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Detection of unstructured roads in forest areas based on multi-sensor fusion
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(1. School of Technology, Beijing Forestry University Beijing 100083;
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Abstract: [ Objective ] The intelligent research of forestry engineering vehicles is an effective way and an inevitable
trend to further improve the efficiency of forestry engineering equipment. The dynamic perception of unmanned
vehicles in the complex environment of forest areas is the biggest bottleneck to realize unmanned driving in forest
areas. Roads in forest areas lack reference objects and map signs, and are greatly affected by the natural environment
(ground obstacles, surface conditions, and climatic conditions). This poses a great challenge to the autonomous
operation of unmanned vehicles in forest areas. This research provides a basis for solving the scientific problem of
environment perception of unmanned vehicles under complex road conditions in forest areas. [Method] This paper
proposes a multi-sensor fusion detection method based on two-dimensional lidar and monocular camera to realize
unstructured road recognition in forest areas. First, based on the image information collected by the monocular
vision camera, this study adopts the strategy of "improved SEEDS + support vector machine (SVM)" to quickly
identify the road area.On the basis of image superpixel segmentation, thesupport vector machine is used to classify
and merge each sub-area to obtain the drivable area. Then, the point cloud information collected by the two-
dimensional lidar is matched and fused with the image information through remapping. The road model in the robot
coordinate system can be obtained by coordinate transformation and B-spline curve fitting. [Result] In the
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experiment, an autonomous intelligent platform is built for forest areas navigation, and a database is constructed in
the form of "public dataset + self-collected data set". The multi-sensor environment recognition strategy proposed
in this study was trained and tested. In the Liaocheng Forest Farm of Beijing Forestry University and Jiufeng
National Forest Park, several forest roads were selected for field experiments. The experimental results show that
the average time for the system to process a single frame of image can reach 89.3ms. This means that the system
can reach an information processing speed of 10 frames/s. In addition, the comparison between the manual
calibration and the program running results also shows that the recall rate and accuracy of the image road area have
reached more than 90%. [ Conclusion ] This research can meet the real-time requirements and accuracy requirements
of the autonomous navigation platform in the forest environment at low speeds. It provides an important basis for
environmental dynamic perception and real-time monitoring of unmanned operating vehicles in forest areas. This
technology also has important application value for forestry engineering vehicles in autonomous inspection and
spraying, nursery stock harvesting, skidding, and transportation.
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road recognition.
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