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Introduction

Shaved Ice 



What is Cross-modal effect ?

The simultaneous perception of several different pieces of information 
influence each other's senses



Olfactory Stimulation Modulates Visual 
Perception Without Training

Motion Dots 

(1s)

Aroma Shooter

(1s)

Vanilla Lemon

Time

Q. Is motion dot slow or fast?

Experiment participants



eye(sight) ear(sound) skin(vibration) nose(smell) tongue(flavor)

vision hearing tactile olfaction taste



Result : a sense of speed
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Odorless

Lemon aroma

the image is perceived slower

Vanilla aroma

the image is perceived faster



Results: fMRI

Lemon VanillaOdorless

Scent alters brain motor activity in the visual cortex

Lemon VanillaOdorless

significant difference



Smelling Shapes: Cross-modal 
Correspondences Between Odors and Shapes

Select a number from the scale

(whether the smell is more angular or more rounded)



eye(sight) ear(sound) skin(vibration) nose(smell) tongue(flavor)

vision hearing tactile olfaction taste



Result: Olfactory perception

Angular shape

Rounded shape



application example

Perfume

Wine  



Meta Cookie: Pseudo-Gustatory Display 
Based on Cross-Modal Integration 



eye(sight) ear(sound) skin(vibration) nose(smell) tongue(flavor)

vision hearing tactile olfaction taste



Result: Flavor perception

There was a 

change in taste

Taste changed to that 

of the cookie of choice

Chocolate Almond Tea Strawberry Maple Lemon



Summary
olfaction

tastevision

hearing tactile



Q&A

Do you have any questions?



Q&A (We got a question from our friend in advance.)

Q: How will the research on smell and speed 

that was introduced in your talk be applied 

in the future?



Finally ...

I thank you for your kind attention.
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