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[Abstract]
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In this paper, we propose a method to stably construct a spherical octree, an adaptive data structure

based on a spherical coordinate system. In this paper, we propose a method to compensate for the
stability degradation caused by the error in calculating the center of the inner circle through levelsets,
and to accurately fill the hole that occurs near the extreme left when reconstructing a surface based on
spherical octree and double contouring by utilizing the normal vector of the surface. Compared with the
existing techniques, the new method proposed in this paper shows a significant improvement in stability
with little increase in computation. As a result, it solves the instability problem arising from the

existing spherical octree structure and alleviates the divergence problem arising from the surface.
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I. Introduction
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Fig. 1. Grid construction with Cartesian
coordinate(a) and Spherical coordinate(b).
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II. Related Works
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Fig. 2. Marching cube algorithm(red :
isoline, gray : implicit surface)[5].
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Fig. 3. Dual contouring algorithm[6]
(black arrow : normal vector).
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III. The Proposed Scheme
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2. Spherical Coordinate System
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Fig. 4. Spherical coordinate system(a) and
spherical octree with inner/outer circles(b),
(top view).
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3. Stable Construction of Spherical Octree
AN Aol ST BHS S| flsid 2
=roME FH SELE o] &3ttt 7|5hEA oA =
weoh 0] Theo) SER)E Hgshy et
B g2te RAlshy BRI 2H BN O 4 9

Ch Aol 9t

Blor
o g r
o

() (b)

Fig. 5. Divergent surfaces due to an incorrect origin in
previous Spherical octree[7] : (a) only surfaces, (b)
surfaces and spherical octree nodes.
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4. Dual Contouring on Spherical Octree
29 2 Eg) suloA 59 HEoAS N-s= 1A
= oM E AEsiROl (wy.) T (r0,0) S o]t
of Zz]sl(Polygonization)E 48ttt Alu &tmA]
A% =7 AMY FElE U] gzl HA WEE
X, Y, z=0] ot Wko g HAEY o] Z2 S
Hoz yehjol & HFo] HHXH mAHC o] §
ofje} A Heksts oA dFgol r—HéP
T QAN o] gt 7HX] #AIZE O WAlsk)
T FEE YoM viehE 25o|H, é?%oﬂ r—H6
A& QAL tizof] ¥l F3to] WA o] #A= oA 7]

o?.i |
-l> TR = | Y

e

M= st gl BRolHT]
9 HEAL 0|87 TT} YN BE AL

7 sRaA0A] Aktsir|et Jelastego] A|ARe] &}

W7 5 SO, NPASHE S ) A AL
Az Weisio} Stk = 5m AJARS Wakshe BN
2x]|A0] Q&) whAlslY, o] ¥ ‘_% J|Exog D&k A

291 9780] AAEIOJAE 648]E doubledOR Y

EJ3IA] B33 2 71A] TRolc. o] el @
A1 gelsl] 9ol FER 4% £Yets YAl 1A
E =T 78S ARIICHT]. SHAIS o] We e 1
2fsta] glob] o] E2) Zol7t ke mh oAb} A4
o], 2] Zo7} ARck A AsH SFARAl e
BARICY 9 AROIYOI B ARl AL

3 R 5 £ &

(b) Our method

(a) Previous method

Fig. 7. Comparison results between the accuracy of
polar hole filling using a surface gradient and
previous methods[7].

IV. Experiment and Results

& A9 AntsS 7] Y6 Aelet €742 Intel
Core i7-7700K CPU, 32GB RAM, Geforce GTX 1080Ti
GPU7I & AFEE ol&sIth. & ==oflx= ol
T+ SE2] Z7IH[701A At mASHA] AT oot
o] tisiM A A1s8sict. 13 8(a)oflA EXo] o



44  Journal of The Korea Society of Computer and Information

4m
r
g
€9,
e
O
E
i)
4
|-r| rg
Sl
lrn
E
i
ol
ox
)
K
qn
e

AFojgo= %ﬂ% ii‘ﬂoﬂfﬂ
ot (23 8(b) F=).

(a) Previous method (b) Our method

Fig. 8. Comparison results between
previous method[7] and our method.

Fig. 9. Various results with our method (red box
: hole filling region).
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