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3D Reconstruction of CT/MR Images Based on
Improved Marching Cubes Algorithm
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Abstract: Marching Cubes (MC) algorithm has disadvantages of bad-surface of 3D surface
model and triangle redundancy. To improve this algorithm performance, smoothing for iso-
surface and edge deleting algorithm to simplify the meshes are presented. The direction
smooth of the three-dimensional space on the iso-surface was used to replace the smooth of
three-dimensional coordinates on the iso-surface, and the smoothness of the model surface
was improved. Based on the edge deletion algorithm, a mesh simplification algorithm was
designed to simplify the model surface mesh. Two groups of Magnetic Resonance (MR) data
(hollow throat and cardiovascular system) were used to actualize three-dimensional surface
reconstruction. Running examples show that the smoothed three-dimensional display has
been improved significantly, and the clarity and realism of the structural details improved
obviously. After 90% mesh of the model had been reduced, the model can still maintain the
original features and good visual effects, and the ability of real-time interactive rendering was
enhanced greatly, the interaction time was reduced evidently.
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Fig. 1 Result of iso-surface smoothing. (a) Hollow
throat before smoothing; (b) Hollow throat
after smoothing; (¢) Cardiovascular surface be-
fore smoothing; (d) Cardiovascular surface after

smoothing.



686 W A

i) VN 5 26 &

& I (o A (o) Sy MC Bk MR Bl il 37
i WP (L T P R AT T 22 7 19 45 2R L (b)Y AT (D)
S X LM S (L THT R AT 32 1] 2% 170 4 F i Ak B S = 4
A 22 i 1) 45

M1 AT LUA H 280 S8 (R TR 5 1] 3 )5
CT/MR 14l W7 )2 Jy 51 P Bk A7 = 2 T ) 9
718 BRI AT W A L SR Y SR B 4
Y 8 il 2> o 2 TH ) 2401 1 5 S SR A 4 g

3 B oo EEE WK

PoR A A5 R R A B3 15 1 40 2R AT 22 L GX BB ARk
Fie >R A a7 AR BL R R B0RT A3 2 BATR LSS il
38 N 4 53 B TS I 0 I [ ) A A5 A
LA,

AR S i R A ST W DR AR N ik 26
Rl R FH 224> PRSP 344 S TN B3 A8 56 2 79 4
Wids . R ELBA DR e, 8 BRI SE
P PREL

E(e) = CF(e) = C.,S(e) +CL(e) (1)

KO Fle)h 5 e MHE R = MY it 21 B 45 7Y
AR R X e = IE Rk m oy N Gi=1.2,
o k)L f(e)=max(1—N,N;) (1, E{1,2,,
k) siFj) s L(e) il e K EE;S(e) hill e 4B =
AIERIERAZE R e S =ML ENITAH
BGH e BFEADMBK L,G=1,2,,0,] S(e)=
min[ L(e)/L; ], 383 X4 321 04 Pt 56 9 ok B0HE )7
L e S R B/ IN R 3 AT b B

X HL L F Ce) PR IE 558 38 X 38 1% 10485 e 75 21 74
A& AT £ TEA5E 2 1 JE AR RRAIE 5 S Ced fiE AR 4G = £
TEAR S MBS s L Ce) i /N = MR L SE M BR . AT A
i A5 70 ) LRI 00 DA B 7 Ak 25 SR ) SRR X G
Co.Cr ik 3 MBUA AT RCE . 7088 & Ak 19t
B Bt R T [l A o7 HE A DX 30 S AR B AL L 3R
AT UE CBR Y Cp s 24 468 R (5 Ak 3] — o B B2
AF o TR 9 1) 8 A ) 2 DX 38 1) 7N RS 401 AT AR
T 2 W BN 3 A A SR B 3K I 320t
3 AU AT IR L AR C 19 fE M 425 C. .G
18 FH IR 5 B BU(E 35 8 1550 4% 7 1T Ak i i A0
JE G ok EL I AR 1 A8 X 17 Ak BA A A i 30 R HE
G H a7 Ak BB A A /N RS 4t 15 45 DG Ak 1T Ak
T PR A 5 R AT AR

K e (b SR SR R AR T A 2 11 R 25 i
LG E IR A e IBIE = M8 A

(9 = A1 A% S SE B M BR B8R A 0D 1 s S 1]

HI T MC Sk B =M A — E 1T
R PRI T ST Dy = T I B3R O A = £ T A
BEAT LS S HES BT - 56 M B3k By A 3 T g = ff T B
T B 36 T A 3 . AR ECe L C E]’J%)J!l“ﬁ
B BEE R —28, C.C MR ENIABCEAR /DN

=]
o
A
=

2 BRI (O WA FRRT: (b) W4 1k
J5 s (o) O M RALHT s () 0L AT A )E

Fig. 2 Simplification of reconstruction. (a) Hollow

throat before simplifying; (b) Hollow throat

after simplifying; (c¢) Cardiovascular surface

before simplifying; (d) Cardiovascular surface

after simplifying.
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