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Abstract

The intelligent bird repellent system has high requirements for real-time performance. This ar-
ticle studies the design and implementation of an intelligent bird repelling system at airports
based on ROS (Robot Operating System). The focus is on the design and simulation analysis of a
bionic bus. Firstly, by collecting and analyzing existing research on bird repelling systems and
bionic buses, the basic principles and requirements of the intelligent bird repelling system at air-
ports are established. Then, a bionic bus design scheme based on ROS is proposed, and the per-
formance of this design scheme is evaluated using simulation tools. The image information of the
airport bird flock is collected through photoelectric and radar sensors, and the sound information
is collected through sound acquisition sensors. The image information is transmitted using the
UVC bionic protocol, and the sound information is transmitted using the UDP bionic protocol. The
bird signals, including image and sound characteristics, are transmitted remotely between ter-
minal computers through bionic protocols and decoded. The bird target detection images and
video data are transferred to the host computer, where the software displays the collected images
and transmits the parameters of the images through the UVC bionic protocol, including the vo-
lume, size, frequency of occurrence, danger coefficient, and calibration information of the birds.
This reduces the image or video recognition process and improves the rate of rapid identification.
The sound information is transmitted using the UDP bionic protocol, conveying information about
bird species, bird aggressiveness, and other bird-related information. Target bird flock repelling
instructions, such as predator calls, same-species distress calls, noise, and gunshot sounds, are
sent to the sound device for quick and effective bird repelling.
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Figure 1. Airport intelligent bird control system overall architecture diagram
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Figure 2. Airport intelligent bird repellent system-workflow diagram
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Figure 3. Bionic bus system architecture
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Figure 4. Hierarchical design of the bionic bus system
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Figure 5. Topic publishing and subscription graph for intelligent bird deterrent nodes
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