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A View-invariant Human Face Detection Method
Based on Maximum Cliques

KaAzuHiRO HOTTA, ETSUJI TOMITAT and HARUHISA TAKAHASHIT

This paper presents a view-invariant human face detection method based on maximum
cliques. The independence on the view changes is realized by distorting the graph when
human faces and an input image are represented by graphs. However, the number of the com-
bination of distortion becomes too large when the graph is distorted globally. To avoid this
problem, the model graph is decomposed into local subgraphs for every edges. Two vertices
are connected in the Cartesian product space when the model graph and an input graph have
similar local subgraphs. As a result, the matching result of two graphs forms some cliques in
the Cartesian product space. Face detection problem turns to a maximum clique extraction
problem, because the size of cliques stands for the similarity with the model graph. Since the
Cartesian product space has all the combination of edges between the model graph and an
input graph, the clique extraction corresponds to an evaluation of the integrated matching
results of local subgraphs. In the case that several target human faces are included in an
input image, the corresponding number of cliques are generated in the Cartesian product
space. The whole target human faces can be detected by a clique extraction process. True
positive rate is over 80% while the view of faces in the images are changed up to an angle
of £30 degrees. We have realized a face detection method which is independent on the wide
view changes by using the model graphs of a frontal face and a profile face.
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Fig.1 Human face detection based on maximum cliques.
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Fig.2 Point selection of an input graph by Harris
operator.
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Fig.3 Examples of Gabor filters and Gabor features.
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Fig.4 Examples of face images.
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Fig.5 A model graph of a frontal face.
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Table 1 Evaluation of robustness to view changes.
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Fig.6 Examples of face detection from HOIP images.
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Fig.7 A model graph of a profile face.
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Table 2 Evaluation of robustness to view changes of a

profile model graph.
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Fig.8 Examples of face detection.
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