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Deep Clustering
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[1] Scan: Learning to classify images without labels. ECCV20. Reliability diagram of SPICE[?]
[2] Spice: Semantic pseudo-labeling for image clustering. TIP22.



Existing Methods

Post-calibration methods

« The requirement for a labeled validation set does not hold in deep clustering.
Regularization-based methods

* Label Smoothing (LS), Focal Loss (FL) and L1 Norm (L1)
penalizes all predictions, including correct ones.
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The Proposed Method
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1. Calibration Head

« Adjust confidence scores from the Clustering Head to
align predicted confidence with actual accuracy.
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2. Clustering Head

« Dynamically select high-confidence samples based on
calibrated confidence for pseudo-label training.



The Proposed Method
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3. Feature Prototype-based Initialization Strategy

 Help accelerate training convergence and enhance robustness.



Results on Six Benchmark Datasets

Table 1: The clustering performance ACC, ARI (%) and calibration error ECE (%) of various deep
clustering methods trained on six image benchmarks. The best and second-best results are high-
lighted in bold and underlined, respectively. 1 (]) means the higher (resp. lower), the better.

Method CIFAR-10 CIFAR-20 STL-10 ImageNet-10 ImageNet-Dogs Tiny-ImageNet
ACCT ARIT ECEJ|ACCT ARIT ECEJ|ACCT ARIfT ECEJ|ACCT ARIT ECEJ |ACCT ARIT ECE| |ACCT ARIT ECEJ
K-means 229 49 NA | 13.0 28 NA|192 6.1 NA|241 57 NA|105 20 NA| 25 05 NA
MoCo-v2 829 649 N/A|50.7 262 N/A| 688 455 N/A|567 309 N/A | 628 481 N/A|252 11.0 N/A
Simsiam 70.7 53.1 N/A|33.0 162 N/A|494 349 N/A|784 688 N/A|442 273 N/A| 190 84 N/A
BYOL 57.0 47.6 N/A | 347 212 N/A|563 386 N/A|T7LS5 541 N/A|582 442 N/A| 112 46 N/A
DMICC 828 69.0 N/A | 468 291 N/A|80.0 625 N/A|962 916 N/A |587 438 N/A| - - -
ProPos 943 884 N/A | 614 451 N/A|86.7 737 N/A|962 91.8 N/A | 775 675 N/A|294 179 N/A
CoNR 932 86.1 N/A | 604 443 N/A|926 846 N/A|964 922 N/A | 794 66.7 N/A|308 184 N/A
DivClust 819 68.1 - |437 283 - - - - 936 878 - |529 376 - - - -
CC 852 728 6.2 | 424 284 29.7|80.0 67.7 119|906 853 81 |696 560 193|121 57 3.2
TCC 906 733 - |[49.1 312 - |8l4 689 - |89.7 825 - |595 417 - - - -
TCL 88.7 780 - |53.1 357 - |88 757 - |[895 837 - |644 516 - - - -
SeCu-Size 90.0 815 8.1 |529 384 13.1|80.2 63.1 99 - - - - - - - - -
SeCu 926 854 49 | 527 397 418 | 83.6 693 6.5 - - - - - - - - -
SCAN-2 84.1 74.1 109|500 347 37.1|870 756 74 |951 894 27 |633 496 264|276 153 274
SCAN-3 903 80.8 6.7 | 51.2 356 39.0 914 825 6.6 [97.0 936 15 | 722 587 195|258 134 488
SPICE-2 844 709 154|476 303 523|896 79.2 10.1|921 836 78 |646 477 353|305 163 485
SPICE-3 915 834 78 | 584 422 40.6|93.0 855 63 | 959 91.2 41 | 675 526 325|291 147 N/A
CDC-Clu (Ours)| 949 894 14 | 619 467 28.0| 93.1 858 48 | 972 940 18 | 793 703 17.1| 34.0 20.0 3738
CDC-Cal (Ours)| 949 895 1.1 | 61.7 466 49 | 930 856 09 |973 941 08 792 700 7.7 |339 199 11.0
Supervised 89.7 789 4.0 | 71.7 502 11.0]| 804 622 100|992 983 09 |[93.1 857 09 | 477 243 5.1
+MoCo-v2 941 875 24 |832 684 67 |95 807 35 999 998 04 | 995 990 09 | 538 309 &4




Failure Rejection Ability on CIFAR-20
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Training Process
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« Fewer training stages
« Better initialization strategy
* More stable performance improvement
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GitHub:
https:/Igithub.com/ChengJianH/CDC
Email:
chengjh@seu.edu.cn
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