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Introduction 
Slice to Pores Generative Adversarial Networks(SPGAN):
Use a 2D slice as an input to generate a 3D image 

SPGAN Different sandstones 
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3D->3D 

Loss：



SPGAN

Condition GAN

𝑝𝑑𝑎𝑡𝑎(𝑥|𝑠)

𝑥 : 3D porous media 
𝑠 : 2D slice
condition: class 

2D->3D 



SPGAN
slice compression：
• specific porous structure
• regular shapes

Encoder: 𝐸𝑎𝑒(𝑥𝑖 , 𝜃𝐸)
Generator 𝐺𝜃(𝑧, ℎ)
Obtain the central slice from the 3D image M

2D autoencoder

3D DCGAN

Encoder 𝐸𝑡(𝑠)
Discriminator 𝐷𝜙(𝑥)
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Feature extract:
• Porosity
• Permeability
• Two-point correlation function 
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Conclusion:

1. Our decoder is a 3D convolutional neural network, thus 
we should be able to get the central 2D slice from it,
2. Decoder takes as an input not only latent representation 
but also a noise vector from some prior distribution 𝑝𝑧(𝑧).
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