Agents for the Living-RoomRobert TRAPPL and Paolo PETTAAustrian Research Institute for Artificial Intelligence, Schottengasse 3, A-1010 Vienna, AustriaAbstract. Citizens will be spending more and more time in their apartments, especially in their living rooms. Modernagent technology will turn these living rooms into centers of information gathering, shopping, entertainment, learningand social activities with distant real and virtual characters.The full version of this paper can be found on the World-Wide Web athttp://www.ai.univie.ac.at/oefai/agents/ist98/1. MotivationThe average citizen already spends several hours of her/his waking day in her/his apartment,especially in the living room. This is all the more true for people with special needs, especiallythe growing group of the elderly who are faced with difficulties in leaving their homes. While asof today their connection to the outside world consists mainly of the telephone and the TV set,agent technology will enable them to search and retrieve information, to receive personalizedinformation updates, to shop, to learn in an entertaining way, to cultivate their own interests, andto interact with computer-generated partners. Furthermore, the living room is enabled throughagent technology to take special care of the citizen by adapting temperature and light conditions,sensing her/his mood and responding with adequate choice of audiovisual stimuli.What makes agents so different from standard software? Why are they a hot topic now?2. The Advent of AgentsA twofold explosive growth is taking place in information technology: on one hand, pervasivenetworking is providing seamless access to geographically widely dislocated information of themost diverse kinds; on the other hand, an increasing variety of sensors is interfacing ever moretightly the physical world to cyberspace, thereby enabling monitoring of specific selected aspectsof "real life". To exploit the possibilities offered by this new infrastructure to its fullest, asignificant extension of traditional interfaces between the human and the computer but alsobetween different information acquisition, storage and processing instances in the informationinfrastructure itself is being researched and implemented with the introduction of intelligentsoftware agents [1,2,3].

Agent Knowledge-BaseSocialModelMentalModelWorld

CooperativePlanning LayerLocalPlanning LayerBehaviour-BasedLayerPerception

EnvironmentInterRAP, an example of a hybrid layered software agent architecture (adapted from [4]).Software agents are defined to be purposeful autonomous entities capable of communicatingand dynamically adapting to changing requirements and opportunities. Within the infrastructureitself, dynamic interoperability shall allow the active reconfiguration of the network according tocurrent requirements and the handling of appearance and disappearance of information sources ofvarying quality. On the user interface side, intelligent agents of different kinds will do largely away with the burden currently still placed on users, of having to continuously learn and re-learnirksome and idiosyncratic skills in order to be able to take advantage of a continuously expandingrange of capabilities and services (which by themselves must be known/discovered first!).3. Synthetic PersonalitiesFurthermore, we are witnessing rapid developments in the areas of computer graphics,cognitive robotics, and virtual reality technology. Realistic simulation of complex physicalphenomena, including rendering of faces, hair and bodies that are indistinguishable from those ofreal humans, is getting within the capabilities of common information appliances, future TV setsand personal computers. Synthetic characters—endowed with broad knowledge, versatile skills,social competence, and emotional intelligence—are beginning to populate multi-user environ-ments [3,5,6].They can serve as personified interfaces allowing the exploitation of the rich, powerful andnaturally acquired skills of human communication. At the same time, virtual actors provide alocation in which to place knowledge and skills that free human users from having to tacklepersonally with every detail of a task and, to the contrary, can even empower users to benefitfrom results of uses of the information infrastructure beyond their own capabilities andknowledge. Finally, situated social agents and their virtual environments provide exiting newsocial places for traditional and novel pastime and working activities.

Tokimi, a custom Verbot“ synthetic character(' Virtual Personalities, Inc., 1998, http://www.vperson.com, reproduced with permission)4. Agents into the FutureDesigners of intelligent agents face a plethora of challenges. Their creatures have to be endowedwith differing degrees of autonomy, sensing, acting and communication capabilities. Agentsperforming in open environments have to cope with partial knowledge and information subject toexpiration. Visible personified instantiations in particular must pass the additional severe tests ofpersistent believability and comprehensibility, so as to be trustworthy and able to act in a trulycooperating, empowering manner.Not least as a result of intensive interdisciplinary collaboration, the size of the availabletoolbox of conceptual models, techniques and tools is growing steadily, already enablingproducers of film, video and edutainment to make use of this fascinating technology.References[1]Huhns, M.N., Singh, M.P., eds. (1997) Readings in Agents. San Francisco:Morgan Kaufman.[2]Guttman, R.H., Moukas, A.G., Maes, P. (1998) Agent-mediated Electronic Commerce: A Survey. The KnowledgeEngineering Review 13(June)[3]Picard, R.W. (1997) Affective Computing. Cambridge MA:MIT Press.[4]Jennings, N.R., Wooldridge M.J. (1998) Agent Technology. Berlin Heidelberg New-York:Springer-Verlag.[5]Elliott, C., Brzezinski, J. (1998) Autonomous Agents as Synthetic Characters. AI Magazine, 19(2):13-30[6]Trappl, R., Petta, P., eds. (1997) Creating Personalities for Synthetic Actors. Heidelberg:Springer-Verlag.