University of Pretoria etd — Rodi¢, D (2005)

Bibliography

1)

2)

3)

4)
5)

6)

7)

8)
9)

10)

11)

G. Agha. ACTORS: A Model of Concurrent Computation in Distributed
Systems. MIT Press, 1986.

K. Altenburg. Adaptive Resource Allocation for a Multiple Mobile Robot
Systems using Communication. Technical Report, NDSU-CSOR-TR-9404,
North Dakota State University, 1994.

J. Ambros-Ingerson and S. Steel. Integrating Planning, Execution and
Monitoring. In Proceedings of the Seventh National Conference on
Artificial Intelligence, AAAI-88, pp. 83-88.

J. R. Anderson. Rules of the Mind. Lawrence Erlbaum Associates, 1993.
A. Andres Perez-Uribe and B. Hirsbrunner. Learning and Foraging in
Robot-bees. In Meyer, Berthoz, Floreano, Roitblat and Wilson (eds.),
SAB2000 Proceedings Supplement Book, International Society for
Adaptive Behavior, Honolulu, pp. 185-194, 2000.

R. C. Arkin. Integrating Behavioural, Perceptual and World Knowledge in
Reactive Navigation, In Robotics and Autonomous Systems 6, pp. 105-122,
1990.

M. Asaka, A. Taguchi and S. Goto. The Implementation of IDA: An
Intrusion Detection Agent System, In Proceedings of the 11th Annual
FIRST Conference on Computer Security Incident Handling and Response
(FIRST'99). pp. 13-24, 1999.

R. Axelrod. The Evolution of Cooperation Basic Books, 1984.

R. Aylett, A. M. Coddington, D. P. Barnes and R. A. Ghanea-Hercock.
What Does a Planner Need to Know About Execution? In Recent
Advances in Al Planning, 4th European Conference on Planning,
Toulouse, France, pp. 26-38,1997.

R. Aylett, A.M. Coddington., D.P. Barnes and R.A. Ghanea -Hercock
What does a planner need to know about execution? In S. Steel and R.
Alami (eds.) Recent advances in Al planning, Springer, pp. 26-38, 1997.
R. Aylett, R. A. Ghanea-Hercock and A. M. Coddington. Supervising

multiple cooperating mobile robots. In Proceedings of the first

196



12)

13)

14)

15)

16)

17)

18)

19)

20)
21)

University of Pretoria etd — Rodi¢, D (2005)

international conference on Autonomous agents, pp.514-515, Marina del
Rey, California, United States, 1997.

T. Balch. Hierarchic Social Entropy: An Information Theoretic Measure of
Robot Group Diversity, In Autonomous Robots 8(3), pp. 209-238, 2000.
T. Balch. Learning roles: Behavioural diversity in robot teams. In A4A41-97
Workshop on Multiagent Learning, Providence, 1997.

T. Balch Measuring Robot Group Diversity. In T. Balch T, L. E. Parker
(eds.) Robot teams, A K Peters Ltd, pp. 93-135, 2002.

D. P. Barnes and J. O. Gray. Behaviour Synthesis for Co-operant Robot
Control, In Proceedings IEE International Conference Control 91, pp.
1153-1140, 1991.

D. P. Barnes, R.A. Ghanea-Hercock, R.S. Aylett and A. Coddington.
Many hands make light work? An investigation into behaviourally
controlled co-operant autonomous mobile robots. In Proceedings of 1st
International Conference on Autonomous Agents. Marina del Rey, pp. 413
- 420, 1997.

D. P. Barnes. A Behaviour Synthesis Architecture for Co-operant Mobile
Robots. In J. O. Gray and D. G. Caldwell (eds) Advanced Robotics &
Intelligent Machines, IEE Control Engineering Series 51, pp. 295-314,
1996.

J. Bates, A. Loyall and W. S. Reilly. An Architecture for Action, Emotion
and Social Behavior. Technical Report CMU-CS-92-144, School of
Computer Science, Carnegie Mellon University, 1992.

R. Beckers, O.E. Holland and J.LL Deneubourg. From local actions to
global tasks: stigmergy and collective robotics. In R. Brooks and P.
Maes(eds) Proceedings of fourth international workshop on artificial life,
MIT Press, Boston, pp.181-189, 1994.

D. Beetham. Models of Bureaucracy. Bureaucracy, pp. 9-47, 1987.

B. M. Bloomberg, P.M. Todd and P. Maes. No Bad Dogs: Ethological
Lessons for Learning in Hamsterdam, In From Animals to Animats,
Proceedings of the Fourth International Conference on Adaptive

Behaviour, pp. 295-304, 1996.

197



22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

University of Pretoria etd — Rodi¢, D (2005)

R. P. Bonasso, R. J. Firby, E. Gat, D. Kortenkamp, D. P. Miller and M. G.
Slack. Experiences with an Architecture for Intelligent Reactive Agents. In
Journal of Experimental and Theoretical AI 9(2), 1997.

R. P. Bonasso. Integrating Reaction Plans and Layered Competences
Through Synchronous Control. In Proceedings of the International Joint
Conference on Artificial Intelligence, pp. 1225-1233,1991.

A. H. Bond and L. Gasser. An Analysis of Problems and Research in DAL
In A. H. Bond and L. Gasser (eds) Readings in Distributed Artificial
Intelligence, pp. 3-35, Morgan Kaufmann Publishers, San Mateo CA,
1988.

G. N. Boone. Efficient Reinforcement Learning: Model-Based Acrob ot
Control. In IEEE International Conference on Robotics and Automation,
pp. 229-234, Albuquerque 1997.

V. Braitenberg. Vehicles: Experiments in Synthetic Psychology, MIT
Press, 1984.

R. A. Brooks and J. H. Connell. Asynchronous Distributed Control System
for a Mobile Robot. SPIE Vol 727 Mobile Robots, pp. 77-84, 1986.

R. A. Brooks, Intelligence Without Representation, In Artificial
Intelligence Journal 47, pp. 139-159, 1991.

R. A. Brooks, J. H. Connell, P. Ning and Herbert. 4 Second Generation
Mobile Robot. Technical Report MIT-AIM-1016, 1988.

R. A. Brooks. A Robot That Walks: Emergent Behaviour from a Carefully
Evolved Network. Neural Computation 1, pp. 153-162, 1989.

R. A. Brooks. A robust layered control system for a mobile robot. In /EEE
Transactions on Robotics and Automation, 2(1), pp. 14-23, April 1986.

R. A. Brooks. Elephants Don’t Play Chess. In P. Maes (ed) Designing
Autonomous Agents pp. 3-15, MIT Press, 1990.

R. A. Brooks. Coherent Behaviour from Many Adoptive Processes, In
From Animals to Animats. Proceedings of the Third International
Conference on Adaptive Behaviour, pp. 421-430, 1994.

R. A. Brooks. How to build Complete Creatures Rather than Isolated
Cognitive Simulators, in K. VanLehn (ed.), Architectures for Intelligence,
pp. 225-239, Lawrence Erlbaum Associates, 1991.

198



University of Pretoria etd — Rodi¢, D (2005)

35)  R. A. Brooks. Intelligence without reason. In Proceedings of the Twelfth
International Joint Conference on Artificial Intelligence (IICAI-91), pp.
569-595, Sydney, Australia, 1991.

36)  B. Burmeister, A. Haddadi, and G. Matylis. Applications of multi-agent
systems in traffic and transportation. In /EE Transactions on Software
Engineering, 144(1), pp. 51-60, 1997.

37) M. Busuioc. Distributed Intelligent Agents — A Solution for the
Management of Complex Services. In The Intelligent Agents for Telecom
Applications Workshop Proceedings, Budapest, 1996.

38) Y. U.Cao, A. S. Fukunaga and A. B. Kahng. Cooperative Mobile
Robotics: Antecedents and Directions. Autonomous Robots 4, pp. 1-23,
1997.

39) K. Chapek . Rossum's Universal Robots, Penguin Books, reprint 2004,
original published 1921.

40)  A.Chavez and P. Maes. Kasbah: An agent marketplace for buying and
selling goods. In proceedings First International Conference on the
Practical Application of Intelligent Agents and Multi-Agent Technology.
Pp. 75-90, 1996.

41)  J. Chu-Carroll and S. Carberry. Conflict Detection and Resolution in
Collaborative Planning. Agent Theories, Architectures, and Languages, 11,
Springer-Verlag Lecture Notes in Computer Science, pp. 111-126, 1996.

42) R. Collins Theoretical Sociology, New York, Basic Books, 1988.

43)  J. H. Connell. Creature Building with the Subsumption Architecture, In
International Journal of Computing and Al, pp. 1124-1126, 1987.

44)  ]. H. Connell. Minimalist Mobile Robotics: A Colony Style Architecture
for an Artificial Creature, Perspectives in Artificial Intelligence 5,
Academic Press, 1990.

45) J. H. Connell. SSS: A Hybrid Architecture Applied to Robot Navigation.
In Proceedings of the IEEE Conference on Robotics and Automation, pp.
2719-2724, 1992.

46)  S. Conry, R. Meyer and V. Lesser. Multistage Negotiation in Distributed
Planning. COINS Technical Report, University of Massachusetts, 1986.

47) K. Dautenhahn. Biologically inspired robotic experiments on interaction

and dynamic agent-environment couplings. In Proceedings of Workshop

199



48)

49)

50)

51)

52)

53)

54)

55)

56)

57)

58)

University of Pretoria etd — Rodi¢, D (2005)

SOAVE'97, Selbstorganization von Adaptivem Verhalten, [lmenau, pp. 23-
28, 1997.

K. Dautenhahn. Embodiment and Interaction in Socially Intelligent Life-
Like Agents. Lecture Notes in Computer Science, Vol. 1562, pp. 102-142,
1999.

R. Davis and R. G. Smith. Negotiation as a metaphor for distributed
problem solving. Artificial Intelligence, 20, pp. 63-100, 1983.

G. Dedeoglu, G. Sukhatme and M. J. Matari¢. Incremental On-Line
Topological Map Building for a Mobile Robot. In Proceedings, Mobile
Robots XIV- SPIE, pp. 129-139, 1999.

M. B. Dias and A. Stentz. A Free Market Architecture for Distributed
Control of a Multirobot System. In Proceedings of 6™ International
Conference on Intelligent Autonomus Systems, pp. 115-122, 2000.

F. Dignum, B. Dunin-Keplicz and R. Verbrugge. Agent Theory for Team
Formation by Dialogue, In Proceedings of the 7th International Workshop
on Intelligent Agents VII , pp. 150-166, 2000.

M. d'Inverno and M. Luck . Sociological Agents for Effective Social
Action. In Proceedings of Proceedings of the Fourth International
Conference on Multi-Agent Systems, pp. 379-380, Boston, 2000.

M. d'Inverno, M. Fisher, A. Lomuscio, M. Luck, M. de Rijke, M. Ryan
and Wooldridge. Formalisms for Multi-Agent Systems. In Knowledge
Engineering Review, 12(3), pp. 315-321, 1997.

J. Doran and M. Palmer. The EOS project: integrating two models of
{Palaeolithic} social change, in N. Gilbert and R. Conte (eds), Artificial
Societies London: UCL Press, pp. 103-125, 1995.

G. Dudek, M. R. M. Jenkin, E. Milios and D. Wilkes. A Taxonomy for
Multi-Agent Robotics. Autonomous Robots 3 (4), pp. 375-397, 1996.

G. Dudek, M. R. M. Jenkin, E. Milios and D. Wilkes. A Taxonomy for
Swarm Robots. In Proceedings of IEEE International Conference on
Intelligent Robots and Systems, pp. 441-447, 1993.

B. Dunin-Keplicz and J. Treur. Compositional Formal Specification of
Multiagent Systems. In Intelligent Agents, Volume 890 of Lecture Notes in
Artificial Intelligence, pp. 102-117, Springer, 1994.

200



59)

60)

61)

62)

63)

64)

65)

66)

67)

68)

69)

70)

71)

University of Pretoria etd — Rodi¢, D (2005)

E. H. Durfee. Coordination of Distributed Problem Solvers. Kluwer
Academic Publishers, 1988.

C. Elsaesser and M. G. Slack. Integrating Deliberative Planning in a Robot
Architecture. In Proceedings of the AIAA/NASA Conference on Intelligent
Robots in Field, Factory, Service and Space, (CIRFFSS *94), Houston,
Texas, pp. 782—787, 1994.

A. P. Engelbrecht. Computational Intelligence, An Introduction, Wiley
Publishers, 2002.

O. Etzioni, N. Lesh and R. Segal. Building Softbots for UNIX. Software
Agents — Papers from the 1994 Spring Symposium, pp. 9-16, AAAI Press,
1994.

L. A. Ferguson. Touring Machines: An Architecture for Dynamic, Rational,
Mobile Agents. PhD thesis, University of Cambridge, 1992.

M. Ferrari, G. Ferrari and R. Hempel. Building Robots with Lego
Mindstorms, Syngress, 2002.

R. Fikes and N. Nilsson. STRIPS: A New Approach to the Application of
Theorem Proving to Problem Solving, In Artificial Intelligence, 2 (3), pp.
189-208, 1971.

T. Finin, Y. Labrou and J. Mayfield. KQML as an Agent Communication
Language. Software Agents, MIT Press, Cambridge, pp. 291-316,1997.

R. J. Firby. Adaptive Execution in Complex Dynamic Worlds. PhD thesis,
Yale University, 1989.

R. J. Firby. Adaptive Execution in Dynamic Domains. Technical Report
YALEU/CSD/RR#672, Yale University, 1989.

T. Fong, I. Nourbakhsh and K. Dautenhahn. A Survey of Socially
Interactive Robots. In Robotics and Autonomous Systems 42, pp. 143—-166,
2003.

L. Gasser. Social Conceptions of Knowledge and Action: DAI foundations
and Open Systems Semantics. In Artificial Intelligence, 47 pp. 107-138,
1991.

E. Gat. Integrating Planning and Reaction in a Heterogeneous
Asynchronous Architecture for Controlling Mobile Robots. In Proceedings
of the Tenth National Conference on Artificial Intelligence, pp. 809-815,
1992.

201



University of Pretoria etd — Rodi¢, D (2005)

72)  E. Gat. On Three-Layer Architectures. In D. Kortenkamp, R. P. Bonasso
and R. Murphy (eds.) Artificial Intelligence and Mobile Robots AAAI
Press, 1998.

73)  E. Gat. Reliable Goal-directive Reactive Control for Real-World
Autonomous Mobile Robots. PhD Thesis, Virginia Polytechnic Institute
and State University, Blacksburg, 1991.

74)  E. Gat. Three-layer architectures, Artificial intelligence and mobile
robots: case studies of successful robot systems, MIT Press, Cambridge,
MA, 1998.

75) M. Genesereth and R. Fikes. Knowledge Intechange Format. Reference
Manual Version 3.0, Technical Report, Computer Science Department,
Stanford University, 1992.

76)  B.P. Gerkey and M. J. Matari¢. A Framework for Studying Multi-Robot
Task Allocation In Multi-Robot Systems. In A.C. Schultz and others
(eds.), From Swarms to Intelligent Automata, Vol 2, Kluwer Academic
Publishers, pp. 15-26, 2003.

77)  B.P. Gerkey and M. J. Matari¢. Sold!: Auction Methods for Multirobot
Coordination. In /EEE Transactions on Robotics and Automation, 18 (5),
pp. 758-768, 2002.

78)  G. Gilart, R. Chatila and M. Vaisset. An Integrated Navigation and Motion
Control System for Multisensory Robots. In Robotic Research 1, pp. 191-
214, MIT Press, 1984.

79)  D. E. Goldberg. Genetic Algorithms in Search Optimisation and Machine
Learning, Addison-Wesley, 1989.

80) S. Green, L. Hurst, B. Nangle, P. Cunnigham, F. Somers and R. Evans.
Software Agents: A Review, Trinity College Dublin]l Broadcom E'ireann
Research Ltd.2, 1997.

81) M. Griss and G. Pour. Accelerating Development with Agent Components.
In IEEE Computer, 34(5), pp. 37-43, 2000.

82)  B.J. Grosz and R. Davis. AAAI Report to ARPA on 21% Century
Intelligent Systems, In Al Magazine, pp. 10-20, 1994.

83)  C. Guilfoyle. Vendors of Agent Technology. In UNICOM Seminar on
Intelligent Agents and their Business Applications, pp. 135-142, 1995.

202



84)

85)

86)

87)

88)

89)

90)

91)

92)

93)

94)

95)

University of Pretoria etd — Rodi¢, D (2005)

R. Hartley and F. Pipitone. Experiments with the Subsumption
Architecture. In Proceedings of 1991 IEEE International Conference on
Robotics and Automation, v2, pp. 1652-1658, IEEE Computer Society
Press, 1991.

J. K. Hodgins and D.C. Brogan. Robot Herds: Group Behaviour from
Systems with Significant Dynamics, Artificial Life IV. In Proceeding of
the Fourth International Workshop on the Synthesis and Simulation of
Living Systems, 1994.

C. A. Iglesias, J. Centeno-Gonzélez and J. R. Velasco. MIX: A General
Purpose Multiagent Architecture. In ATAL 1995, pp. 251-266, Montreal,
Canada, 1995.

P. Jackson. Introduction to Expert Systems. Addison-Wesley Publishers,
1990.

N. R. Jennings, K. Sycara and M. Wooldridge. A Roadmap of Agent
Research and Development, In Autonomous Agents and Multi-Agent
Systems 1, pp. 275-306, 1998.

S. Johnson. Emergence: The Connected Lives of Ants, Brains, Cities and
Software. Scribner, 2001.

C. G. Jung and K. Fischer. Methodological comparison of agent models,
Technical Report RR-98-1, DFKI GmbH, Saarbriicken, Germany, 1998.
L. P. Kaebling, M. L. Littman and A. W. Moore. Reinforcement Learning:
A Survey. In Journal of Artificial Intelligence Research. Vol 4, pp. 237-
285, 1996.

L. P. Kaelbling. A Situated Automata Approach to Design of Embedded
Agents. In SIGART Bulletin, 2 (4), pp. 85-88, 1991.

P. Kearney, A. Sehmi, and R. Smith. Emergent Behaviour in a Multi-agent
Economics Simulation. In A. G. Cohn, (ed) Proceedings of the 11th
European Conference on Artificial Intelligence. John Wiley, 1994.

R. Khosla and T. Dillon. Engineering Intelligent Hybrid Multi-Agent
Systems Kluwer Academic Publishers, 1997.

D. Kirsh. Today the Earwig, Tomorrow Man? Artificial Intelligence 47,
pp. 161-184, 1991.

203



96)

97)

98)

99)

100)

101)

102)

103)

104)

105)

106)

107)

108)

University of Pretoria etd — Rodi¢, D (2005)

H. Kitano, M. Asada, Y. Kuniyoshi, I. Noda, E. Osawa and H. Matsubara.
RoboCup: A Challenge Problem for Al. In 4441, AI Magazine, pp. 73-85,
Spring 1997.

W. Kohler. The Mentality of Apes, New York, 1925.

R. C. Kube and E. Bonabeau. Cooperative transport by ants and robots, In
Robotics and Autonomous Systems, pp. 85-101, 2000.

Y. Labrou and T. Finin. 4 Proposal for a new KQML Specification,
Technical Report TR CS-97-03, University of Maryland Baltimore
County, Baltimore, MD 21250, 1997.

S. Lalande, A. Drogoul, and B. Thierry. MACACA: a Multi-Agent
Computer simulation of Animal Communities based on Alliances. In
Proceedings of Simulating Societies Symposium, 1995.

F. Lehmann (ed). Semantic Networks. Part of International Series in
Modern Applied Mathematics and Computer Science 24, 1992

R. Levacic. Markets and Governments. The Coordination of Social Life,
(eds.) G. Thompson, J. Frances, Levaci¢ and J. Mitchell, Sage
Publications, London, pp. 45-47 ,1991.

P. Lima, R. Ventura, A. Aparicio and L. Custodio. A functional
architecture for a team of fully autonomous cooperative robots. RoboCup,
pp- 378-389, 1999.

M. Ljunberg and A. Lucas. The OASIS Air Traffic Management System.
In Proceedings of the Second Pacific Rim International Conference on Al,
Seoul, 1992.

P. Maes. Agents that Reduce Work and Information Overload.
Communications of the ACM, 37 (7), pp. 31-40, 1994.

P. Maes. The Agent Network Architecture (ANA). In SIGART Bulletin, 2
(4), pp. 115-120, 1991.

M. J. Matari¢, M. Nilsson and K. Simsarian, In Proceedings IROS-95,
Pittsburgh, pp. 556-561, 1995.

M. J. Matari¢. Behaviour Based Control: Examples from Navigation,
Learning and Group Behaviour. In Journal of Experimental and
Theoretical Artificial Intelligence, Special Issue on Software Architectures

for Physical Agents, 9 (2-3), pp. 323-336, 1997.

204



University of Pretoria etd — Rodi¢, D (2005)

109) M. J. Matari¢. Behaviour Based Robotics. MIT Encyclopaedia of
Cognitive Science, MIT Press, pp74-77, 1999.

110) M. J. Matari¢. Designing and Understanding Adaptive Group Behaviour.
In Adaptive Behaviour 4 (1), pp. 51-80, 1995.

111) M. J. Matari¢. Great Expectations: Scaling Up Learning by Embracing
Biology and Complexity, NSF Workshop on Development and Learning,
Michigan State University, 2000.

112) M. J. Matari¢. Integration of Presentation Into Goal Driven Behaviour
Based Robots. In /EEE Transactions on Robotics and Automation, 8 (3),
pp. 304-312, 1992.

113) M. J. Matarié. Interaction and Intelligent Behaviour, PhD Thesis, MIT,
1994.

114) M. J. Matari¢. Issues and approaches in design of collective autonomous
agents. In Robotics and Autonomous Systems, 16, pp. 321-331, 1995.

115) M. J. Matari¢. Learning in Behaviour Based Multi Robot Systems. In
Policies, Models and Other Agents, Special issue on Multi-disciplinary
studies of Multi-agent Learning, 2 (1), pp. 81-93, 2001.

116) M. J. Matari¢. Learning Social Behaviour. In Robotics and Autonomous
Systems 20, pp. 191-204, 1997.

117) M. J. Matari¢. Learning to Behave Socially, In Proceedings From Animals
to Animats 3. Third European Conference on Artificial Life, pp. 453-462,
1994.

118) M. J. Matari¢. Reinforcement Learning in the Multi-Robot Domain, In
Autonomous Robots, 4 (1), pp. 73-83, 1997.

119) M. J. Matari¢. Using Communication to Reduce Locality in Distributed
Multi-Agent Learning. In Journal of Experimental and Theoretical
Artificial Intelligence, special issue on learning in DAI systems, 10 (3), pp.
357-369, 1998.

120) P. McCorduck. Machines Who Think, A Personal Inquiry into the History
and Prospects of Artificial Intelligence, W.H.Freeman, 1979.

121) D. McFarland. Towards Robot Cooperation, In From Animals to Animats.
Proceedings of the Third International Conference on Adaptive Behaviour,

pp. 440-444, 1994,

205



122)

123)

124)

125)

126)

127)

128)

129)

130)

131)

132)

133)

134)

135)

University of Pretoria etd — Rodi¢, D (2005)

J. D. McLurkin. Using Cooperative Robots for Explosive Ordnance
Disposal, MIT Research Report for Naval EOD Technical Division, 1997.
L. D. Mech. The Wolf, University of Minnesota Press, 1970.

F. Michaud and M. J. Matari¢. Representation of Behavioural History for
Learning in Non-stationary Conditions. In Robotics and Autonomous
Systems 29, pp.187-200, 1999.

J. C. Mitchell. The concept and use of social networks. Social networks in
urban situations, Manchester University Press, Manchester, 1969.

H. P. Moravec. Locomotion, Vision and Intelligence. Robotics Research 1,
MIT Press, pp. 215-224, 1984.

H. P. Moravec. The Stanford Cart and CMU Rover. In L. J. Cox and G. T.
Wilfong (eds.) Autonomous Robot Vehicles, Springer-Verlag, pp. 407-441,
1990.

A. Mukerjee and A. D. Mali. Agent Models of Intelligence — Limitations
and Prospects, In G. Parker (ed) Proceedings ISORA-98, Alaska 1998.

J. P. Miiller and P. Jorg. The Design of Intelligent Agents, A Layered
Approach, In Series: Lecture Notes in Computer Science, Subseries:
Lecture Notes in Artificial Intelligence, Vol. 1177, 1996, XV, pp. 227,
1996.

J. P. Muller, M. Pishel and M. Thiel. Modelling Reactive Behaviour in
Vertically Layered Agent Architectures: Intelligent Agents. Lecture Notes
in Artificial Intelligence 890, pp. 261-276, 1995.

R. R. Murphy. Trial by Fire. IEEE Robots & Automation (11):3, pp. 50-61.
2004.

R. Neches, R. Fikes, T. Finin, T. Gruber, R. Patil, T. Senator and W.
Swartout. Enabling Technology for Knowledge Sharing, In A/ Magazine
12 (3), pp. 36-56, 1991.

A. Newell and H. A. Simon. Computer Science as Empirical Enquiry. In
Communications of the ACM 19, pp. 113-126, 1976.

A. Newell and H.A. Simon. GPS, a Program That Simulates Human
Thought. Computers and Thought, MIT Press, USA, pp. 279-293, 1995.
A. Newell. Unified Theories of Cognition, For Artificial Intelligence, 59,
(1-2), pp. 285-294. Reprinted in Clancey, Smoliar and Stefik (eds.)

206



136)

137)

138)

139)

140)

141)

142)

143)

144)

145)

146)

University of Pretoria etd — Rodi¢, D (2005)

Contemplating Minds: A Forum for Artificial Intelligence, MIT Press,
1993.

N. J. Nilsson (ed). Shakey the Robot, Technical Report, SRI AI Center,
1984.

N. J. Nilsson. Towards agent programs with circuit semantics. Technical
Report STAN-CS-92-1412, Computer Science Department, Stanford
University, Stanford, 1992.

H. S. Nwana. Software Agents: An Overview. Knowledge Engineering
Review, 11(3), pp. 1-40, 1996.

Object Management Group — Agent Platform Special Interest Group.
Agent Technology — Green Paper Version 1, 2000.

P. Panzarasa and N. R. Jennings. Social Influence, Negotiation and
Cognition, In Simulation Modelling Practice and Theory 10(5), pp. 417-
453, 2002.

P. Panzarasa and N. R. Jennings. The organisation of sociality: a manifesto
for a new science of multi-agent systems. In Proceedings 10th European
Workshop on Multi-Agent Systems (MAAMAW-01), Annecy, France, 2001.
L. E. Parker, C. Touzet and D. Jung. Learning and Adaptation in Multi-
Robot Teams. In Proceedings of Eighteenth Symposium on Energy
Engineering Sciences, pp. 177-185, 2000.

L. E. Parker, C. Touzet anf F. Fernandez. Techniques for learning in multi-
robot teams. In T. Balch T, L. E. Parker (eds.) Robot teams, A K Peters
Ltd, pp. 191-237, 2002.

L. E. Parker. ALLIANCE: An Architecture for Fault Tolerant Multi-Robot
Cooperation. In IEEE Transactions on Robotics and Automation, 14 (2),
pp. 220-240, 1998.

L.E. Parker. L-ALLIANCE: Task-Oriented Multi-Robot Learning in
Behaviour Based Systems. In Journal of Advanced Robotics 11(4), pp.
305-322, 1997.

J. C. Penberthy and D. Weld. UCPOP: A Sound, Complete, Partial-Order
Planner for ADL. Proceedings 3rd International Conference on
Principles of Knowledge Representation and Reasoning, pp. 103-114,
1992.

207



147)

148)
149)

150)

151)

152)

153)

154)

155)

156)

157)

University of Pretoria etd — Rodi¢, D (2005)

M. Peysakhov, V. Galinskaya and W. C. Regli. Using Graph Grammars
and Genetic Algorithms to Represent and Evolve Lego Assemblies, In D/
Whitley (ed) Late Breaking Papers at the 2000 Genetic and Evolutionary
Computation Conference, pp. 269-276, 2000.

R. Pfeifer and C. Scheier. Understanding Intelligence. MIT Press, 1999.
S. Picault. A Multi-Agent Simulation of Primate Social Concepts. In
Proceedings European Conference on Artificial Intelligence, pp. 327-328,
1998.

G. Pour. Internet-Based Multi-Mobile-Agent Framework for Planetary
Exploration, In Proceedings of International Conference on Intelligent
Agents, Web Technology and Internet Commerce, pp. 153-163, 2001.

A. Rao and M. Georgeff. BDI Agents: From Theory to Practice. In
Proceedings of the First International Conference on Multi-Agent Systems,
San Francisco, USA, pp. 312-319, 1995.

A. Rao and R. Georgeff. Modelling Rational Agents Within a BDI-
Architecture. In Proceeding of Knowledge Representation and Reasoning,
pp. 473-484, San Mateo CA, Morgan Kaufmann Publishers, 1991.

B. Raphael. The Thinking Computer: Mind Inside Matter, 1976.

Robotics and Autonomous Systems. (30):2 , pp. 85-101, 2000.

D. Rodi¢ and A. P Engelbrecht. Investigation into applicability of social
networks as a task allocation tool for multi-robot teams. Computational
Intelligence, Robotics and Autonomous Systems (CIRAS 2003), Singapore,
Program and Abstracts, pg. 133, 2003.

D. Rodi¢ and A. P Engelbrecht. Investigation of Low Cost Hybrid Three-
Layer Robot Architecture. Computational Intelligence, Robotics and
Autonomous Systems (CIRAS 2003), Singapore, Program and Abstracts,
pg. 85, 2003.

D. Rodi¢ and A. P Engelbrecht. Social Networks as a Coordination
Technique for Multi-Robot Systems. Intelligent Systems Design and
Applications, Springer, pp. 503-513, 2003.

D. Rodi¢ and A. P. Engelbrecht. INDABA — Proposal for Intelligent
Distributed Agent Based Architecture. Computational Intelligence,
Robotics and Autonomous Systems (CIRAS 2003), Singapore, Program
and Abstracts, pg 85, 2003.

208



158)

159)

160)

161)

162)

163)

164)

165)

166)

167)
168)

169)

University of Pretoria etd — Rodi¢, D (2005)

D. Rodi¢ and A. P. Engelbrecht. Social Networks as a Task Allocation
Tool for Multi-Robot Teams. South African Computer Science Journal 33,
pp. 53-67, 2004.

J. K. Rosenblatt and D. W. Payton. A fine-grained alternative to the
subsumption architecture for mobile robot control. /n Proceedings of the
IEEE International Conference on Neural Networks 2, pp. 317-324, 1989.
J. S. Rosenschein and G. Zlotkin. Rules of encounter: designing
conventions for automated negotiation among computers, MIT Press,
1994.

T. Sandholm and V. Lesser. Issues in Automated Negotiation and
Electronic Commerce: Extending the Contract Net Protocol. In
Proceedings of First International Conference on Multiagent Systems
(ICMAS95), San Francisco, AAAI Press and MIT Press, pp. 328-335,
1995.

R. Sargent, M. Resnick, F. Martin and B. Silverman. Building and
Learning with Programmable Bricks. In the Logo Update, (3):3, 1995.
R. D. Sarvapali, D. Huynh and N. R. Jennings. Trust in Multi-Agent
Systems, In The Knowledge Engineering Review, 2004.

M. Schillo, P. Funk and M. Rovatsos. Using Trust for Detecting Deceptive
Agents in Artificial Societies. In Applied Artificial Intelligence, Special
Issue on Trust, Deception and Fraud in Agent Societies, 14(8), pp. 825-
848, 2000.

M. Schoppers. Universal Plans for Reactive Robots in Unpredictable
Domains. In Proceedings of the International Joint Conference on
Artificial Intelligence, pp. 1039-1046, 1987.

C. Scott, Y. Labrou and T. Finin. Coordinating Agents using Agent
Communication Languages Conversations. Coordination of Internet
Agents: Models, Technologies, and Applications, pp. 183-196, 2001.

J. Scott. Social Network Analysis. Sage Publications, 1991.

S. Sen, M. Sekaran and J. Hale. Learning to Coordinate without Sharing
Information. In Proceedings of the Twelfth National Conference on
Artificial Intelligence, Seattle, pp. 426- 431, 1994.

M. Shelly. Frankenstein (Changing Our World). Bantam (reprint edition)
1984.

209



170)

171)

172)

173)

174)

175)

176)

177)

178)

179)

180)

181)

University of Pretoria etd — Rodi¢, D (2005)

R. Shinghal. Formal Concepts in Artificial Intelligence, Chapman & Hall,
1992.

E. H. Shortliffe. Computer-Based Medical Consultations, MYCIN, New
York, Elsevier, 1976.

M. Sierhuis, M.H. Sims, W. J. Clancey and P. Lee. Applying Multiagent
Simulation to Planetary Surface Operations. In L. Chaudron (Ed)

COOP 2000 Workshop on Modelling Human Activity pp. 19-28 Sophia
Antipolis, France, 2000.

R. Simmons and D. Apfelblaum. A Task Description Language for Robot
Control, In Proceedings Conference on Intelligent Robotics and Systems,
1998.

K. T. Simsarian and M. J. Matari¢. Learning to Cooperate Using Two Six
Legged Mobile Robots. In Proceedings, Third European Workshop of
Learning Robots, Heraklion, Crete, Greece, 1995.

R. G. Smith. The Contract Net Protocol: High-Level Communication and
Control in Distributed Problem Solver. In IEEE Transactions on
Computers, C-29 (12), 1980.

A. Smith. Wealth of the Nations, Prometheus Books, 1991, original
published in 1776.

L. Steels . Between Distributed Agents through Self-Organisation. In Y
Demazeau and J-P Miiller (eds) Decentralized AI, Elsevier Science
Publishers B.V, pp. 175-196, 1990.

L. Steels. The Artificial Life Roots of Artificial Intelligence. In Artificial
Life 1, (1), pp. 75-110, 1994.

T. Tassier and F. Menczer. Emerging Small-World Referral Networks in
Evolutionary Labor Markets, In IEEE Transactions on Evolutionary
Computation (Special Issue on Computational Economics), 5 (5), pp. 482-
492, 2001.

G. Thompson. Markets, Hierarchies & Networks. The Coordination of
Social Life, (eds.) G. Thompson, J. Frances, Levaci¢ and J. Mitchell, Sage
Publications, London, 1991.

V. Tsvetovatyy and M. Gini. Toward a Virtual Marketplace. In
Proceedings of Practical Application of Intelligent Agents and Mullti-
Agent Technology '96, London, pp. 596-612, 1996.

210



182)
183)
184)
185)
186)
187)
188)

189)
190)
191)
192)
193)

194)

195)

196)

197)

198)

199)

200)

University of Pretoria etd — Rodi¢, D (2005)

URL www.baumfamily.org/ngc/} accessed July 2003.

URL : http://members.cox.net/pbrick-alpha/} accessed July 2003.

URL : www.k-team.com| accessed February 2004.

URL : www.mindstorms.com| accessed June 2003.

URL : www.w3.org/XML| accessed September 2004.

URL: http://marsrovers.jpl.nasa.gov/, accessed August 2004.

URL: http://www.pantheon.org/articles/r/rabbi loeb.html| accessed
August 2004.

URL: www.ai.mit.edu/projects/ants| accessed July 2003.

URL: www.Amazon.com| accessed August 2003.

URL: www.astronautix.com} accessed March 2004.

URL: www.google.com| accessed February 2002.

S. Vere and T. Bickmore. A Basic Agent. Computational Intelligence, Vol
6, pp. 41-60, 1990.

R. Volpe, L. Nesnas, T. Estlin, D. Mutz, R. Petras and H. Das. The
CLARAty Architecture for Robotic Autonomy. In Proceedings of the 2001
IEEE Aerospace Conference, Big Sky, Montana, 2001.

K. Wasserman and K. Faust. Social Network Analysis: Methods and
Applications, Cambridge University Press, 1994.

B. B. Werger and M. J. Matari¢. Broadcast of local eligibility for multi-
target observation in L. E. Parker, G. Bekey, and J. Barhen (eds.)
Distributed Autonomous Robotic Systems Vol 4, Springer-Verlag, pp. 347—
356, 2000.

M. Wooldridge and N.R Jennings. Intelligent Agents: Theory and Practice.
The Knowledge Engineering Review, 10(2), pp. 115-152, 1995.

M. Wooldridge and N.R. Jennings. Cooperative Problem Solving. In
Journal of Logic and Computation, 9 (4), pp. 563-592, 1999.

S. Yamada and J. Saito. Adaptive Action Selection without Explicit
Communication for Multi-robot Box-pushing. In /EEE Transactions on
Systems, Man and Cybernetics 31 (3), pp. 398-404, 2001.

T. Yan and H. Garcia-Molina. SIFT — A Tool for Wide-Area Information
Dissemination. In Proceedings of USENIX Technical Conference. pp. 177-
186, 1995.

211


http://www.baumfamily.org/nqc/
http://members.cox.net/pbrick-alpha/
http://www.k-team.com/
http://www.mindstorms.com/
http://www.w3.org/XML
http://www.pantheon.org/articles/r/rabbi_loeb.html
http://www.ai.mit.edu/projects/ants
http://www.amazon.com/
http://www.astronautix.com/
http://www.google.com/

201)

202)

203)

204)

University of Pretoria etd — Rodi¢, D (2005)

B. Yu and M. P. Singh, Searching Social Networks, In J.S. Rosenchein, T.
Sandholm, M. Wooldridge and M. Yokoo (eds.) Proceedings of the 2
International Joint Conference on Autonomous and Multi-Agent Systems,
pp. 65-72,2003.

S.T. Yu, M. G. Slack and D. P. Miller. A Streamlined Software
Environment for Situated Skills. In Proceedings of the AIAA/NASA
Conference on Intelligent Robots in Field, Factory, Service and Space,
1994.

J. Zamora, D. R. Millan and A. Murciano, Learning and Stabilising
Behaviours in Multi-Agent Systems by Reciprocity, In Biological
Cybernetics 78, pp. 197-205, 1998.

F. Zini. Case LP. A Rapid Prototyping Environment for Agent Based
Software. PhD Thesis in Computer Science, University of Genoa, Italy
2001.

212



University of Pretoria etd — Rodi¢, D (2005)

Appendix A : Derived Publications

This appendix lists all the papers that were published, or are currently being reviewed,

that were derived from the work leading to this thesis.

1)

2)

3)

4)

S)

6)

7)

8)

D. Rodi¢ and A. P Engelbrecht. Investigation into Applicability of Social
Networks as a Task Allocation Tool for Multi-Robot Teams. Computational
Intelligence, Robotics and Autonomous Systems (CIRAS 2003), Singapore,
Program and Abstracts, pp. 133, 2003.

D. Rodi¢ and A. P Engelbrecht. Social Networks as a Coordination Technique for
Multi-Robot Systems. Intelligent Systems Design and Applications, Springer, pp.
503-513, 2003.

D. Rodi¢ and A. P Engelbrecht. Investigation of Low Cost Hybrid Three-Layer
Robot Architecture. Computational Intelligence, Robotics and Autonomous
Systems (CIRAS 2003), Singapore, Program and Abstracts, pp. 85, 2003.

D. Rodi¢ and A. P. Engelbrecht. INDABA — Proposal for Intelligent Distributed
Agent Based Architecture. Computational Intelligence, Robotics and Autonomous
Systems (CIRAS 2003), Singapore, Program and Abstracts, pg 85, 2003.

D. Rodi¢ and A. P. Engelbrecht. Framework for Interaction in a Multi Agent
Systems. South African Institute of Computer Scientists and Information
Technologists conference (SAICSIT 2002), Port Elizabeth, South Africa, published
on CD, 2002.

D. Rodi¢ and A. P. Engelbrecht. Framework for Interaction in a Multi Agent
Systems. South African Institute of Computer Scientists and Information
Technologists conference (SAICSIT 2003), Proceedings of the Post Graduate
Symposium, pp 30-32. Johannesburg, South Africa. 2003.

D. Rodi¢ and A. P. Engelbrecht. Social Networks as a Task Allocation Tool for
Multi-Robot Teams. South African Computer Science Journal 33, pp53-67, 2004.
D. Rodi¢ and A. P. Engelbrecht. Interesting Features of Social Networks as
Applied to Multi-Robot Teams Task Allocation. Submitted to IEEE Transactions
on Man, Machine and Cybernetics. 2005

213



University of Pretoria etd — Rodi¢, D (2005)

Appendix B : Acronyms

This appendix provides a brief summary of the most commonly used acronyms in this

thesis.

ACL Agent Communication Language.

API Application Programming Interface.

Al Artificial Intelligence.

BBR Behaviour Based Robotics.

BSA Behavioural Synthesis Architecture.

BDI Belief-Desire-Intention architecture.

BLE Broadcast of Local Eligibility.

CBSE Component Based Software Engineering.

CNP Contract Net Protocol.

DAI Distributed Artificial Intelligence.

GPS General Problem Solver.

INDABA INtelligent Distributed Agent Based Architecture.
IT Information Technology.

KQML Knowledge Query and Manipulation Language.
KSE Knowledge Sharing Effort.

MDP Markov Decision Process.

MACTA Multiple Automata for Complex Task Achievement.
MAS Multi-Agent System.

NQC Not Quite C.

OOP Object Oriented Programming.

STRIPS Stanford Research Institute Problem Solver.
XML eXtended Markup Language.
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Appendix C : Terms and Definitions

This appendix provides a brief summary of the most commonly used terms and

definitions in this thesis.

Agent: A computer system, situated in some environment that is capable of flexible

autonomous action in order to meet its design objectives.

Agency: A notion of characteristics that define an agent. In this thesis, the
characteristics of agents are autonomy, interaction, collaboration and

learning.

Architecture: A general methodology for designing particular modular

decomposition for particular tasks.

Auctioning Coordination Approach: An approach to coordination based on
organisational sciences in general and in market based approaches in

particular. It is widely used as a coordination tool in MASs.

Behaviour: An algorithm that acts as a control law that encapsulates sets of

constraints in order to achieve a specific task.

Clique: A subset of agents that is defined by the existence of strong relationships

between them.
Conflict: A negative interaction between agents in MAS.

Controller Layer: A layer in hybrid three layer architectures. The controller layer
usually encapsulates behaviours that allow for fast, real-time, interaction with

the environment. It is sub-symbolic in nature.

Cooperation: A process that promotes the optimal state of a MAS, by enabling
positive interaction between agents in a MAS, wusually requiring

communication between agents.
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Cooperative Problem Solving: A process that promotes cooperation between agents.
The cooperative problem solving process consists of four sub processes,
namely potential recognition, team formation, plan formation and plan

execution.

Coordination: A process that promotes positive interaction and restricts negative
interaction between agents in MASs. The most common coordination

approaches have origins in biological or organisational sciences.

Deliberator Layer: A layer in hybrid three layer architectures. The deliberator layer
usually reasons using symbolic reasoning techniques such as inference and
backward chaining. The deliberator layer also maintains a symbolic world

model.

Hybrid Architecture: An architecture that uses both symbolic and sub-symbolic

knowledge representation and exploits the strengths of each approach.

Interaction Layer: A layer introduced in the INDABA framework. The main
purpose of the interaction layer is to facilitate coordination between the agents
in a MAS, by providing an easy way of encapsulating a coordination

mechanism in the agent architecture.

Learning: The ability of a system to learn, based on previous experience from its

interaction with the environments, by improving its performance.

Multi-Agent System: A society of agents.

Multi-Robot Team: A society of robots.

Reactive Architecture: An architecture that is used for implementing reactive agents.
A reactive architecture is sub-symbolic in its nature. The central premise of

reactive architectures is that intelligent behaviour will emerge from agent’s

interaction with its environment.
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Robot: An agent embedded in a real physical body in a physical environment.

Sequencer Layer: A layer in hybrid three layer architectures. The sequencer layer
usually serves as an interface between the deliberator layer (that uses a
symbolic knowledge representation) and the controller layer (that uses a sub-

symbolic knowledge representation).

Symbolic Architecture: Architecture that contains an explicitly represented,
symbolic model of the world, and in which decisions are made via logical (or
at least pseudo-logical) reasoning, based on pattern matching and symbolic

manipulations.

Social Network: A social network is a set of agents and a distinct relationship among

the agents.

Social Networks Based Approach: A novel approach to coordination in MASs,

based on the use of identified social relationships in a MAS.

Social Relationship: Relationships that link agents to each other. The relationships
can either be positively or negatively weighted, and are directed. Examples of

social relationships used in this thesis are trust and kinship.
Three Layer Architecture: The predominant hybrid robot architecture. The three

layer architectures consist of three layers, namely controller, sequencer and

deliberator layers.
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Appendix D : Definition of Symbols

This appendix lists the commonly used symbols found throughout this thesis.

Tk A task that needs to be allocated to a multi-robot team, defined
by the n-tuple (T]d, T2, Tin ).

Ty i-th attribute of task 77 .

Ay An agent in a MAS, defined by the m-tuple (4.; Asz, ..., Aym)

A, i-th attribute of agent 4, .

A An agent selected as a team leader.

Ri(Aik, Ax, Tk) The i-th relationships between the team leader 4, and agent A4,

in relation to task T}

Fxk(Ak, Ax, Tk) Scoring function for agent A, in relation to team leader A; and
to task 7}
t(R1, Ry, T) Trust relationship that quantifies the reliability of robot R; in

relation to R, based on the historical performance related to

task 7 that has involved both robots.

d(R1, R2) Kinship relationship that is defined as the similarity between
robots R; and R.,.
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