Project Titles

1. Project Title: Design, Control, and Simulation of a Flexible Automated Storage and Retrieval System (AS/RS)
The objective of this project is to execute the end-to-end mechatronic design process for an Automated Storage and Retrieval System (AS/RS) configured in an elongated 3x2 storage matrix format. Due to its high aspect ratio, the structure exhibits pronounced axial flexibility, structural vibration, and tip deflection during high-acceleration transient movements.
Students are tasked with taking an integrated mechatronics approach across four core domains:
· Mechanical: 3D CAD modeling, structural deflection analysis, and transmission element sizing.
· Electrical & Electronics: Actuator sizing, sensor selection, and electrical power schematic design.
· Modeling & Simulation: Constructing a multi-domain MATLAB / Simscape virtual prototype capturing coupled mechanical, structural flexibility, and actuator drive dynamics.
· Control & Software: Designing motion trajectory profile generators, active vibration-damping controllers, and high-level state-machine operational logic (Homing, Pick/Place, E-Stop).


2. Project Title: Mechatronic Design and Digital Twin Implementation of a Mechanical Integrator
Abstract: This project focuses on the conceptual design, multi-body dynamics modeling, and control architecture development of a mechanical integrator—a classic analog computing mechanism driven by modern mechatronic principles. Within the scope of the Mechatronic System Design (MST) course, the project emphasizes system engineering, detailed CAD modeling, tolerance analysis, and digital twin simulation without physical manufacturing. The primary objective is to evaluate ideal mathematical integration against real-world mechanical limitations (such as friction, slip, and backlash) using MATLAB/Simulink and Finite Element Method (FEM) analyses. Furthermore, an intelligent software layer comprising auto-calibration routines and error-compensation algorithms is designed to prepare the system for physical prototyping in the subsequent Graduation Project (BÇ).


