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Edge Computing Technology Applied to Smart
Construction Site Monitoring
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Abstract

This project utilizes Al, sensors, edge computing and loT technologies
to realize smart construction sites. The system combines Al and
image processing technology to automatically monitor the situation
of gravel trucks covering dust nets and construction site dust 24
hours a day, and immediately activate sprinklers to effectively
reduce PM10 and PM2.5 emissions, enhance pollution prevention
efficiency, effectively reduce pollution caused by construction
works, and improve air quality.

Fig. 3 is an edge computing device composed of Intel embedded
processor and Hailo-8 Al accelerator chip. Fig. 4 show compare
with edge and cloud Al, Edge computing is chosen over cloud
computing for development due to its lower power consumption
(10-30 watts) and reduced reliance on communication quality,
minimizing delays and transmission issues, thus supporting
sustainable environmental practices.

The system includes Al cameras with air quality sensors to monitor
the concentration of PM10 and PM2.5, suppress dust in the
construction site, issue warnings when dust is detected, and
automatically control water spreaders in neighboring areas.
Intelligent use of Al cameras to check the coverage of dust nets on
gravel trucks and combine with license plate recognition to
manage vehicle access.

The system integrates Al deep learning, 0T, OCR, and uses an edge
computing device to realize real-time computation and avoid
transmission delay. The MCU receives the sensor signals and
controls the water volume of the car wash station. The edge
computing device handles image recognition, including dust
detection, dust screen recognition and license plate recognition,
for accurate, automatic, real-time monitoring.
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Fig. 3 Edge computing.

Edge Edge Cloud Sever
Al accelerator Hailo-8 Jetson AGX Xavier ~ GeForce RTX4090
Delay Low Low High
Dust detection (fps) 35 25 210
Power wastage (W) 25 33 50
FPS/W 14.0 7.57 4.2
Cost $20,000 $50,000 $80,000 up

Fig. 4 Edge Al vs. Cloud Al.



