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ABSTRACT

DEVELOPMENT OF AN AUTONOMOUS MAGNETIC CLIMBING ROBOT FOR
VISUAL AND NDT INSPECTIONS UTILIZING GWO-BASED PATH
PLANNING APPROACHES

By

Mu’amar Fadlil
Dena Hendriana, BSc., S.M., Sc.D., Advisor
Assoc. Prof. Dr. Ir. Henry Nasution, MT., IPP, Co-Advisor

SWISS GERMAN UNIVERSITY

The development of an Autonomous Magnetic Climbing Robot (AMCR) aims to
address the challenges faced in industrial inspections, particularly in terms of safety,
cost, and efficiency. This research focuses on designing and implementing an AMCR
equipped with a visual inspection camera, lighting, and a multi-purpose arm capable
of carrying various inspection tools, including a thickness gauge. The AMCR utilizes
Grey Wolf Optimizer (GWO)-based path planning to navigate complex environments
autonomously. The methodology involves a detailed analysis of the robot's static and
dynamic forces, magnetic adhesion requirements, and the integration of Mecanum
wheels for enhanced mobility. The findings demonstrate that the AMCR significantly
improves the safety and efficiency of industrial inspections, reducing the need for
human intervention in hazardous environments. This research concludes that the
AMCR, with its advanced path planning and robust design, presents a viable solution

for modern industrial inspection challenges, particularly in the oil and gas sector.

Keywords: Autonomous Magnetic Climbing Robot (AMCR), Visual Inspection, Non-
Destructive Testing (NDT), Grey Wolf Optimizer (GWO), Robotics Technology.
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