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Story begins with… Helmholtz Imaging HelpDesk  
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Experiment 
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Overview 
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Source: https://lilianweng.github.io/posts/2018-08-12-vae/

a stronger constraint on the latent bottleneck and results 
more disentangled latent representations z

β-VAE: Learning disentangled representations
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x200

https://lilianweng.github.io/posts/2018-08-12-vae/
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β-VAE: Latent Space Manipulation 
Moving in the latent space… 

Source: https://sebastianraschka.com/pdf/lecture-notes/stat453ss21/L17_vae__slides.pdf

unsmiling smiling  
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β-VAE: Results
Inference 

10 latent variables, with β=64  
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Can we manipulate z  ?
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z9

z10

Changing 1 variable while keeping others fixed !!!

Latent Space Traversal 

Glimpse of disentanglement ?? 
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Manipulation 
Encoding the image and manipulating the z

= z   
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Original  

Set it to -2.5  ?

Some artefacts are gone! But.. preservation of the signal quality is not achieved
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SAXS + Wire @ European XFEL
10-𝛍m Cu Wire

(© Lingen Huang)
continuous diffraction!
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β-VAE: Reconstruction quality  

Encoder Decoderz

• Training is performed solely with 27k cold-shot data: z=150, β = 64 
• Simulation is not yet available 

q
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β-VAE: Get the Latent Space
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After training the β-VAE, need to construct the latent space

Take a batch of 
1k images … 

. 

.

=150
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β-VAE: Manipulation  

     Decoder 

?

How can we move in our z in the direction of no-artefact space ? 
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β-VAE: Latent Space Manipulation
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β-VAE: Latent Space Manipulation 

q [nm-1]
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β-VAE: Latent Space Manipulation 

q [nm-1]
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More information
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More information

https://gitlab.desy.de/ric/helmholtz_imaging/xfel-saxs-wire



Backup 
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β-VAE: Latent Space Manipulation 
Batch-wise 
Take a subset of 200 images with obvious artefacts 

. 

. 

. 

. 

. 

.

Encoder z
Setting z41 and z76 

z' Decoder
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β-VAE: Latent Space
Distribution of Latent variables 

5 latent variables are responsible for artefacts + signal ??


