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Automatic Identification and Location Method of Forage
Harvester Trailer Hopper Based on 3D Vision
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Abstract: The green forage harvester fills the trailer hoppers in real time by its mechanical arm when it is
cutting and collecting green forage. Recently, the process of forage filling needs to identify the position of
the trailer hoppers through artificial visual recognition, and then control the rotation of the mechanical
arm to the right direction, which has the problems of low efficiency, high loss, and manpower
consumption. Aiming at the demand of agricultural production intellectualization, a method of automatic
recognition and location of trailer hopper of forage harvester based on three-dimensional vision was
proposed, which combined several advanced image processing methods with point cloud data processing
technologies to realize edge recognition, spatial location of trailer hopper. Firstly, the concept of visual
odometer was used to construct the relationship between the camera and the ground three-dimensional
coordinate system, and singular value decomposition (SVD) algorithm was used to calculate the pose
transformation matrix, which was used to rotate and translate the three dimension (3D) point cloud under
the camera coordinate, and threshold processing and dimension reduction were carried out based on the
ground. Secondly, random sample consensus (RANSAC) algorithm was used to fit the edge of the hopper
and locate the corners, so the relationship between the mechanical arm nozzle and the trailer hopper was
determined. Finally, the result of localization was directly reflected on the pixel coordinates through
coordinate transformation. The method proposed can accurately find the corners of the hopper and depict
the area where the trailer hopper was located. The experimental results showed that the proposed method
was in less computation, at the same time with high efficiency and accuracy, which satisfied the real-time
and accuracy requirements in field operation.
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Fig.2  Flow chart of method for trailer hopper positioning
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Fig.3 Cooperative operation diagram of green
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Tab.1 IoU statistics for multi frame images

area(C) N area(C) U

=
bS5 area( G) /4%  area(G) /13 %E oV

1 243 057 269 740 0. 901
2 265 378 290 076 0.915
3 257 670 259 998 0.991
4 290 098 329971 0. 879
5 311523 331119 0. 941
6 258 719 269 871 0. 959

SR 0.931
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