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Abstract — We present a media art work “Mysterious POND”, which gives a mysterious

illusion for multiple users on a digital table using a revolving polarizer. It normally
shows users a waving water surface, but only the users embodying “Sansai”, an oriental
philosophy, can watch carps in underwater by illuminating the water surface with a magic
lantern. For embodying “Sansai”, the user needs to be under the sun or the moon, and
wear glasses. This paper describes the theory and its implementation of Mysterious
POND, followed by some sceneries of the demonstrations. Finally, the future extensions
of the work are discussed from the results of the demonstrations.
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Fig.1 A scenery where two users playing
Mysterious POND
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Fig.2 Rotation of sun and moon
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(a) user A’ s view (b) user B’ s view
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Fig.3 Each user’s view

FLWXE  Vol.15, No.1,2010

o [REEAMNITTND
o KIGFEITHDIIZWD

DEMT, RIEFOT—~Thd=FDHER LI
%@&&ofm L o e, HROTYITRH
ANEWH 300)%%#%)&@40'@\6 & D BT
O 1OTHY, TRORE) THoOF]) TAOF) @35
ERIEDENT D EBEZ LN TND. AERIZEBW
T, KEBEEAIFRERL, FAIAEBE LM OB HIZE
JBIREEE T2 UM ANERL TS, LT, HiE
FTUMORNINEDZ & T, EOHIZ RIS DGR
THAIMOEERDZLNTED. B, V4 0%
FFo o LIS L I3BIR R <, RBRE DK & A
BLOBEE EDOMEBRES 2, SLHAESCERIEDNL
BEEZRNOBERT I WIS E R L &
EHIFRFL TV

F72, KhofEs o2 AL SN TWHR, #
DOFES LS TKEICKRFEZKIQIES. ZhiE, KF
DA RDZ EMTERVWRAFEIZR LT M)
MEZ - TND] &) ZE AL THBEAZSI< &
FEMLHD. RIS, KFEPBERLZ A I TR
B —NORBkRAEEHTZ LY, FEBRE
WCEVESRE 52D ENTE, $z, HERLER
TESROUTL 2380 3o T NOBERZ 5| < & ) 2hR
HAERHT.

3 DRTLIERLEHE

A E Tk ~*7z Mysterious POND % EH 5 572D
VAT LR & OFHTEZ DWW TR RS,

3.1 JRATLHER

Mysterious POND 1%, K 4277 X912, BHED
FIRAEENENCERDERER R CTE LT — 7 VA
T4 AT A 11] ERICIREE, 72 v, frEtE Y,
Av—%, PC, XKIFromY FFKEGEAERT
2 DERIKN O S ND. 22T, T NAET 4
AT ADOHEICITZ2 Oy 27 2 (Fryx)
H1L Faves s RRESNTEY, 20—k
DEH L KRN, Bt At L CREERAEE/RE
BRI Z LD 115 Z & ¢, BERRELE 7 4 v ZIZ &
Z AEVERIEE [10] ZFEH LTV D, Z O RHEERE T
EE, RS S s B R R A VT, T rY e
TENHAT ) = NIRESNDOMGERIET 5. £
LT, Z0mtHhzd B michHlf+2 2 & T, HEOF
B DMEAANREEE 2T TR DIENS ATV —
R LIRS, ENEIUCER DS CERE IR
#6%@?%5.&&,2@@%%%&07/§ym
1%, 3WRICALE A FHIICE LB A2 HY 1) %
728, WGCIRSEORIENI 2 THE TN Th 5.



B - &H - A : Mysterious POND

red ball

Or

Aposition sensor
yellow ball

polarizer glasses ETantem
screen
— |

projector 2

mirror | PC

[speaker 1

4 Mysterious POND @ 27 ARERL
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(a) image for projector 1 (b) image for projector 2
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(b) fish aiming moon
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Fig.6 Variations of carp

(c) turning to right
(b) going straight

(a) turning to left
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Fig.7 Variations of carp motions
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(a) rendered underwater (b) mask image overlapped
on underwater
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Fig.8 Images for creating underwater

M tlZBNWT, BTV 7R (i, 5) ITBIT 5K
mOES % Ty(i, j) &35, 728, 4, jix0<i<m,
0<j<nZMlIEETHL. ¥Ialb—Talil
Ko THPIBENT S &, BOEONEIZ R b I\ OT-
RO S WY A5l 0T 720 sinse s, £/, 2
DEALZERH E L TRIESE D720, v Ialb—va v
DAT v 7T LI,

T:(i—1, )+ T:(i+1, 7))+
BxTy(i, j) — Ty-1(i, §))*C (1)

EEET S, B, (1) RO Rk e
Kz L, FfZES Ty Ial—va 3580
Thb. £72, A, B, CIIZNTII OIaHEHEE R
HRRENPDRESNDIERTHD. KK, BHS
NI OE S 2 AW COKEOE B2 LR T 5. oL
VHEV TR S ESERLORH DM, X 5(a)
I, AU O @ S0 ONME CTHERO Y 7 2V EE
(R, G, B) = (128, 255, 255) DLW T L L, I
DESHEVLEIEE (R, G, B) = (255, 255, 255)
ORIGESS Ko v XV 7 LR chs. £,
2SR ENCBER D KT, X 10 (R X o, Mg
RITIED O 723 B 2 T < B 2 /K T O BRI A Ak
T 52 ETAERL, TORARMBITFEEIAIHES T
T UH BNIRET D

3.4 BFE

K OFIL, MK EBRI7ZFEZ, BEOAE—h
EHWTH T 5.

4 AR L—YavDRTEFTOHR

Mysterious POND % EFRIZ R L2 BRORRF & K
BMLTC TS o inbilbilica Xy b, 5%0
BEIZONWTERT S,

4.1 =%

JERIZHAWTZEEEIZ OV TR D, T a vy X TH

S P>y % TDP-TW350(J) OEH/1: 3,500 lumen,

FEE: 1,600 x 1,200 pizels) ZHW, A7 U —0%



B - &H - A : Mysterious POND

9 KBOTICEELMET 7 TRELT
WD RRT
Fig.9 Carp gathering under the sun, which
is illuminated by lantern
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Fig.10 Splash by illuminated carp
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B L, B, AL, R OCES: Myste-
riousPOND; ENTERTAINMENT MEDIA COM-
PLEX OSAKA, x7 /b= a2 —4—% =K, 2007.
B S b=, HFIA, 9 SCRR: Mysteri-
ousPOND; 25 4 77— hTAID KIKDOAFHK]
VIRT U A, KR A, 2007.

STHPEESE, LA ESC, SR B OA BT I T +
T =V MDD T 7V 4 iR L IEE A
TR T Vs TR E Fam 3Gk, Vol. J88-D2,
No. 9, pp. 1900-1908, 2005.

J\&FnZ: FairyFinder; http://www.petworks.co.
jp/hachiya/works/fairyfinder.html.

AT R, LA, IR (R): SR (VI
H) [T—TNRRT LAOBIR)  ba—~v Ay
&7 = — AFEEE; Vol. 9, No. 1, pp. 69-92, 2007.

(2009 & 9 A 7 BSA)

: Mysterious POND

B3 BE

¢ B

E3H ML

It EX

2009 FRBR PR FEBENE mEH AL
B~ TF AT 0 7 TR L% R
BT, R, ZZEEMRSEAR, BiE
ICED. ba—< A U&7 — R | ZH
ZEo. ACM, ta—~r A F T xz—

AERHERE. W (HHREE).

1996 E4 & BiE EM RS, 7
P EALORF O E L7 D,
WEB 7V A >, BUglES, 1457
F 4 T AT Y OEE R EVEREITEE
%425, MREC2002 7’57V =K.
2005 4 &£ 0 KBRS KBt @B A
BRI EE & LTk a—< A V&
7 = — AT DIFSEICE . BfEAE
BT KR IEH ER AT,

(E&H)

1987 4E KB K2R 2EBe Sobl T 2207 5%
BHETAHERE T, FFE, v/ U8R
DR Y AT AFSEAT, 1992 4F ATR
WIE T AT MFSERT, 1997 FFRBRFR
R TR R B, 2002 4E XV [FK
FRFBEE MBI SRR BV B0%. 2007 4
XS, ACM, BFIEHRBEYS,
ta—~o AR T o — RPN
+ (T2) .




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


