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Abstract

Yamaha Motor Co., Ltd. is involved in the development of a small autonomous, unmanned electric-
powered marine observation vehicle (UMV) for scientific measurement or surveillance purposes. One
of the essential technologies for an autonomous vehicle or craft is sensing technology to determine
the attitude angles of the vehicle/craft itself. Attitude sensing can be achieved by measuring attitude
angle acceleration with a gyro-sensor and applying time integration to the resulting data. Due to the
fact that integration alone produces an accumulation of deviation data, an attitude sensing system is
normally augmented by means of an acceleration sensor and direction sensor to correct for integration
error. However, the data output from a gyro-sensor contains a bias component that differs with each
power-on operation, and if this bias component is allowed to accumulate without being compensated
for, even augmenting the system with an acceleration sensor will not eliminate the element of error.

In this paper we report on the development of an attitude angle calculation method employing an
extended Kalman filter (EKF) and simultaneously performing a gyro bias estimation function and the

results of this method in application on a UMV.
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