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Determination of Cloud Region with Infrared Camera

Michiyuki CHIKAWA, Naoki KADA, Satoshi KEMA, Yuka HIRATA

The fundamental concepts of image processing method is applied to the digital infrared image in order to determine the cloud region in the
dark night sky. Two-dimensional(2D) images taken by an infrared(IR) sensitive camera give information of the coordinate position and the
temperature of cloud. Some gradient operators are applied to the discrete level of the image so that 2D image functions as two or more
variables. To calculate the gradient magnitude, the integral effect of the infrared radiative energy from atmosphere is taken account. This new
algorithm leads to calculate the edge of the cloud efficiently even in the case of a thin cloud. Partial area of'the cloud in the region-of-interest is

determined by the quantization process to the infrared image.
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Table-1 Specification of the Infra-Red camera
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Table-2 Conversion coefficients of Digital-to-Temperature
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Fig-1 IRIData vs. calculated temperature
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Fig2 Asampleof Infrared image ofthe cloud.
This image is an original image taken by IR camera.
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Table-3  The 8-neighbouhood median-filter.
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Fig-3 A sample image of the noise reduction : A result of the
8-neighbouhood median operator was applied to Fig-2.
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Fig4 A sample image of the temperature after sharpen correction.
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Fig-5 [Edge detection using by the Gradient-Normal operator.
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Fig-7 Edge detection using the Gradient-Sobel operator.
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Fig-8 Anexample of edge detection. Cutoff parameters in this analysis
are evaluated Ng=6.2 and Ner=100, respectively.
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Fig-9 Distribution of the temperature information of the IR image.
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Fig-10 A sample image of the digitize of Fig-3.

BT, 242 TTo o RRIRERHEIC DV T, £OSFMET 2N
THEH5. Figll i34 ) PV OB UESHE T 7200
ETO R BT —F ICE £ COEROIRE A E =R T
ELESOTHD. #2104 PHvr—2F, #2007 A ARERE
S TOSFTRIR UAFTR-TRY, 3 TRSIBIRIERIE
O & B LT, SAOS OREERET 2 2 AL
LHSINA, THUL, 242 Tl L ol REANRZ DI
h, HEFPITE AR, BHENSTRMRT R —
ML TS0 THE LEZ LD, HILIRFMORRIEE &
BREIT AT EE R T A—F Thh, ZOBZIIY, R
7 A Z ERVERROERE T 5 Z itk Y, EOFETRD

Frequency

2000

orig"ina] =
2
unsharp-masking —~&— 3
1500 1
1000 |
s00 t 1
0 A A
1100 1150 1200 1250 1300

IRI Data [digits]

Fig-11 Distributions of the temperature information for an original image,
a noise reduction image, and a temperature correction image .
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