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The VIENA System. The overall goal of VIENA is to apply artificial intelli-
gence techniques in interactive 3D computer graphics. Instead of using the mouse
and menus to manipulate objects in a virtual scene we use specialized software
agents to convey changes (fig. 1). Input in simple written natural language is cur-
rently used for communication. The agents produce an action-oriented semantic
interpretation to translate the user’s input to.new images. The current working
environment includes a Silicon Graphics Indigo equipped with the SOFTIMAGE
modeling and rendering software.
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Fig. 1. The architecture of the VIENA system

An agent model was chosen which subdivides the functional structure of an
agent into three components: local functionality, communication, and coopera-
tion. The local functionality consists of functions for announcing the agent’s ex-
istence, for checking the feasibility of subtasks, and for solving subtasks. For ex-
ample, the space agent can calculate an object’s transformation in space (trans-
lation, rotation) knowing that an object must be supported by something and-
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Fig. 2. The cooperation framework in the VIENA system.

can only be placed in positions not occupied by other objects. Regarding commu-
nication, a Client-Server concept was designéed which formally defines the agents
as clients, and a communication subsystem as server to handle the messages
exchanged by agents. The cooperation method is basically characterized by a
negotiation process similiar to the “contract-net” approach [1].-In addition, it
is possible to allocate tasks to agents directly (“master-slave”} or address them
to groups of agents simultaneously (“blackboard”). Each agent of the VIENA
system is equipped with a bidder-specific cooperation frame which triggers the
activation of the agent’s local functionality. Qut of this, contractor-specific prim-
itives are inserted depending on the situation and the task (see fig. 2).

Prototype Environment. The VIENA system 1s tested in a prototype sce-
nario with various items of furniture as well as color and hight impressions of -
a virtual office room which can be changed interactively. In mediating verbal
_ instructions, agents cooperate to offer a goal scene corresponding to a user’s
~ inquiry. 'I‘he offer can be changed in further interaction, that is, the user can
negotiate the computed semantics of instructions.
- A sequence of mteractlons with the VIENA system is shown in fig. 3. The in-
‘puts shown allow interactive modification of the visible scene as well as changes of -
the viewpoint and, finally, the processing of simple deictic instructions (17./21.);
these can either refer to the observer’s viewpoint or to a detail pointed out from
this viewpoint. For the sake of interactivity we wish to meet the requirement of



real-time. Because of the various demands, above all to the quality of visualiza-
tion, so far a more or less “step-keeping processing” is feasible in practice?. As a
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Fig. 3. Sample interaction with the VIENA system.

further feature, models of individual objects can be exchanged; e.g., “real” CAD
models of & kitchen manufacture company were imported to probe adaptability
of our prototype system to more realistic conditions. We have also started to
work on voice input and simple hand gestures, mdlcatmg directions. In our most
recent work, we manipulate the virtual environment via an anthropomorphlc
v1rtua.l interface agent (VIA) present in the virtual scene.[2].
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2 As a benchmark the interactions shown in fig. 3 currently require about 3 minutes
on an Indigo Elan. This session is part of our IJCAI-95 demo video.



