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ABSTRACT 

 

 

 

DESIGN AND SIMULATION OF MULTI-PURPOSE AUTONOMOUS MOBILE 

ROBOT FOR MATERIAL HANDLING AT PT. SAT NUSAPERSADA TBK 

 

 

 

By 

 

Jonathan Garry Hartono 

Dr. Rusman Rusyadi, B.Sc., M.Sc., Advisor 

Leonard P Rusli, B.Sc., M.Sc., Ph.D., Co-Advisor 

 

 

SWISS GERMAN UNIVERSITY 

 

 

 

This thesis develops the design and simulation of Autonomous Mobile Robot (AMR) 

for material handling focusing on mechanical design, scissor lifting, and sensor fusion 

investigation. The mechanical design consists of a hollow steel square frame with bent 

sheet metal covers and differential-drive mechanism. A scaled-down scissor lifter with 

CNC-machined parts powered by NEMA 23 stepper motor. Mechanical design is 

validated with Finite Element Analysis (FEA) in SolidWorks. Sensor fusion and 

navigational component contribution investigation was evaluated on the company’s 

existing hardware under a ROS Noetic using GMCL localization. FEA results 

confirmed that the chassis achieved a Factor of Safety (FoS) of 4.60 and stiffness of 

5350.9 N/mm under 100kg load. Scissor lift testing demonstrated capability for load up 

to 70kg and 0.73mm positioning error, with shaft bending at 75kg load. The full fusion 

configuration achieved an average positional error of 3.16cm, while the encoder and 

LiDAR removal caused significant degradation (p<0.001), IMU removal produced no 

significant change (p=0.313). It is hoped that the results of this thesis can serve as a 

foundation for AMR deployment at PT Sat Nusapersada Tbk Batam.  

Keywords: Autonomous Mobile Robot, Finite Element Analysis, Scissor Lifter, Sensor 

Fusion, ROS. 
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