Retrieval of Solar Shortwave Irradiance from All-Sky Camera Images
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Introduction Dataset Classification

The present work proposes a convolutional neural network (CNN) model to retrieve the  All the data have been filtered to avoid | The filtered datasets have been
solar global horizontal irradiance (GHI). It is done through the cloud modification NoIsy results that introduce a high | classified as follows:

factor (CMF) estimation from daytime sky images captured by all-sky cameras. This uncertainty in the CMF values: 1) 237669 sky images classified for

model is named as CNN-CMF.  Solar zenith angle (SZA)>85°. training and test the model at
: , * GHI<5Wm™=, Valladolid, Izafia and Lindenberg.

Instrumentation and Sites e ey © |GHI-GHIx1,;,[>30% . 2) 57852 sky images classified at

1) Instruments:
a) All-sky cameras:
e OMEA-3C (Alcor System) model.
* Controlled by the GOA-OMEA Capture application.
* Configured to take daytime images every 5 minutes.
* 8-bits High Dynamic Range (HDR) 2000x2000-pixel pictures.
b) Pyranometers:
* EKO Instruments:

Yo MS-802F

Marambio to evaluate the model.

Valladolid 82865 70962 25654 7096 38212

lzana 46509 41327 6104 4133 31090
Lindenberg 146575 125380 54679 12539 58072
Total 275949 237669 86527 23768 127374

Model

* Kipp & zonen: CNN-CMF model:

* Designed with Keras.

* Processes 128x128x3 pixel HDR sky images.

* Uses data augmentation to increase variety and reduce correlation.

* Training uses mean squared error (MSE) loss with the Adam optimizer and dynamic
learning rates.

* Preventing overfitting stops training if validation set loss is not improved for 10
consecutive epochs.

2) Sites:
Y Valladolid (41.66°N, 4.71°W, 705m
Y Izafia (28.30°N, 16.49°W, 2400m)

Y Lindenberg (52.21°N, 14.12°F, 122m)
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1000 . with the libRadtran-2.0.5 package.
° 08 * All-sky images — classified in [0.01, 1.30] every 0.01 CMF value.
* Model’s test gives high correlation between the measurements and the predicted
values with a R% of 0.97.
= 999 ) * The standard deviation (SD) is around 9% and the mean bias error (MBE) is near -2%.
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