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Attitude estimation based on the fusion algorithm of dynamic weight
conjugate gradient and adaptive complementary filter

Fu Lei, Zhang Zheng, Yu Yi
(Institute of Robotics and Intelligent Systems, Wuhan University of Science and Technology, Wuhan 430081 )
(School of Information Science and Engineering, Wuhan University of Science and Technology, Wuhan 430081 )
Abstract

Based on the conjugate gradient method with a dynamic weight and the adaptive complementary filter for atti-
tude estimation, a fusion algorithm is proposed to solve such problems as divergence of low-cost MEMS inertial sen-
sors, low precision and low anti-jamming ability of the single attitude estimation algorithm. The weight of the conju-
gate gradient method is adjusted by the carrier acceleration to remove the adverse effect of the motion acceleration.
In order to reduce the interference of the drift and noise from the inertial measurement unit (IMU) , the attitude
quaternion which is calculated by the output of the accelerometer with dynamic weight conjugate gradient algorithm
is fused with the output of gyroscope by the adaptive complementary filter. Finally, experimental results on the
quadrotor with STM32 demonstrate that the proposed algorithm improves the tracking accuracy of attitude estimation
and the anti-jamming ability of quadrotor with the disturbance of non-gravity motion acceleration.

Key words: attitude estimation, conjugate gradient with a dynamic weight, complementary filter, quadrotor,

micro-electro-mechanical system (MEMS)
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