


    

    









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








        

    





        
        10.1145/3242587.3242588acmconferencesArticle/Chapter ViewAbstractPublication PagesuistConference Proceedingsconference-collectionsuist
	Conference
	Proceedings
	Upcoming Events
	Authors
	Affiliations
	Award Winners
	More


























    
    
        
        



        
        



        
        



        
        	Home
	Conferences
	UIST
	Proceedings
	UIST '18
	FacePush: Introducing Normal Force on Face with Head-Mounted Displays






        

    




        
    













    
    
        
        



        
        









    
    
        
        



        
        
research-article 



        
        
Share on	
	
	
	
	





FacePush: Introducing Normal Force on Face with Head-Mounted Displays

  	Authors: 
	 [image: Author Picture]Hong-Yu Chang
 National Chiao Tung University, Hsinchu, Taiwan Roc
 
  National Chiao Tung University, Hsinchu, Taiwan Roc
View Profile
 
,
	 [image: Author Picture]Wen-Jie Tseng
 National Chiao Tung University, Hsinchu, Taiwan Roc
 
  National Chiao Tung University, Hsinchu, Taiwan Roc
View Profile
 
,
	 [image: Author Picture]Chia-En Tsai
 National Chiao Tung University, Hsinchu, Taiwan Roc
 
  National Chiao Tung University, Hsinchu, Taiwan Roc
View Profile
 
,
	 [image: Author Picture]Hsin-Yu Chen
 National Chiao Tung University, Hsinchu, Taiwan Roc
 
  National Chiao Tung University, Hsinchu, Taiwan Roc
View Profile
 
,
	 [image: Author Picture]Roshan Lalintha Peiris
 Keio University, Yokohama, Kanagawa, Japan
 
  Keio University, Yokohama, Kanagawa, Japan
View Profile
 
,
	 [image: Author Picture]Liwei Chan
 National Chiao Tung University, Hsinchu, Taiwan Roc
 
  National Chiao Tung University, Hsinchu, Taiwan Roc
View Profile
 
 

Authors Info & Claims 
 
 UIST '18: Proceedings of the 31st Annual ACM Symposium on User Interface Software and TechnologyOctober 2018Pages   927–935https://doi.org/10.1145/3242587.3242588

Published:11 October 2018Publication History[image: Check for updates on crossmark]




        
        
	36citation
	1,221
	Downloads

Metrics
Total Citations36
Total Downloads1,221
Last 12 Months108
Last 6 weeks10



	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

	
	Get Access









UIST '18: Proceedings of the 31st Annual ACM Symposium on User Interface Software and Technology
FacePush: Introducing Normal Force on Face with Head-Mounted DisplaysPages   927–935





        
        PreviousChapterNextChapter




[image: ACM Digital Library]









ABSTRACT


		This paper presents FacePush, a Head-Mounted Display (HMD) integrated with a pulley system to generate normal forces on a user's face in virtual reality (VR). The mechanism of FacePush is obtained by shifting torques provided by two motors that press upon a user's face via utilization of a pulley system. FacePush can generate normal forces of varying strengths and apply those to the surface of the face. To inform our design of FacePush for noticeable and discernible normal forces in VR applications, we conducted two studies to iden- tify the absolute detection threshold and the discrimination threshold for users' perception. After further consideration in regard to user comfort, we determined that two levels of force, 2.7 kPa and 3.375 kPa, are ideal for the development of the FacePush experience via implementation with three applications which demonstrate use of discrete and continuous normal force for the actions of boxing, diving, and 360 guidance in virtual reality. In addition, with regards to a virtual boxing application, we conducted a user study evaluating the user experience in terms of enjoyment and realism and collected the user's feedback.
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