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Abstract

Lecating facial features is crucial for various face
recognition schemes. We suggest a robust facial fea-
ture detecior based on a generalized symmetry interest
operator. No special tuning is required if the face oc-
cupies 15-60% of the image. The operator was lested
on o large face data base with a success rale of over
95%.

1 Introduction

Recognition of human faces is a problem that ap-
pears time and again in the field of computer vision
(see [2] for a review). This task, which seems effort-
less for humans, does not lend itself easily to computa-
tional approaches. These approaches can be generally
classified into two categories — feature based recogni-
tion and Gestall based recognition. The feature based
approaches focus on detection of individual features
such as eyes, nose, mouth, and head outline; and de-
fine a face model by the relative position of the fea-
tures and their size. The approaches inspired by the
Gestalt school of perception [l1, 8] process faces as
entities, where the parts are not the main cues.

The importance of developing an automatic method
for locating facial features is self evident in the feature
based schemes. It is equally important in the Gestalt
approaches; in a typical system faces are stored in
at least 128 x 128 pixel resolution and the problem
is transformed to a classification task in R'™°%0 or
more. Kirby and Sirovich [6] suggested to use the
Kathunen-Loéve procedure to reduce the dimension-
ality of the problem. This was suggested also in [10].
In Figure 1 we demonstrate that this method can be
substantially improved by normalizing faces using the
eyes and mouth location as anchor point for an affine
transformation. Recently [4], we have obtained good
recognition rates on normalized faces.

An early system for locating facial features is de-
seribed in [9, 5]. This system applies a threshold over
the laplacian of a wide gaussian convolved with the
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original image. This operation transform the pictures
into a line drawing and then a simple heuristic is ap-
plied to find the facial feature. Although the results
reported are impressive, this system requires fine tun-
ing for every image. In a more recent attempt, the
Sobel operator is applied with a simple contour follow-
ing heuristic [3]. Again, this cannot be used on real
data. Baron [1] locates the eyes by cross-correlating
the image with a sefies ol eye templates anil lodking
for sufficiently high levels of correlation. This tech-
nique is inadequate for real images with varying sizes,
angles, and considering the fact that the eyes are plas-
tic objects.

An attempt to achieve a more complete solution is
to use defermable templates, which are parameterized
models (resembling snakes) of each feature in which
the parameter values are determined by interaction
with the image [13]. The deformable template success
relaies on descending to a local minima of an energy
function, whose final parameters characterize the fea-
ture we look for. In order for the function to converge
to a local minima, which is actually the feature we
look for, the initial guess should be close enough, We
suggest an operator which enables estimation of these
locations. Finding the exact location, can then be
performed by simpler and more robust methods.

We have developed an operator that detects the
eyes and mouth in images of human faces and can be
used as a preprocessor for virtually any face recogni-
tion system. No special tuning is required if the face
occupies 15-60% of the image. We have tested it on
a face image data base (including [10]) with a success
rate of over 95%. Some examples are shown in Fig-
ure 2.

2 The Generalized Symmetry Opera-

tor

Biological and machine vision tasks involve the pro-
cessing of an enormous amount of information. In or-
der to analyze it under plausible time and space con-
straints primates direct their computational resources






