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Abstract

Texiure consists of local variance of grey level or
cdge indensily values. We have recenitly presenied a
Generalized Symmetry operator, that captures local
spatial relations of image patierns. We show that ae-
tirely differences in the confinuous intensily map pro-
duced by the local generalized symmelry operalor can
be efficiently used lo detecl lexiure boundaries. [sing
dlmost all available quantilative resulls of human per-
formance in artificial texture discrimination, we show
that our algorithm favorably compares with other com-
petational approaches (correlation coefficient = 0.9 be-
fween our model’s performance and available human
performance). Stressing the necessily of benchmarks
for Computer Vision algorithms, we conslruci an ez-
haustive sel of textures that could be used as exper-
imental stimuli for both humans and machines, and
demonsirale the performance of the algorithm on some
of these artificial textures as well as on natural im-
ages.

e

1 Introduction

Humans are able to discriminate between surfaces
sharing the same average color and brightness but dif-
fer in small scale luminance variations generally called
texture. This ability is vital to segmentation since nat-
ural ohjects are often heterogeneous and their bound-
ary cannot always be found by standard edge detec-
tors. The classical work of Julesz claimed that texture
discrimination could be explained in terms of global
second order statistic differences between points in
the image [8]. Later work attributed the discrimina-
tion to first-order differences in features such as orien-
tation, size and brightness of local texture elements.
9,11, 2, 3]. The Texton theory [9] specifies these ele-
ments as Textons, that are elongated blobs with spe-
tific color, orientation and size, line ends (terminators)
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and line crossings. All these theories were based on a
qualitative distinction between effortless preattentive
texture discrimination and the more time consuming
attentive discrimination.

Recent psychophysical experiments questioned the
preattentive-attentive dichotomy. They found graded
diseriminability in textures composed from randomly
rotated patterns (similar to Figure 2) [7]. Similar re-
sults were obtained in detection tasks [12]. They pro-
vide us with a database of discriminability measures
for a set of artificial pattern pairs. These observa-
tions raise the need for a computational model that
discriminates between textures in a continuous man-
ner and can be quantitatively compared with human
performance.

We have recently presented a generalized symmetry
measure and demonstrated its application to detection
of interest points in natural images [15], and for face
recognition [5] and normalization [16] tasks. The basis
of our operator is the guantification of local spatial
relations between image edges. This is carried out
by assigning activity values to image points. Since
texture is characterized by local spatial relations of
image edges, we suggest a computational model that
takes as an input the intensity gradient at each image
point, and generates activity maps of the generalized
symmetry in different scales. Areas of different texture
are thus characterized by different activity on one or
more of these maps.

Some recent computational models [6, 14] are also
quantitative and continuous, and are compared to psy-
chophysical data. They are based on linear filters fol-
lowed by a non-linear stage and produce activity maps
where the texture boundary becomes activity gradi-
ent. Comparing our model to these models, we find
that our model yields a better fit to available quanti-
tative psychophysical data.

Many computational models for texture diserimi-
nation use ad-hoc artificial examples that show the
superiority of cerlain models to other models. We






