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Problem description

e The crystal must be centered in the beam in
order to produce a good diffraction pattern.

e Existing methods for centering:

- Manual centering

* User clicks on the sample in a GUI
three times to center it

* Time consuming
- X-ray centering with mesh scan
* The brute force solution

* “expose a big area around the loop
and take the best result”

* Can cause radiation damage to
some samples.

MXAimbot: what if we did manual
centering but with an artificial neural
net instead of a slimy biological one?
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A very quick introduction to
convolutional neural
networks

Conv. Module #1 Conv. Module #2 Classification

N, N\

output: cat? (y/n)

conv2d maxpool convad maxpool fully fully
+ RelLU + ReLU connected connected






* Pretraining on synthetic data

* Helps the neural net get the hang of the real data
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Model and Optimizations

e Convolusional Neural Network Regressor

- Input: Grayscale, batch-normalized Image of crystals
(128x128x1)

- Output: Estimated coordinates of the crystals center point

e [mages are randomly flipped to increase variation in each batch
(data augmentation)

e Early stopping
- “Stop training when the model stops improving”

- Prevents the model from getting to fixated on it’s training
data (overfitting)
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green circle is annotation

blue circle is prediction
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Next steps

e Full Usability test

A beamline scientist uses the workflow in the

beamline as if collecting real data without my
Intervention.

Are the centering results acceptable often

enough to let it run fully automatically and
unsupervised?

If not, can it be used to assist the user In
manual centering
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Thanks for listening!

= And thanks to everyone at BioMAX!
- And thanks to the authors of the paper

/

DeepCentering: fully automated
crystal centering using deep learning
for macromolecular crystallography

( DOI: 10.1107/S160057751900434X )

If you are interested in MXAimbot,

ntlNuGEKEdisak.lindhe@maxiv.lu.se
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