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Problem Statement & Motivations

Current SSL Paradigm
• Dominant assumption: Unlabeled data shares identical class space with labeled data
• Widely adopted safe-SSL methods (DS3L, OpenMatch, Fix-A-Step) claim:
✖ ️ Unseen-class unlabeled data necessarily harms model performance

Critical Flaw in Prior Evaluations
• ​Violation of of controlling variables

Previous works fix total unlabeled data size while varying unseen-class ratio 
Creates confounding variables:
✓      ↑ → seen-class samples      ↓ (e.g., CIFAR10:      =0.6 reduces seen-class samples by 60%)
✓ Performance drop could stem from insufficient seen-class samples, not unseen-class presence

Insight: Removing the spurious correlation between 
seen-class unlabeled data       and unseen-class 
unlabeled data       is critical. 



RE-SSL Evaluation Framework

Key Components：
1. Controlled Variable Protocol: Fix seen-class ratio, vary unseen-class ratio
2. Five Impact Dimensions: Unseen classes’ sample-number, category-number, category-index, nearness, label distribution
3. Global and local robustness analysis: Slope of regression function, global magnitude, worst-case adjacent discrepancy, 
best-case adjacent discrepancy, probability



Key Experimental Findings
“Unseen Classes Do NOT Always Hurt SSL Performance!”

SSL learning models are most sensitive to the 
quantity of unseen class samples when dealing with 
unseen categories, while being relatively robust to 
changes in the label distribution of unseen classes.

 From the perspective of global 
robustness: SSL algorithms PseudoLabel 
and ICT, as well as the robust SSL 
algorithms UASD and CAFA, are robust 
to unseen classes. 

 From the perspective of local robustness: 
FlexMatch and ICT display relatively 
better performance stability, both under 
worst-case and best-case scenarios.
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