


    

    









skip to main content    
        




        
        









    
    
        
        



        
        









    
    
        
        



        
        









    
    
        
        



        
        [image: ACM Digital Library home]

        

    











    
    
        
        



        
        [image: ACM corporate logo]

        

    












    
    
        
        



        
        	



        
        Advanced Search

	



        
        Browse

	



        
        About

	



        
        




    








    
    
        





    












    	
            
                Sign in
            
        
	
            
                
                
                    
                        Register
                    
                
            
        







    






        

    




        

    











    
    
        
        



        
        
	

	Advanced Search
	Journals
	Magazines
	Proceedings
	Books
	SIGs
	Conferences
	People
	

	More

	







        
        Search ACM Digital Library

SearchSearch






        
        Advanced Search








        

    





        
        Wireless Networks
	Periodical Home
	Latest Issue
	
	Archive
	Authors
	Affiliations
	Award Winners
	More











        
        
    
        

    





















    
    
        
        



        
        



        
        	Home
	Browse by Title
	Periodicals
	Wireless Networks
	Vol. 8, No. 5
	Span: an energy-efficient coordination algorithm for topology maintenance in ad hoc wireless networks





        

    




        
    













    
    
        
        



        
        









    
    
        
        



        
        
article Free Access




        
        
Share on	
	
	
	
	





Span: an energy-efficient coordination algorithm for topology maintenance in ad hoc wireless networks

  	Authors: 
	 [image: Author Picture]Benjie Chen
 Massachusetts Institute of Technology, Cambridge, MA
 
  Massachusetts Institute of Technology, Cambridge, MA
View Profile
 
,
	 [image: Author Picture]Kyle Jamieson
 Massachusetts Institute of Technology, Cambridge, MA
 
  Massachusetts Institute of Technology, Cambridge, MA
View Profile
 
,
	 [image: Author Picture]Hari Balakrishnan
 Massachusetts Institute of Technology, Cambridge, MA
 
  Massachusetts Institute of Technology, Cambridge, MA
View Profile
 
,
	 [image: Author Picture]Robert Morris
 Massachusetts Institute of Technology, Cambridge, MA
 
  Massachusetts Institute of Technology, Cambridge, MA
View Profile
 
 

Authors Info & Claims 
 
 Wireless NetworksVolume 8Issue 5September 2002pp   481–494https://doi.org/10.1023/A:1016542229220

Published:01 September 2002Publication History




        
        
	229citation
	2,813
	Downloads

Metrics
Total Citations229
Total Downloads2,813
Last 12 Months8
Last 6 weeks2



	Get Citation Alerts[bookmark: id-hatemile-navigation-6073290063892647-7]New Citation Alert added!

This alert has been successfully added and will be sent to:
You will be notified whenever a record that you have chosen has been cited.

To manage your alert preferences, click on the button below.
Manage my Alerts

[bookmark: id-hatemile-navigation-6073290063892647-9]New Citation Alert!

Please log in to your account






	
	
	Publisher Site

	
	eReader
	PDF









Wireless Networks
Volume 8, Issue 5




        
        





        
        PreviousArticleNextArticle




[image: ACM Digital Library]









[bookmark: abstract]Skip Abstract SectionAbstract

This paper presents Span, a power saving technique for multi-hop ad hoc wireless networks that reduces energy consumption without significantly diminishing the capacity or connectivity of the network. Span builds on the observation that when a region of a sharedchannel wireless network has a sufficient density of nodes, only a small number of them need be on at any time to forward traffic for active connections. Span is a distributed, randomized algorithm where nodes make local decisions on whether to sleep, or to join a forwarding backbone as a coordinator. Each node bases its decision on an estimate of how many of its neighbors will benefit from it being awake, and the amount of energy available to it. We give a randomized algorithm where coordinators rotate with time, demonstrating how localized node decisions lead to a connected, capacity-preserving global topology. Improvement in system lifetime due to Span increases as the ratio of idle-to-sleep energy consumption increases. Our simulations show that with a practical energy model, system lifetime of an 802.11 network in power saving mode with Span is a factor of two better than without. Additionally, Span also improves communication latency and capacity.
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