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                                     Abstract
Aiming at the global path planning of intelligent vehicles, an optimal hybrid path planning algorithm considering the dynamic and static characteristics of intelligent vehicles is proposed. On the grid map with known static information of the environment, the improved A* algorithm is used for global path planning, and the obstacles in the path are expanded according to the static characteristics of the intelligent vehicle itself. Combined with the dynamic characteristics of the intelligent vehicles, dynamic window approach is used to carry out the local obstacle avoidance and path planning of the vehicle according to the unknown and varied environmental information around the vehicle. On this basis, the key turning point in the global path is used as the sub-target point correction of Dynamic Window Approach (DWA). The simulation results show that the proposed method can be used to avoid dynamic and static obstacles by guiding the vehicle to the target ending. Additionally, the dynamic constraints of the vehicle are satisfied during the journey without collision with the road boundary, which ensures the stability and safety of the vehicle.
Keywords
	Intelligent vehicle
	Path planning
	A* algorithm
	Dynamic obstacle avoidance




                                
                            

                            
                                
                                    
                                        
                                            
                                                
                                                   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 EPUB and 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
  

 

 
 


                                        

                                    
                                
                            

                            

                            
                            
                                
                            


                            

                            

                             References
	Eele, A.J., Richards, A.: Path-planning with avoidance using nonlinear branch-and-bound optimization. J. Guid. Control Dyn. 32(2), 384–394 (2015)
Article 
    
                    Google Scholar 
                

	Fakoor, M., Kosari, A., Jafarzadeh, M.: Humanoid robot path planning with fuzzy markov decision processes. J. Appl. Res. Technol. 14(5), 300–310 (2016)
Article 
    
                    Google Scholar 
                

	Cobano, J.A., Conde, R., Alejo, D.: Path planning based on genetic algorithms and the Monte-Carlo method to avoid aerial vehicle collisions under uncertainties. In: 2011 International Conference on Robotics and Automation, pp. 4429–4434 (2011)

                        Google Scholar 
                

	Chen, Y., Wang, Y., Tan, J., Mao, J.: Incremental sampling path planning for service robot based on local environments. Chin. J. Sci. Instrum. 38(05), 1093–1100 (2017)

                    Google Scholar 
                

	Zhan, W., Qu, J., Lu, X., Hou, L.: Global path planning based on improved ant colony algorithm for mobile robot. Modern Electron. Tech. 41(24), 170–173 (2018)

                    Google Scholar 
                

	Zhuge, C., Xu, J., Tang, Z.: A local path planning method based on support vector machine. J. Harbin Eng. Univ. 40(02), 323–330 (2019)
MATH 
    
                    Google Scholar 
                

	Wu, L., Yang, J.: Research on global path planning for intelligent vehicles based on optimized AWA* algorithm. J. Chongqing Univ. Technol. (Nat. Sci.) 36(8), 39–46 (2018)

                    Google Scholar 
                

	Xu, X., Zhu, Q.: Multi-artificial fish-swarm algorithm and a rule library based dynamic collision avoidance algorithm for robot path planning in a dynamic environment. Acta Electronic Sinica 40(8), 1694–1700 (2012)

                    Google Scholar 
                

	Khatib, O.: Real-time obstacle avoidance for manipulators and mobile robots. Int. J. Robot. Res. 5(1), 90–98 (1986)
Article 
    
                    Google Scholar 
                

	Zhou, Z., Nie, Y., Gao, M.: Enhanced ant colony optimization algorithm for global path planning of mobile robots. In: 2013 5th International Conference on Computational and Information Sciences, pp. 698–701 (2016)

                        Google Scholar 
                

	Zhu, D., Sun, B., Li, L.: Algorithm for AUV’s 3D path planning and safe obstacle avoidance based on biological inspired model. Control Decis. 30(5), 798–806 (2015)

                    Google Scholar 
                

	Pan, J., Wang, X., Cheng, Y.: Improved ant colony algorithm for mobile robot path planning. J. China Univ. Min. Technol. 41(1), 108–113 (2012)

                    Google Scholar 
                

	Wang, D.: Indoor mobile-robot path planning based on an improved A* algorithm. J. Tsinghua Univ. (Sci. Technol.) 52(8), 1085–1089 (2012)

                    Google Scholar 
                

	Liu, J., Yang, J., Liu, H.: Robot global path planning based on ant colony optimization with artificial potential field. Trans. Chin. Soc. Agric. Mach. 46(9), 18–27 (2015)

                    Google Scholar 
                

	Chen, H., Shen, C., Guo, H., Liu, J.: Moving horizon path planning for intelligent vehicle considering dynamic obstacle avoidance. China J. Highw. Transp. 32(1), 162–172 (2019)

                    Google Scholar 
                

	Golan, Y., Edelman, S., Shapiro, A.: Hybrid dynamic moving obstacle avoidance using a stochastic reachable set-based potential field. IEEE Trans. Robot. 33(5), 1124–1138 (2017)
Article 
    
                    Google Scholar 
                

	An, L., Chen, T., Cheng, A., Fang, W.: A simulation on the path planning of intelligent vehicles based on artificial potential field algorithm. Autom. Eng. 39(12), 1451–1456 (2017)

                    Google Scholar 
                


Download references




 Author information
Authors and Affiliations
	Shandong University of Technology, Zibo, 255049, China
Gang Shen, Jinju Shao, Derong Tan, Yaming Niu & Song Gao


Authors	Gang ShenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jinju ShaoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Derong TanView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yaming NiuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Song GaoView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Song Gao .


 Editor information
Editors and Affiliations
	University of Naples Federico II, Naples, Napoli, Italy
Christian Esposito 

	Soongsil University, Seoul, Korea (Republic of)
Jiman Hong 

	The University of Texas at San Antonio, San Antonio, TX, USA
Kim-Kwang Raymond Choo 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2019 Springer Nature Switzerland AG


 About this paper
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this paper
Shen, G., Shao, J., Tan, D., Niu, Y., Gao, S. (2019).  Optimal Hybrid Path Planning Considering Dynamic and Static Characteristics of Intelligent Vehicles.

                     In: Esposito, C., Hong, J., Choo, KK. (eds) Pervasive Systems, Algorithms and Networks. I-SPAN 2019. Communications in Computer and Information Science, vol 1080. Springer, Cham. https://doi.org/10.1007/978-3-030-30143-9_30
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-030-30143-9_30

	Published: 27 November 2019

	
                            Publisher Name: Springer, Cham

	
                                Print ISBN: 978-3-030-30142-2

	
                                Online ISBN: 978-3-030-30143-9

	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 EPUB and 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
						
						
					


		
	
	
		
			
				
					
					18.207.224.173
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


