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Limpid Desk: Transparentizing Documents on Disorderly Desktop

in Projection-based Mixed Reality

DAISUKE Iwalt and KOSUKE SATOt

‘We propose Limpid Desk which realizes intuitive document search on a real desktop with
virtual transparentizing of the upper layer of a document stack in projection-based mixed
reality (MR) environments. In the system, users can visually access a lower layer document
without physically removing the upper documents. This is accomplished by projecting a spe-
cial pattern of light that is calculated to compensate the appearances of the upper layer
documents as if they are transparent. We also propose a touch sensing method using a ther-
mal image for the input interface of the system. User touch areas on real documents are
detected without any user-worn or hand-held devices in the method. This interface allows
users to select the stack they would like to look through by their simple touch gestures. We
present three intuitive document search interaction techniques in which the search, operation
and display space are completely unified onto a real desktop. We claim that this kind of

spatial consistency of the operations is the key for realizing the intuitive interaction.
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Fig.1 Basic concept of proposed environment.
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Fig.2 The concept sketch of Limpid Desk.
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Fig.3 Outlook of experimental setup of Limpid Desk.
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Fig.4 Real document stack; the upper layer document is
(a) opaque, (b) semi-transparent.
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Fig.5 Projection result; projecting the surface image of
the lower layer document and the desktop under the
upper layer document onto (al)(a2)(a3) projection
object, (b1)(b2)(b3) white paper.

000000000000000000 (b)0000
000000000000000000000000
000D000000000000000000000
0000D00000D000000000000000
000000 ()00000000000000000
0000000 (d)000000 (e)0000 ()00
0000000000000000000000 (a)
0000000000 (0000

0000000 (b)000000000000000
()0(H000000000000000000000
000000000O00RGBOOOODOOD 8 [bit]0



Vol. 48 No. 3

(d)J00O00O00O0O0on

0
NOISIA 4ILNWO!

—

(ey 00000DODODO

() 00000000000

0e6e OU00ODOOOOOODOOOOODOOOOOOO
Fig.6 Transparentizing the upper document with
projection of compensating light.
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Fig.7 Paired comparison method; (a) experimental view,
(b) relative scores for each visual effect.
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Fig.8 Visual effect for Limpid Desk; two upper layer docu-
ments are transparentized according to the proposed
visual effect.
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