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Pseudo Haptics

Haptic illusion using cross-modal perception 
by visual and auditory stimulus 

AKITO USUI†1 MUSASHI NAKAJIMA†2 YOSHIHIRO KANNO†3 

In recent years, researches have been actively made to present perceptual information by using cross-modal perception 
(perception that involves interactions between two or more different sensory modalities). Especially, those related to tactile and 
haptic sensation is called pseudo-haptics and applied to a method of haptic sense presentation. Many of these researches utilize 
visual stimuli only, but there are still many problems such as the sensation obtained is weak when considering practical use. In 
this research, we investigated whether we could get a sensation from not only visual stimulus but also from auditory stimuli. 
Specifically, we investigated whether we could get pseudo-haptics about interaction with elastic virtual object. As a result of the 
experiment, pseudo-haptics equivalent to from visual stimulus was obtained from auditory stimulus. In addition, by presenting 
visual stimulus and auditory stimulus in combination, we could get pseudo-haptics more strongly. 
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Figure1 Visual stimulus presented. 
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Figure2 Actual motion amount and presented motion amount. 
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Figure3 Overview of experimental environment. 

3.3  

HMD

A

A

B~D

1 A B~D

3 1

A C 2 A D 3 A B  

10

A

100 2

A

A 2

3.4  
B~D 4

A~D

F(3,39)=12.129

p<0.05 Ryan A

B A C A D B D C D

4  

Figure4 Evaluation value of perceived force sense. 

A

A B

B

B

A

B

A C

CG

B D

B D C

B C

0 
20 
40 
60 
80 

100 
120 
140 
160 
180 
200 

条件A（基準） 条件B 条件C 条件D 

評
価
値



2017 Information Processing Society of Japan  

A D

B C

10

4.

VR

1) , , , : 
, ,

MVE2011-43, 111(235), p.63-68 (2011).
2) , , : 

, 
, Vol.3, p.83-90 (2011).

3) A. Lecuyer, S. Coquillart, A. Kheddar, P. Richard, and P. Coiffet:

Pseudo-haptic feedback: Can isometric input devices simulate force 
feedback?; Proc. Virtual Reality Conference, IEEE, p.83-90 (2000). 
4) Regan L. Mandryk, Malcolm E. Rodgers, Kori M. Inkpen: Sticky
Widgets: Pseudo-haptic Widget Enhancements for Multi-Monitor
Displays; CHI’05 Extended Abstracts on Human Factors in Computing
Systems, p.1621-1624 (2005).
5) , , , : HMD 

, 
, Vol.18(2), p.151-159 (2013).

6) , : 
, 2017( ), (2017).

7) : , 
, (1972).

8) , , , , : 
: 

, , Vol.18(3), p.428-440 (2011).
9) , , , , : 

, 
, Vol.16, p.694-697 (2011). 

10) Steve Guest, Caroline Catmur, Donna Lloyd, Charles Spence:
Audiotactile interactions in roughness perception, Experimental Brain
Research 146, p.161-171 (2002).


