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[Abstract]

In this paper, we propose a method to extract the features of five sensor-only facilities built as infrastructure
for autonomous cooperative driving, which are from point cloud data acquired by LiDAR. In the case of image
acquisition sensors installed in autonomous vehicles, the acquisition data is inconsistent due to the climatic
environment and camera characteristics, so LIDAR sensor was applied to replace them. In addition, high-intensity
reflectors were designed and attached to each facility to make it easier to distinguish it from other existing
facilities with LiDAR. From the five sensor-only facilities developed and the point cloud data acquired by
the data acquisition system, feature points were extracted based on the average reflective intensity of the
high-intensity reflective paper attached to the facility, clustered by the DBSCAN method, and changed to
two-dimensional coordinates by a projection method. The features of the facility at each distance consist of
three-dimensional point coordinates, two-dimensional projected coordinates, and reflection intensity, and will

be used as training data for a model for facility recognition to be developed in the future.

» Key words: Autonomous Driving Infrastructure, Autonomous Cooperative Driving,
Sensor-only Facility, LIDAR, Clustering
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I. Introduction
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‘Point Cloud Scenes ‘ ‘ Multiple Feature Computation ‘ ‘ Multi-Scale Feature Extraction ‘

‘ 3D Machine Learning Model Selection& Tuning ‘ | Feature Selection & Preparation )

‘ Prediction Analysis Unseen Dev. Set ) | Prediction Analysis “Real-World” Validation Set )

‘ Export of Labeled Dataset ‘ ‘ 3D Instance Segmentation ‘ [ Performance Synthesis ‘

‘ Application ofthe 3D Machine Learning Model to Unseen Data ‘

Fig. 1. 3D Machine Learning Workflow: Point Cloud
Semantic Segmentation [11]
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III. The Proposed Scheme

1. Overview
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‘\ RAWData | (_toFeatures J [ Data ‘

‘ Interface or Layer for Local Dynamic Map Platform ‘

Fig. 2. Workflow; gray boxes depict modules that have
progressed to date.

2. Sensor Only Facilities
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Fig. 3. Facilities: (a) Cross Zone, (b) Curve
Zone, (c) Construction Zone, (d) Children Safety
Zone, and (f) Geo-Referencing.
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Fig. 4. Block Diagram of Sensor Data
Acquisition System
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4. A Method of Point Cloud Data Clustering
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Fig. 5. Flowchart of Clustering Point Cloud Data
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Fig. 6. Point Cloud Data Visualization and
Projection Views
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Fig. 10. Experimental Results; Each picture has 2D points paired with 3D points, where clustered 2D points
plotting is on the left side of the image captured by PCD viewer. The absence of the figure on the left
means that cloud point clustering is failed.
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