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A face-gathering approach for generating intuitive unfolded pattern
of polyhedrons

JUN MITANI' and HIROMASA SUZUKI!

We propose a new method for unfolding polyhedrons using a face-gathering approach targeting at gener-
ating patterns that are easy to be assembled. With our method, we firstly place all polygonal faces on an
unfolded plane, then gather them by connecting faces regarding the connectivity in 3D. We call this method
'face-gathering approach’ and the established method ’sequential approach’. We compare both methods
in view of the ability of generating low-cost patterns. And we also denote that our approach is applicable

for generating reasonable patterns such that are symmetrical and directions of faces are preserved.
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Fig.1 An example of unfolding with ’gathering approach’.
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Fig.3 Transition of the number of choices during unfolding the
spherical polyhedron.
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Fig.4 Transition of the number of choices during unfolding the
bunny polyhedron.
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Table 1 Comparison of calculation time between different
methods.
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Fig.6 Putting directions on faces.

ggoooboooooooooooobooooooboboooo
goooooboooo2000000000000D000
gboboooooooooobooooobooboooboooooa
gboodo20000000000000000
gboboooooooooooooocooooooooon
gboooooooooooobooobooooobooo
oooooooorooooooooOoOO0O00b0DbO
goooobooooooboooobooobooboooooo
gooooobooooooboooboooboooboboooo
goooboooboooooooooooooboooooo
gooooooooooooooboooboobobooooo
gooooboooobooobooooboooooboooboboooo
gboboooooboooboooooooon

6.2 ODUO0OOOOOOOO0OO0
gboobooouobooooboobooooobooon
gobooooooooooobooouoboooooOoooon
gboboooobodooooobooooobooooooooa
goooooooooooboooboooooooooooo
gooood
gobooooooooooooooooooooooon
gooooooooooboooboooooooboooooo
gooooooooooboooboooboooboboooo
gboboooooboooboooooooon
ooOosboooOo0oOoooooOooOObooOODbDO0000n
gbobooooooooooboooobooobooooooooa
goooooboooooobobooboooooosboooooa
obbO0yz0000000C000000C0000D0C0OC0
gooooooooooobooooooooooooooo
goooooooooobooobooboooooboooooo
goooooooooooboobooooooboooooo
goooooooooobooobooboooooboooooo
gooooooboooobooooooboon

o170

oooooooorooooooOOoOoboobobbooooo
gboboooooboooboooooobooobOooooooo
gboobooooboooobooooooobooobooboooo
bbooboooboooooboobooobobooboobooo
goboooobooooooooboooboooooooDbo
oooooog

7. O O

gbooooooboooooooooooooooooo
goboooboobooooooboooboooooooobo
gobobooobooooooooooobooobooooDbo
goobooboooooooooooboooooooobooboooon

gbbodooodooooooooooooOoOoUooOoOoOoDo
goboboooboooooooooooobooooooooDbo
gooboooboooooooobooooooobooDbo
goboooobooooooooboooboooooooDbo
goooooooooooooooio1obooooooo
goooooboooooobooooobooooooobooooon

gooooobooooboooboooboobooooo
gboooooboooooboobooboobOooooooo
gbobooooooboboooobooooo

8. 0 g

0000000000000000000000000
000000000000 0000D000000noDo00
000000000 D000D0000000D0000DOo0n
000000000000 000D0DO0000O0DoDoOO
000000000000 0000DO00000DoDoOO
000000000 O0YooDoooo0Oo0Dooooon
00000000000000000000000000
0o00000o0oooog

0000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000 0000D0DO0000ODDoDoO
000000000000 000D0DO00000DoDoO
0oDo0o0oDooo

o o 0O o

1) JOoo0:000ooU0oooooog,ooooo
20030 000000000000, pp. 71-74 (2003).

2) 0000000000 O0:000000DO00D0O0OO,
00000000 (2001).

3) 0000 KANSAIOOO: OoOooooooooo
oOoo,0000 (2001).

4) 000,00000:0000,0000000 (1986).

5) Elber, G.: Model fabrication using surface layout
projection, Computer-aided Design, Vol. 27, No. 4,
pp. 283-291 (1995).

6) Pottmann, H. and Farin, G.: Developable rational


研究会temp
テキストボックス
－17－


© \ﬁﬁ ;ﬁj LR

(®)

(©)

T

=

Oy

sl oty

¥ T
MR & E
SAMUMEV U e s
- LIV IV ]V

07 0000000000000 0000000O00000000000000O0000OO0O0OO0d
00000000000 00U0000000D0DLOUOODOODObOODOOOD
Fig.7 Generated patterns by considering the understandability of the procedure of assembling.

Bezier and B-spline surfaces, Comput. Aided Geom.,
Vol. 12, No. 5, pp. 513-531 (1995).

7) Hoschek, J.: Approximation of surfaces of revolu-
tion by developable surfaces, Computer-aided De-
sign, Vol. 30, No. 10, pp. 757-763 (1998).

8) Mitani, J. and Suzuki, H.: Making Papercraft Toys
from Meshes using Strip-based Approximate Unfold-
ing, Vol. 23, pp. 259-263 (2004).

9) 00000: GEOMAP OODODOOOOODOOO.
http://www ke.ics.saitama-u.ac.jp/kondo/Geomap/
omapProgSpecJ/Contents.html.

10) 000D00000:000000000. http://www.
tamasoft.co.jp/pepakura/.
11) 0O00,0000,0000:30000000000

Ge-

0 180

00oo00,00000000 CADOOOO, Vol. 96,
O00oO0oooo CADOOO, pp. 13-18 (1999).
12) 0000, 0000,0000:0000000000
O0oo0ooo3po0ooooooooooo, oo
O000O0ooo0O, Vol.2003, 000000, pp.45-50

(2003).

13) 000,0000:00000000000DO0ODO
oooooooooOo,oco0000 2003000000
0000000, pp. 27-32 (2003).

14) Milenkovic, V. J.: Rotational polygon containment
and minimum enclosure using only robust 2D con-
structions, Vol. 13, pp. 3-19 (1999).


研究会temp
テキストボックス
－18－



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




