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Abstract—I use satellite imagery to identify cloud types and but these sensors have to be installed at a relevant location and
correlate with irradiance data from a solar platform. Processing maintained in order to get irradiance data. On the other hand,
the large images takes several minutes. Integrating into a web regular high-resolution satellite images of Earth are easily

service would enable multiple users to estimate solar irradiance . : : :
o s . accessible online at no extra cost, and no hardware is required

° °
1k TIAUEL AL (1 & D\ [ 1 Y O(CE 1k






(Mamoru, 2002)

— 1 Ci- High Thin Cirrus
/ Cm - Medium Clouds
)i EDg St - Stratus, Mist

Bright

Sc - Stratocumulus
Cu - Cumulus
Cg - Cumulus Congestus

Cb - Cumulonimbus
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s
Resolution | Wavelength Purpose
60 443 nm Aerosol Detection
10 490 nm Color Blue
10 560 nm Color Green
10 665 nm Color Red
20 705 nm Vegetation
20 740 nm Vegetation
20 783 nm Vegetation
10 842 nm Near Infrared
20 865 nm Vegetation
60 945 nm Water Vapor
60 1375 nm Cirrus Cloud
20 1610 nm snow-Ice-Cloud
20 2190 nm Snow-Ice-Cloud
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Wavelength Purpose

443 nm Aerosol Detection

490 nm Color Blue |
560mm | Color Green |
Lot Color Red
705nm | ,.Vegelation [l
740 nm Vegetation

783 Vegetation

865 Vegetation
945 nm Water Vapor
1375 nm Cirrus Cloud
1610 nm Snow-Ice-Cloud
2190 n Snow-Ice-Cloud
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Band | Resolution| Wavelength Purpose
| 60 443 nm Aerosol Detection
2 10 490 nm Color Blue
3 10 560 nm Color Green
4 10 665 nm Color Red
D 20 705 nm Vegetation
6 20 740 nm Vegetation
7 20 783 nm Vegetation
8 10 842 nm Near Infrared
SA 20 865 nm Vegetation

S0 |8 [ esam | Water Vapor

10 60 1375 nm Cirrus Cloud
11 20 1610 nm snow-Ice-Cloud
12 20 2190 nm snow-Ice-Cloud
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Band | Resolution| Wavelength Purpose
| 60 443 nm Aerosol Detection
2 10 490 nm Color Blue ks
3 10 560 nm Color Green -
4 10 665 nm Color Red
D 20 705 nm Vegetation
6 20 740 nm Vegetation
7 20 783 nm Vegetation
8 10 842 nm Near Infrared
SA 20 865 nm Vegetation
9 60 945 nm Water Vapor
S0 |60 | 13am | Cimus Clowd
11 20 1610 nm snow-Ice-Cloud
12 20 2190 nm snow-Ice-Cloud
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Date Time | Global Irradiance | Diffuse Irradiance
2021-07-08 | 09:40:29 884.3 111.2
2021-08-10 | 09:30:41 865.1 182.7
2021-07-13 1 09:40:31 865.5 187.3
2021-07-15 1 09:30:39 870.7 242.4
2021-07-18 | 09:40:39 870.5 128.5
2021-07-20 1 09:30:41 377.7 342.8
2021-07-23 1 09:40:31 891.9 184.5
2021-07-25 109:30:39 849.5 161.5
2021-07-28 1 09:40:29 836 167.3
2021-07-30 1 09:30:41 852 131.3
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Date Time | Global Irradiance | Diffuse Irradiance
2021-07-08 1 09:40:29 884.3 111.2
2021-08-10 | 09:30:41 865.1 182.7
2021-07-13 1 09:40:31 865.5 187.3
2021-07-15 |1 09:30:39 870.7 242.4
2021-07-18 1 09:40:39 870.5 128.5
2021-07-20 | 09:30:41 377.7 342.8
2021-07-23 1 09:40:31 891.9 184.5
2021-07-25 |1 09:30:39 849.5 161.5
2021-07-28 1 09:40:29 836 167.3
2021-07-30 | 09:30:41 852 131.3




Date Time | Global Irradiance | Diffuse Irradiance Cirrus Band
2021-07-08 1 09:40:29 884.3 111.2 14
2021-08-10 | 09:30:41 865.1 182.7 18
2021-07-13 1 09:40:31 865.5 187.3 18
2021-07-15 |1 09:30:39 870.7 242.4 16
2021-07-18 1 09:40:39 870.5 128.5 16
2021-07-20 | 09:30:41 377.7 342.8 80
2021-07-23 1 09:40:31 891.9 184.5 44
2021-07-25 |1 09:30:39 849.5 161.5 18
2021-07-28 1 09:40:29 836 167.3 !
2021-07-30 | 09:30:41 852 131.3 !
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More Irradiance Data
Geostationary Satellites
Irradiance Web Service

Multi-threaded Processing






Backup Slide

e OpenMP: Google Cloud Platform VM with 32 virtual cores, and 32 GB of RAM

e CUDA: Nvidia Tesla V100 GPU card available at the West University of Timisoara.

TP . TP 2
® Recall = Precision = F1 =
TP + FN TP + FP 1 | 1

Recall Precision

e (5. Farneback, “Two-frame motion estimation based on polynomial expansion,” in Image Analysis, J.
Bigunand T. Gustavsson, Eds. Berlin, Heidelberg: Springer Berlin Heidelberg, 2003, pp. 363—-370.

e C. W. Reynolds, “Flocks, herds and schools: A distributed behavioral model,” in Proceedings of the
14th Annual Conference on Computer Graphics and Interactive Techniques, ser. SIGGRAPH ’87.
New York, NY, USA: Association for Computing Machinery, 1987.

e k. L. Petersen, N. G. Mortensen, L. Landberg, J. Hgjstrup, and H. P. Frank, “Wind power
meteorology. part i: climate and turbulence,” Wind Energy, vol. 1, no. 1, pp. 2-22, 1998.

o Satellite imagery: ftp://ftp.nnvl.noaa.gov



