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ABSTRACT

JHumans pursue many goals in an unccnstrained,
constantly chaﬁzing werld with many objects. For a
vision system to perform with so muchk of generality
and flexibility the system should perform a broad range
of tasks which involves different object classes, which
have different contextual information and which vary
greatly at the image-level because of varied viewpoint,

illumination, sensors, weather and obscuration arnd

camouflage.

Also, with a variety of information and dcmain
independent knowledge modules available i.e. edge finding,
region finding, texture, shape from shading, shape from
texture, shape from contours etc and a strong desire for
applications which demard speed, it is becoming increas-—
ingly important to recconsider our conventional approaches
to Model-based Image Urnderstanding Systems (IUS) along
the lines of distributed protlem solving framework. The
traditional and recernt systems do not talk about how such
a demand can be met in convertional centralized system,
although some have talked on schema cocmmunicating with

knowledge sources and a schedvler cortrolled knowledge

" sources,
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This thesis attempts to providé a framework for
Distributed Machine Perception (DMP) in understanding
static natural outdoor scenes., The major motivation for
this lies in the potential it offers for making available
more problem solving power, by applying a collection of
processors to the solution of a single-— problem, This
would provide a step towards a general image understand—
ing system rather than a method for solution of a specific

problem,

We have taken an organizational view to the
problem of Yision task distribution. This paradigm
allows us to look at problems which.aré extremely complex,
resource limited etc in an effective manner, as these
theory themselves provide substantial basis for construc-
ting human organization. We try to fit together the
progress in computer vision into such an organizational
framework and then look beyond for a new distribution

of vision system.

We have visualized our task of understanding along
product lines (i.e. objects) where respective methods
or strategies tailored for the object is locally
available with it, while the other knowledge sources
for scene analysis can be contracted to- build the

obJject description. Object expert selection is
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arbitrated by the Gist Analyzer. 1In its capacity the
Gist Analyzer monitors the current state of knowledge
about the scene under consideration and is responsible
for directing the object experts attention to a
specific part'of the image for the accomplishment of
the task. This we call as the focus of attention.
Gist Analyzer directs this operation by means of
Schema's which are both specific/general, és well as
viewpoint dependent/&ndependent, while scene synthesizer
constructs the conceptual model of the 3-D world being
viewed.’ This interaction between Object Experts, Gist
Analyzer and Scene Synthesizer constitutes our High-

level Interpretation Components.

To affect the interaction between the high-level
system components we have elucidated high level protocols
that facilitates distributed control of cooperative task
execution with efficient internode communication. We
~have identified possible message types that captures the
gist of interaction that arises in our DMP environment.
The message slots have been so selected that they may
reflect the types of information that must be passed
between nodes to make these interactions viable. The
protocols are zlso designed to aid in maintaining the

focus of the problem-solving.
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We have also reported here a new segmentation
technique based on spatial clustering anc region growing,
which constitutes the low—level component of our DMP
System. We have given a new set of transformetions for
image feature Qector to its cartesian form. This leads
us to evolve a representation which has a greater cluster
resolving power and provides basis for understanding
meaningfully the 'meaning of the color.' We also see
how this representation gives a new sense of direction

for achieving segmentation of the image.

Lastly, the thesis outlines the experimental
methodology of increasing complexity, so that the
interpretation and-understanding of the image with
generic object classes and géneric viewing conditions

may be tuned in a way that is generalizable.
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