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Abstract : Clouds are the external manifestation of thermal and dynamic processes in the
atmosphere, as well as an important link in the water cycle. The form, distribution, and changes of
clouds reflect local weather conditions and climate change characteristics, and have significant
implications for military activities, national economy, and social services. To achieve the
measurement of cloud cover, cloud type, cloud base height and other parameters throughout the
day and sky, a visible light/infrared joint cloud measurement instrument has been proposed and
developed, and corresponding calibration devices and methods have been developed. It has been
applied and tested in many places such as Hulunbuir in Inner Mongolia, Changsha in Hunan, and
Luoyang in Henan.
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Fig.1 The Framework and picture of Visible - Infrared All Sky Imager for Cloud (VIASIC)
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Fig.2 The framework of Instrument structure composition
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Fig.3 The Framework of Working principle
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Fig.4 Diagram of 3D calibration tool

FE MR 107 B AE T 57 AR AR AR (s (L BRI LA AR R (R R 2 T R ROy = 4R 3 =
AEfEES, RNEE A AR R AERE (RO P8 (C), FRAGHEF AR R P (X, Y v, Zo) FEAH
HLARFR R RN (Xe,Ye,Ze), JRINLANZ . FRAR IR INFLUR IR B, HaR P A AR TR A
B ORI B2 BRI ED, BT EAR LA bR 2 A7 B R R (Xe, Y, Zo) BIRAE R
AAbR RN B RN E (), BREFENLINS . T DL EEEE, Gl Tsai PR EE, AR
[ HESI LI HROR R B 2, il AR MR ROTVE RO B A RUEIRSE S,
B 5L BB AR ZR S AR LA AR F K 25 (RIS 5% 3%, TS BP0 (A thE S AR R 22 P R #1 5
Tifi Ao



R ERR 1A ERR BB ERR BELIRR
(X, Y, Zw) (X, Ye, Zg) (x,y") (wv)
SERRNER INLEEE T

PoePy film plane

v ixel arra
(projected image) P y
0,

(0.0) u (col)

v ; 17 P
i i
w/ - /l f A M ool X o
b y f '
RO . z i Nl ‘ ; [

> ¥
( AR :

Rotate to Translate by - C ) A PRI 2 [

align axes (align origins) & . bes|

Kl 5 AEpLbR 2 R = A
Fig.5 Diagram of Camera calibration principle
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Fig.6 Diagram of Hemispherical infrared imaging radiation response calibration tool
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Fig.7 Synthetic sun trajectory (blue line) on visible and infrared all-sky images captured on 25th
October 2023
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Fig.8 The results of cloud amount and cloud height detection (a- Infrared cloud image,
b- cloud amount detection, c- cloud height detection)
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Fig.9 The results of Cloud distribution
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Tab.1 Accuracy statistics of cloud classification
73R ANTLRA HER5 HFEY%
PRz 415 372 89.63855
IRz 2276 1825 80.18453
ER= 356 322 90.44944
EEPA 2764 1759 63.63965
I 4954 4936 99.63666
BE= 305 51 16.72131
2t 11070 9265 83.69467
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