
    
    
    
        
            
            
                
            

            
        
    


    
        Skip to main content
        
        

        
            
                Advertisement

                

            

        

        
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




        

    

        
    
        
            
                
                    
    
        
            	
                        Home






	
                        Artificial Neural Networks and Machine Learning – ICANN 2014

	
                        Conference paper

Sensorimotor Control Learning Using a New Adaptive Spiking Neuro-Fuzzy Machine, Spike-IDS and STDP


                    	Conference paper



                    	
                             pp 379–386
                        
	
                            Cite this conference paper
                        


                    
                    

                    
                        
                            
                        

                    
                

                
                    
                        
                                
                                    
                                    [image: Book cover]
                                
                                
                                Artificial Neural Networks and Machine Learning – ICANN 2014
                        
                        (ICANN 2014) 
                    
                

            
        
    

    

    
        
            

            
                
                    
                        
                            	Mohsen Firouzi21,22,23, 
	Saeed Bagheri Shouraki24 & 
	Jörg Conradt21,22,23 


                            
    
        
            
                
                    
                

                
                    
                        Part of the book series:
                        Lecture Notes in Computer Science ((LNTCS,volume 8681))
                    

                

            

        

    

                            
                                
                                    
                                        
                                    

                                    
                                        Included in the following conference series:

                                        	International Conference on Artificial Neural Networks


                                    

                                

                            
                            
                                
    
        	
                    
                        
                    4246 Accesses

                
	
                        
                            
                        3 
                            Citations
                        

                    


    



                            

                        

                        
                    
                


                
                     Abstract
Human mind from system perspective deals with high dimensional complex world as an adaptive Multi-Input Multi-Output complex system. This view is theorized by reductionism theory in philosophy of mind, where the world is represented as logical combination of simpler sub-systems for human so that operate with less energy. On the other hand, Human usually uses linguistic rules to describe and manipulate his expert knowledge about the world; the way that is well modeled by Fuzzy Logic. But how such a symbolic form of knowledge can be encoded and stored in plausible neural circuitry? Based on mentioned postulates, we have proposed an adaptive Neuro-Fuzzy machine in order to model a rule-based MIMO system as logical combination of spatially distributed Single-Input Single-Output sub-systems. Each SISO systems as sensory and processing layer of the inference system, construct a single rule and learning process is handled by a Hebbian-like Spike-Time Dependent Plasticity. To shape a concrete knowledge about the whole system, extracted features of SISO neural systems (or equivalently the rules associated with SISO systems) are combined. To exhibit the system applicability, a single link cart-pole balancer as a sensory-motor learning task, has been simulated. The system is provided by reinforcement feedback from environment and is able to learn how to get expert and achieve a successful policy to perform motor control.
Keywords
	Sensorimotor Control Learning
	Spiking Neural Networks
	Neuro- Fuzzy
	Spike Time Dependent Plasticity
	Cart-Pole balancing





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

                            

                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        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

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    
                        
                            
                                Preview

                                
                                    
                                        Unable to display preview. Download preview
                                            PDF.

                                    
                                    Unable to display preview. Download preview
                                        PDF.

                                

                            

                        
                    

                    
                        
                    

                    

                    

                     References
	Kolman, E., Margaliot, M.: Knowledge-based neurocomputing: A fuzzy logic approach. STUDFUZZ, vol. 234, pp. 1–5. Springer, Heidelberg (2009)

                    Google Scholar 
                

	Shouraki, S.B., Honda, N., Yuasa, G.: Fuzzy interpretation of human intelligence. International Journal of Fuzziness and knowledge-Based Systems 7(4), 407–414 (1999)
Article 
    MATH 
    
                    Google Scholar 
                

	Polkinghorne, J.: Belief in god in an age of science, pp. 25–48. Yale University Press, New Haven (1998)

                    Google Scholar 
                

	Bohte, S.M., La Poutre, H., Kok, J.N.: Unsupervised clustering with spiking neurons by sparse temporal coding and multilayer rbf networks. IEEE Transactions on Neural Networks 13(2), 426–435 (2002)
Article 
    
                    Google Scholar 
                

	Firouzi, M., Shouraki, S.B., Afrakuti, I.E.P.: Pattern Analysis by Active Learning Method Classifier. Journal of Intelligent & Fuzzy Systems 26(1), 49–62 (2014)

                    Google Scholar 
                

	Shadmehr, R., Smith, M.A., Krakauer, J.W.: A computional neuroanatomy for motor control. Exp. Brain. Res. 185(3), 359–381 (2008)
Article 
    
                    Google Scholar 
                

	Gerstner, W., Kistler, W.M.: Spiking Neuron Models, 1st edn. The Cambridge University Press, Cambridge (2002)
Book 
    MATH 
    
                    Google Scholar 
                


Download references




 Author information
Authors and Affiliations
	Neuroscientific System Theory, Technische Universität München, Germany
Mohsen Firouzi & Jörg Conradt

	Bernstein Center for Computational Neuroscience, München, Germany
Mohsen Firouzi & Jörg Conradt

	Graduate School of Systemic Neurosciences-Ludwig-Maximilians-Universität, München, Germany
Mohsen Firouzi & Jörg Conradt

	Research Group of Brain Simulation and Cognitive Science, ACL, Sharif University of Technology, Tehran, Iran
Saeed Bagheri Shouraki


Authors	Mohsen FirouziView author publications
You can also search for this author in
                        PubMed Google Scholar



	Saeed Bagheri ShourakiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jörg ConradtView author publications
You can also search for this author in
                        PubMed Google Scholar







 Editor information
Editors and Affiliations
	Department of Informatics, University of Hamburg, Vogt-Kölln-Straße 30, 22527, Hamburg, Germany
Stefan Wermter , Cornelius Weber  & Sven Magg ,  & 

	Department of Informatics, Nicolaus Compernicus University, ul. Grudziądzka 5, 87-100, Torun, Poland
Włodzisław Duch 

	Department of Modern Languages, University of Helsinki, P.O. Box 24, 00014, Helsinki, Finland
Timo Honkela 

	Institute of Information and Communication Technologies, Bulgarian Academy of Sciences, Acad. G. Bonchev str. bl. 25A, 1113, Sofia, Bulgaria
Petia Koprinkova-Hristova 

	Institute of Neural Information Processing, University of Ulm, 89069, Oberer Eselsberg, Ulm, Germany
Günther Palm 

	Department of Information Systems, Quartier UNIL-Dorigny, Bâtiment Internef, University of Lausanne, 1015, Lausanne, Switzerland
Alessandro E. P. Villa 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2014 Springer International Publishing Switzerland


 About this paper
Cite this paper
Firouzi, M., Shouraki, S.B., Conradt, J. (2014).  Sensorimotor Control Learning Using a New Adaptive Spiking Neuro-Fuzzy Machine, Spike-IDS and STDP.

                     In: Wermter, S., et al. Artificial Neural Networks and Machine Learning – ICANN 2014. ICANN 2014. Lecture Notes in Computer Science, vol 8681. Springer, Cham. https://doi.org/10.1007/978-3-319-11179-7_48
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-319-11179-7_48

	
                            Publisher Name: Springer, Cham

	
                                Print ISBN: 978-3-319-11178-0

	
                                Online ISBN: 978-3-319-11179-7

	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 this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        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

  

 

 
 


                                    

                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.80.21.52
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    



