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Extension of a Two-Axis Orthogonal Stage Developed as a Control Engineering

Educational Apparatus to a Three-Axis System and Trial Application

in Collaborative Education
MITANTI Yuuichiroh*!

Abstract: A compact three-axis orthogonal stage was developed by remodeling the two-axis stage
originally designed for cultivating hands-on control engineers. Since 2012, an educational
collaboration between Omron Corporation and KOSEN has been conducted for 13 years. The
two-axis stages, controlled by PLC (Programmable Logic Controller), have been widely used as
control targets in training camps and contests for KOSEN students. To expand their applications,
more advanced control systems—such as an inverted pendulum system and a pick-and-place
system with a vision sensor—were also developed. However, these systems were large and heavy,
making them difficult to transport to other locations for educational events, therefore
miniaturization of the apparatus was strongly desired. In this paper, the detailed assembly
procedure of the compact three-axis stage is shown, and several expansion plans are introduced
which will be designed to facilitate the learning of mathematics and feedback control engineering,

both of which are essential for practical applications in the manufacturing industry.
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