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Fig. 1 Kingpin inclination angle and kingpin caster angle
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Fig.2 Wheel turning angle and kingpin turning angle
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Fig.3 Angle difference between wheel and kingpin
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Tab.1 Partial statistics of kingpin turning angle, wheel

turning angle and angle corrected by model (°)

Fe LA FRHEM B AMERT MR
1 5.22 5.34 5.36 0.12 0.02
2 10. 63 11. 20 10. 88 0.57 0.32
3 14. 80 15. 42 15.13 0. 62 0.29
4 20.43 21.20 20. 87 0.77 0.33
5 25.31 26.15 25.83 0. 84 0.32
6 30. 49 31.28 31.08 0.79 0.20
7 35.77 36. 68 36.41 0.91 0.27
8 40. 16 41.14 40. 82 0. 98 0.32
9 45.08 46. 36 45.75 1.28 0. 61
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Tab.2 Comparison of errors before and after correction

T H TFHRE/ () RRE/(°) LIPEX
LT 0.83 1. 64 0. 945
G 0.35 0.93 0. 968
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Fig.8 Detector for wheel turning angle
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Compensation Model for Measurement Error of Wheel Turning
Angle in Agricultural Vehicle Guidance

Wang He'? Hu Jingtao'® Gao Lei'”’
(1. Shenyang Institute of Automation, Chinese Academy of Science, Shenyang 110016, China
2. University of Chinese Academy of Science, Beijing 100049, China)

Abstract; A measurement error was caused by using the kingpin turning angle in place of the wheel
turning angle in agricultural vehicle guidance. A relation model between the wheel turning angle and the
kingpin turning angle was established to compensate the measurement error. Then, a simulation was
carried out, showing that the error between the wheel turning angle and the kingpin turning angle
increased with the increase of the kingpin inclination. Next, a test was conducted to verify the correctness
of the model, and the results showed that the model improved the accuracy of measurement for the wheel
turning angle. The mean error decreased by 0.48°, and the maximum error decreased by 0.71° after
model compensation. Finally, in practical application, the proposed model improved the performance of
agricultural vehicle guidance system.

Key words: Agricultural machinery Automatic navigation Wheel turning angle Error compensation



