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Research on Ambiguous Cases of Marching Cubes Algorithm
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Abstract:In the 3D surface modeling technology,Marching Cubes is onie of the most widely used algorithms.The

algorithm is simple and efficient,but there are also some shortcomings,such as the ambiguous cases.When constructing the

isosurface,if different connection methods are applied on the same equivalent point in the specific case,ambiguity will be

produced,which will cause the inconsistency of the generated isosurface topological structure,and eventually produce holes

on the object surface.To solve this problem,this paper proposes a solution based on the intersection of interpolation points.

By calculating the field function values of thé intersection of interpolation points,the connection method of the isolines can

be uniquely determined,which solves the ambiguity problem and guarantees the consistency of the isosurface topological

structure.
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Fig.1 15 basic voxel configurations
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Fig.3 Isosurface configuration in tetrahedrons
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Fig.4 Different triangulations used to generate

different isosurface
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Fig.5 The intersection of an isosurface with a surface
of a voxel
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Fig.6 The connection based on the intersection
of interpolation points
R P& r S0 5 37 BR B R T 25 8 R S (B T (L, 7

SEMETEN, TS0 T 9 37 o8 BN T4 T (E, 7R (E
TS, R SR 50 0 9 0 e A S Y 3 e R, AR

HERTEE, WiZa mreSFEm N, w] AR E H -5 A5
LTS TE R — K, anE6(a)BrR, i = SCHE E Ry s
T DRI A B TR , T RA = A T X el A S (T 4
AHRL, 0 AR BT 4 A2 AU 37 R B/ N T S5 T A
AR ETE AL, dnE6(b) 7R, Ui — SCHERIPT R P> =
£ T DRI AR S T Y o R OGS o T S50 300 4 (R R R AT R 1Y)
I bR BB BT B s — SR Y S (B e B

QYELATE

AT RSSO, FEREEAEEY, BRTEE
X K(CPoint), #12¢(CEdge)fifA R AK(CCube)Z 4b, iL7E
X T THZ(CSquare), PATFE—NE 5 S ETH AL AL A
T A B A e — SCPETAT o E— A3 ol I (R T S A
VAR E — SCHR TR 7 R AP TR AR

a. B — AR

b B+

c. ARI<=5, MAAT4, AN hATH BRe s

d. W% S S E SR F=4, Wi 5B Xt

AR R R I R A, AR AR 37 B 5B 5 R e AR
MR T 20 A% 305 5RD

e I — A RIcHE.

AR T HH A T 0 A — T 5 A (A T A R H
nif, BRI 2, T TT NN AT AR RS,
EEFERCR — AR s MR N2 T ECE 2
SHHHZ CAL TG, EARSA R A,

)VEILBCR

ARGV 2 XU S i 4 AT i, Ut i £
BT LM T SCVE R, T AR SR TE R e T — SO )
ERIETSE T, AR XU Wi KBRS, TTERRD,
{Eﬁ'?@%Tiijlﬂ’ﬁiﬁTW\i_iiTﬁ5$ﬁ‘?ﬁ§{ﬁﬁ%?ﬁ A
PSR /T B W R A A 5 — 2, URE
VAR TR B AR T DA B L BO U St ?32 o

(a) AU ST ik
B7 X7k @mEEER

(D)L AL WA

Fig.7 Effect of surface reconstruction of orebody
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Tab.1 Comparison of results
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