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Ficon: a tangible display device for tabletop
system using optical fiber

Ryusuke Nakabayashi,” Toshiki Sato, "
Kentaro Fukuchi, " and Yuta Takada'

We present ficon, a novel tangible input device for tabletop systems that enables image
projection on its 2.5 dimensional top surface using optical fiber bundle. Positions and
IDs of ficons are tracked by using a ceiling camera above an LCD table. The bundle of
optical fiber projects an image below the bottom surface of a ficon, so that the image on
the top face of the ficon can be dynamically changed without using an overlaying
projector. The shape of the top face is variable including 2.5 dimensional non-flat
surface.A fiducial marker is embedded in each ficon by arrangingthe array of fibers.

In this paper we describe the details of the implementation and show some application
field of the proposed system.
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Fig.1 Ficon on the tabletop display.

1. XL®HIZ

T—T N Ry TVATAIBT DA 2T 7y a rFIEICONDTIELL OBFSE)
RINTWD, EIZ, ARATTEORR SO EZEEL THWD FIES, FTIR[14]
HBRESY v T UV EHWDITFERAON TS, £, T 4 A7 LA FHIC
WNITDALHE T arviZidTn, TO i aEL, KB ERET LR 0T
S AT VA EOEREFDERTDFEN, T—TV kv T VAT LSBT D RN
AV HET 7 aryTEELTHEBENLTWAS.

FTHT A AT A RICBET AA A ZEE, TNERETAZLET, 74271

W LHESNTA TV =7 b ~OIEEFEBT D4 X T7 7 a Y FREIE, BRI
MBI ERE G2, EEMNTERETE 2720, ¥ v FEBECRE STV FEL
RT, AT 7 va IS EEE VLT, £, BEoxR LRI AT Oy
MZKHE LT FFo 7 A 2R3 22 L1k, BIET A XL ZOR5E
DOEEZITRE LT TR/ TES. LiL, EROBIET A AT, o4tk
BUIIEET, 7Y =7 PONTRENE(LLTY, #8BIET A ZABEKRIZZED LA
b d 25 Z 3otz F72, ?“/*‘4’255 WCE2TT A AT VA HD %
BoTLEI D, MEFRRTHEREHM D LEITIET A ADORBIZTRT HLERD
D,é%@é%rﬁ@ﬂ&%%<.7m/17& XY TS AKEICERE T Dk
HLHDHN, VATLANKEBICRY, Flha—VOFLREICLEA I -V a VDR
ENATS.

(©2011 Information Processing Society of Japan



15 LB AT e
IPSJISIG Technical Report

R2 7 : REBIREMT L7 ficon. £ :
Fig.2 Left: illustrations of 2.5D-shaped ficons. Right: a prototype of dome-shaped ficon.
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Fig.3 System overview.
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Fig.4 Twisting optical fibers to provide unique IDs to ficons.
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Fig.5 Twisted ficons rotate the display image.
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Fig.6 The visibility of projected image depends on the viewangle. The image on the top face of aficon is
clear in low-angle(high viewpoint), but the diagonal face’s image is clear when the relative angle

between the viewpoint and face is low
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Fig.7 Binarized camera image throught a polarized filter.
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Fig.8 Majoring rotation angles of ficons and adjusting the projection image.
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Fig.9 Application idea: Pop-up Lens.
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Fig.10 Application idea: Board Game.
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