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Why synthesize? It is difficult to obtain cloud 
obscured images and cloud-free images of a 
location at the same time. �

RGB Synthesized cloud RGB + Synthesized cloud Color corrected

Perlin noise�
Pixel value: � AlexNet 

(extract fc7)� t-SNE�Dataset Feature 
vector�

Coordinate 
vector�

Input� Output�

RGB� NIR� Cloud-free RGB�Cloud mask�

Encoder� Decoder� Discriminator
CR(64, 3, 1)� CBRD(512, 4, 2)� CBR(64, 4, 2)�

CBR(128, 4, 2)� CBRD(512, 4, 2)� CBR(128, 4, 2)�
CBR(256, 4, 2)� CBRD(512, 4, 2)� CBR(256, 4, 2)�
CBR(512, 4, 2)� CBR(512, 4, 2)� CBR(512, 4, 2)�
CBR(512, 4, 2)� CBR(256, 4, 2)� C(1, 3, 1)�
CBR(512, 4, 2)� CBR(128, 4, 2)�
CBR(512, 4, 2)� CBR(64, 4, 2)�
CBR(512, 4, 2)� C(4, 3, 1)�

C: Convolution B: Batch Normalization
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NIR2RGB: Color information is partially missing 
RGB2RGB: The clouds are partially removed, there are 
crucial errors in some results 
McGANs: The overall filmy cloud is removed 
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D(x,G(x,z))�Goal: 
•  Remove clouds and generate visible light images 

from the multispectral images 
Methodology: 
•  Generate the training data by synthesizing cloud 

obscured images 
•  Improve the bias of the training dataset using t-

SNE 
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Map to 
2D space�

McGANs: Extend to image data captured by longer 
wavelengths 
 

Cloud synthesis: Statistical analysis of cloud obscured 
images to improve the reality of synthesized images�

NIR2RGB� RGB2RGB�

•  The images are well 
clustered according to their 
categories 

•  Images are sampled  
uniformly grid by grid to 
avoid the overfitting�
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Extend the input of cGANs to 
multispectral images 
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