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The problem of extracting distinctive parts from a face is addressed. Rather than examining a priori specified

features such as nose, eyes, mouth or others, the aim here is to extract from a face the most distinguishing or
dissimilar parts with respect to another given face, i.e. finding differences between faces. A computational
approach, based on log polar patch sampling and evaluation, has been compared with results obtained from a
newly designed perceptual test involving 45 people. The results of the comparison confirm the potential of the

proposed computational method.

1 INTRODUCTION

Automatic face analysis is an active research area in
which interest has grown over recent years.One of the
most challenging and interesting issues in the auto-
mated analysis of images of faces is the detection of
“facial features”, intended as characteristic parts of
the face. Many approaches have been proposed for
the extraction of such facial features (see (Campadelli
and Lanzarotti, 2004) and references therein). Most
of these are devoted to the detection of a priori speci-
fied features, such as the nose, eyes, mouth, eyebrows
or other, non anatomically referenced, fiducial points.
In practice, however, for face recognition and authen-
tication, it is necessary to consider additional features,
in particular those that precisely characterize a given
face. Rather than simply extracting standard patterns
to distinguish the face of subject “A” from that of sub-
ject “B”, it is important to extract from the face-image
of subject “A” as many as possible of the features that
differ significantly from, or are not even present in,
face “B”.

Recently, an area-based approach aimed at “finding
differences” between faces was proposed (a prelimi-
nary version appeared in (Bicego et al., 2005)). It ex-
tracts from one face-image the most distinguishing, or
dissimilar, areas with respect to another face-image,
or to a population of faces. In particular, the pro-
posed algorithm extracts, from two face-images, a set
of sub-images centered at different locations within
each image. This process samples most of the face,
in a way similar to that adopted in patch-based im-
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age classification (Dorko and Schmid, 2003)) and im-
age characterization (Jojic et al., 2003). At each lo-
cation, data are sampled according to a “multi-scale”
regime in which image patches encode grey-scale pat-
tern at different spatial resolutions. A log polar map-
ping (Grosso and Tistarelli, 2000) has been adopted
for this purpose. The image patches thus extracted
constitute two data-set features, each characterizing a
single face. Next a classifier is trained so as to best
distinguish between the two face-classes purely on
the basis of the grey-levels values of the pixels within
each patch. By identifying the loci of the patches in
the resultant classification space the degree of “dis-
tinctiveness™ can be assessed as the distance from the
trained hyperplane. Since the classifier is trained to
separate patches of the first face from patches of the
second, we hypothesize that the most important dif-
ferences between the two faces will be encoded by the
patches furthest from the separating hyperplane (i.e.
those that the classifier weights highest). In (Bicego
et al., 2005) examples of the most important patches
were extracted and shown for several different im-
ages.

In this paper the computational method has been
enhanced and improved, particularly when computing
the difference between patches and when visualizing
the results. However, the main aim here is to inves-
tigate the question: are the differences extracted and
assigned importance by our algorithm also judged im-
portant by human observers? In section 3 we present
an initial perceptual study that provides some prelim-
inary evidence that human observers may indeed con-












