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Complementary Filter for High-fidelity Attitude Estimation based on
Inverse Modeling of Inertial Sensors

*Ken MASUYA (Kyushu Univ.), Tomomichi SUGIHARA (Osaka Univ.),
Motoji YAMAMOTO(Kyushu Univ.)

Abstract— This paper proposes a high-fidelity attitude estimation technique in which heterogeneous inertial
sensors are combined. An effective complementary filter is composed by compensating the dynamics of each
sensor, the original working ranges of which are not necessarily complementary. It is unnecessary to integrate
the output of gyroscope as the result of filtering before integration.
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Fig.1 Considered spherical triangle
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Fig.2 Block diagram of proposed complementary filter
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Fig.3 Frequency response of CRS around measured axis
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Fig.4 Frequency response of CRS around other axis
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Fig.5 Frequency response of X3Q around measured axis
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Fig.6 Frequency response of X3Q around other axis
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Fig.7 Estimation of 8 at wy=1.0[rad/sec]
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Fig.8 Estimation of v at w2=3.0[rad/sec]
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Fig.9 Estimation of 8 at w;=1.0[rad/sec] by gyro
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Fig.10 Estimation of v at w2=3.0[rad/sec| by gyro
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