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Method for Measuring Heading Angle of Agricultural Machinery
Based on Two-position Method and Improved STEKF

HE Jie'? WEI Zhenghui' HU Lian'® WANG Pei'® HUANG Peikui'® DING Shuaiqi'
(1. College of Engineering, South China Agricultural University, Guangzhou 510642, China
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3. Key Laboratory of Key Technology on Agricultural Machine and Equipment, Ministry of Education,
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Abstract; To solve the problems of low accuracy in heading measurement for single-antenna GNSS
agricultural machinery navigation system at low speed and the difficulty of starting up, research on
agricultural machinery heading measurement technology was conducted based on two-position method and
improved STEKF. A suitable heading measurement method for GNSS/IMU fusion in single-antenna
agricultural machinery was designed. The heading of high-speed agricultural machinery was measured by
the two-position method, and the heading of low-speed agricultural machinery was measured by the
improved STEKF algorithm based on the 9-axis data output by the IMU and the position and speed
information output by the GNSS. A one-dimensional Kalman filter fusion method based on the two-
position method and the improved STEKF heading was designed. The M —1204 tractor produced by Lovol
was used as the experimental platform to verify the heading measurement accuracy and stability under
speed gradient change conditions. The results showed that during the process of starting up from a
stationary state and traversing mixed routes containing straight lines and curves at a speed of 0. 36 km/h
to 5.40 km/h, the heading angle obtained by the proposed fusion heading measurement method was
within 0. 5° of the heading angle obtained by the dual-antenna GNSS, indicating that the proposed
method was suitable for stable heading acquisition of agricultural machinery in the state of starting up and

low-speed movement, which improved the precision and stability of single-antenna agricultural machinery
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navigation and low-speed driving control and provided technical basis for high-precision agricultural

machinery autonomous unmanned operation.

Key words: agricultural machinery; navigation; two position method; improved STEKF; heading
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Tab.3 Initial alignment of pure magnetometer heading
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1 120.75 127.36 6.61
2 150. 19 153.18 2.99
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Tab.4 Average absolute error of course of

agricultural machinery at each stage
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