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Challenge

• Overconfidence. Model confidence scores are 

significantly higher than the actual prediction accuracy.

• Fixed confidence thresholds introduce more noisy 

pseudo-labels as confidence increases during training.

Deep Clustering

Crucial Task

• computer vision

• medical diagnostics

• autonomous driving

Reliability diagram of SCAN[1]

[1] Scan: Learning to classify images without labels. ECCV20.
[2] Spice: Semantic pseudo-labeling for image clustering. TIP22.

Reliability diagram of SPICE[2]



Regularization-based methods

• Label Smoothing (LS), Focal Loss (FL) and L1 Norm (L1) 

penalizes all predictions, including correct ones.

Existing Methods

Post-calibration methods

• The requirement for a labeled validation set does not hold in deep clustering.



The Proposed Method

1. Calibration Head

• Adjust confidence scores from the Clustering Head to 

align predicted confidence with actual accuracy. 



The Proposed Method

2. Clustering Head

• Dynamically select high-confidence samples based on 

calibrated confidence for pseudo-label training.



The Proposed Method

3. Feature Prototype-based Initialization Strategy

• Help accelerate training convergence and enhance robustness.



Results on Six Benchmark Datasets



Failure Rejection Ability on CIFAR-20 



Training Process

• Fewer training stages

• Better initialization strategy

• More stable performance improvement



THANKS

GitHub:

https://github.com/ChengJianH/CDC

Email: 

chengjh@seu.edu.cn
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