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ABSTRACT

This chapter discusses the application of intelligent planning techniques to virtual
agent environments as a mechanism to control and generate plausible virtual agent
behaviour. The authors argue that the real world-like nature of intelligent virtual
environments (IVES) presents issues that cannot be tackled with a classic, off-line
planner where planning takes place beforehand and execution is performed later,
based on a set of precompiled instructions. What | VEs call for is continuous planning,
a generative systemthat will work in parallel with execution, constantly re-evaluating
world knowledge and adjusting plans according to new data. The authors argue
further on the importance of incorporating the modelling of the agents’ physical,
mental and emotional states as an inherent feature in a continuous planning system
targeted towards I VES, necessary to achieve plausibility in the produced plans and,
consequently, in agent behaviour.

INTRODUCTION

Intelligent planning has been widely applied in agent environments as a meansto
provide ahigh-level reasoning mechanism that decides and generates agent behaviour.
Themajority of thework produced so far adopts the classic off-line planning paradigm
(first plan thoroughly, then act following plan), based on the assumption that the world
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state remains unchanged throughout the whole planning and acting phase, while also
theagent issupposed to have detail ed knowledge of theworld state aswell asthe effects
of itsactions(Aylett, Coddington & Petley, 2002; Pollack & Horty, 1998; Pollack & Horty,
1999). These assumptions were necessary in order to restrict the complexity of an
otherwise intractable problem, so that investigation into the research area could be
conducted.

Althoughtheoff-line planning paradigmisappropriatefor anumber of applications
where conditionsare controllableand the problem domainisfairly limited, thereisawide
range of research and practical fieldswhereit provesinadequate. Real-world domains,
such as multi-agent societies or robotic environments, present continuous change and
the occurrence of events that off-line approaches cannot cope with. Features such as
external events, interaction among multiple entities located in the world or action
execution failuresmakeit impossiblefor aclassical planning algorithm to deal with the
problem.

Requirementssuch asthe abovehaveled theresearch community over the past few
years to introduce architectures that interleave planning, execution and monitoring in
order to provide for the needs of inherently dynamic domains.

Such adomain isintelligent virtual environments, synthetic worlds inhabited by
graphical agentswho have to interact with the environment and demonstrate some sort
of behaviour. Intelligent planning seems a particularly suitable technique to provide
virtual agents with high-level reasoning capabilities, however, because of the special
features virtual environments present, an appropriately designed approach has to be
adopted.

OFF-LINE PLANNING
Traditional Assumptions of the Classical Off-Line

Planning Paradigm

Intelligent planning has been one of the most active areas of Artificial Intelligence
sincetheearly seventies. Research hasgonealongway forward fromtheseminal STRIPS
planner of Nilsson and Fikes (Fikes & Nilsson, 1971), resulting in advanced plan graph
analysisapproacheslike Graphplananditsderivatives(Blum & Furst, 1997; Long & Fox,
1998), or fast heuristic approacheslike HSP (Bonet & Geffner, 2001). The primary aim
driving planning research throughout almost the whole of the past three decades was
the quest for optimisation, either in terms of ability to solve complex problems or in
respect to some eval uation factor, usually the number of stepsrequired to reach the goal
state from the given initial state.

Regardless of the technique utilised, the majority of planning systems are discon-
nected from execution, assuming asingle planning phase during which aplanisproduced
to be later executed by a separate execution system. This classic, batch technique is
known as off-line planning.

Thereissuchavariety of factorsaffecting aplanning processthat, inagenericform,
planning problemsare considered intractable. The complexity of planning problemshad
tobelimitedinorder toallow research attemptsto start with aversion of the problem that
is easier to tackle. Therefore, various aspects of the planning problem such as time or

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



30 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-

global.com/chapter/continuous-planning-virtual-

environments/24462

Related Content

Examining Behavioral Intention Toward Mobile Services: An Empirical
Investigation in Greece

Theodora Zarmpou, Vaggelis Saprikisand Maro Vlachopoulou (2013). Mobile
Opportunities and Applications for E-Service Innovations (pp. 37-56).
www.irma-international.org/chapter/examining-behavioral-intention-toward-mobile/73085

Efficiency Measurement in: Branch Bank Service with Data Envelopment
Analysis

Qing Cao, Karyl B. Leggioand Marc J. Schniederjans (2012). International Journal of
Information Systems in the Service Sector (pp. 1-18).
www.irma-international.org/article/efficiency-measurement-branch-bank-service/65744

A 3D Vision-Based Solution for Product Picking In Industrial Applications
Mirko Sgarbi, Valentina Collaand Gianluca Bioli (2010). Intelligent Systems in
Operations: Methods, Models and Applications in the Supply Chain (pp. 190-208).
www.irma-international.org/chapter/vision-based-solution-product-picking/42661

Socio-Economic Correlates of Information Security Threats and Controls in
Global Financial Services Industry: An Analysis

Princely Ifinedo (2015). International Journal of Information Systems in the Service
Sector (pp. 54-70).
www.irma-international.org/article/socio-economic-correlates-of-information-security-threats-

and-controls-in-global-financial-services-industry/122879

Profightstore.com: Developing an Online Store for the Niche Market

Mirjana Pejic-Bachand Miran Pejic-Bach (2009). Cases on Managing E-Services (pp.
76-88).

www.irma-international.org/chapter/profightstore-com-developing-online-store/6415



http://www.igi-global.com/chapter/continuous-planning-virtual-environments/24462
http://www.igi-global.com/chapter/continuous-planning-virtual-environments/24462
http://www.igi-global.com/chapter/continuous-planning-virtual-environments/24462
http://www.irma-international.org/chapter/examining-behavioral-intention-toward-mobile/73085
http://www.irma-international.org/article/efficiency-measurement-branch-bank-service/65744
http://www.irma-international.org/chapter/vision-based-solution-product-picking/42661
http://www.irma-international.org/article/socio-economic-correlates-of-information-security-threats-and-controls-in-global-financial-services-industry/122879
http://www.irma-international.org/article/socio-economic-correlates-of-information-security-threats-and-controls-in-global-financial-services-industry/122879
http://www.irma-international.org/chapter/profightstore-com-developing-online-store/6415

