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Algorithm 1 Valuable Sample Selection

Input: Sample features Z = {z, ..., zy }, number of samples to be selected M
Output: Selected sample indices S = {s1,...,Sp}

1: Initialize the selected indices S = {} and the remaining indices R = {1,..., N}
2: Compute cluster centers of Z by k-means

3: fori € [1,N]do

4:  Compute the hardness score h; by Eq. (2)

5.  Compute the representativeness score r; by Eq. (3)

6: Initialize the diversity score d; = 0, since no sample has been selected

7:  Compute the value score v; by Eq. (1)

8: end for

9: for j € [1,M] do
10:  Select the s;-th sample with the highest value from Zg
11: S:SU{SJ},R:R\{SJ}
12:  Update the diversity score d for Zgr by Eq. (4)
13:  Update the value score v for Zgr by Eq. (1)
14: end for
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CIFAR-10 CIFAR-20 STL-10 ImageNet-10 ImageNet-Dogs
NMI ACC ARI NMI ACC ARI NMI ACC ARI NMI ACC ARI NMI ACC ARI

Method

CC[18] 70.5 79.0 63.7 43.1 429 26.6 764 85.0 72.6 85.9 89.3 82.2 44.5 429 274
SCAN [38] 79.7 88.3 77.2 48.6 50.7 33.3 69.8 809 64.6 - - - - - -
NMM [9] 74.8 84.3 70.9 48.4 47.7 31.6 69.4 80.8 65.0 - - - - - -
MiCE [37] 73.7 83.5 69.8 43.6 44.0 28.0 63.5 752 575 - - - 423 439 28.6
BYOL [10] 81.7 89.4 79.0 559 569 393 71.3 825 65.7 86.6 93.9 87.2 63.5 69.4 54.8
GCC [46] 76.4 85.6 72.8 47.2 47.2 30.5 684 78.8 63.1 84.2 90.1 82.2 49.0 52.6 36.2
SPICE [29] 73.4 83.8 70.5 44.8 46.8 294 81.7 90.8 81.2 82.8 92.1 83.6 57.2 64.6 479
IDFD [36] 71.1 81.5 66.3 42.6 425 264 643 75.6 57.5 89.8 954 90.1 54.6 59.1 41.3
TCC [34] 79.0 90.6 73.3 47.9 49.1 31.2 73.2 814 689 84.8 89.7 82.5 554 59.5 41.7
DivClust [26] 72.4 81.9 68.1 44.0 43.7 283 - - - 89.1 93.6 87.8 51.6 52.9 37.6
SeCu [32] 86.1 93.0 85.7 55.1 55.2 39.7 73.3 83.6 69.3 - - - - -
CoNR [45] 87.1 93.3 86.5 60.3 59.0 44.8 84.6 92.2 83.8 89.8 95.8 909 74.2 80.2 67.6

FixMatch [35] 86.8 92.8 854 57.2 67.2 473 61.7 68.6 49.2 84.2 92.5 84.4 50.0 57.9 33.7
Cop-Kmeans [40] 82.3 89.0 78.6 52.2 52.4 34.7 78.1 85.4 73.1 85.5 88.6 81.0 61.5 63.5 49.7

TCL [21] 81.9 88.7 78.0 52.9 53.1 35.7 799 86.8 75.7 87.5 89.5 83.7 623 64.4 51.6
TCLT 82.2 889 784 53.2 53.5 36.1 82.0 88.6 78.5 88.6 90.4 85.0 62.8 65.6 52.3
IDCrcpL(Ours) 84.4 92.7 84.8 58.1 694 48.7 85.3 92.7 84.6 93.2 97.2 939 69.1 78.8 63.6
ProPos [14] 87.7 93.6 87.1 59.1 59.1 43.6 75.8 86.7 73.7 88.9 95.2 89.6 73.0 76.9 66.9
ProPos' 87.9 93.7 873 593 594 438 - - - 89.6 955 90.3 73.8 77.8 67.8
IDCpropos(Ours) 90.5 95.7 909 69.2 783 614 - - - 932 973 941 77.6 86.1 74.8
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(a) Hard (b) Hard+Rep (c) Hard+Rep+Div
. CIFAR-20 ImageNet-Dogs
Selection Strategy
NMI ACC ARI NMI ACC ARI
None (Pre-trained Model) 52.2 52.6 349 618 64.1 509
Hard 51.3 577 370 682 759 60.2
Hard+Rep 35.8 363 126 597 653 494
Hard+Rep+Div 581 694 487 691 788 63.6
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CIFAR-20 ImageNet-Dogs

L"pos L"neg L‘"reg
NMI ACC ARI NMI ACC ARI
v 568 658 462 683 769 625

7.0 9.6 24 268 24.1 3.1
509 529 352 617 649 518
550 662 441 679 T15 61.6
587 676 478 688 715 627
36.7 392 173 531 597 348
581 694 48.7 691 788 63.6
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