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Abstract

This paper describes an experimental computer program that analyzes

pictures taken in a simple , but nevertheless real-world , robot environment.

The analysis proceeds by building up, step by step, a partial line drawing

representation of a digitized television picture. An interesting feature

of the system is an executive program that uses detailed knowledge of the

environment to control other programs that extract the part ial line drawing.

Examples are given to illustrate the operation of this experimental program.
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INTRODUCT ION

During the past several years the field of artificial intelligence

has become increasingly involved in the problem of designing intelligent

robots. While this is not the place to resurrect old questions about the
definition of intelligence , an obvious prerequisite for interesting be-

havior in such a machine is the ability to obtain information about itself

and its environment. We can imagine a number of ways in which this might

be achieved. Perhaps the simplest is direct feedback about the geometrical

configura t ion of the machine--kinesthet ic feedback , one might say, to pro-

vide the machine with information about itself. Primitive information
about the external environment of the machine can be obtained with simple

touch or force sensors. Distance information about ob,jects not within reach

can be obtained through the use of some form of range finder. Finally, we
can imagine sensors implementing the human senses of smell , hearing, or

sight. Of all these possibilities (not to mention others for which there
are no human counterparts), the richness and potential utility of the visual

field has excited by far the most interest and attention. In this paper we

will describe some experimental work aimed at developing processing tech-
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niques for extracting information from visual data.

The difficulty of the problem we are addressing is attested to by

the paucity of published results. While the literature on classical

pa ttern recognition is vast there have been very few significant con-

tributions to what we shall call scene analysis --the problem of describing

the content s of a picture of a three-dimensional scene. The classic paper

in the field is by Roberts (1965). His approach to the problem of describ-

ing pictures of simple geometrical solids is characterized by two distinct

steps of processing. The first step attempts , through a series of opera-

tions, to reduce a digitized televis.ion picture to a perfect line drawing.

The second step matches the line drawing, either in whole or in part, against

a set of stored computer models of geometrical objects. The model achieving

the highest degree of match with a given portion of the picture is taken as

a description of that portion. Moreover , the spatial orientation of the

model achieving the best match gives additional information about the posi-

tion of the object with respect to the camera. A second important contribu-

tion was made by Guzman (1968). His work assumes the existence of a perfect

line drawing of jumbles of geometrical objects. Each geometrical object is

assumed to be solid (no thin sheets), hole-free , and bounded by planes, but

is otherwise unspecified. From these assumpt ions , Guzman s methods are able

to partition the picture into sets of regions such that each region in a set

belongs to the same geometr ical obj ect. In other words , Guzman largely solved

under his assumptions , the problem of piecing together the visible parts of

See, for example , Nagy (1968).
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