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3D Surface Modeling in the Section Data Field
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Abstract:Marching Cubes algorithm is one of the most widely used methods in 3D surface modeling technologies.

Although the algorithm is simple and efficient,researchers have found some shortcomings in it.When constructing the

isosurface,the Marching Cubes algorithm detects all voxels,even if some voxels do not intersect with the isosurface,which

affects the efficiency of the algorithm.In addition,the Marching Cubes algorithm ignores some points that are originally on

the isosurface in this process,which reduces the accuracy of surface reconstruction.In order to solve these problems,this

paper improves the algorithm.When constructing isosurface,it does not detect empty voxels to increase the efficiency of the

algorithm,and adds some neglected equivalents to improve the accuracy of algorithm.

Keywords:3D surface modeling;Marching Cubes algorithm;algorithmic efficiency;approximation accuracy

1 35| = (Introduction)

B & B BT RT LR (R R AR K R R, =
Y TR AR Bk M MR TR T . TR RIRHBFAT R,
TE = 2 R TH AR A (TR O Y B ROR LR
#%, MiMarching CubesiIir g2k, B
4, EAFEAZUEREGMRDYFI T, ¥£4#
B BRI IR AR L, X AT IR A R A
o, MR R R T EE T S I R T R A, TR
FHE T SR B 00t T, X 46 R4 W] LA B Marching
CubesHYAHEE# 15, RiMMarching CubesH ikt frE—Lk
RREZAL, FHARWAE MBI BT R,

AL PAMarching CubesBZ A, XWHREHTT —E
MRCHE, 3R T RERBCE RGBS B, AR =40 kR
REABEE, X =gEnAREHTER, LR TV IRER,

HEE AL S R IR T RE AT . M
IR, HEEEE T BRI,
2 HEZK[EIE(The basic principle)

A SRR RO 2 L T R R R, TR T = 4R
T AL B, ST B AT A B DAZE UM B . AR A
B2 5, HiuEiMarching CubesE kMg vs &4, S
ERTAE, EEBATA: (DWEEEE, XA HE
B T XA R ARSI s (2) R BUAE(E T, XA RE RN T 4
B
2.1 i fkEE

TRBE R R R PR B B, AR — 2w
HR5E SUR—N e x N ) ZHEFA%, B 0 T & Y A
— BN, x N, x N = 423 8] DO, B kad Bt A i A~
DAl AT

FRIEAT T I IE]

FETH : 20174 ERIR TA A AFRLF i G H  (RERRIUAATIY  (WHSS . 20170LQ05) .



21553 T O# FIEES PR =R 1
TE— R Z4eii b, 2 OpRBCh(x,y), M- 1, WEEBZMAR S S ER TSR, BT Z T H 7 R L

R IEA AR (L p) B AR PR 37 B R (1) 0 SR% sAE
TFC R L HR, HE IR s (2) A 2R i (o 51 1 e B £k A9 1
i, BN G)URIZRVEIERImfe R4 b, HAEA0,
TR E AR R IR I B Y R SR, AR

BAEMTRE, BB ERAE, EReHlgRE
B, AR FCRE 3 R BV E R 37 R 5
diste 1) Zi%%g&zw
lx,y) = R (x,
(R L
. W (x,
=) s 2 51
dis(x, ) FRTEX AN GRS, 1 A% R B35 T i
R LSRRI,
TERIAE /DI = 2 25 (8 K3, (R B 9 5% B & 5

Marching Cubes 5 2 45 R AE TR Y, R TR i 14
AR R, AR 2 FAR R IT ) RN EE SRR B
HIREN . FEXT SR AL BRI VR AE A 25 [ AR VPO L, R
R RURE R ARG AN —28, ] MBS ARG A 0 R AR,

EMmmmgC%mﬁ%¢ SHER S R REA R
MR R, B TRV REE R, SO0 A 1R 3R i 1
HHEATI A, (ER S hr B S S AT SRR R A 5%
BRI R, B REM, AR S0 5T 5] A
frRmEE, BUIFERIE E% I, XHREEET Tk
i, BRIHIEE— N, x N, e Mg, Feit— A5 Lk,
5 LA AR RS RO A AR I F AR/,

| T T |

(a)’%{ﬁjﬁﬂ’ﬂh\ﬁ? (DA AL T FIH%
1 =A@ 8 F A ESH

Fig.1 Equivalent points distribution in a section
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Fig.3 The error between the interpolation contour

and the original contour
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Fig.5 Adjust the connection before and after
(after partial enlargement)
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