










https://www.github.com/yvy714/SQ-MCTS.git






USA), Jim Hendler and Devika Subramanian (Eds.). AAAI Press / The MIT Press,

495–502.

[5] Bradley J. Clement and Edmund H. Durfee. 2000. Performance of Coordinat-

ing Concurrent Hierarchical Planning Agents Using Summary Information. In

4th International Conference on Multi-Agent Systems (Boston, MA, USA). IEEE

Computer Society, 373–374.

[6] Bradley J. Clement, Edmund H. Durfee, and Anthony C. Barrett. 2007. Abstract

Reasoning for Planning and Coordination. Journal of Artificial Intelligence Re-
search 28 (2007), 453–515.

[7] Michael Dann, John Thangarajah, Yuan Yao, and Brian Logan. 2020. Intention-

Aware Multiagent Scheduling. In Proceedings of the 19th International Conference
on Autonomous Agents and Multiagent Systems (AAMAS 2020) (Auckland), B. An,
N. Yorke-Smith, A. El Fallah Seghrouchni, and G. Sukthankar (Eds.). IFAAMAS,

285–293.

[8] Mehdi Dastani and Leendert W. N. van der Torre. 2004. Programming BOID-Plan

Agents: Deliberating about Conflicts among Defeasible Mental Attitudes and

Plans. In Proceedings of the 3rd International Joint Conference on Autonomous
Agents and Multiagent Systems (AAMAS 2004) (New York, NY). IEEE Computer

Society, 706–713.

[9] Keith S. Decker and Victor R. Lesser. 1993. Quantitative modeling of complex

environments. International Journal of Intelligent Systems in Accounting, Finance
and Management 2 (1993), 215–234.

[10] Joris Duguépéroux, Ahmad Mazyad, Fabien Teytaud, and Julien Dehos. 2016.

Pruning Playouts in Monte-Carlo Tree Search for the Game of Havannah. In

Proceedings of the 9th International Conference on Computers and Games (CG 2016)
(Leiden) (Lecture Notes in Computer Science, Vol. 10068), Aske Plaat, Walter A.

Kosters, and H. Jaap van den Herik (Eds.). Springer, 47–57.

[11] Eithan Ephrati and Jeffrey S. Rosenschein. 1993. A Framework for the Interleaving

of Execution and Planning for Dynamic Tasks by Multiple Agents. In From
Reaction to Cognition, 5th European Workshop on Modelling Autonomous Agents,
MAAMAW ’93 (Neuchatel, Switzerland), Cristiano Castelfranchi and Jean-Pierre

Müller (Eds.). Springer, 139–153.

[12] Jana Koehler and Kilian Schuster. 2000. Elevator Control as a Planning Problem. In

Proceedings of the Fifth International Conference on Artificial Intelligence Planning
Systems, Breckenridge, CO, USA, April 14-17, 2000 (Breckenridge, CO, USA), Steve
Chien, Subbarao Kambhampati, and Craig A. Knoblock (Eds.). AAAI, 331–338.

[13] Brian Logan, John Thangarajah, and Neil Yorke-Smith. 2017. Progressing Inten-

tion Progresson: A Call for a Goal-Plan Tree Contest. In Proceedings of the 16th
International Conference on Autonomous Agents and Multiagent Systems (AAMAS
2017), (Sao Paulo, Brazil), S. Das, E. Durfee, K. Larson, and M. Winikoff (Eds.).

IFAAMAS, 768–772.

[14] Anand S. Rao andMichael P. Georgeff. 1992. AnAbstract Architecture for Rational

Agents. In 3rd International Conference on Principles of Knowledge Representation
and Reasoning. Morgan Kaufmann, 439–449.

[15] Sebastian Sardiña, Lavindra de Silva, and Lin Padgham. 2006. Hierarchical plan-

ning in BDI agent programming languages: a formal approach. In Proceedings of
the 5th International Joint Conference on Autonomous Agents and Multiagent Sys-
tems (AAMAS 2006) (Hakodate, Japan), Hideyuki Nakashima, Michael P. Wellman,

Gerhard Weiss, and Peter Stone (Eds.). ACM, 1001–1008.

[16] Maarten P. D. Schadd, Mark H. M. Winands, Mandy J. W. Tak, and Jos W.

H. M. Uiterwijk. 2012. Single-player Monte-Carlo tree search for SameGame.

Knowledge-Based Systems 34 (2012), 3–11.
[17] Nick Sephton, Peter I. Cowling, Edward Jack Powley, and Nicholas H. Slaven.

2014. Heuristic move pruning in Monte Carlo Tree Search for the strategic

card game Lords of War. In Proceedings of the IEEE Conference on Computational
Intelligence and Games (CIG 2014). 1–7.

[18] Patricia H. Shaw and Rafael H. Bordini. 2007. Towards Alternative Approaches

to Reasoning About Goals. In Declarative Agent Languages and Technologies
V, 5th International Workshop (Honolulu, HI, USA), Matteo Baldoni, Tran Cao

Son, M. Birna van Riemsdijk, and Michael Winikoff (Eds.), Vol. 4897. Springer,

104–121.

[19] Patricia H. Shaw and Rafael H. Bordini. 2010. An Alternative Approach for

Reasoning about the Goal-Plan Tree Problem. In Proceedings of the 19th European
Conference on Artificial Intelligence (ECAI 2010) (Lisbon, Portugal), Helder Coelho,
Rudi Studer, and Michael Wooldridge (Eds.), Vol. 215. IOS Press, 1035–1036.

[20] Patricia H. Shaw, Berndt Farwer, and Rafael H. Bordini. 2008. Theoretical and

experimental results on the goal-plan tree problem. In Proceedings of the 7th
International Joint Conference on Autonomous Agents and Multiagent Systems
(AAMAS 2008), Lin Padgham, David C. Parkes, Jörg P. Müller, and Simon Parsons

(Eds.). IFAAMAS, 1379–1382.

[21] John Thangarajah and Lin Padgham. 2011. Computationally Effective Reasoning

About Goal Interactions. Journal of Automated Reasoning 47, 1 (2011), 17–56.

[22] John Thangarajah, Lin Padgham, and Michael Winikoff. 2003. Detecting &

Avoiding Interference Between Goals in Intelligent Agents. In Proceedings of
the Eighteenth International Joint Conference on Artificial Intelligence (IJCAI-03)
(Acapulco, Mexico), Georg Gottlob and Toby Walsh (Eds.). Morgan Kaufmann,

721–726.

[23] John Thangarajah, Sebastian Sardina, and Lin Padgham. 2012. Measuring plan

coverage and overlap for agent reasoning. In Proceedings of the 11th International
Conference on Autonomous Agents and Multiagent Systems (AAMAS 2012) (Valen-
cia, Spain), Wiebe van der Hoek, Lin Padgham, Vincent Conitzer, and Michael

Winikoff (Eds.). IFAAMAS, 1049–1056.

[24] Leslie G. Valiant. 1979. The Complexity of Computing the Permanent. Theoretical
Computer Science 8, 2 (1979), 189–2001.

[25] Régis Vincent, Bryan Horling, Victor Lesser, and Thomas Wagner. 2001. Imple-

menting Soft Real-Time Agent Control. In Proceedings of the Fifth International
Conference on Autonomous Agents (AGENTS’01) (Montreal, Quebec, Canada).

ACM Press, New York, NY, USA, 355–362.

[26] Simeon Visser, John Thangarajah, James Harland, and Frank Dignum. 2016.

Preference-based reasoning in BDI agent systems. Autonomous Agents and Multi-
Agent Systems 30, 2 (2016), 291–330.

[27] Thomas Wagner, Alan Garvey, and Victor Lesser. 1998. Criteria-Directed Heuris-

tic Task Scheduling. International Journal of Approximate Reasoning 19 (1998),

91–118.

[28] Xiaogang Wang, Jian Cao, and Jie Wang. 2012. A Runtime Goal Conflict Resolu-

tion Model for Agent Systems. In 2012 IEEE/WIC/ACM International Conferences
on Intelligent Agent Technology, IAT 2012. IEEE Computer Society, 340–347.

[29] Max Waters, Lin Padgham, and Sebastian Sardina. 2014. Evaluating Coverage

Based Intention Selection. In Proceedings of the 13th International Conference
on Autonomous Agents and Multi-agent Systems (AAMAS 2014) (Paris, France),
Alessio Lomuscio, Paul Scerri, Ana Bazzan, and Michael Huhns (Eds.). IFAAMAS,

957–964.

[30] Max Waters, Lin Padgham, and Sebastian Sardiña. 2015. Improving domain-

independent intention selection in BDI systems. Autonomous Agents and Multi-
Agent Systems 29, 4 (2015), 683–717. https://doi.org/10.1007/s10458-015-9293-5

[31] David E. Wilkins, Karen L. Myers, John D. Lowrance, and Leonard P. Wesley.

1995. Planning and reacting in uncertain and dynamic environments. Journal of
Experimental and Theoretical Artificial Intelligence 7, 1 (1995), 121–152.

[32] MichaelWinikoff. 2005. JACK Intelligent Agents: An Industrial Strength Platform.

In Multi-Agent Programming: Languages, Platforms and Applications, Rafael H.
Bordini, Mehdi Dastani, Jürgen Dix, and Amal El Fallah-Seghrouchni (Eds.).

Multiagent Systems, Artificial Societies, and Simulated Organizations, Vol. 15.

Springer, 175–193.

[33] Michael Winikoff and Stephen Cranefield. 2014. On the Testability of BDI Agent

Systems. Journal of Artificial Intelligence Research 51 (2014), 71–131.

[34] Yuan Yao, Lavindra de Silva, and Brian Logan. 2016. Reasoning about the Exe-

cutability of Goal-Plan Trees. In Proceedings of the 4th International Workshop on
Engineering Multi-Agent Systems (EMAS 2016) (LNCS, Vol. 10093), Matteo Baldoni,

Jorg P. Muller, Ingrid Nunes, and Rym Zalila-Wenkstern (Eds.). Springer, 176–191.

[35] Yuan Yao and Brian Logan. 2016. Action-Level Intention Selection for BDI Agents.

In Proceedings of the 15th International Conference on Autonomous Agents and
Multiagent Systems (AAMAS 2016) (Singapore), J. Thangarajah, K. Tuyls, C. Jonker,
and S. Marsella (Eds.). IFAAMAS, 1227–1235.

[36] Yuan Yao, Brian Logan, and John Thangarajah. 2014. SP-MCTS-based Intention

Scheduling for BDI Agents. In Proceedings of the 21st European Conference on Arti-
ficial Intelligence (ECAI-2014) (Prague, Czech Republic), Torsten Schaub, Gerhard

Friedrich, and Barry O’Sullivan (Eds.). IOS Press, 1133–1134.

[37] Yuan Yao, Brian Logan, and John Thangarajah. 2016. Robust Execution of BDI

Agent Programs by Exploiting Synergies Between Intentions. In Proceedings of
the Thirtieth AAAI Conference on Artificial Intelligence (AAAI-16) (Phoenix, USA),
Dale Schuurmans and Michael P. Wellman (Eds.). AAAI Press, 2558–2564.

Main Track AAMAS 2021, May 3-7, 2021, Online

1424

https://doi.org/10.1007/s10458-015-9293-5

	Abstract
	1 Introduction
	2 Preliminaries
	2.1 Goal-Plan Trees
	2.2 Intention Progression Problem

	3 Quantitative Summary Information
	3.1 Fragile and Establishing Ratios
	3.2 Complexity
	3.3 Estimating Fragile and Establishing Ratios

	4 The SQ Scheduler
	5 Evaluation
	5.1 Experimental Setup
	5.2 Experimental Results

	6 Related Work
	7 Conclusion
	Acknowledgments
	References



