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Syn-to-Real Generalization: Problem & Previous Solution
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But why Synthetic Training Fails?
A Representation Learning Perspective
• Train model on natural images è diverse representations.
• Train model on synthetic images è collapsed representations!

• 𝐸" (Hyperspherical Energy): Lower the more diverse.
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CSG: Contrastive Synthetic-to-Real Generalization

• How to transfer real domain knowledge + promote feature diversity?
• Pull: impose similarity b/w features from synthetic model v.s. 

ImageNet pre-trained model.
• Push: encourage feature diversity by pushing the feature embeddings 

away from each other across different images.
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CSG: Contrastive Synthetic-to-Real Generalization
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Multi-layer Contrastive Loss

Dense Contrastive Loss for Segmentation



A-Pool: Attentional Pooling for Improved Representation

• A-Pool for non-linear projection head ℎ(%) focus contrastive learning 
on more semantically meaningful regions.

6



CSG: Best Performance Gain & Diverse Features
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Classification: Visda17 è COCO
Segmentation: GTA5 è Cityscapes



CSG Improves Model Attention (GradCAM)
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Motorcycle ✕ Bicycle ✓

Plant ✕ Horse ✓

Input Image CSG (Ours)Baseline

Train ✕ Airplane ✓



Thank you!
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