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• The AI Lab will pioneer new methods for material 

synthesis.

• Powder XRD is crucial for detecting crystal 

structures.

• Intelligent analysis and corresponding software 

systems must undergo a new revolution. 
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Table: Summaries of existing powder XRD datasets. ICSD refers to the 

commercial Inorganic Crystal Structure Database. MP denotes the open-

sourced Material Project.

Lack of a large-scale and high-quality dataset

Insufficient evaluation on real XRD patterns

Limited exploration on out-library identification

• Novel method to generate high-fidelity, million-scale simulated 

XRD patterns for machine learning.

• Revealing the long-tail distribution of crystals and proposing 

insights to enhance minority accuracy.

• Providing solutions for studying crystal out-of-library 

generalization.

• Experimental validation demonstrating robust generalization. 

Contributions Https://github.com/Bin-Cao/SimXRD



Results | Simulation 
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Experimental XRD pattern of a Li-rich layered oxide cathode

(Li2MnO3) was compared with simulated pattern generated

using PysimXRD. The simulation incorporates multiphysical

coupling, producing patterns that closely match experimental

measurement with minimal residual errors.
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Baselines：
• CNN-based Models： CNN-11

• Recurrent Models：RNN,LSTM,GRU. Bidirectional 

models 

• Transformers : Transformer, iTransformer, PatchTST

1 Most existing CNN models are unsuitable for symmetry

identification within the large scale PXRD database

2 Convolutional neural networks without pooling have

achieved the best performance in most tasks

3 Bidirectional recurrent models consistently outperform their

unidirectional counterparts

4 PatchTST achieves a significant performance improvement

compare to Transformer

Long-tailed distribution of space group

In library 

Out library 

Contributions
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1: We introduce SimXRD, the largest open-source

XRD pattern dataset for symmetry identification.

2: Data analysis reveals that the symmetry labels

follow a long-tailed distribution.

3: We evaluate 21 models on two different splitting

patterns (in-library and out-of-library) and find that

most existing models struggle to accurately predict

the symmetry of low-frequency classes, even when

addressing for class imbalance. This limitation

hinders their real-world applicability.

4: Our results emphasize the importance of modeling

long-tailed sequence classification and conducting

comprehensive comparison to accurately assess the

capabilities of various models.SimXRD : Https://openreview.net/pdf?id=mkuB677eMM


	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6

