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Control of Temperature and the Direction of Wind Using Thermal Images and a Fuzzy
Control Method

Kwang-Baek Kim* - Jae-Hyun Cho** - Young Woon Woo***
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ABSTRACT

In this paper, we propose a method for control of temperature and the direction of wind in an air-cooler using thermal images and fuzzy
inference rules in order to achieve energy saving. In a simulation for controlling temperature, a thermal image is transformed to a color
distribution image of 300x400 size to analyze the thermal image. A color distribution image is composed of R, G and B values having
temperature values of Red, Magenta, Yellow, Green, Cyan and Blue. Each color has a temperature value from 24.0°C to 27.0°C and a color
distribution image is classified into height hierarchies from level 1 to level 10. The classified hierarchies have their peculiar color distributions
and temperature values are assigned to each level by temperature values of the peculiar colors, The process for controlling overall balance of
temperature and the direction of wind in an indoor space is as follows. Fuzzy membership functions are designed by the direction of wind,

duration time, and temperature and height values of a color distribution image to calculate the strength of wind, After then, the strength of
wind is calculated by membership values of membership functions.
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Fig. 1. The degree of recognition in observance
campaign of indoor air-cool temperature
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Table 1. The characteristics of survey samples
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Fig. 2. The process for generation of a color

distribution image
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Fig. 3. A color distribution image
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Fig. 4. Histograms of color distribution images
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Table 2. Temperature indices of peculiar colors

43 LEAE
Red 26.6C~27.0C
Magenta 26.1C~26.5T
Yellow 25.6C~260T
Green 25.1C~255C
Cyan 24.6C-250C
Blue 2407C~245T
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Fig. 5. Parameters for control of temperature and the
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Fig. 7. Membership functions of temperature in levels
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Table 4. Fuzzy values of height in levels
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Table 6. Sample indices of a color distribution image Table 9. Strength of wind
AG_T TFD | HED | OFD High Middle Low
Levell | 25.12C | 06 10 3 Wind Middle Low Low
- velocity Strong Middle
Level2 | 25.67C 09 1.0 4 .
Level 3 | 25.66C 0.9 05 4 o
Temp. Fuzzy.Degree i(,omponent atfo -y
Level 4 | 25.96C 0.6 0.6 5 Hlew [OETT arsv mE 5 T
o eV 09 arev 05T | um VTS
Level 5 | 2548T 09 1.0 5 S TE e (e E —
Level 6 | 2595C 0.6 0.7 5 Mev 077 BLev 107 gy 1y
Level 7 25.58°C L0 07 7 ‘ o [IETT oIy e ’ f - P 1
eight_Fuzzy_Degres H " gy ]
Level8 | 2580C | 07 09 7 e kil
Level9 | 25.77C 0.8 1.0 7 BLev s diev JUETT  Hish {3
sUsG T BUBV WTT middle {1777
Level 10 | 25437C 09 1.0 6 T JETT aev e | bow BT

s Data Image ey Temo.Fuzzy Degres Compeneet Rai vm
High

WEEE e gy ST

-
[y
R T

S Ty
-

Gior Level
T GRS 270 Mo g 5 550

e ey TR e T v S 2oV R

T Midile
oY o (T o K M TR

s el @

% 10, 2k ¥ 28 Mo 3H
Fig. 10. A sample screen for control of temperature
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