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Design of Horizontal Attitude Estimation Using MEMS Inertial Sensor
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Abstract: In order to get effective attitude information for inertial navigation, this paper presents a scheme for horizontal
attitude estimation based on MEMS inertial sensor fusion. On this basis, a horizontal attitude measurement system is
designed ,among which their main features are ; monitoring attitude information by fusing one tri-axial accelerometer and
one gyroscope integrated in ADIS16300; calculating attitude angles by using ARM7v7 processor Cotex-M3. A practical
algorithm based on Kalman filter is then designed whose system equation is derived from MEMS gyros outputs and meas-
urement constructed by accelerometers outputs. Finally,experimental results show that the proposed fusion method gives
quite accurate attitude information of the controlled object and the average error of attitude measurement is less than 1°.
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Fig.1 Structural diagram of the horizontal attitude measuring system
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Fig. 3 Fusion calculation of attitude sensor package
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Fig. 4 Flowchart of Kalman filter algorithm
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Fig. 5 Measurement of horizontal attitude angles using ADIS16300
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