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Investigation of Al-based Energy Reduction Technology for Air Conditioning
(Human Behavior Detection using Al Image Recognition Technology and Performance Study of HVAC System)
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Abstract

The purpose of this study is to use artificial intelligence (Al) as an energy-saving technology for air conditioning, to
detect the indoor environment and the behavior of people in the room in real-time, to verify the performance of the
Heating, Ventilation, and Air Conditioning (HVAC) system accordingly, and to change the behavior of people through
feedback. The accuracy of the performance verification tool for HVAC systems constructed in earlier study was
evaluated using a new HVAC system. The results of the tool for detecting abnormal air conditioning system operation
are shown. It was detected that the geothermal heat pump of the subject air conditioning system had no effect on the
ground temperature during operation. Using a data logger and a thermographic camera, it was discovered that the
surface temperature of the window varied by 1C when the window blinds were opened and closed. The temperature in
the room was 3C higher than the outside air temperature due to the opening and closing of the blinds, and the
illuminance was 250 Ix higher than the standard value. We used small cameras to collect real-time image data on the
behavior of people in a room, and we used the AI image recognition technology like YOLO v3 and Open Pose to
recognize office automation equipment and human objects, as well as to detect lighting and HVAC systems operation.
The obtained data will be used to analyze the indoor environment and provide feedback to encourage energy-saving
behavior in the future.
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