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Augmented LQG based stable control of
a small unmanned helicopter

Chen Yang, Wang Tianmiao, Liang Jianhong, Wang Chaolei, Zhang Yicheng
(Robotics Institute, Beijing University of Aeronautics and Astronautics, Beijing 100191)
Abstract

For controlling a small unmanned helicopter to reach its goal of hovering or cruise flight, two decoupled mathe-
matical models for the small unmanned helicopter were achieved by system identification based on the building of
the helicopter’ s linear model for hovering, and then an augmented linear quadratic Gaussian (LQG) controller was
designed. The augmented LQG controller consists of a Kalman filter, a traditional linear quadratic integral (LQI)
controller, and a feedforward term. The Kalman filter is used to estimate the unmeasured states. The integral action
of the LQI is to reduce the steady state errors, and the feedforward term is used to speed up the tracking of refer-
ence signals. The simulations and the actual flight results indicate that the presented augmented LQG controller can
not only stabilize the dynamics of unmanned helicopters, but also track the reference control signals well.

Key words: small unmanned helicopter, augmented linear quadratic Gaussian (LQG) , feedforward, linear
quadratic integral (LQI), flight tests
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