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Image fromBurlew; R. (2016, October 10)yncapped honey fermenting in the Carhlone
Bee Suite. https://www.honeybeesuite.com/uncappbdneyfermentingin-the-comb/



Translation Symmetry In Crystals

Image fromLibretexts (2021, August 27Lhapter 12.2: Arrangement Of Atoms in Crysi@semistryt ibreTexts 5
https://chem.libretexts.org/Courses/Howard_University/General_Chemistry:_An_Atoms_First_Approach/Unit_5:_ States of Matter/(l2a Solids/Chapter_12.02:_Arrangement_of_Atoms_in_Crystals
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Internal Symmetries




230
Space
Groups

Cockcroft, J. K. (n.d.). Space group 11: P2(1)/M11; p21/M11; P 21/m 1 1. http://img.chem.ucl



Experimentally Determining Crystal Structure
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1, 3GlenzerS. H., &edmer R. (2009, December Rray thomsonscattering in high energy density plasmBeviews of Modern Physics. 9

https://journals.aps.org/rmp/abstract/10.1103/RevModPhys.81.1625
2 Wikimedia Foundation. (2024. Julv 15NJ 3 3.MNakinddil. éattps://en.wikipedia.ora/wiki/Braaa%27s law



Powder
Diffraction
Pattern
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Image from NaCl data for Diffraction II. (n.d.). http://pd.chem.ucl.ac.uk/pdnn/diff2/nacl.htm
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Neural Network
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1. PesheksS. (2019, April 30How do synapses workPexas A&M Today. https://today.tamu.edu/2018/01/05/hale-synapsesvork/
2.Victor Zhou. (n.d.Neural Networks from scratchttps://victorzhou.com/series/neurahetworksfrom-scratch/



Random Split

Data
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One Epoch (Training Cycle)

Train

Changes the Benchmark for
iInfluence of nodes generalization
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Supervised Method

Selina. (2024, June Bufferfish factsFacts.nethttps:/facts.net/pufferfish-facts/
THOUGHTCO. (n.d.). https://www.thoughtco.com/thmb/soY 69iSmFelFV4S4yGWéav=/398x271/filters:fill(auto,1)/venn26a4b8b03df78f77283f15f.JPG
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Beta fish

= Beta fish———

Supervised Method

1.Whole catfish, freshGoldfish Seafood Market. (n:d). https://goldfishseafoodmarket.com/products/wholeatfishfresh 16
2.Sharpe, S. (2024, June 203arn everything you need to know about Betta Fiste Spruce Pets. https://www.thesprucepets.com/siamégbtingfish-bettas-1378308
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Previous Work

SatvikLollaused Inorganic Crystal Structure Database
data to simulate Xay diffraction patterns

Space Group  Bravais Lattice
Semisupervised

Supervised

Lollg S., Liang, HKusne A. G., Takeuchi, |., & Ratcliff, W. (2022). A sumérvised deegearning approach for automatic crystal structure clasaifim. Journal of Applied Crystallograpi®p(4), 1 8
882¢889. https://doi.org/10.1107/s1600576722006069



Data Cleaning

ACSD contains duplicates

ANeutron diffraction patterns
A.ower resolution
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Test Accuracy

Test Accuracy over Epochs
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Adding Adding data from Cambridge
More Data Structural Database (~ 1 million)



Test Accuracy

Test Accuracy over Epochs

60
50

40

A

CSD + ICSD
ICSD

- 80%
~ /1%

30-

® ® ® ® ? ?
A % L L
A
A A A A A A

A A A A A A

4 A A A
i T j j j j T T T T " T T
10 15 20

Epoch

25 30

23



Top 3 Accuracy
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Intensity

Low Resolution Diffraction Pattern

Resolution
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100+

Test Accuracy

Test Accuracy over Epochs
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Results on Excluded Data
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Data Imbalance
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Balance
Existing
Data

Only use 4,607 patterns for each
Bravais lattice



Test Accuracy

Test Accuracy over Epochs
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Top 3 Accuracy

Top 3 Accuracy over Epochs
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Data Augmentation

AAdjust unit cell parameters

. . . ) @
AMaintain Bravais lattice A o
250,000 patterns per Bravais lattic
A200,000 patterns per Bravais latt

A—

33




50,000 Patterns per Bravais
lattice



Test Accuracy
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Top 3 Accuracy
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200,000 Patterns per Bravais
lattice



Test Accuracy

Test Accuracy over Epochs
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~95%

39



