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Shape Recognition and Reconstruction of Three-Dimensional Convex
Objects Using Delaunay Tetrahedralization

SADAYUKI ABE™ RYUTARO HACHIRO™ HIROSHI MORI™
FUBITO TOYAMA™ KENJI SHOJI™

We are considering a new method for shape recognition and reconstruction of three-dimensional convex objects using Delaunay
tetrahedralization. This is a method that focuses on the number of the tetrahedrons which shares all faces with other tetrahedrons
when applying the Delaunay tetrahedralization to the obtained point clouds. Our method has a feature that the base model and the
calculation of vertices, edges, and faces are needless in the shape recognition. Furthermore, it is easily being able to reconstruct
the shape of the convex object from point clouds on the computer by using the shape recognition results. In this paper, we reports
experimental results using some CG models of the simple convex polyhedron as the basic research.

Vo0l.2014-CG-156 No.2

2014/9/16

1. [XC®HIC

= HOWKREREMRT IR, A =AY g
DBV THAEADSEERRED 1 D ThD. FFZ
ﬂt%#ﬁ&iébfwéﬁﬁﬁkﬂﬁm ﬁ%ﬁ%k#

SR TR O [[2][3] A1 E 2 g Y, = DA
ﬁliﬁm.¢T%,ﬁt%@%@@@»f§#éki%

DL LNE, BFNCHEMATEEZ L TWAHZ 0 h, i
ROFARE RIS HEEMTE . T E TERTEWIREE
Wi, MIEORZITESLS T ET T AR— A0 TE[5][6]
DERTHoTo. L, EHFE, ZWRocEHEIRORREIC
£V, MED =ZRTIIRE B CFHNT 5 Z LR RE L 72
Doobh5. ZWIiHIITHE LN D IEHRIT, EARPICHIE
R EOZRTEORBETHD. O, JEEERD B
LR MEDOIIRE R, BIOETLT 2 FEDHE
NEFE-LTWNS.

BUTE, ZRTTERED D ERIR & 5880 2 — iR 72 FiE I
2290H%. 100, FANCHARE LIZET VO kTl
L, FHNC Ko TR =LA E %, ICP TAT Y XA
EDEM~ y F U FEEAOCTIES DY EZITY, P
BIUC CTETF L & —HT 20 E &R 5 FE[T6] T

T1OFHEE R LREER
Graduate School of Engineering, Utsunomiya University.

(©2014 Information Processing Society of Japan

bbb, Zhix, ETAR—X RNy F T LT, WK
DAL, BB, KREIIKFELRWZD, < OW%ETH
WHRTWSD., LLARR S ZOFREICIE, Rkt ed
LMD TETABKLETCHDLZ L, FENCET LD
SRTEEBERSTAMERS D L, RBEZERNIENTE
DU X NRBRTHDZE, BT VEE—IEROWIK
LR TExRrnZ b, REDELOFERDHS. b 1
O, ZWTEBNOWIROTES, B, mikD, £h
HDOREZ, AL VSR LR RE CREICY
Wﬁﬁ%ﬂ%¢6$&wmmf%é “NE, EFALENL
T, BN ET MIEFE L7202, LORH
HOBNFEESEZD. HEL, ZRTHETELN S
RIGBOSHENS, THAPHEREL EMRITRO D Z EITES
TV, Fh, R aAMBRREVEVIFRELHD.

TR TIE, Fex—UmEsHI[11][12]1% Huy,

ZWTCEBED D EBOIIROIR 2R T D2 H - e FED
MBI L CWD. AREE, =R TR L
RAERZx LT, Frx—MmEEsEIEZ#EA L72RicTE 5,
LD MUEAR & 2T O &2 A7 2 WEEOEZIZ LY,
WIRORREFEOMEZHEK L L CRHT IO THD.
BRI T MIARETH B 720, BRIz T iz
KELRWEWNI LML, BREFRICHE X PR
IRNLEA DY, EIIRTEM, B, mERDDL Lo



TE LB 2 T
IPSJ SIG Technical Report

BNRECTH D720, BFFIEL TR mlz =%t
IR ORI G TX 5.

AT, RFEOERNRE 2T L, KL LT
T IEZ KD = &m%ﬁ%%Tw%mmtﬁﬁﬁﬁw
FEREZIBRARD. 2B, RAFEICK D =%k oRkE
JEIT, ﬁh;ﬁ@ﬁ%%%w(ﬁo%@f%ém Bk,
IR D FEEZ R LTV AEMTHS. Lo T
AR CIIBIRE L IEOBBNIIM IR R DI &, £
IR O FIEIC O W THIAT 5. LT, £9° 2Tk
ARFEEOEEL72D P K—;ﬁﬁi’@ﬂ%ﬁﬁb\f::ﬂtﬁ&
WIRDOIRRBID FiEE RS, &I, 3. CRkTMIE
DOIRBHFOB & E = &nmk#%btﬁ%&_owfﬁ
N, A THREEROFBRE TR, HREIZ 5. TELDLEAHE
DRBIZHONTIRARS .

2. ZRuMHORREBELET
SWotIR E R G & T HARFEOBMICENL D, T2
OIERE L 725 ZRTTE EOMYIIKOTIR AR 5 itk
WZOWTIRR D, AT R OTR G, & HoF
HE LT, Fexx—=ARs8x AW FEL]ZREL T
W5, ZhiE, PR ox Y EoSEICH LT, R
DR —=AoEEEH LRI TE D, to=AFLa
TOREIAET D=4 (LUF, Trio) OfEFIEE Li-F
ETHD. Frxix, n=3 oM n AIZEWT, Tri0 OfE%k
B2 flEerEEERHL, ZOMWEZ KR OR
ﬁ GRICHFIA Lz, B 118, ZWRoticR T 5 ko
RO E A7~ T. £, ANFEMwE (K 1 (a)
@ﬁ%i@ﬁﬁ%ﬁ%ﬁﬁ@f%y79V7¢5(El
(b)) . ®IZ, YTV T LR LT Rexr—=4
EnEZz#EAT5 (X 1) . 20k, EREInz =Ml
BEDND Trio 23 L (K 1 (d) , Z DN k ThHIE,
MR DOIGIRIT k+2 A & L CRET 2 (X 1(d) .

‘.ﬁkL4+LJH .

.........

@) (b) ©

‘The number of Tri0s +2 = 4 ‘

Quadrangle

(d) (e)
B 1 ZRGCEHIEORREEEROBE. () AJIFE MY
k. () =y LOSRE () KER—ZMARNE. ()
Tri0 ORI, () TR T
Figure 1 A brief outline of shape recognition in 2D. (a) The
input plane convex object. (b) Point cloud on the edge of an

object. (c) Delaunay Triangulation. (d) Classification of
triangles. (e) Shape recognition result.
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Figure 2 Examples of shape reconstruction in 2D. (a) Input

convex object. (b) Results of Tri0 Extraction. (c) Results of
shape reconstruction.
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Figure 3 Abrief outline of shape recognition in 3D.
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Figure 4  Experimental procedure.
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Figure 5  Example of TetS.
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Figure 6  An example of extraction result of TetO in regular
tetrahedron (p = 1000).
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Figure 7 The number of TetOs in regular hexahedron.
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Figure 8
hexahedron (p = 1000).

An example of extraction result of Tet0 in regular
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Figure 9  The number of TetOs in regular octahedron.
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Figure 10  An example of extraction result of TetO in regular
octahedron (p = 1000).
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Figure 11 The number of TetOs in regular dodecahedron.
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Figure 12 An example of extraction result of Tet0 in regular
dodecahedron (p = 1000).
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Figure 13 The number of TetOs in regular icosahedron.
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Figure 14  An example of extraction result of Tet0 in regular
icosahedron (p = 1000).
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Table 1 List of the number of vertices, edges, faces, and TetOs
in regular polyhedron.
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