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Smart window coloring control automation system based
on image analysis using a Raspberry Pi camera

1 = 2 2 2 2 = &2 2

ﬁ%%;%pé_l,?j]]\é?ﬂs%%;g];olq—%’01%‘117001_]*::’]-;
=12 = — S 1,2,
AAF 2P AFP AE. 252, H 4

Min-Sang Kim', Hyeon-Sik Ahn? Seong-Min Lim? Eun-Jeong Jang®, Na-Kyung Lee?,
Jun-Hyeok Heo?, In-Gu Kang? Ji-Hyeon Kwon?, Jun-Young Lee’, *Ha—Young Kim?,
Dong-Su Kim?, Jong-Ho Yoon?, Yoonseuk Choi'*

Abstract

In this paper, we propose an automated system. It utilizes a Raspberry Pi camera and a function generator to
analyze luminance in an image. Then, it applies voltage based on this analysis to control light transmission through
coloring smart windows. The existing luminance meters used to measure luminance are expensive and require
unnecessary movement from the user, making them difficult to use in real life. However, after taking a photography,
luminance analysis in the image using the Python Open Source Computer Vision Library (OpenCV) is inexpensive and
portable, so it can be easily applied in real life. This system was used in an environment where smart windows were
applied to detect the luminance of windows. Based on the brightness of the image, the coloring of the smart window
is adjusted to reduce the brightness of the window, allowing occupants to create a comfortable viewing environment.
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using Raspberry Pi.
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Fig. 2. The result of combining photos taken at different
EV into one image.
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Fig. b. Voltage Application Method for EC Controller
and Function Generator.
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Table 2. Voltage and time difference between EC controller
and Function Generator by decolorization stage.
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EC Controller 3-1 -1V 20min
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4-1 -1.2v 40min
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Fig. 8. As a result of reducing the average luminance
through EC. Stage 1(a), Stage 2(b), Stage 3(c),
Stage 4(d).
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