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Design and Implementation of a Two-Axis Rate Table for Testing MEMS
Accelerometers

A. Esmaili
H. Babazadeh

Department of Electrical Engineering, Urmia University of Technology, Urmia, Iran

Department of Electrical Engineering , Urmia University of Technology, Urmia, Iran

Abstract

This paper presents the design and development of a low-cost and precise two-axis rate table for testing and calibrating MEMS
capacitive accelerometers. The device employs two stepper motors, optical encoders, slip rings, and an inexpensive reference
accelerometer, enabling controlled angular motions along two axes. The main innovation of this work lies in the combination of
acceptable precision with low cost, a modular and simple design, and software processing using a moving average filter, which
allows the extraction of key sensor parameters such as scale factor, linearity, and cross-axis sensitivity. The control system is based
on an Arduino platform, and the data from the sensor under test are compared with the reference measurements. Experimental results
demonstrate that the developed system is capable of providing accurate and reliable data for sensor performance evaluation and can
serve as a practical tool in both educational and research laboratory environments.

Keywords: Calibration, Capacitive Accelerometer, Inertial Sensor Testing, Two-Axis Motion Control, Stepper Motor, Rate Table.
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