
    
    
        




    


    




    




            
                
            

            Skip to Main Content

    








    
        

    
    
        
    
        
            
        

            Advertisement

            


 
    


    


    
        



        
            [image: Oxford Academic]
        


                
            
            
                Journals
            

            
                Books
            


    

 
    

            	
                    
                        Search Menu
                    
                
	
            
                [image: Information]
            
        
	
        
            [image: Account]
        
    
	
                    
                        Menu
                    
                
	
            
                [image: Information]
            
        
	
        
            [image: Account]
        
    



            
                

            

        

    



    
    
        



    
            
                Navbar Search Filter
            
            The Computer Journal
This issue
BCS Journals
Computer Science
Books
Journals
Oxford Academic



        
            Mobile Enter search term
        
        

        
            Search
        

    





        

    

   
    


    	

                
                    Issues
                
            
        
	

                
                    More Content
                    
                
                
                	

                
                    Advance Articles
                
            
        
	

                
                    Special Issues
                
            
        



        
	

                
                    Submit
                    
                
                
                	

                
                    Author Guidelines
                
            
        
	

                
                    Submission Site
                
            
        
	

                
                    Open Access
                
            
        
	

                
                    Reviewer Guidelines
                
            
        
	

                
                    Review and Appeals Process
                
            
        



        
	

                
                    Purchase
                
            
        
	

                
                    Alerts
                
            
        
	

                
                    About
                    
                
                
                	

                
                    About The Computer Journal
                
            
        
	

                
                    About the BCS, The Chartered Institute for IT
                
            
        
	

                
                    Editorial Board
                
            
        
	

                
                    Advertising and Corporate Services
                
            
        
	

                
                    Journals Career Network
                
            
        
	

                
                    Self-Archiving Policy
                
            
        
	

                
                    Dispatch Dates
                
            
        



        
	
            Journals on Oxford Academic
        
	
            Books on Oxford Academic
        


    





    
        
                
                    BCS Journals
                

                            
                    [image: The Computer Journal]
                

            
                    
                            
                                [image: BCS, The Chartered Institute for IT]
                            
                                            
            
 
        

    


    
        


    	

                
                    Issues
                
            
        
	

                
                    More Content
                    
                
                
                	

                
                    Advance Articles
                
            
        
	

                
                    Special Issues
                
            
        



        
	

                
                    Submit
                    
                
                
                	

                
                    Author Guidelines
                
            
        
	

                
                    Submission Site
                
            
        
	

                
                    Open Access
                
            
        
	

                
                    Reviewer Guidelines
                
            
        
	

                
                    Review and Appeals Process
                
            
        



        
	

                
                    Purchase
                
            
        
	

                
                    Alerts
                
            
        
	

                
                    About
                    
                
                
                	

                
                    About The Computer Journal
                
            
        
	

                
                    About the BCS, The Chartered Institute for IT
                
            
        
	

                
                    Editorial Board
                
            
        
	

                
                    Advertising and Corporate Services
                
            
        
	

                
                    Journals Career Network
                
            
        
	

                
                    Self-Archiving Policy
                
            
        
	

                
                    Dispatch Dates
                
            
        



        


        
            
                Close



    
            
                Navbar Search Filter
            
            The Computer Journal
This issue
BCS Journals
Computer Science
Books
Journals
Oxford Academic



        
            Enter search term
        
        

        
            Search
        

    




                Advanced Search

            
            Search Menu

    





    
    
    
    
    
    
    
    
    
 
    



        
        

 
    



    
            
                
                    

                    




    
        Article Navigation
    

    
        
            Close mobile search navigation
        
        Article Navigation

        
    
        


    
    
        
                [image: Issue Cover]
        

        
            

                        Volume 54

                        Issue 9




            

            
September 2011            

            
        

    

 
    


            

            

    
        	
            < Previous
        
	
            Next >
        

 
    


        

    







    
    
        
            Article Navigation
        
    




    
        
            Article Navigation
        
    




    
    
        

    

    
        
            Journal Article
                    



    
                
                    
                        Adaptive Bees Algorithm—Bioinspiration from Honeybee Foraging to Optimize Fuel Economy of a Semi-Track Air-Cushion Vehicle
                    



    Get access
    [image: Arrow]
                

                
                    
                                




                                    Shuo Xu, 

                                    

    
        
    Shuo Xu
            *



    


    
        1State Key Laboratory of Mechanical System and Vibration, Shanghai Jiao Tong University, Shanghai 200240, China


    


    
        *Corresponding author: xushuo1982@sjtu.edu.cn

    

    
        Search for other works by this author on:
    



    Oxford Academic



    
        Google Scholar
    


                                    
                                
                                




                                    Fan Yu, 

                                    

    
        
    Fan Yu



    


    
        1State Key Laboratory of Mechanical System and Vibration, Shanghai Jiao Tong University, Shanghai 200240, China


    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        Google Scholar
    


                                    
                                
                                




                                    Zhe Luo, 

                                    

    
        
    Zhe Luo



    


    
        1State Key Laboratory of Mechanical System and Vibration, Shanghai Jiao Tong University, Shanghai 200240, China


    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        Google Scholar
    


                                    
                                
                                




                                    Ze Ji, 

                                    

    
        
    Ze Ji



    


    
        2Manufacturing Engineering Centre, Cardiff University, Cardiff CF24 3AA, UK


    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        Google Scholar
    


                                    
                                
                                




                                    Duc Truong Pham, 

                                    

    
        
    Duc Truong Pham



    


    
        2Manufacturing Engineering Centre, Cardiff University, Cardiff CF24 3AA, UK


    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        Google Scholar
    


                                    
                                
                                




                                    Renxi Qiu

                                    

    
        
    Renxi Qiu



    


    
        2Manufacturing Engineering Centre, Cardiff University, Cardiff CF24 3AA, UK


    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        Google Scholar
    


                                    
                                

                    

                



        
            The Computer Journal, Volume 54, Issue 9, September 2011, Pages 1416–1426, https://doi.org/10.1093/comjnl/bxq097

        

        
            
                Published:

                04 January 2011

            

                
                    Article history
                
                    

            
                
                    Received:

                    30 March 2010

                

                
                    Revision received:

                    08 October 2010

                

                
                    Published:

                    04 January 2011

                

        

        

    






 
    

    
         
    



        
            
                
                    	
                            
                                
                                
                                    Views

                                    
                                

                            
                            


                                
	
                                    Article contents
                                
	
                                    Figures & tables
                                
	
                                    Video
                                
	
                                    Audio
                                
	
                                    Supplementary Data
                                


                        


                        	
    
        
    
    Cite



    Cite

        
            Shuo Xu, Fan Yu, Zhe Luo, Ze Ji, Duc Truong Pham, Renxi Qiu,  Adaptive Bees Algorithm—Bioinspiration from Honeybee Foraging to Optimize Fuel Economy of a Semi-Track Air-Cushion Vehicle, The Computer Journal, Volume 54, Issue 9, September 2011, Pages 1416–1426, https://doi.org/10.1093/comjnl/bxq097

        


    
        
            
            
            Select Format
            Select format
.ris (Mendeley, Papers, Zotero)
.enw (EndNote)
.bibtex (BibTex)
.txt (Medlars, RefWorks)


            Download citation
        

    


    Close


 
    


                        
	
    
            
        
            
                Permissions Icon
            
            Permissions
        
    

 
    


                        
	
        
            Share Icon
            
                Share
                
            
        
        	
        Facebook
    
	
        Twitter
    
	
        LinkedIn
    
	
        Email
    


    


                    
    
        





    
    
        



    
            
                Navbar Search Filter
            
            The Computer Journal
This issue
BCS Journals
Computer Science
Books
Journals
Oxford Academic



        
            Mobile Enter search term
        
        

        
            Search
        

    





        

    

   
    

    







    
        

        
            
                Close



    
            
                Navbar Search Filter
            
            The Computer Journal
This issue
BCS Journals
Computer Science
Books
Journals
Oxford Academic



        
            Enter search term
        
        

        
            Search
        

    




                Advanced Search

            
            Search Menu

    





 
    


                    

                

            

            
    
        
    





                    Abstract

This interdisciplinary study covers bionics, optimization and vehicle engineering. Semi-track air-cushion vehicle (STACV) provides a solution to transportation on soft terrain, whereas it also brings a new problem of excessive fuel consumption. By mimicking the foraging behaviour of honeybees, the bioinspired adaptive bees algorithm (ABA) is proposed to calculate its running parameters for fuel economy optimization. Inherited from the basic algorithm prototype, it involves parallel-operated global search and local search, which undertake exploration and exploitation, respectively. The innovation of this improved algorithm lies in the adaptive adjustment mechanism of the range of local search (called ‘patch size’) according to the source and the rate of change of the current optimum. Three gradually in-depth experiments are implemented for 143 kinds of soils. First, the two optimal STACV running parameters present the same increasing or decreasing trend with soil parameters. This result is consistent with the terramechanics-based theoretical analysis. Second, the comparisons with four alternative algorithms exhibit the ABA's effectiveness and efficiency, and accordingly highlight the advantage of the novel adaptive patch size adjustment mechanism. Third, the impacts of two selected optimizer parameters to optimization accuracy and efficiency are investigated and their recommended values are thus proposed.
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