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• Growing volume of medical imaging data

• Millions of medical images are generated each year



• Scarcity of expert annotations

• Less than 0.01% of the generated data is annotated



• High costs and time involved in manual labeling

• Demand for improved diagnostic accuracy
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The Challenge with Supervised Learning

• Requires large labeled datasets

• ImageNet with 14M images took 22 human years.

• Expert annotation bottleneck

• Overfitting to limited data

• Difficulty in capturing subtle features

• Data Imbalance



Self-Supervised Learning (SSL)

• Definition: Learning representations from unlabeled data

• Self-generated supervision signals (pretext tasks)



What is "self" supervision?

• Obtain "labels" from the data itself by using a "semi-automatic" 
process

• Predict part of the data from other parts
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Why SSL is Ideal for Medical Imaging

• Abundance of unlabeled medical images

• SSL pretraining improves downstream task performance

• Reduces reliance on costly manual annotations
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Contrastive Language-Image Pre-training
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Discussion: The Future of SSL in Medicine

• Trends: increasing use of transformer-based SSL, multi-modal 

approaches

• Potential for personalized medicine

• Emerging research directions

• Self-supervised reinforcement learning

• RL agent can dynamically adjust imaging parameters (such as exposure, 

resolution, or even modality-specific settings) in real time



Future Research Directions

• Combining SSL with federated learning for privacy

• Multi-modal SSL: Integrating imaging with genomic and clinical 

data

• Adaptive SSL models that update with new data continuously

• Explainablity

• Hardware Limitations



Open Challenges and Opportunities

• Overcoming computational demands of SSL

• Lack of large, diverse datasets in medicine

• Ensuring robustness across diverse populations

• Scaling up from research to clinical practice



Final Thoughts

• SSL is transforming medical imaging by reducing annotation 

needs and boosting performance

• Collaboration between research and clinical practice is key

• Exciting future ahead with AI
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