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Design of an Indoor Security Robot System based on
Autonomous Navigation and Object Detection
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Abstract

In this paper, we propose a robotic system for performing security missions in indoor environments. The proposed
system consists of a differential-drive mobile robot platform, a LiDAR, and a camera. The LiDAR is used for map
generation, localization, and obstacle avoidance, while the camera is used for human detection and QR code
recognition. Human detection is performed using the YOLOv4 object detection algorithm and we have refined this
process to improve accuracy. The system is implemented using the Robot Operating System (ROS) 2. To
autonomously perform security missions in designated indoor areas, the system generates a map and sets waypoints
for autonomous driving. The proposed system requests QR code checks to detected humans by voice to identify
users. We have demonstrated the effectiveness of the proposed system through real experiments.
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