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Abstract. We examine the problem of searching a database of three-
dimensional objects (given in VRML) for objects similar to a given ob-
ject. We introduce an algorithm which is both iterative and interactive.
Rather than base the search solely on geometric feature similarity, we
propose letting the user influence future search results by marking some
of the results of the current search as ‘relevant’ or ‘irrelevant’; thus in-
dicating personal preferences. A novel approach, based on SVM, is used
for the adaptation of the distance measure consistently with these mark-
ings, which brings the ‘relevant’ objects closer and pushes the ‘irrelevant’
objects farther. We show that in practice very few iterations are needed
for the system to converge well on what the user “had in mind”.

1 Introduction

The problem of automatically comparing objects and detecting which ones are
alike is a difficult problem. After all, “similarity is in the eye of the beholder”.
Objects’ similarity is a subjective matter, dependent on the human viewer, since
objects have semantics and are not only geometric entities. Does a parasaurolo-
phus (Figure 1) look more like a kangaroo or more like an allosaurus?
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Fig. 1. Which one is more alike?



Finding similarity between geometric objects has been a lively topic of re-
search in computational geometry [5,22,29]. Objects are considered similar if
their geometric features are close, given a metric measuring the distance [6]. A
lot of work has been done matching sets of points in two dimensions under var-
ious transformation sets [8,9,28]. The Hausdorff distance has been frequently
used to measure the distance between point sets [18,19].

Polygonal shapes have also been considered. Algorithms for computing the
minimum Hausdorff distance between polygons were proposed by [2,3,12,20].
Hausdorff distance has some limitations as it is not robust for outliers. Compar-
ing polygons as turning functions is proposed in [7]. In [4] the Frechet distance
is used to compare polygons. In [17], a reflection metric is defined and computed
for two unions of line segments.

Less work has been invested in the three-dimensional case [11,13,20,26]. In
particular, extending methods of comparing polygonal curves in two dimensions
to higher dimensions is non-trivial, both in theory and in practice [23]. However,
as VRML objects are becoming more popular on the World-Wide Web, this
problem is expected to have many applications, one prominent example being
in e-commerce.

Much of the research on similarity has been done in the context of images [24,
1]. On one hand, finding similarities between three-dimensional models seems like
it should be easier than finding similarities between their projections to images.
After all, the whole object can be “seen”, thus occlusions, self-occlusions, lighting
effects and reflections, are avoided. On the other hand, three-dimensional models
can be harder to handle since they do not have a simple parameterization, and
registration and feature correspondence are more difficult to find.

In this paper, we focus on finding similarities between three-dimensional ge-
ometric objects. Rather than dealing solely with the choice of features and the
definition of a distance measure on these features, we want to give the user the
added ability of influencing the search as it is being conducted by means of rele-
vance feedback [14, 21, 25]. We suggest an iterative method where each user can
specify how relevant the results are according to this user’s preferences.

The scheme we propose is as follows. Given an object, the system searches a
database for similar ones. Once a set of results is obtained, the user is presented
with the best (most-similar) objects and is given a chance to mark a subset of
them as ‘relevant’ or as ‘irrelevant’. Using this feedback from the user, the dis-
tance function is updated and another iteration of the search may be conducted.
A new set of results, of the updated search, is presented to the user to mark and
re-iterate the process, if need be. Thus, with the same database and the same
object, each user may get different objects as the closest to the chosen one.

Figure 2 illustrates the intent of the algorithm, as well as some results ob-
tained by the system implementing it. In Figure 2(a), an initial set of the top
thirty similar objects is presented, when a search for figures similar to “man4”
is conducted on a database of more than a 1000 VRML objects. After the user
marked a subset of the results as relevant or irrelevant, and a couple of itera-
tions were run, the final set of results is produced and shown in Figure 2(b). The



