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Dynamic Measurement Method of Position and Attitude Parameters
of Flat Shovel Based on Monocular High-speed Camera

GUO Shengjun ZHAO Zuoxi ZHANG Zhigang TAN Ting FENG Rong SONG Junwen

(Key Laboratory of Key Technology on Agricultural Machine and Equipment, Ministry of Education ,
South China Agricultural University, Guangzhou 510642, China)

Abstract; In order to study the dynamic model of laser grader in paddy field, improve the accuracy of
control algorithm and optimize the design of mechanical structure, a dynamic measurement method of
position and attitude parameters of grader based on monocular high-speed camera was proposed. Direct
linear transformation ( DLT) was used to establish the corresponding equations between monocular camera
and local coordinate system, monocular camera and flat shovel platform respectively, and indirectly solve
the transformation relationship between the two coordinate systems on flat shovel by Gauss — Newton
iteration method, so as to realize the measurement of spatial position and attitude angle of flat shovel.
Experiments were carried out with a monocular high-speed camera, and the data were compared with that
of the attitude and heading reference system (AHRS) sensor. The experimental results showed that this
method can measure the position and attitude parameters of the flat shovel. Compared with the AHRS
sensor, the average absolute error of attitude angle was 0. 687° and the standard deviation was 0. 543°.
The maximum absolute error occurred when the flat shovel was moved to a limit position of 3. 76 s, which
was —1.92°. The measured position of the center of mass in the X, ¥ and Z axes was in accordance with
the actual movement of the flat shovel. The motion condition provided a method for the simulation and
verification of the dynamic model of the flat shovel.
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Fig.1 Sketch for position and posture measurement

of flat shovel
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Fig.2 Coordinate system definition diagram of

horizontal laser flat shovel
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Tab.1 Contrast of attitude angle ()_ of flat

shovel at different time (°)
WE]/s ARSI Q. AHRS WUARM Q. #ixfinss
1 -13.78 -13.84 0. 06
2 -8.10 -8.43 0.33
3 1.40 2.04 -0.64
3.76 -22.62 -20.70 -1.92
4 -13.99 -13.34 -0.65
5 -15.69 -13.96 -1.73
6 11. 48 12.28 -0.80
7 3.76 4.50 -0.74
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