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Positioning Control of a Mobile 2-DOF Manipulator
based on Camera Pose Estimation using Image Features

HIROKI KURITA™' MICHIHISA IIDA'!
WONJAE CHO"! MASAHIKO SUGURI'!

This manuscript reports on a vision-based autonomous grain unloading system for a head-feeding combine robot. In order to
perform harvesting fully autonomously, the combine robot is also required to autonomously unload the harvested grain into a
wagon through the unloading auger, which is a screw auger and modelled as a 2-DOF manipulator. We presented a vision-based
method for the autonomous unloading. A machine vision system was developed that consists of a camera on the combine robot
and a planar target on the wagon. Based on SUREF, the robot locates the wagon and positions its auger spout at an appropriate
point over the wagon. We conducted field experiments to evaluate the presented method. Experimental results showed that the
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combine robot was able to position its auger spout at the predetermined target point with tolerable accuracy.
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Figure 1  Head-feeding combine robot.
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Figure 2  Diagram of control network.
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Figure 3 2-DoF manipulator model.
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Figure 5 Concept of the autonomous positioning system.
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Link structure of the unloading auger

and the coordinate systems.
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Figure 9  Spout position with respect to the target point

(horizontal cross-section).
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Figure 10 Spout position with respect to the target point

(vertical cross-section).
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Table 1 Positioning accuracy.
XMadel ji I_'lﬂ YMadel ji I_'lﬂ ZMudel ji I_FITJ
[m] [m] [m]
mean -0.18 -0.07 -0.15
max -0.27 -0.15 -0.18
RMSE 0.19 0.08 0.15
SD 0.08 0.05 0.03
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