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With the continuous enhancement of experimental capabilities at scientific user facilities, the demand for com-
putational tools that seamlessly guide users through their data lifecycle grows exponentially. These tools play
an important role in facilitating the application of machine learning (ML) techniques to accelerate materials
discovery. In light of this, MLExchange introduces a collaborative web-based platform to democratize diverse
workflows for on-the-fly data visualization, rapid ML-based data analysis, automated experiments, and other
applications. Currently, MLExchange offers a selection of web-based graphical user interfaces (GUI) for image
segmentation, latent space exploration, data labeling, and classification [1].

In particular, its data labeling pipeline, Label Maker, aims to accelerate the demanding and time-consuming
process of labeling scientific data sets through similarity-based querying, clustering, and classification ap-
proaches. To achieve this, its architecture connects four independent GUIs: (1) Data Clinic for latent space
extraction, (2) MLCoach for data classification, (3) Latent space explorer for dimension reduction, latent space
visualization, and clustering, and (4) Label Maker for data visualization and label assignment. Across this
pipeline, the web applications make use of an assortment of ML-based techniques, including principal compo-
nent analysis (PCA) and Uniform Manifold Approximation and Projection (UMAP) for dimension reduction,
Density-based spatial clustering (DBSCAN) and Mini Batch K-means for data clustering, and tunable deep
learning algorithms for latent space extraction and data classification. Label Maker has shown potential ap-
plications for cross-facility learning by using Tiled for data access, which has enabled the visualization of
Resonant Soft X-ray Scattering data collected at the National Synchrotron Light Source II. Furthermore, we
have successfully demonstrated its effectiveness in enhancing the fine-tuning process of foundational models
with human feedback.

Overall, the MLExchange platform offers a collaborative ecosystem to easily deploy ML-based algorithms for
scientific data analysis. Among these efforts, MLExchange aims to enhance its capabilities to handle complex
workflows, such as mitigating training biases with foundational models and enabling cross-facility model
training.
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