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LOW-COST GYROSCOPE / KALMAN FILTER / CALIBRATION

Gyroscopes are commonly used as sensors for measuring angular velocity of
objects in several applications such as unmanned aerial vehicle (UAV), robot balance
control, car navigation, etc. Usually, sensitivity and accuracy of response are essential
parameters of gyroscopes to affect the performance of the motion control. The
gyroscopes based on micro-electromechanical system (MEMs) have been receiving
increasing attention since the micro-machining technology was developed. A
reduction in cost, size and weight is an attractive aspect of MEMs-based gyroscopes.
However, the low-cost MEMs-based gyroscopes have more sensitivity to disturbance
noise and scaling factor in their output signal. According to the literature reviews,
some parameters of low-cost gyroscopes do not meet the specification mentioned by
manufacturers and they are very sensitive to ambient temperature and noise during the
operation, leading to error in measurement and control systems. The objective of this
research is to propose the automatic calibration to improve the efficiency of two axis
low-cost gyroscopes. The calibration technique was developed based on a platform
with two axes of rotation and exact orientation feedbacks. The adaptive compensator
with the Kalman filter was employed to estimate parameters of gyroscopes and the

random test method was applied to calibrate the angular displacement and velocity.
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