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1964, 1970, 1977: Facial feature-based recognition
(Bledsoe, Kelly Kanade)

«1984: WIZARD neural net approach (Stonham)
1991, 1994: Eigenface PCA (Pentland & Turk)
*1997: Fisherface FLD + PCA (Belheumeur)

«2000: FERET standard testing method & database
«2002: Independent Component Analysis (ICA) captures
higher-order statistics (Bartlett)

«2003: Kernel, SVM, RBF (Liu, Er)

«2004: Plenoptic light-fields (Gross), 2D-PCA (Yang)
«2005: FERET color testing database
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o 2-D gray image
 Colorimage

* Infra-red image

« 3-D range image

e Time-varying image sequence
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*MIT Media Lab & 4
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%ﬂ Local Feature Analysis

Dr. Joseph Atick, Dr. Paul Griffin, and Dr. Norman
Redlich of the Visionics Corporation

The algorithm first locates the face from its
surroundings. The reference points are then located by
using the change in shading around each feature. Once a
change in shade Is found, it is defined as an anchor
point. Once all the anchor points are found, the
algorithm creates triangles that tie together the anchor
points. The angles of the triangles from each anchor
point are measured and a 672-bit template is generated.
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Kohonen demonstrated the use of a self-organizing

map for face recollection applications. Even when the
Input Images were very noisy or had portions missing, an
accurate recall capability was achieved on a small set of
face images.(T. Kohonen, Self-Organization and
Associative Memory. Springer-Verlag, Berlin, 1988.)

Lawrence et al. used a 5-layer self-organization feature
map for face recognition.(S. Lawrence, C. L. Giles, A. C.
Tsol, and A. D. Back, ‘“Face recognition: A
convolutional network approach,” IEEE Trans. Neural
Networks, VVol. 8, No. 1, pp. 98-1 13, 1997.)



%ﬂ Neual-based * % 5752 (2)

Multilayer perceptron neural networks and radial basis
function networks have also been used for face
recognition. A back-propagation training algorithm for
multi-layer perceptron may be sufficient for a low
dimensionality feature vector with a small number of
classes. For example, for face detection (a twoclass
problem) used low resolution images and have
successfully tested a multilayer feedforward network
with back-propagation training with momentum.(H. A.
Rowley, S. Baluja, and T. Kanade, “Neural network-
based face detection,” IEEE Trans. Pattern Analysis and
Machine Intelligence, Vol. 20, No. 1, 23-38, 1998.)
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Cresceptron uses multilevel retinotopic layers of neurons to
automatically determine the configuration of its network in
the training phase. The network structure can be predesigned
and fixed if only faces need to be recognized, which allows
effective size control.

(J. Weng, N. Ahuja, and T. S. Huang, “Learning recognition
and segmentation using the Cresceptron,” In Proceedings
International Conference on Computer Vision, pp. 12 1 -
128. Berlin, Germany, 1993.)



 Face space

* The most discriminating feature space.
 PCA vs. LDA.

e Hierarchical spaces vs. a flat space.
 Incremental learning vs. batch learning.
 Built-in deformation models.
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