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Research and Design of a Spatial Attitude Measurement

System for Mobile Robot

HE Ling-ling
(School of Computer Science and Information Engineering, Chongqing Technology
and Business Univiersity. Chongqing 400067 , China)

Abstract: The research on mobile robot’ s autonomous navigation in the unknown environment is still a
challenging advanced topic, and it requests the robot to adjust his own spatial attitude before the directional
migration. The Strapdown inertial navigation has the explicit definition of the spatial attitude information which is
carried out by robot’ s tilt angle, magnetic azimuth angle and tool face angle in detail. By considering that the
spatial attitude which has been opened has flaw to resolve mathematical model ,the mathematical model of tilt angle,
the magnetic azimuth angle and the tool face angle is derived by combining with the definition of the space
coordinates transformation, the spatial straight line equation and the dog-leg angle’ s definition, in addition, the
specific achievable plan is given through the triple-axis accelerometer and the triple-axis magnetometer. The
experimental result indicates that this plan can get the correct spatial attitude, tilt angle within the deviation of *0.
1°,magnetic azimuth angle and the tool face angle within the deviation of +1.5° So it is an ideal choice for the
spatial attitude measurement system on account of the low cost and the small volume.

Key words : mobile robot ; navigation ;spatial attitude ; accelerometer ; magnetometer ; activities turntable
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