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Abstract

The creation of object models for computer graphics
applications, such as interior design or the genera-
tion of animations is a labour-intensive process. To-
day’s computer aided design (CAD) programs address
the problem of creating geometric object models quite
well. But almost all users find common tasks, such as
quickly furnishing a room, hard to accomplish. One
of the basic reasons is that manipulation of objects
often does not yield the expected results.

This paper presents a new system that exploits
knowledge about natural behavior of objects to pro-
vide simple and intuitive interaction techniques for
object manipulation. Semantic constraints are intro-
duced, which encapsulate such ‘common knowledge’
about objects. Furthermore, we present a new way

put devices. One approach adds different ‘widgets’ to
the displayed objects. To manipulate the object the
user selects the appropriate widgets. But even the
latest work [SHRT92] concedes that 3D widget sets
do not approach the utility of their 2D counterpart.
Another approach that attacks the problem from a
different angle uses constraints, which specify the rel-
ative position and orientation of objects. One simple
example is ‘on-plane’. This constraint limits transla-
tions to motions parallel to the plane and allows only
rotation around the orthogonal axis. Many constraint
systems force the user to specify all constraints before-
hand and utilize a constraint solver to find a config-
uration that satisfies them. Examples of recent work
can be found in [Bar94, Bor91, HHLM92]. One major
problem is that constraint systems are hard to solve at
interactive rates, especially for 3D scenes with many






















