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Problem overview
• Data Scarcity: medical imaging data is limited compared to other data types

• Privacy Concerns: sharing patient medical images raises significant privacy
issues

• Data Imbalance: rare diseases have very few positive cases, creating data 
imbalances

• Inter-Site Variability: medical images vary across different acquisition sites

• Lack of General-Purpose Tools: existing tools are often specialized and not 
easily adaptable

• Computational Expertise Required: training GenAI models demands
significant technical knowledge

• Translation Difficulties: generating one modality of medical image from 
another is complex



GenAI and problems in medical imaging



Proposed solution

• GaNDLF-Synth: low-code CLI application

• Simple setup: based on simple YAML file configuration files

• End-to-end solution: data preprocessing, augmentation, data splits, 
training and inference

• Scalability - Pytorch Lightning support: multi-GPU, multinode, 
DeepSpeed support for running large models

• Support for multiple neural network architectures: autoencoders, 
GANs, diffusion models

• Extensibility: modular design, simple to implement custom solutions

• Validation and robustness: CI/CD, testing



Configuration file example



GaNDLF-Synth core principles



Application architecture



Supported architectures - autoencoders



Supported architectures - GANs



Supported architectures – diffusion models



Conclusions and future work

• Integration of new model architectures

• Federated learning support

• Maintenance and refactoring

• github.com/mlcommons/GaNDLF-Synth



Thank you!


