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                                    Abstract
Mobile robot vehicles must control the execution of numerous perception and planning processes to navigate successfully in complex environments. In the past, most mobile robot systems have utilized “stop-and-go” control schemes that avoid addressing the driving control problem, or have used fixed control schemes that do not allow for the changing environment and field of view of the vehicle. This paper presents a new architecture for mobile robot control called the “Driving Pipeline”, that integrates multiple perception and planning processes and provides continuous motion with adaptive control. The Driving Pipeline has been implemented and tested on numerous versions of two vehicles: the Terregator and the Navlab. It has proven to be a flexible and powerful mechanism for building integrated software for mobile robot perception and planning.
Keywords
	Mobile Robot
	Vehicle Speed
	Dead Reckoning
	Prediction Step
	Vehicle Position

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   169.00
      
	
       Price excludes VAT (USA)
      


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

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   219.99
      
	
       Price excludes VAT (USA)
      


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

Buy Softcover Book
     

    

    
     	
       
        Hardcover Book
      
	
       USD   219.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover 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
	R. A. Brooks. A Robot Layered Control System For A Mobile Robot. IEEE J. Robotics and Automation RA-2:14–23, March, 1986.
Article 
    MathSciNet 
    
                    Google Scholar 
                

	J. L. Crowley. Navigation for an Intelligent Mobile Robot. IEEE J. Robotics and Automation RA-1:31–41, March, 1985.
Article 
    
                    Google Scholar 
                

	E.D. Dickmanns, A. Zapp. A Curvature-based Scheme for Improving Road Vehicle Guidance by Computer Vision. In SPIE Symposium on Optical and Optoelectronic Engineering. October, 1986.

                        Google Scholar 
                

	Georges Giralt, Raja Chatila, and Marc Vaisset. An Integrated Navigation and Motion Control System for Autonomous Multisensory Mobile Robots. In The First International Symposium on Robotics Research, pages 191–214.

                        Google Scholar 
                

	Y. Goto, etc.. CMU Sidewalk Navigation System. In Proc. of Fall Joint Computer Conference, pages 105–113. Nov, 1986.

                        Google Scholar 
                

	Y. Goto, A. Stentz. The CMU System for Mobile Robot Navigation. In Proc. of IEEE International Conference on Robotics and Automation, pages 99–105. March, 1987.

                        Google Scholar 
                

	H. P. Moravec. The Stanford Cart and the CMU Rover. Proc. of the IEEE 71:872-884, July, 1983.

                        Google Scholar 
                

	S. Shafer, A. Stentz, C. Thorpe. An Architecture for Sensor Fusion in a Mobile Robot. In Proc. of IEEE International Conference on Robotics and Automation, pages 2002–2011. April, 1986.

                        Google Scholar 
                

	C. Thorpe, S. Shafer, T. Kanade. Vision and Navigation for the Carnegie Mellon Navlab. In Proc. of Image Understanding Workshop, pages 143–152. Defense Advanced Research Project Agency Information Science and Technology Office, February, 1987.

                        Google Scholar 
                

	S. Tsuji. Monitoring of a building environment by a mobile cobot. In Robotics Research 2. 1985.

                        Google Scholar 
                

	A. M. Waxman, J.J. LeMoigne, L.S. Davis, T. Siddalingalah. A Visual Navigation System for Autonomous Land Vehicle. IEEE J. Robotics and Automation RA-3:124–141, April, 1987.
Article 
    
                    Google Scholar 
                


Download references




Authors	Yoshimasa GotoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Steven A. ShaferView author publications
You can also search for this author in
                        PubMed Google Scholar



	Anthony StentzView author publications
You can also search for this author in
                        PubMed Google Scholar







Editor information
Editors and Affiliations
	Carnegie Mellon University, 5000 Forbes Avenue, Pittsburgh, PA, 15213, USA
Charles E. Thorpe 




Rights and permissions
Reprints and permissions


Copyright information
© 1990 Kluwer Academic Publishers


About this chapter
Cite this chapter
Goto, Y., Shafer, S.A., Stentz, A. (1990).  The Driving Pipeline: A Driving Control Scheme for Mobile Robots.

                     In: Thorpe, C.E. (eds) Vision and Navigation. The Kluwer International Series in Engineering and Computer Science, vol 93. Springer, Boston, MA. https://doi.org/10.1007/978-1-4613-1533-9_10
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-1-4613-1533-9_10

	
                            Publisher Name: Springer, Boston, MA

	
                                Print ISBN: 978-1-4612-8822-0

	
                                Online ISBN: 978-1-4613-1533-9

	eBook Packages: Springer Book Archive


Share this chapter
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   169.00
      
	
       Price excludes VAT (USA)
      


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

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   219.99
      
	
       Price excludes VAT (USA)
      


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

Buy Softcover Book
     

    

    
     	
       
        Hardcover Book
      
	
       USD   219.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover 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
						
						
					


		
	
	
		
			
				
					
					18.232.115.247
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


