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Doubly adversarial manifold propagation on uncertain pairwise constraints

SUN Le, WANG Shitong

(School of Artificial Intelligence and Computer Science, Jiangnan University, Wuxi 214122, China)

Abstract: Pairwise constraint propagation aims to increase the number of accurate pairwise constraints through propaga-
tion learning on the basis of the initial given exact pairwise constraints to provide additional supervision information for
the machine learning task. However, inaccurate pairwise constraints occasionally exist in real scenes. Therefore, one
problem to be solved is the use of these inaccurate pairwise constraints to enhance pairwise constraint propagation. A
propagation method of uncertain pairwise constraints is proposed in this paper to solve this problem. The main idea is to
use two matrices to represent the possibility of must-links and cannot-links. A confrontation between the two possibilit-
ies and a confrontation relationship between two kinds of pairwise constraints exist. The combination of two types of
confrontation forms a double adversarial structure, which acts on the propagation process of must-links and cannot-
links; therefore, the adversarial intensity between them is minimized in the competition. This method is called uncertain
pairwise constraint propagation. Experimental results on multiple datasets show that the propagation effect of uncertain
pairwise constraints does not exceed but is similar to the ideal propagation effect, which enhances the practical applicab-
ility and ensures the propagation accuracy completely.

Keywords: uncertain pairwise constraint; doubly adversarial relationship; manifold regularization; pairwise constraint

propagation; possibility of constraints; k-nearest neighbor; distinguishability; weak supervision
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Table 1 Characteristics of the datasets used for evaluation

PGS BEA%L FIEZfE B2 ek
Chart 600 60 6
Dermatology 366 34 6
Glass 214 9 6
Ionosphere 351 34 2
Libras 360 90 15
Mnist 500 784 10
Wine 178 13 3
Zoo 101 16 7
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Fig.2 Fj, precision and recall against probability
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Table 2 Comparison of pairwise constraint propagation performance on different models (F; value)

SRCP SRCP E'CP E’CP UPCP UPCP
PGS
500pcs 1000pcs 500pcs 1000pcs 1000pcs (50%, 0.6) 1000pcs (50%, 0.8)
Chart 0.3783 0.5854 0.7181 0.8047 0.7742+0.004 4 0.7755+0.003 6
Dermatology 0.6916 0.7597 0.8332 0.8755 0.8539+0.0021 0.8570+0.0012
Glass 0.4733 0.4815 0.4966 0.5178 0.5919+0.0013 0.5937+0.0006
Ionosphere 0.6362 0.662 1 0.6814 0.7118 0.7137+0.005 8 0.7183+0.0029
Libras 0.3058 0.4417 0.4068 0.4895 0.51454+0.0026 0.51544+0.0015
Mnist 0.2646 0.4372 0.3938 0.4487 0.543 5+0.0040 0.5507+0.003 4
Wine 0.6125 0.7495 0.6932 0.8128 0.9167+0.001 1 0.9192+0.0007
Zoo 0.6718 0.7584 0.8225 0.8904 0.91214+0.0017 0.9149+0.001 8
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