The Japanese Journal of Psychonomic Science

i
S

2008, Vol. 27, No. 1, 89-94

Fishbone Tactile Illusion %A L 7= fifrst g2 o W MAEIR"

ff & IE *
HEAE

The Fishbone Tactile Illusion to examine the perception
of raised or indented surface geometry

Masashi NAKATANI

The University of Tokyo™*

Tactile sensation usually provides reliable perception of an object’s presence and its surface
geometric profile. However, the human tactile perception is not necessarily faithful reproduction
of the physical property of an object in real world. Such phenomenon is called as tactile illusion,
and it provides a lot of insights about the characteristics of human tactile perception and its
mechanisms as like as visual illusion research. Researches on tactile illusions have been reported
little by little from the era of Aristotle to present in psychological field, and actively reported by
engineers in recent years. It is because that the study on tactile illusions is also helpful for
engineers to develop a tactile display, which is an apparatus to (re)produce tactile perception. This
article mainly reviews the Fishbone Tactile Illusion as a casework of tactile illusion research in
engineering field, then discusses the mechanisms of human tactile perception based on the findings
of the illusion, as well as the application of those findings.
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Figure 1. Schematics and variants of the
surface pattern that can produce the Fish-
bone Tactile Illusion.
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The Fishbone Tactile Illusion
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Figure 2. Other variants of the Fishbone Tactile Illusion (taken and corrected from Nakatani et al,
2008). (a) shows the perspective of the stimulus. This stimulus is composed of two pieces, and it is
fabricated from the same metal. The surface of the apparatus is roughened by sand-blast processing.
(b) shows how perceiver feels the illusion. (¢) When the piece which has the central line moves,
perceivers feel that the surface is raised, and (d) the piece which has adjacent areas, they feel the

surface is indented.
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Figure 3. Three tactile information processing
layers to explain why the Fishbone Tactile
Illusion happens.
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.
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Figure 4. The concept of effective way to present both visual and tactile information. Tactile informa-
tion (tactile appearance, Tappearance) is overlaid on the visual information (appearance) to augment
visual information or avoid the ambiguity of visual image. The tactile information is created on a
transparent sheet, and then the visual image is can be felt as bumpy as shown on the right side of the
figure. This is a part of the artwork titled “Appearance Tappearance” designed by Masakatsu Ogawa

and author.
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Figure 5. Application of the Fishbone Tactile

Illusion on Rubin's Vase image. Two
perpendicular lines are slightly cut on the
surface, therefore specific visual information
is selectively perceived according to the way
how perceivers move their finger. For
example, two faces can be seen and touched
when perceiver moves their finger in the
vertical direction, and a vase can be felt
when perceiver moves in the horizontal
direction. Tactile information functions as
decreasing the ambiguity of the visual image
and helping perceivers interpret presented
image. This is a part of the artwork designed
by Masakatsu Ogawa and author.
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