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Tab. 2 Comparison of performance based of three algorithms
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A navigation method for orchard feature recognition and localization

Wang Dandan'?, Zhu Zhaokun®’, Du Xue', Tan Kaituo*, Wu Long’

(1. School of Intelligent Science and Engineering, Harbin Engineering University, Harbin 151000, China; 2. School of Mechanical
and Electrical Engineering, Huainan Normal University, Huainan 232038, China;3. School of Information Engineering,

Zhengzhou Technology and Business University, Zhengzhou 451460, China)

Abstract: Aiming at the problems such as low navigation accuracy of plant protection UAV, large estimation error of
fruit feature position, and excessive noise in fruit tree feature extraction in complex orchard environments such as mountains
and hills, a quaternion based square root cubature Kalman filtering algorithm was proposed, which takes attitude quaternion er-
ror and gyroscope drift error as state variables. The attitude quaternion of SINS/SLLAM integrated navigation is measured, and
the time and measurement update are carried out. At the same time, Kmeans and other methods are used to process the pasto-
ral environment information, and the characteristics of fruit trees are extracted with high precision. The square root CKF algo-
rithm based on quaternions not only solves the normalization problem of traditional quaternions, but also reduces the state di-
mension and computational complexity of the square root UKF algorithm of traditional quaternions. Compared with the quater-
nion SRUKF and SRCDKF algorithms, simulation results show that the new algorithm estimates the average errors of roll an-
gle, pitch angle, and yaw angle, which are 0.05°, 0.08°, and 0.03°, respectively, with the smallest errors. Moreover, the algo-
rithm accuracy is improved by about 30% compared with the quaternion SRUKF-SLAM algorithm. Under the condition of
large initial angular error, the estimation errors of three filtering algorithms, SRCKF, CKF, and SRUKF, were compared.
The experiment showed that SRCKF algorithm has the highest filtering accuracy, the filtering convergence speed is the fastest
and the stability is the best.

Keywords: squaternion; state model; square root cubature Kalman filter; attitude estimation; numerical stability
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Fig.S1 Structural design diagram of quadcopter plant protection drone
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Fig.S2 Drone operating environment Fig.S3 Segmented Image of environment
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Fig.S4 Feature extraction of orchard trees under three algorithms



