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Objectives
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• Analyze and examine the characteristics of three different datasets: SKIPP’D, CUEE, SIRTA.
• Evaluate the performance of SUNSET, SolarNet, Unet, on the three datasets.
• Process and extract additional features, e.g., cloud volume, and cloud mask. 
• Gauge the impact of additional features from sky images on the SIRTA dataset and record 

any challenges occurred during building the benchmarking system.
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SUNSET (Sun et al., 2019)
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SolarNet (Feng et al., 2020)
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Unet (Nie et al., 2020)
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Generative omnimatte (Lee et al., 2024)
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Methodology
& results



Outcomes
1. Data exploratory :

1.1) Data exploratory on SKIPP’D, CUEE, SIRTA datasets.

2. Image processing techniques :

2.1) Perform RoI extraction and lens distortion correction.

2.2) Training with baseline settings.

2.3) Training with image processing techniques.

3. Cloud mask and cloud foreground :

3.1) Cloud mask and cloud foreground extraction using a baseline method.

3.2) Cloud mask and cloud foreground extraction using a generative omnimatte.

3.3) Training with cloud mask and cloud foreground. 
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Data exploration 



Data exploration 

Data exploration Image processing technique Cloud mask and cloud foreground extraction

Fisheye lensFisheye lens
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Data exploration 

Data exploration Image processing technique Cloud mask and cloud foreground extraction 13



Image processing 
technique



RoI 
extraction

Distortion correction

Data exploration Image processing technique Cloud mask and cloud foreground extraction

Image processing technique

Before After

Before
After

RoI
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Baseline model

Processed image

Data exploration Image processing technique Cloud mask and cloud foreground extraction

Then trained SUNSET, SolarNet, Unet on processed SIRTA dataset.

Training with processed data result
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Cloud mask and cloud 
foreground extraction



Improve model performance with additional 
cloud masking channels

Data exploration

This study, we have extracted additional information from sky image as cloud mask to improve 

model performance (4 cloud masking methods).

1.  Cloud mask extraction with baseline (Nie et al., 2020)

2.  Cloud foreground extraction with baseline (Nie et al., 2020)

3.  Cloud mask extraction using generative omnimatte (Lee et al., 2024)

4.  Cloud foreground extraction using generative omnimatte (Lee et al., 2024)

Image processing technique Cloud mask and cloud foreground extraction

Due to limited of CPU RAM we have train new SUNSET on only first 6 months SIRTA dataset for baseline model.

Improve model performance by train on SIRTA dataset with additional cloud masking channels  (4 cloud masking 

methods)

1.  Cloud mask extraction with baseline (Nie et al., 2020)

2.  Cloud foreground extraction with baseline (Nie et al., 2020)

3.  Cloud mask extraction using generative omnimatte (Lee et al., 2024)

4.  Cloud foreground extraction using generative omnimatte (Lee et al., 2024)
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Cloud mask extraction (Nie et al., 2020)

Cloud mask 
(Nie et al., 2020)

Data exploration Image processing technique Cloud mask and cloud foreground extraction 19



Cloud foreground extraction (Nie et al., 2020)

Cloud mask Cloud foregroundSky image
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Data exploration Image processing technique Cloud mask and cloud foreground extraction 20



Nie et al. method and generative omnimatte

Data exploration Image processing technique Cloud mask and cloud foreground extraction

Nie et al. method Generative omnimatte

Classifie pixels 
by calculating 
NRBR 

Extract foreground from image into a separate layer.
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Improve cloud cover extraction

Data exploration Image processing technique Cloud mask and cloud foreground extraction

1. Preprocessing sky image :

Preprocessing sky image on SIRTA datasets.

2. Train text-to-image generation model :

To generate a clear sky image by specifying brightness and clarity through text.

3. Train generative omnimatte :

To generate cloud mask and cloud foreground layer by using sky image and clear sky image as 

inputs
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Improve cloud cover extraction

Data exploration Image processing technique Cloud mask and cloud foreground extraction

Sky images

Sky images Clear sky image

Nie et al. method

Generative 
omnimatte

0 and 1

0 to 1

Improve
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Generative omnimatte learning loss
Loss function

(Base model)

Data exploration Image processing technique Cloud mask and cloud foreground extraction

Sparsity loss

Mask loss
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Generative omnimatte learning loss
Loss function

Reconstruction loss

(Comb-off)

(Comb-on)

(Tranfer model)

Data exploration Image processing technique Cloud mask and cloud foreground extraction

Mask lossSparsity loss
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Generative omnimatte learning loss

Data exploration Image processing technique Cloud mask and cloud foreground extraction 26



Clear-sky image generation

Data exploration Image processing technique Cloud mask and cloud foreground extraction 27



Cloud mask and foreground extraction using 
generative omnimatte

Cloud mask 
(Generative omnimatte)

Cloud foreground 
(Generative omnimatte)

Sky image

Data exploration Image processing technique Cloud mask and cloud foreground extraction 28



Cloud mask and cloud foreground extraction results

Baseline model

Comb-on model

Comb-off model

Data exploration Image processing technique Cloud mask and cloud foreground extraction 29



Generative omnimatte results
Quality of the predicted soft-decision mask

Data exploration Image processing technique Cloud mask and cloud foreground extraction

Comb-on model vs. [Nie et al., 2020] Comb-off model vs. [Nie et al., 2020]

Comb-on model vs. Elifan Comb-off model vs. Elifan
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Data exploration Image processing technique Cloud mask and cloud foreground extraction

Training with cloud mask and cloud foreground

Original images

Original images Cloud mask

Neural Network

Neural Network

We have trained SUNSET on SIRTA dataset with additional cloud masking channels to improve 

model performance.

Improve
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Data exploration Image processing technique Cloud mask and cloud foreground extraction

Training with cloud mask and cloud foreground
Due to limited CPU RAM, we have trained the new SUNSET model using only the first 6 months of 

the SIRTA dataset for the baseline model and all cloud mask experiments.

Neural Network

Irradiance

64x64x3 (unit8) 64x64x3 (unit8) 64x64x6 (float32)

Original images Cloud maskProcessed imagesOriginal images
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Data exploration Image processing technique Cloud mask and cloud foreground extraction

Training with cloud mask and cloud foreground
Experiment 1 : Cloud mask extraction with baseline (Nie et al., 2020)
Experiment 2 : Cloud foreground extraction with baseline (Nie et al., 2020)
Experiment 3 : Cloud mask extraction using generative omnimatte (Lee et al., 2024)
Experiment 4 : Cloud foreground extraction using generative omnimatte (Lee et al., 2024)
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Conclusion



• SUNSET consistently achieves the best performance in the forecasting task due to receive 
both Image and timeseries data as a input

• This study can enhance the SUNSET model’s performance on the SIRTA dataset by 
incorporated an additional cloud mask channel method 1, resulting in an approximate 3% 
improvement in RMSE
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Conclusion 

Problems, obstacles, and solutions
• Limited memory on the CPU and GPU RAM poses a significant challenge in the handling of 

high-resolution images. Consequently, the original images, stored in the database at full 
resolution, must be downscaled to 64×64 pixels for model training. This reduction in 
resolution can lead to a loss of image quality and critical features, which may affect the 
accuracy of the results and complicate their interpretation. To overcome this limitation, an 
on-the-fly data generation approach can be employed.
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Thank you

During the preparation of this work, ChatGPT has been used solely 
for enhancing the readability and language. 

After using this tool, we have reviewed and edited the content as needed 
and take the full responsibility for the content.

Kanawut Suwandee
Kongpob In-odd
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