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HYPER: A New Approach for the Recognition and
Positioning of Two-Dimensional Objects

NICHOLAS AYACHE anp OLIVIER D. FAUGERAS, MEMBER, IEEE

Abstract—A new method has been designed to identify and locate
objects lying on a flat surface. The merit of the approach is to provide
strong robustness to partial occlusions (due for instance to uneven light-
ing conditions, shadows, highlights, touching and overlapping objects)
thanks to a local and compact description of the objects boundaries and
to a new fast recognition method involving generation and recursive
evaluation of hypotheses named HYPER (HYpotheses Predicted and
Evaluated Recursively). The method has been integrated within a vision
system coupled to an indutrial robot arm, to provide automatic picking
and repositioning of partially overlapping industrial parts.

Index Terms—Computer vision, occlusions, robotics, scene analysis,
shape recognition.

I. INTRODUCTION

OMPUTER VISION is an important field where

roughly two somewhat conflicting tendencies can be
identified. On the one hand, a very strong demand for ap-
plications implies that performant solutions to concrete
problems have to be quickly developed. On the other hand,
there is a very natural desire to understand human vision
as a problem in itself, hoping that this will result in the
development of a general methodology for solving com-
puter vision related tasks.

One may argue that many applications are either not
sufficiently representative of the whole set of vision prob-
lems or that the people who solved them did not bother
identifying the general methods that could be used else-
where. On the other side of the road, vision theoreticians
can often be reproached not to always be enough con-
cerned with the implementation of their findings on ‘“‘rea-
sonable”” hardware executing ‘‘reasonable” code.

Three main problems can be identified in computer vi-
sion. The first is the construction from sensor output of a
symbolic description where information necessary to solve
the problem at hand is explicitely represented. The second
is that of the representation of a priori knowledge. This
“world model” is generally very complex and few things
are known about ways of representing and organizing the
corresponding database. The third problem is that of using
these two structures to achieve the task.

Of course, there are many relationships between these
three problems. Nonetheless, separating them allows us to
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Fig. 1. Isolated objects and excellent contrast are the constraints required
by most of the currently available vision systems.

identify a number of potential bottlenecks. Problem I is
mostly a signal processing problem, problem II mostly a
knowledge representation problem, and problem III mostly
a control strategy problem. Their complexity can be de-
fined in terms of a number of parameters such as signal
quality of the sensor output, how many and how different
are the objects or phenomena that can be observed, and
what type of a priori information is available.

We hope that if we fix one or several of these parameters
and make the others vary in a controlled manner, we shall
be able to outline a methodology for solving the corre-
sponding problems in a large variety of situations. This
has been our approach.

We present in this paper the methods we have developed
in order to solve a very specific problem, that of analyzing
scenes with randomly oriented and partially occulted in-
dustrial parts. These parts are assumed to be “flat,” i.e.,
one of their dimensions is small compared to the other
two. If we attempt to characterize this task in terms of the
above parameters, it is clear that depending on signal
quality, problem I may or may not be simple. On the other
hand, the a priori information about the objects is of a
quantitative geometric nature and can be made as accurate
as needed; as a direct consequence problems II and III
should be simpler.

This task has been tackled by several authors and is
solved in a limited way by some commercially available
systems. Such systems typically deal with isolated objects
with excellent lighting conditions (see Fig. 1) making
problem I very simple. Silhouettes of objects are usually
extracted by a simple luminance thresholding followed by
a connectivity analysis. Silhouettes are then represented
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