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Unstable Factor and Stabilization Methods of Azimuth Control

of Balloon Gondola

By
Nobuyuki Yajima, Drago MaTtko, Shigeru OHTA

and Motoki HINADA

Abstract: When an azimuth angle of a balloon gondola is controlled using a geomagnetic
sensor as an azimuth reference, undesirable pendulum oscillation sometimes occurs around
orthogonal axes of the azimuth axis. The oscillation occasionally becomes too large to
continue normal control. This paper at first describes the main factors of this unexpected
phenomenon. The factors are the leakage torque from an azimuth drive actuator and cross
sensitivity of the azimuth reference sensor. The combination of these two factors constructs
a hidden feedback loop and the polarity of the feedback turns positive under a specific
condition. Two kinds of methods to stabilize this pendulum oscillation are estimated
through computer simulations and actual laboratory tests using a model gondola. Same
merits and demerits of those methods are mentioned on the assumption of actual balloon
applications.
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