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X-ray Diffraction

Crystal System 

(7 categories)

Space Group 

(230 types)

➢ XRD: a powerful technique for characterizing the symmetry of crystal structure

Deep learning enables high-

throughput and efficient XRD 

pattern analysis



➢ Challenges 

• Imbalance in numbers between symmetry categories

• XRD pattern have limited information

• Large gaps between experimental data and simulated data



➢ A Hybrid Convolutional Neural Network for Crystal Symmetry 

Identification from XRD

a Depth-wised Separable CNN

b Multi-Scaled CNN



Table 1. Performance comparation between HCNN and other methods 

The Materials Project : https://next-gen.materialsproject.org/

➢ HCNN achieves the best performance

https://next-gen.materialsproject.org/
https://next-gen.materialsproject.org/
https://next-gen.materialsproject.org/


              

                

         

              

             

            

             

➢ HCNN performs the most stable performance

Unbalanced data in terms of crystal systems

HCNN



➢ HCNN is physically explainable
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Automated analysis of XRD with text explanation

Workflow: Task decomposition, action decision, and analysis tools scheduling

➢ LLM: powerful AI for understanding and generating natural language

HCN

XRD 

Analysis 

Model
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