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A 3D Reconstruction Method Using Tetrahedron Carving
Based on Feature Point Visibility for AR Diorama System

HIROYUKI YASUHARA i1 TomoHIRO MAsHITA ,T1:2
Kryosur Kryokawa 12 and HARUO TAKEMURA 112

Recently, augmented reality (AR) technologies, which overlay computer gen-
erated information onto the real world, have been widespread. Most AR sys-
tems, however, can play only AR contents that have been prepared in advance
of the usage. We have previously proposed AR Diorama System that constructs
AR contents by using a handheld camera and stroke input. However, there were
problems in virtual object creation and object behavior authoring due to low
precision of the 3D reconstruction. In this study, we consider to employ a bet-
ter realtime 3D reconstruction method to improve AR Diorama System. Our
approach is based on feature point tracking. A feature point cloud is extraced
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from the real object, and then converted into a polygon mesh through a Delau-
nay tetrahedralisation. Tetrahedrons are carved away based on a feature-point
visibility test to obtain a surface mesh approximating the target object, which
is then texture mapped to create a virtual object. Experimental results show
that our method can reconstruct better 3D models in terms of precision com-
pared to the previous system, though the carving function needs to be further
improved to acquire a good result for a concave object.
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Fig.3 Convex reconstruction target (a) Rubik’s Cube (b) Aluminum can
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Fig.4 Reconstruction results of original method (a) Rubik’s Cube (b) Aluminum can

7el3, BREGAN—F v VPR REIGT 2 I LR TE o T,
5. 8b Db

AWIZETIE, STAD AR PF T2 AF L% R—AIZ, Pan 5 ® ProFORMA DR
TLT7 N TV RLZHABEDOE S LT, RS AT LICEBT 2EIGE TIVORER 1% BEf
L7z, RFHETIE, PTAM PHUEST 2500 ROMIKICE £ 2 5% b & ICPUEAS
Faf7H 2 L TUEOMNEERD, X5 ICRHUR OTRMEICHE-D DO FEREROHIE 21T
9 2 LT, WROERBREHEITT 2. BEIC, ZHEIPSDTF 7 AF vy EV I 21T)
TETERTLEILE TN EZART 5. FEORER, 1R A T LITHARTEBE 2 =X
WELETAD Z E2ER L. LaL, MTholkzELT 2 88Ich—E v 79 LT
CEIEL ARV EBHS TR T,

SHOBEL LCd, FEEOMEEOHEELZREL, /- v 72 EL @S¢
ZIENBFONDG, £, A bu—27 ANEMCTEICNROVERICE 2 REus ofh
HME2ITIA VI T2 —RAED 22—V ERATAHIE, HIULAEZRILETVE ARV F

(© 2011 Information Processing Society of Japan



TR T SE
IPSJ SIG Technical Report

(@)

(b)
B 5 REFERCLZA=F YK () L —Ev 727X 2—7 (b) 7V

Fig.5 Reconstruction results of our method (a) Rubik’s Cube (b) Aluminum can
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Fig.7 Reconstruction result of our method after
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Fig.6 Non - convex reconstruction target carving
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