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This research aims to detect obstacles using 3D-LiDAR in the ROS platform for the crawler robot.
GNSS is used as an auxiliary system to help judge the space and direction. We collected point clouds
data in the field experiments, used two obstacles detection methods to analyze the data. The 3D
detection method, although there is a limitation with update time and obstacles number, can
specifically identify obstacles in space. The 2D detection method can quickly and track many
obstacles, but cannot distinguish spatial information.
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The robotic combine harvesters that have been commercialized to date have not been equipped with
any object detection systems for safety. Therefore, human operators need always need to ride on the
combine harvester to observe robot behavior and secure safety. In the case of some trouble, the human
operator will manually operate the combine harvester to harvest rice. In addition, the condition of rice
plants has a large influence on working efficiency. Lodging is the bending of the rice stalks close to
the ground. The degree of lodging influences harvesting operations a lot. It is difficult for robots to
harvest areas with rice lodging automatically. In general, only skilled and experienced operators can
harvest rice lodging with a combine harvester, or the lodging area needs to be harvested by hand. To
solve this problem, we used neural networks to realize semantic segmentation for lodging rice areas
prediction, and other 6 important areas and objects in rice fields images taken by a fisheye camera.
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