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Composite G° surface construction from 2D cross—sections

Hyungjun Park, Industrial Engineering, Chosun University
Sangwook Na, Industrial Engineering, Chosun University
Chaeyeol Bae, Industrial Engineering, Chosun University

Abstract

This paper proposes an approach for
composite surface reconstruction from 21D serial
cross—sections, where the number of contours
varies from section to section. In a triangular
surface-based approach taken in most
reconstruction methods, a  triangular G' surface
is constructed by stitching trangular patches
over a ftriangular net generated from the
compiled contours. ITn the proposed approach, the

resulting surface is a camposite G' surface
consisting of three kinds of surfaces: skinned,
branched, and capped surfaces. Each skinned

surface is first represented by a B-spline surface
approximating the serial contours of the skinned
region and then fransformed into a mesh of
rectangular Bezier patches. On branched and
capped regions, triangular G surfaces are
constructed so that the connections between the
triangular surfaces and their neighboring surfaces
are G' continuous. Since each skinned region is
represented by an approximated rectangular C?
surface instead of an interpolated triangular G
surface, the proposed approach can provide more
visualy pleasing surfaces and realize more
efficient data reduction than the triangular
surface-based approach. Some  experimental
results demonstrate its usefulness and quality.

Keywords: surface construction, cross-sections,
B-splines, Bezier surface patches, skinning,
branching, capping

FA4-9

1.4 &
olgRokst ogs CAD/CAM %2 o33 4
7+ 2§44 HopldE BA Hade] & 3Hserial)
22}“3 © ™ E(cross-sections) 2 xE ¥
CT(computed tomography)+ #7135 % 44 (MR
magnetic  resonance  imaging),  F2xgat
{ultrasound imaging)%ﬂ% #2 doly = v

= |
W oolrA] A 71EY #HoE EAe ©E 44
ES 4A €€ 4 IA 39\14[12]

B = e T3 dHEZEH FE=ET
AfHEes Ayee BAE G g o921A, 7
o= g 7| o]del EA 9 # M S{contours) o]
EAE 4 vk @9 dHelHERE FAE AT
ste 7€ WHEL JEE A (compiled) 2
MEZREY guA Ed(polyhedral modelyoll sl
St A4 EHE TEIBR-T], ATEw #Hel A4
@9 =9 S {triangular patches)& @ Z@zto] A7
o] e g,ﬂg—}‘f LM 2] 1%7¥.ﬂ\:q 7] 8k zé:ﬂ}}d
{triangular surface-based approach)& o] &3t}
[8-12), ¥ 1& A4F9 76k s o= 94

€ AFAHT d=2 BRoszm dnh S {JA-
{contour compilation) Ao ZAF whH o] ¥ Fg
T PAT, Ao ZEE gonks s gI2E Bt
haol Zlzsta itk ZHUAM AT EY B
o HAHEZ o]FofFS W, FHE I¥ Ed2
Hze 2 A FHoA dlaeAd Zdo] #Hr,
2dg 14 HHEE10,11]8 A& 79 479 &2
4HE o] &3l NP AR WS A
st eny, o WEHEE F7E90 A4t AlTte] Ha

stol g Fe] ol SEstt



{a)

{b) (c)

9 1. Trangular suwface-based approach: (a)
cross—sectional  data;  (b)  triangular net; {c)
triangular surface.
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¥ 2 Hybrid surface-based approach: (a)
skimmed surfaces; (b)) branched surfaces; (c)
capped surfaces; (d) resulting surface.
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construction in branched and capped regions)?] 4
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{c) {d
I9H 5. Application to the CT data of the femur:
{a) skinned surfaces; {b) branched surfaces; {c)
capped surfaces; (d) resulting surface.
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Human CT data of a femur
body-shaped object

No. of cross sections 12 33

No. of points m 1371

Triangular | No. of triangular facets 1440 2718
surface-based | No. of triangular patches 4320 8154
approach
Hybrid No. of triangular facets 143 181
surface-based | No. of triangular patches 429 543
approach | No. of rectangular patches 651 988
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