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                                     Abstract
Theory of mind based reasoning is crucial for humans that interact with each other. Also in the domain of multi-agent systems the importance of theory of mind based reasoning has been stressed, for instance in the process of selecting appropriate actions. In this paper, a theory of mind based approach is presented which goes beyond the capabilities of currently existing agent-based theory of mind approaches by adding certainties to predicted states, and predicting over a longer period of time thereby generating multiple predictions using the theory of mind model. This approach has been applied to the domain of fighter pilots whereby intelligent opponents are developed to facilitate dedicated training for F16 fighter pilots.
Keywords
	Action Selection
	Opponent Action
	Hypothetical Situation
	Form Belief
	Opponent Model

These keywords were added by machine and not by the authors. This process is experimental and the keywords may be updated as the learning algorithm improves.



                                
                            

                            
                                
                                    
                                        
                                            
                                                
                                                   This is a preview of subscription content, log in via an institution.
                                                
                                            

                                        

                                    
                                
                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                
                            

                            
                                
                                    
                                        Preview

                                        
                                            
                                                Unable to display preview. Download preview
                                                    PDF.

                                            
                                            Unable to display preview. Download preview
                                                PDF.

                                        

                                    

                                
                            

                            
                            
                                
                            


                            

                            

                             References
	Barringer, H., Fisher, M., Gabbay, D., Owens, R., Reynolds, M.: The Imperative Future: Principles of Executable Temporal Logic. John Wiley & Sons (1996)

                        Google Scholar 
                

	Baron-Cohen, S.: Mindblindness. MIT Press (1995)

                        Google Scholar 
                

	Bosse, T., Jonker, C.M., van der Meij, L., Sharpanskykh, A., Treur, J.: Specification and Verification of Dynamics in Agent Models. International Journal of Cooperative Information Systems 18, 167–193 (2009)
Article 
    
                    Google Scholar 
                

	Bosse, T., Jonker, C.M., van der Meij, L., Treur, J.: A Language and Environment for Analysis of Dynamics by Simulation. International Journal of Artificial Intelligence Tools 16, 435–464 (2007)
Article 
    
                    Google Scholar 
                

	Castelfranchi, C.: Modelling social action for AI agents. Artificial Intelligence 103, 157–182 (1998)
Article 
    MATH 
    
                    Google Scholar 
                

	Harbers, M., van den Bosch, K., Meyer, J.J.: Modeling Agent with a Theory of Mind. In: Baeza-Yates, R., Lang, J., Mitra, S., Parsons, S., Pasi, G. (eds.) Proceedings of the 2009 IEEE/WIC/ACM International Joint Conference on Web Intelligence and Agent Technology, pp. 217–224. IEEE Computer Society Press (2009)

                        Google Scholar 
                

	Hoogendoorn, M., Soumokil, J.: Evaluation of Virtual Agents Attributed with Theory of Mind in a Real Time Action Game. In: van der Hoek, Kaminka, Lesperance, Luck, Send (eds.) Proceedings of the Ninth International Conference on Autonomous Agents and Multiagent Systems, AAMAS 2010, pp. 59–66 (2010)

                        Google Scholar 
                

	Laird, J.: It Knows What You’re Going To Do: Adding Anticipation to a Quakebot. In: Andre, E., Sen, S., Frasson, C., Muller, J.P. (eds.) Proceedings of the 5th International Joint Conference on Autonomous Agents, pp. 385–392. ACM Press (2001)

                        Google Scholar 
                

	Parker, L.E.: Adaptive action selection for cooperative agent teams. In: Meyer, J.-A., Roitblat, H., Wilson, S. (eds.) Proceedings of the 2nd International Conference on Simulation of Adaptive Behavior, pp. 442–450. MIT Press, Cambridge (1992)

                    Google Scholar 
                

	Veloso, M., Stone, P., Bowling, M.: Anticipation as a key for collaboration in a team of agents: A case study in robotic soccer. In: Proceedings of SPIE Sensor Fusion and Decentralized Control in Robotic Systems II, vol. 3839 (1999)

                        Google Scholar 
                


Download references




 Author information
Authors and Affiliations
	Department of Computer Science, VU University Amsterdam, De Boelelaan 1081a, 1081 HV, Amsterdam, The Netherlands
Mark Hoogendoorn

	National Aerospace Laboratory, Training, Simulation, and Operator Performance, Anthony Fokkerweg 2, Amsterdam, The Netherlands
Robbert-Jan Merk


Authors	Mark HoogendoornView author publications
You can also search for this author in
                        PubMed Google Scholar



	Robbert-Jan MerkView author publications
You can also search for this author in
                        PubMed Google Scholar







 Editor information
Editors and Affiliations
	School of Software, Dalian University of Technology, Dalian, China
He Jiang 

	Department of Computer Science, University of Massachusetts Boston, 100 Morrissey Boulevard, 02125-3393, Boston,, MA, USA
Wei Ding 

	Department of Computer Science, Texas State University San Marcos, 601 University Drive, 78666-4616, San Marcos, TX, USA
Moonis Ali 

	Department of Computer Science, University of Vermont, Burlington, VT, USA
Xindong Wu 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2012 Springer-Verlag Berlin Heidelberg


 About this paper
Cite this paper
Hoogendoorn, M., Merk, RJ. (2012).  Action Selection Using Theory of Mind: A Case Study in the Domain of Fighter Pilot Training.

                     In: Jiang, H., Ding, W., Ali, M., Wu, X. (eds) Advanced Research in Applied Artificial Intelligence. IEA/AIE 2012. Lecture Notes in Computer Science(), vol 7345. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-642-31087-4_54
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-642-31087-4_54

	
                            Publisher Name: Springer, Berlin, Heidelberg

	
                                Print ISBN: 978-3-642-31086-7

	
                                Online ISBN: 978-3-642-31087-4

	eBook Packages: Computer ScienceComputer Science (R0)


Share this paper
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







 Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.152.29.37
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


