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Abstract

Unsupervised domain adaptation (UDA) aims to trans-
fer the knowledge from a labeled source domain to an
unlabeled target domain. Typically, to guarantee desir-
able knowledge transfer, aligning the distribution between
source and target domain from a global perspective is
widely adopted in UDA. Recent researchers further point
out the importance of local-level alignment and propose to
construct instance-pair alignment by leveraging on Optimal
Transport (OT) theory. However, existing OT-based UDA
approaches are limited to handling class imbalance chal-
lenges and introduce a heavy computation overhead when
considering a large-scale training situation. To cope with
two aforementioned issues, we propose a Clustering-based
Optimal Transport (COT) algorithm, which formulates the
alignment procedure as an Optimal Transport problem and
constructs a mapping between clustering centers in the
source and target domain via an end-to-end manner. With
this alignment on clustering centers, our COT eliminates
the negative effect caused by class imbalance and reduces
the computation cost simultaneously. Empirically, our COT
achieves state-of-the-art performance on several authorita-
tive benchmark datasets.



Method & Experiments

Algorithm 1 Clustering-based Optimal Transport
1: Set number of epochs for training as F, learnable clus-

Table 1. Accuracy (%) on Office-31 for UDA (ResNet-50).The best result is in bold.

: RY : Method AW DW WD AD DA WA Avg

ters for target domain as {w }uy, classifiers/clusters ADDA [1] %2 962 984 718 65 650 829
for source domain as {wS}v_l, JAN [1] 854 974 998 847 686 700 843

: & < MCD [+ 7] 88.6 98.5 100.0 92.2 69.5 69.7 86.5
5 fOl;k th tlll.a.lmng. ep(.)Chkwt;u ek E dE do GTA [17] 89.5 97.9 90.8 87.7 72.8 714 865
3 fort-thiteration in k-th epoch do CDAN [ 7] 941 986 1000 929 710 693 877
4 Take mini-batch of samples from source and target S | TAT[32) R TR, S | KRR < R IR 8 N
domain as input for feature extractor CNNs with 2 MDD [7] 945 984 1000 935 746 722 889

= GSP[ '] 929 98.7 99.8 94.5 75.9 749 895

paxzuneters 6, the output features are {z}};_, and E DANN [ /] 8220 99 991 797 682 614 822

{$ j=1> S | SHOT[29] 940 90.1 747 984 743 999 886

5. Compute the Zopee, O {0202 4, B ciiingy fOF MCC[1] 955 986 1000 944 729 749 894
the I-th batch, and £ GVB-GD [/] 4R OR300 950 334 73T 893

{zi}iy in L MV OTS TSA [27] 960 987 100.0 954 767 768 906

6: if 1 S t < k/(bx* 10) then SRDC [7] 957 992 1000 958 767 71.1 908
7: we find the current optimal map from clusters < | JDOTI[5] 847 978 100.0 864 644 617 835
R = MLOT [ ] 92.8 98.5 100.0 90.8 72.8 716 878

LI TOS S | RWOT[51] 95.1 995 1000 945 775 719 908

8: end if DANN []+MMI [7] 95.2 98.6 100.0 944 74.6 1325 807
9: Minimize Lcor ; DANN + MMI + COT (Ours) | 965  99.1  100.0 961 767 774 910

10  end for
11: end for




Experiments

Table 3. Accuracy (%) on VisDA-2017 for UDA (ResNet-101). The best result is in bold.

Method plane bcybl bus car horse knife mcyle persn plant sktb train truck mean
DANN [ ] 819 777 828 443 812 295 651 ‘286 519 546 828 18 574
MinEnt [ 1] 874 550 753 638 84 436 893 725 829 786 856 274 707
TSA [27] 93.0 778 822 508 899 280 771 700 852 800 8.1 430 719
< BSP [] 922 725 838 475 8.0 540 868 724 806 669 845 37.1 721
5 MCC|[ 1] 90.4 798 723 551 9.5 868 866 800 942 769 90.0 496 794
5 MODEL [ 7] 948 734 688 748 931 954 886 847 89.1 847 835 481 816
E STAR[ 7] 95.0 840 846 730 091.6 91.8 859 784 944 847 870 422 827
& BNM [7] 896 615 769 550 8.3 691 813 655 900 473 89.1 301 704
ot MSTN+DSBN [ ] 947 8.7 760 720 952 751 879 813 911 689 833 455 802
CGDM [ 1] 928 851 763 645 91.0 932 813 793 924 830 856 448 808
SHOT [ 7] 043 B85 BUE - 373 931 93F . AT RO3C. 915 800 #6353 ART 82
TVT [55] 929 856 TIS 605 936 982 894 764 936 920 91.7 557 839
CDTrans [°] 98.0 869 879 809 979 973 9.8 853 97.6 832 940 544 884
% JDOT [7] 784 708 794 688 823 805 842 707 884 688 784 457 747
2 DeepIDOT [ ] 854 734 773 873 841 647 915 793 919 444 885 618 774
f?‘ MLOT [ 7] 882 704 713 502 848 772 804 744 838 682 823 387 730
E RWOT [ 1] 95.1 803 837 90.0 924 680 925 822 879 784 904 682 840
DANN+MMI+COT (Ours) | 969 89.6 842 741 964 965 886 820 960 941 851 621 8.1
Ours + CDTrans [~ ] 982 894 876 823 980 972 964 862 983 926 922 581 89.7




