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Abstract

An implemented and operational model-based vision system is described.

Examples are given of its interpretation of images, including extraction of three dimen-

sional parameters from monocular images. Advances are presented in representation for

geometric modeling of objects and objects classes, in techniques for manipulating non-

linear symbolic algebraic constraints, in geometric reasoning in incompletely specified

situations, and in constructing algebraic constraints from image measurements. Both

generic object classes and specific objects are represented by volume models which are

independent of viewpoint. Complex real world object classes are modeled. Variations

in size, structure and spatial relations within object classes can be modeled. New spa-

tial reasoning techniques are described which are useful both for prediction within a

vision system, and for planning within a manipulation system. New approaches to

prediction and interpretation are introduced, based on the propagation of symbolic con-

straints. Predictions are two-pronged. First, prediction graphs provide a coarse filter for

hypothesizing matches of objects to image features. Second, prediction graphs contain

instructions on how to use measurements of image features to deduce three dimensional

information about tentative object interpretations. Interpretation proceeds by merging

local hypothesized matches, subject to consistent derived implications about the size,

structure and spatial configuration of the hypothesized objects. Prediction, description

and interpretation proceed concurrently, from coarse object subpart and class interpreta-

tions of images, to fine distinctions among object subclasses, and more precise three

dimensional quantification of objects.
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