solution
for high-precision robotic applications requiring adaptability to dynamic operating conditions.
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