2007 International Conference on
Integration of Knowledge Intensive
Multi-Agent Systems

Waltham, MA
30 April — 3 May 2007

<©IEEE

IEEE Catalog Number 07EX1667
ISBN 1-4244-0944-6



TABLE OF CONTENTS

KIMAS '07: Modeling, EVOLUTION and Engineering

opecial Session: Dynamic Logic and Cognitive Algorithms
Chair: Ross Deming, Consultant, General Dynamics IT, Inc.

Optimal Estimation of Parameters of Transient Mixture Processes using Dynamic Logic Approach ..................

R. Kozma, University of Memphis; L.1. Perlovsky, Air Force Research Laboratory;
R. Deming, Air Force Research Laboratory

Concurrent Tracking and Detection of Slowly Moving Targets using Dynamic Logic ..............cccccooviiiiniinnnnnnee.

R. Deming, Consultant, General Dynamics IT, Inc.; J. Schindler, Consultant, General Dynamics IT, Inc.;
L. Perlovsky, Harvard University and Air Force Research Laboratory

Intelligent Processing in Multi-Sensor SYSEEIS ..........cooooiiiiiiiiiiiiiiiiiiiee ettt e et e e et e e e s siaeee s sieaeessaaeeas

G. Capraro, Capraro Technologies, Inc.; M. Wicks, Air Force Research Laboratory/Sensors Directorate

Modeling Field Theory and LOGIC ..........ccoooiiiiiiiiiii ettt ettt s e st neesae e

B. Kovalerchuk, Central Washington University; L. Perlovsky, Harvard University and
Air Force Research Laboratory

Dynamic Knowledge Processing - Practical Approach ...............ccooooiiiiiiiiiiiiiiie ettt

V. Stefanuk, Russian Academy of Science

Distributed Agent Systems and Situation Modeling
Chair: Alexander Smirnov, St. Petersburg Institute for Informatics and
Automation of the Russian Academy of Sciences

Realization of Persistency in a Multi-Agent Framework ..............cc..ccccooiiiiiiiiiiicccececseeee e

S. Motomura, Tottori University; J. Kishida, Tottori University; T. Kawamura, Tottori University;
K. Sugahara, Tottori University

Situation Modeling in Decision Support SYSEeIMS ..........ccccooiiiiiiiiiiiiiiiiiirieece ettt

A. Smirnov, St. Petersburg Institute for Informatics and Automation of the Russian Academy of Sciences (SPIIRAS);
A. Kashevnik, St. Petersburg Institute for Informatics and Automation of the Russian Academy of Sciences (SPIIRAS);
T. Levashova, St. Petersburg Institute of Informatics and Automation of the Russian Academy of Sciences (SPIIRAS);
M. Pashkin, St. Petersburg Institute of Informatics and Automation of the Russian Academy of Sciences (SPIIRAS);
N. Shilov, St. Petersburg Institute for Informatics and Automation of the Russian Academy of Sciences (SPIIRAS)

Experience with Task/Allocation Coordination Primitive for Building Survivable Multi-Agent Systems ...........

S. Siracuse, BBN Technologies; R. Tomlinson, BBN Technologies; T. Wright, BBN Technologies;
J. Zinky, BBN Technologies

Epistemic Belief Frames in Distributed Effects-based Reasoning ...................ccccooiiiiiiiiiiiiiniiiiiinieecceee e

E.R. Lindahl, 21st Century Systems, Inc.; Q. Zhu, University of Nebraska at Omaha

Spatially Decomposed Searching by Heterogeneous Unmanned SyStems .............ccoocceeviiiiniiiniiiiniieniiennieenieeeee.

M. Gosnell, 21st Century Systems, Inc.; S. O'Hara, 21st Century Systems, Inc.;

M. Simon, 21st Century Systems, Inc.
v



Special Session: S0A: Model Driven Service Oriented Architecture
Chair: Lee Krause, Securboration Inc.

Natural Language SOA using Dynamic LOZIC ..........ccccoiiiiiiiiiiiiiiceecceee ettt saee e e re e e e aaee e e e eaa e e e neeas 58
L. Perlovsky, Harvard University and The Air Force Research Laboratory

The Role of Intelligent Models in the Implementation of Service Oriented Architectures ...............cccccveveevveennnnenn. 63
L.S. Krause, Securboration Inc.; L.A. Lehman, Securboration Inc.; B.R. McQueary, Securboration Inc.;
A.P. Stirtzinger, Securboration Inc.; S.A. Stirtzinger, Securboration Inc.

Modeling Executable Specifications with X-Spec and Water ..............cccoovoiiiiiiiiii e 69
M. Plusch, Clear Methods, Inc.; C. Fry, Clear Methods, Inc.; K. Haase, Clear Methods, Inc.;
T. Farrell, Clear Methods, Inc.

Multiresolutional Organizations for Learning
Chair: Quiming Zhu, University of Nebraska at Omaha

Backup and Recovery Scheme for Multi-Agent-based e-Learning System .................ccocceiiiiiiiiiniiiniiennieenieceees 73
T. Kawamura, Tottori University; K. Sugahara, Tottori University; S. Kinoshita, Tottori University;
R. Nakatani, Tottori University; S. Motomura, Tottori University

Multi-Agent-based Approach for Meeting Scheduling SyStem ...............ccooiiiiiiiiiiiiiiiiiii e 79
T. Kawamura, Tottori University; Y. Hamada, Tottori University; K. Sugahara, Tottori University;
K. Kagemoto, Tottori University; S. Motomura, Tottori University

Design and Implementation of an Open Sourced Location Service System for the Aglets Mobile

AGEIIE SYSTEIIL ....oeiiiiiiiiiiiiiie ittt ettt ettt e e ettt e e ettt e e s abteeeeabeeeeabbeeeasssteeeenaseeesaaseaeeaastaeesnsseeeenaseaeeensssaessnsssaesensaeesnsneens 85
Y-H. LI, Feng Chia University; C-R. Dow, Feng Chia University; K-H. Chang, Feng Chia University;
K-H. Chen, Feng Chia University

A Hybrid Cellular Inference Network for Multi-Agent System Organization ................ccccocoviiiiniiininnienennnenn. 91
E.R. Lindahl, 21st Century Systems, Inc.; Q. Zhu, University of Nebraska at Omaha

A Framework for Multiresolutional Knowledge Dissemination and Collection in Dynamic Agent Societies ......... 97
E. Benson, BBN Technologies; J. Berliner, BBN Technologies; M. Brinn, BBN Technologies

Biologically Inspired Evolving and Self-Organizing Webs
Chair: Vladimir G. Red'ko, Russian Academy of Sciences

Towards Self-Adaptive Networking with Symbiotic Behaviors of Multi-Agents .............cc.ccocoeviniiniinninncnncnnenns 103
P. Champrasert, University of Massachusetts, Boston; J. Suzuki, University of Massachusetts, Boston

Using a Multi-Agent Evidential Reasoning Network as the Objective Function for an

Evolutionary AIZOTTtRIN ...ttt ettt b e st ae e s saneeaneeas 109
R. Woodley, 21st Century Systems, Inc.; E. Lindahl, 21st Century Systems, Inc.;
J. Barker, 21st Century Systems, Inc.

Symbiosis: Using Predator-Prey Games as a Test Bed for Studying Competitive Co-evolution ............................. 115
F.A. Tzima, Aristotle University of Thessaloniki; A.L. Symeonidis, Aristotle University of Thessaloniki;
P.A. Mitkas, Aristotle University of Thessaloniki

A Ubiquitous Teaching Assistant using Knowledge Retrieval and Adaptive Learning Techniques ....................... 121

P. Hsuan, Feng Chia University; C. Dow, Feng Chia University; K. Chen, Feng Chia University;
Y. Chen, Feng Chia University; Y. Li, Feng Chia University

vi



MetaData (Ontology) Incremental Building and Refinement Aents ..............ccoociiiiiiiiiiiniiiiinniiieeeeeeeeeee e 127
W.L. Sousan, University of Nebraska at Omaha; M. Payne, University of Nebraska at Omaha;
R. Nickell, University of Nebraska at Omaha; Q. Zhu, University of Nebraska at Omaha

Special Session: Linguistic Dynamic Logic Agents
Chair: Vadim Tikhanov, University of Plymouth

Emotion and Embodiment in Cognitive Agents: From Instincts to MUSIC .............cccooviiiiiniiiiinniiiieeeeee e, 133
E. Coutinho, University of Plymouth; A. Cangelosi, University of Plymouth

Generalisation towards Combinatorial Productivity in Language Acquisition by Simple
RECUITEIE INEEWOIKS .....oooiiiiiiiiiiiiiiie ettt ettt s et e bt e e sttt e et e e e sbb e e s bt e e bt e e eabtesabbesabtesbbeesasaeesseesanes 139
F.C.K. Wong, The Chinese University of Hong Kong; W.S-Y. Wang, The Chinese University of Hong Kong

A Computational Model for the Emergence of Lexicon and Evolution of Parsing ................ccccccoviniiiniiinnnnnn 145
A.-A. Toulkeridis, Aristotle University of Thessaloniki; V. Petridis, Aristotle University of Thessaloniki

How Communication Can Improve Differentiation in the Modeling Field Theory Framework ............................ 151
J.F. Fontanari, Universidade de Sdo Paulo; L.I. Perlovsky, Harvard University and
The Air Force Research Laboratory

A Modeling Field Theory Approach to Pursuit Games .............cc.coocooiiiiiiiiiniiniiiiceceereeeete et 157
J.F. Fontanari, Universidade de S&o Paulo; L.I. Perlovsky, Harvard University and
The Air Force Research Laboratory

Scaling Up of Action Repertoire in Linguistic Cognitive AZents ..............cccoouiiiiiiiiiiiiniiiiiiecceeee et 162
V. Tikhanoff, University of Plymouth; A. Cangelosi, University of Plymouth; J.F. Fontanari,
Universidade de Sdo Paulo; L.I. Perlovsky, Harvard University and The Air Force Research Laboratory

Fusion and Interpretation
Chair: Plamen Petrov, 21st Century Systems, Inc.

Multi-Agent Fault Diagnosis in Manufacturing Systems using Soft Computing ................cccccoiviiiiiniiiiinnniieennnen. 168
T.P. Fries, Coastal Carolina University

Towards a Generic Methodology for Evaluating MAS Performance ................ccoccoviiiiniiiiiiiiniieiieicceeeeeeee 174
C. Dimou, Aristotle University of Thessaloniki; A.L. Symeonidis, Aristotle University of Thessaloniki;
P.A. Mitkas, Aristotle University of Thessaloniki

Statistical Fusion of Unmanned Aerial Vehicle Observations for Aided Target Recognition ................................. 180
M. Simon, 21st Century Systems, Inc.; S. O'Hara, 21st Century Systems, Inc.; P. Petrov, 21st Century Systems, Inc.

Reflective Information Management in the Dissemination of Health Care Practices .............c..ccccocoiiinininnnn. 186
S. Niiranen, Tampere University of Technology; J. Yli-Hietanen, Tampere University of Technology

Computational Analysis of Dynamic Logic GMTI Tracker ............cccoooiiiiiiiiiiiiiiieeieeeeee et 190
S. Streltsov, LongShortWay, Inc.; S. Petrov, LongShortWay, Inc.; I. Muchnik, LongShortWay, Inc.;
L. Perlovsky, Air Force Research Laboratory/SNHE; R. Deming, Anteon Corp.

Special Session: Cognitive MAS Architectures
Chair: Henry Hexmoor, Southern Illinois University

Synergistic Integration of Agent Technologies for Military Simulation ......................ccccoiiiii e, 195
P. Scerri, Carnegie Mellon University; S. Owens, Carnegie Mellon University; R. Glinton,
Carnegie Mellon University; K. Sycara, Carnegie Mellon University

vii



Emergent Power Delineation in Multi-Agent SWAIINS ............cccoiiiiiiiiiiiiiiiiiiieeeeeeete ettt e e e e s e e e s 204
B. McLaughlan, Southern Illinois University, Carbondale; H. Hexmoor, Southern Illinois University, Carbondale

An Intelligence-Aware Process Calculus for Multi-Agent System Modeling ..................ccooeiviiiiiiiiiiniiiiiinnieeeee, 210
R. Ahmad, Southern Illinois University; S. Rahimi, Southern Illinois University;
B. Gupta, Southern Illinois University

A Multi-Agent, Multi-Tiered Approach to Information Fusion ................cccoccccoiiiiiiiiiiiieeeee e, 216
J. Barker, 21st Century Systems, Inc.; R. Woodley, 21st Century Systems, Inc.;
G. Vincent, 21st Century Systems, Inc.; E. Lindahl, 21st Century Systems, Inc.

Autonomic Network Applications Designed after Immunological Self-Regulatory Adaptation ............................. 222
C. Lee, University of Massachusetts, Boston; J. Suzuki, University of Massachusetts, Boston

Intelligent Agents for Decluttering Command-and-Control Displays ..............ccooccoiiiiiiiiiniiiniiiieceeeeen 230
S. O'Hara, 21st Century Systems, Inc.; N. Dwyer, 21st Century Systems, Inc.; M. Simon, 21st Century Systems, Inc.

Semiotics, Language, and Meanings
Chair: Ricardo Ribeiro Gudwin, DCA-FEEC-UNICAMP

Parameterizing Menu based Natural Language Interfaces with Location Models .................cccoccccoiviiiinnnnnnnnne. 236
K. Neumeier, University of Arkansas; C. Thompson, University of Arkansas

Talk between Two Agents by Semantics Knowledgebase .................ccoooiiiiiiiiiiiiiiiii e 241
S. Sugiyama, University of Gifu

Towards Machine Understanding: Some Considerations Regarding Mathematical Semiosis ..............cccccccceeeeee. 247
R. Gudwin, DCA-FEEC-UNICAMP; J. Queiroz, DCA-FEEC-UNICAMP

A Particular Idea of Evolution: A Peircean Interpretation of a Hybrid-Agent Organization Model ..................... 253
A. Marostica, University of Buenos Aires; C. Briano, University of Buenos Aires;
E. Chinkes, University of Buenos Aires

Brainmerge: A Semiotic-Oriented Software Development Process for Intelligence Augmentation Systems ........ 261
A.L.O. Paraense, DCA-FEEC-UNICAMP, Cflex Labs; R.R. Gudwin, DCA-FEEC-UNICAMP;
R. de A. Goncalves, Cflex Labs

Multi-Bodied Systems

Chair: Henry Hexmoor, Southern Illinois University

A Multi-Agent based Approach for Particle Swarm Optimization ..................cccoooiiiiiiiiiniiiiii e, 267
R. Ahmad, Southern Illinois University; Y-C. Lee, Southern Illinois University;
S. Rahimi, Southern Illinois University; B. Gupta, Southern Illinois University

Robot Navigation in a 3D World Mediated by Sensor NetWOrKS .............cccoooiiiiiiiiiiiniiiie et 272
D.V.K. Viswanath, International Institute of Information Technology; K.M. Krishna, International Institute of
Information Technology; H. Hexmoor, Southern Illinois University; S. Singh, Center for Artificial
Intelligence and Robotics

Cooperative Navigation Function based Navigation of Multiple Mobile Robots ...................coccoviiiniiinniinninnen. 277
S. Pedduri, International Institute of Information Technology; K.M. Krishna, International Institute of Information
Technology; H. Hexmoor, Southern Illinois University

Feature Chain based Occupancy Grid SLAM for Robots Equipped with Sonar Sensors ..........c...ccocccecenviinennnenn. 283
A K. Pandey, International Institute of Information Technology; K.M. Krishna, International Institute of Information
Technology; H. Hexmoor, Southern Illinois University

viii



Probability based Optimal Algorithms for Multi-sensor Multi-target Detection ................cccccooviiiiiniiiiiinniieennnnnen.
T.R. Rahul, International Institute of Information Technology; K.M. Krishna, International Institute of Information
Technology; H. Hexmoor, Southern Illinois University

A Swarm Intelligence based Coordination Algorithm for Distributed Multi-Agent Systems ...............ccecceeennen.
Y. Meng, Stevens Institute of Technology; O. Kazeem, Stevens Institute of Technology;
J.C. Muller, New Jersey City University

Semantic Models, Image Analysis, and Interpretation
Chair: Nan Jiang, Arizona State University

Concepts for an Agent based Visualization & Characterization Tool ..................ccccooiiiiiiiiiii e,
R.S. Woodley, 21st Century Systems, Inc.; J.J. Gallimore, Wright State University

Region-of-Interest Detection and its Application to Image Segmentation and Compression ...............cccoecveeennneen.
H. Lin, Arizona State University; J. Si, Arizona State University; G.P. Abousleman, General Dynamics C4 Systems

Image-Registration-based Local Noise Reduction for Noisy Video Sequences ................ccooceeiviiinieeniiinnienniieennnnen.
N. Jiang, Arizona State University; J. Si, Arizona State University;
G.P. Abousleman, General Dynamics C4 Systems

Multidimensional Analysis of the Lambdoma Keyboard Experiments ..................cccooiiiiiniiiiiniiiiiiiniececeeee e,
B.F. Hero, International Lambdoma Research Institute

Identification of Concepts in Text using Dynamic LOZIC ..........ccooooiiiiiiiiiiiiiiiieeeee et
S. Petrov, LongShort Way, Inc.; I. Muchnik, LongShortWay, Inc.; L. Perlovsky, Harvard University and
The Air Force Research Laboratory

Special Session: Security and Information Assurance
Chair: Henry Hexmoor, Southern Illinois University

Delegation Protocols Founded on TruUSt ...........coocoiiiiiiiiiiiiiiiieeeeee ettt sttt ettt e st s sab e sabeeesaneesane
R. Chandran, University of Arkansas; H. Hexmoor, Southern Illinois University

A Web of Trust Oriented Information Flow NetwWork ............cccooiiiiiiiiiiii e
Y. Hu, University of Arkansas; B. Panda, University of Arkansas

Semantics based Web Data Filtering AGENTS ............cooiiiiiiiiiiiiiiiiiiieeiieee ettt et e st eebteesabeesbee s

W.L. Sousan, University of Nebraska at Omaha; M. Payne, University of Nebraska at Omaha;
R. Nickell, University of Nebraska at Omaha; Q. Zhu, University of Nebraska at Omaha

Intentional Agents
Chair: Boris Kovalerchuk, Central Washington University

Break of Logic Symmetry by Self-conflicting Agents: Descriptive vs. Prescriptive Rules ..............c...cc.ccocooiin.
B. Kovalerchuk, Central Washington University; G. Resconi, Catholic University

Workflows and their Discovery from Data ..............cccoiiiiiiiiiiiiii ettt e s s
G.S. Osipov, Russian Academy of Sciences

Neurodynamics of Consciousness and CUIUIES ..............ccooiiiiiiiiiiiiiiiiiieeeeee ettt et sbe e e aeeeeaes
L.I. Perlovsky, Harvard University and The Air Force Research Laboratory

ix



KSC0 ‘07

31 KSCO: Applications

Agent-based Multi-Layer Collision Avoidance to Unmanned Aerial Vehicles ................ccoccciiiiiiiiinniiinnniinenn.
D. Sislak, Czech Technical University in Prague; P. Volf, Czech Technical University in Prague;
A. Komenda, Czech Technical University in Prague; J. Samek, Czech Technical University in Prague;
M. Péchoucek, Czech Technical University in Prague

Coalition Interoperability ArChIteCtUIe ...............coooiiiiiiiiiiiiiii ettt e et e e e st e e s sttt e e s s btaeesenaeeas
E. Kuster, Defence Science and Technology Organisation (DSTO)

Supporting Collaborative Operations within a Coalition Personnel Recovery Center ..............cccccoocvvniiinniennneen.
G. Wickler, University of Edinburgh; A. Tate, University of Edinburgh; J. Hansberger, University of Edinburgh

Autonomous Protection Mechanism for Joint Networks in Coalition Operations ................cccooeiiiiniiiiiinniieennnneen.
M. Rehdk, Czech Technical University in Prague; J. Tozicka, Czech Technical University in Prague;
M. Péchoucek, Czech Technical University in Prague; M. Prokopové, Czech Technical University in Prague;
L. Foltyn, Czech Technical University in Prague

52 KSCO: Frameworks

The Semantic Battlespace Infosphere: A Knowledge Infrastructure for Improved Coalition
INter-OPerability ...ttt ettt ettt st et e b e ettt e b e b sanesaneeane e
P.R. Smart, University of Southampton; N.R. Shadbolt, University of Southampton

Cooperative Self-Organizing Coalitions: Technological Framework ..............cccoccciiiiiiiiiiiiiiiiiniiieeeceee e,
A. Smirnov, St. Petersburg Institute for Informatics and Automation of the Russian Academy of Sciences (SPIIRAS);
N. Shilov, St. Petersburg Institute for Informatics and Automation of the Russian Academy of Sciences (SPIIRAS);
T. Levashova, St. Petersburg Institute for Informatics and Automation of the Russian Academy of Sciences (SPIIRAS)

53 KSC0: DP&E

Dynamic Planning & EXECULION ..........ccccoooiiiiiiiiiiiiiiiiiiiicceteeeett ettt ettt st e ae et sbe e s e sanesaeesnee e
A. Aitken, Defence Science and Technology Laboratory (Dstl); T. Humiston, Air Force Research Laboratory
(ARFL); J. Patel, Defense Science and Technology Laboratory (Dstl)

Distributed Deliberative Planning with Partial Observability: Heuristic Approaches ...............cc.ccccocinninnnnnne.
D. Perugini, Decision Automation Group, Command and Control Division (DSTO); D. Jarvis, Decision Automation
Group, Command and Control Division (DSTO); S. Reschke, Decision Automation Group, command and Control
Division (DSTO); D. Gossink, Decision Automation Group, Command and Control Division (DSTO)

Assessing the Transmission of Commander's INTENt ..............c.cooiiiiiiiiiiiiiiiiii et
[.LR. Whitworth, Cranfield University at the Defence Academy of the United Kingdom; G.N. Hone, Cranfield
University at the Defence Academy of the United Kingdom; J. de Looy-Hyde, DSTL, Farnborough Hampshire

Coordination of Highly Contingent PIANS ..ottt et e e s e e e e e e eaees
D.J. Musliner, Honeywell Laboratories; R.P. Goldman, SIFT, LLC; E.H. Durfee, University of Michigan;
J. Wu, University of Michigan; D.A. Dolgov, University of Michigan; M.S. Boddy, Adventium Labs

34 KSCO: Scenarios

Holistan: A Futuristic Coalition Scenario for International Coalition Operations ................ccccccooviiniiiniiinnneene.
D. Roberts, IBM United Kingdom; G. Lock, Logica CMG; D.C. Verma, IBM T J Watson Research Center

X



Coordination Challenges and Issues in Stability, Security, Transition and Reconstruction (SSTR) and

Cooperative Unmanned Aerial VERICIES ..............cooooiiiiiiiiiiiiiiiiiecceee ettt rree e et e e e ste e e e esaee e e e eraeeeennees 428
M. Abramson, US Naval Research Laboratory; R. Mittu, US Naval Research Laboratory;
J. Berger, Defense Research Development Canada

AKTiveSA: Supporting Civil-Military Information Integration in Military Operations Other than War ........... 434
P.R. Smart, University of Southampton; A. Russell, University of Southampton;
N.R. Shadbolt, University of Southampton

$9 KSCO: Cultural Issues

Evaluating the Impact of Culture on Planning and Executing Multinational Joint Force Stability, Security,
Transition and Reconstruction OPerations ..............ccccoiiiiiiiiiiiiiii et e e e e e are e e ssraeeeesaaeeeennsaeeeenssees 440
K. Sharpe, Science Applications International Corporation; K. Gremban, Science Applications International
Corporation; K. Holloman, Science Applications International Corporation

Understanding Process Differences: Agreeing upon a Single Way to Skin a Cat ..............cccccovviiiiiniiiiiinnieeennen, 446

S. Poltrock, The Boeing Company; M. Handel, The Boeing Company;
M. Klein, Massachusetts Institute of Technology

xi





