
                  
                                                                                                                                  
 

 

Energy Reduction Techniques using AI and Image Processing for Building Energy 

Jewon OH*1 , Daisuke SUMIYOSHI*2 , Taiga HARUTA*3 , Mariko ODA*4 , Yosuke SENTA*4 

Ryosuke YASAKA*5 and Kohei ARAI*1 
 

Abstract  
Energy reduction techniques using object recognition, skeletal recognition, and image processing using AI technologies are 

explored in this study. Images collected from AI cameras were used to detect window open/close status, blind control, and work 
activities of occupants. Window open/close detection was more efficient for a larger color scale. Moreover, the coordinates of the 
color detection results could be used to determine if a window was open or closed compared to a closed window.  Blind control 
was determined based on the analysis of window surface temperatures using image processing. Work movements of the 
occupants were detected using object and skeletal recognition. Object recognition was able to detect occupants and office 
automation equipment. Skeletal recognition was able to segregate work actions in real time based on the color coding. 
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Fig 1. Diagram of building energy-saving system in this study 
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Table 1. Data used in this study 
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Fig 2. Experiments for detecting open/close status of the windows 
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Fig 3. Window opening/closing discrimination using color detection 
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(A) Blinds are opened (B) Blinds are closed 

Fig.4 Temperature distribution of blinds opening and closing (October 21 2021 12:00 pm.) 
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B Blinds closed 

Fig.5 Detecting temperature on the blinds using image processing for blind control 
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(A) Window opening/closing operation (B) Controlling the blinds 

Fig.6 Indoor detection using object recognition 
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Fig.7

(Fig.7(A)) (Fig.7(B))

 

 

  

(A) Window opening/closing operation (B) Controlling the blinds 

Fig.7 Work motion detection using skeletal recognition 
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