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Sensor Fusion-Based Motion Compensation in 3D LiDAR Point Clouds
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[bookmark: _Toc498243632]ABSTRACT
This paper presents a method for compensating motion-induced distortion in 3D LiDAR point cloud data using sensor fusion of Global Positioning System (GPS) and Inertial Measurement Unit (IMU) data. LiDAR sensors, which scan environments by rotating mirrors, often assume a static viewpoint. However, the motion of the ego vehicle introduces discrepancies between the assumed and actual viewpoints, leading to distorted point cloud data. To address this, our approach fuses accurate positioning data from GPS with high-frequency motion dynamics from IMU to estimate the vehicle's odometry. This data is aligned in the East-North-Up (ENU) coordinate frame and used to interpolate the vehicle's motion during each LiDAR scan. Each point in the point cloud is then adjusted based on the interpolated odometry to correct the distortions. Utilizing data from Udacity® recorded with GPS, IMU, camera, and LiDAR sensors, our method effectively reconstructs an accurate representation of the surroundings. This process is critical for applications such as autonomous driving and environmental modeling, where precise and reliable point cloud data are essential.
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