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ThermoPainter: A Tablet Type Input Device Using Thermal Vision and
Its Interactive Drawing System

DAISUKE IwAlLt ICHIRO KANAYA,tt SHINSAKU HIURA,*
SEI INOKUCHIH and KOSUKE SATO?

In this paper we propose a tablet type input device using a thermal vision and its interactive
drawing system “ThermoPainter”. We develop an input device which can detect temperature
change regions on a sensing surface as touch regions when objects hotter or colder than the
surface touch it. In the system, users can use a physical paintbrush and an airbrush with hot
water in spite of paint as they use in the real world, and even use their own fingers, hands,
and breaths directly. Therefore, artists who are not familiar to conventional data tablets
become to use computer to expand their graphical art works because they can use their own
painting tools directly in the system. This system also can detect input object’s temperature
information. “Virtual Watercolor” transforms the temperature information into a variation
of painting. We also propose an intuitive interface for modifying paints as expansion and
contraction of images through the metaphor of heat. We evaluated the effectiveness of the
proposed system through usability tests by a calligrapher and a conference demonstration.
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Fig.1 Principle of touch sensing.
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Fig.2 Example of touch sensing: (a) touch of high/low
temperature objects, (b) thermal image (captured
from backside).
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Fig.3 Principle of virtual watercolor: (a) touch by hand,
(b) thermal image, (c) projective pattern.
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Fig.4 Principle of paint bending through the metaphor
of heat sensation.
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Fig.5 Overview of ThermoPainter.
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Fig.6 Comparison of strokes between (a) ThermoPainter

and (b) physical painting tools, (left: paintbrush,
middle: finger, right: airbrush).
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Fig.7 Paints in big surface: (a) finger/hand, (b) breath.
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Fig.8 Paint in hemisphere surface: (a) overview of

hemisphere surface, (b) paint example.
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Fig.9 Bending of paint through the metaphor of heat
sensation: (a) original, (b) contraction/expansion.

5.2.2 0J00O0O0OO0OOOODOOOOOOCOODO
ooooad

gobooooooooooooooooooboooo
gboocogooooooooooboooboooobooOon
09(x)00000000000O0O0ODO0ODOO0ODOO
ooooOoooooOoooooo9M oOooooo
40mm|00000000000DOODOO0ODOOOO
goboooooooooooooooooooobooa
oood

goooooboooooooooobcooooooo
gbooooooobooooooooOooooobooooo
goboooooooooooooocoooooboooo
gbooooooooooboobooboooooboooo
goboooooooooobooocboOooooooboo
gooooooooooooooboooooobooo
gooooboooooooboooobooooobono
goboooooooooboooooooooobood
goood

5.3 ODOOO0OO0O0OO0ODOOO

gooobobooooooooooooooooooo
goboobooooooobooOooooboooooboo
gobooOoooooooboooooooooobooo
goboooobooooboooooboioooooo
goooo0omobobomMooooooooooo
gooobooobooboobooboooDOOmoo
gooooobooooooooooOoooooDbonoo
gboooooomoooooooboboboooooo
gbooooboooboooboooboooooooooon

gbooboooodoobooooboooooobooooa

0ooooooOoooon
54 000000000000O000OOO0

20040 30000000000000000000
0000000000 2004000000000 0
0000000000000 0000000D00Dn
0000000000000 D000D0000000D



Vol. 46 No. 7

gobooooboooooboooooobooooooono
oooooooooboooOoooooboooOooooo
gboobooooboobOo 10oboobooboooon
gooobooooooboooooooboooonoooon
ooooobooooobooooooobooboooooon
gooooooooooooobbboboooog2o00
OOoOooo 1500 HCIOOOOoOoOoooood
gobodoobooooo
oooooboooooobooooboooobn
doooodoooooooooooooooooa
goooobobooooooooooooooooooo
gboboooooobooocbooooooooooonon
00oo93%io000o0o0oUoUuoooooo
goooboooooooooooboooocoonoooon
goooobooooooooooooooooooo
090%000000000000000000000
gooooooooboooobooboboooDo
ocobooooooooobOoooomooooooon
goboomoooooooooooooooon
goboooooooooooooooooon
goboodoooboocoobooooooo
gooooooooooooocooooooboobooo
goooobooooo400000000o0o0ooa0n
000 50%000000000000000000O
oobOoooOo0ooOooDOoOobOOoomoooon
ooboooobooooooooooboobooboooobooo

- -
% | L

010 0O0O0O00OOOO
Fig.10 Art work by calligrapher.
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Fig.11 Stimulus image in psychophysical test.
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Table 2 Result of psychophysical test: (a) original, (b)

expansion, (c) contraction.
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