LiDAR-based Object Localization in Real-Time Sensor Networks

Abstract

Camera-based object tracking systems in closed spaces compromise privacy and confidentiality
[L, 2]. This study proposes a novel approach utilizing light detection and ranging (LiDAR)
technology for object tracking, ensuring privacy while maintaining confidentiality. In Scenario
I, the capability to detect objects on a flat surface is demonstrated by analyzing LiDAR data
from multiple locations within the environment. In Scenario II, the effectiveness of tracking
multiple objects from a single fixed LiDAR position is demonstrated in real-time experiments
involving human subjects. Results exhibit the adeptness of strategically positioned LiDAR in
dynamically tracking objects. Additionally, the study compares deep learning with the classical
machine learning algorithms of the Gaussian process and kernel smoothing regression with the
error obtained using test data. It is observed that Gaussian process regression outperforms the
deep learning technique (convolutional neural networks). The study is done using lidar data for
object/human detection applications (Link to refer). Furthermore, the hyperparameters tuned
using the Particle swarm optimization technique for better performance of Gaussian process

regression (Link to refer).
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