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An Algorithm of Adaptive Implicit Surface Reconstruction Driven by Fitting-Error
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Abstract: Aiming at scattered data, proposes an adaptive implicit surface reconstruction algorithm driven by fitting-
error. Adaptive fitting is processed based on the fitting-error of quadric surface, which is different from traditional method
that starts fitting from top-level node of octree, and the fitting times is reduced and reconstruction speed is accelerated,
meanwhile, weight function is modified with density function, which weaken the influence caused by asymmetrical scat-
tered data and improve the quality of reconstruction surface. The experimental results indicate that the algorithm is simple

with fast reconstruction speed and good reconstruction surface.

Keywords : surface reconstruction; implicit surface; fitting-error; scattered data

0 3l§

W 5 P 314 257 I — A B 0 B 1 R A )
AW, BRI B S o T X LR
P S R R LA (5 S AR T E M, AT %
JERFE R IR FR, TR RifE 128 [ Bdia 25
PRSI, A0t ) AR . SO BT A R A ]
{540 A5G P A 2 2 B

Xt RS AR A, At

WK BHE : 2011-01-08

11 TIRABIE . AR TARALEE . Hoppe S5 A
B R T A R AR B OIS B B AR S B ek
KBRS R AR I A5 ) R A B 25K 5 Carr
S AR — b T 22 0 AR 1o i o R0 EE A T VA,
el 114 Jr) S 1 22 ST JRIRI AR [n] s R 50 EEAS) 638 1 It
FEMTE, 27 AR ORI ARG TR, DI RE 2% ) 1)
Ko AWK, FHFHITBRALEATREL#; Alexa 5
NR T B R RE T T 100, fe Rl i E
FEH AT T A P 8, BH 5 BOR AR AR L LS

EEE I . 9% (1982-), J, BRI 2 N, WM Tl R=AH00, g Rea i bAs, EZHTT5 it ApLEIE 2, 35

HUBIET . E-mail: lichaojun.csu@gmail.com



$o 4 A, %

R ik Ve P =L e DN S BRANA S SN TR =5 A7 N 91

Bit/N RN Zhao AR H —FhE T4/ i T
F5E TR ol 2 5 Rt 4y bl TG B AR RA ), 0T I
TR RR, 5 LR BT I [a) F N A A
REFH 2 R R L A 4G R 5 Kazhdan S AIEEUELEAR
fH T RS AP A Dy 2 R s T RS, 30 e SR AR A T
PEAG PR PR, (O E Al et [ phy L TR
M TAEAT AT ik R BRI 2% (1 B T it B
T AR T A VR JE T RO LA R i
TR AR 7 B e e o B A A
R SR s TR 18y PR e by T AR 014

AR SCHR Y — PP DR 22 B Sl 1 A i B = T
ERCC R VAT RE = Bl VA LIS €I DR TN ER e VAN
SO AT AL 5 SR MR T A PSR A i I B R
i RAE, PEFE Ul AT R, IR
BiRZE, WARRZERT P 4@ BfE, WX —
ENRHTIE, EEMGRE/DTHERE; &
Ja R A B ILo i D5 5 BHE TR /N T 45 7 B{E I Ik
AT . AR S T A AR BOH AT T e, 5
BARRY], Rk B, A R, EEAk
R

1 EHiEFEiR
1.1 BEARBEE

e 2kt mE @ m Ikt , KE2 2T Blinn
Jarik et ph e R A AR . BT KR

/()= 0,0 (x)- (1)

@ ()=, ()] W, (x) (2)

A @, ()R8 A FIXIR Q AR R Sk Btk
). HY 0,(x)=lxeQ;

W, (x) AL BREL

O,(x) N RIS REL

XF T 45 B HCEL A , T e R S Y
Pl & R\ SRR AR 248, R XA A P Y £
P& (LRI GO T/ \ SR R Y ) E T AR B, X
THRMIE R, BEPLEN c, EXNMLKN D,
M SRt g WRIR N

R=kD> (3)
Ak AH B

X (3) P EBOR, RBUK, 4T SRt
ARIER G WHSRFERBZ . e B &ptla i,
WRER G WRBERA RO 0, W B EUSIRE N
0: AR G WRAEFABUNT G BT B9 DA%
N (N_=15), WP RZFPE R, HEKRNUTH

KAERMBERT N .

XFFER G WRFE R BIILG R, 2B RSOk
(1214 H Y 2 Rl A TG, B

1) —B I EE R 0, (x), TG E 2
2T F

2) W Z I AUE KA 0, (x), MTHMERA
o 2 RUEREBEWE 1 Ps.

a) — B U AT b) WU B Z 105

1 HEBRHHSREE
Fig. 1 Local surface fitting
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Fig. 2 The fitting process of plane scattered data
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Fig. 3 The selection of auxiliary points
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Fig. 4 Reconstruction of squirrel based on different fitting-error
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Fig. 5 Reconstruction of Venus with asymmetrical
scattered data
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Fig. 6 The comparison of reconstruction
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Table 1 The comparison of MPU method and the proposed
method on reconstruction time
R =N A il 43 AR /g

A A ®E R MPU 7k A3 ik

0.010 0.847 0.728
Face 27 150 3
0.005 1.430 1.179
0.010 1.772 0.961
Knot 28 659 4
0.005 4.793 3.638
0.010 1.554 1.268
Bunny 28 060 4
0.005 2.795 2.194
. 0.010 1.356 1.113
Squirrel 40 627 4
0.005 2.728 2.081
0.010 1.947 1.542
Venus 72 545 5
0.005 4.203 3.135




94 W L Wk k% ¥ il

20114

4 251

AE53 A FE] PN AR 3R T Rk Y et
&t — PG DR 22 KB A 3 X Ak
ARFIEEAE 2 M R ph i AT LG, XA T
AR EEAT T, SEIR AR R, I20E R
B, AR, HEACREN . AR
FERBUCHEAT R, TS DFHE A A R ek &
Jrik, W, R (A —E AR b2y B RAL L
I SRy AL B4 R

% 3k

[11 Hoppe H> DeRose T> Duchanmp T, et al. Surface
Reconstruction from Unorganized Points[J]. Computer
Graphics> 1992, 26(2): 71-78.

[2] Carr]JC, Beatson R K, Cherrie ] B> et al. Reconstruction
and Representation of 3D Objects with Radial Basis
Functions [C]//SIGGRAPH '01 Proceedings of the 28th
Annual Conference on Computer Graphics and Interactive
Techniques. New York: ACM New York. 2001: 67-76.

[3] Alexa M, BehrJ, Cohen-Or D> et al. Point Set Surfaces
[C]//Proceedings of the Conference on Visualization '01. San
Diego: IEEE Computer Society Washington, 2001: 21—
28.

[4] Zhao HK., Osher S, Menman B> et al. Implicit and Non-
Parametric Shape Reconstruction from Unorganized Data
Using a Variational Level Set Method[J]. Computer Vision
and Image Understanding, 2006, 80: 295-310.

[5] Kazhdan M. Bolitho M> Hoppe H. Poisson Surface
Reconstruction[C]//SGP '06 Proceedings of the Fourth
Eurographics Symposium on Geometry. Switzerland:
Eurographics Association Aire-la-Ville, 2006: 61-70.

(6] ZEME, SR, FLIES, % 7R LR EN % R

T v . THEEALE BT S R 2244, 2006 18
(8): 1142-1148.
Li Daolun,> Lu Detang, Kong Xiangyan, et al. Implicit
Surface Based on Radial Basis Function Network[J]. Journal
of Computer-Aided Design & Computer Graphics. 2006
18(8): 1142-1148.

(7] BEARE, WS, BRAR, IE TR TR A 0 A A
S R BSOS ETE A4, 2006, 18(3)
358-365.

(10]

[13

—_

[14]

[15]

Tong Weihua, Feng Yuyu, Chen Falai. A Surface
Reconstruction Algorithm Based on Implicit T-Spline
Surfaces[J]. Journal of Computer-Aided Design & Computer
Graphics> 2006, 18(3): 358-365.

HURE, #5988, ARE, %5 —FhEET 802 il
e ming B E AL D). P EEBEIE AR, 2006, 11
(10): 1409-1413.

Tian Qingguo, Ge Baozhen, Yu Daoyin, et al. An
Incremental Projection-Based Surface Reconstruction
Algorithm from Scattered Data[J]. Journal of Image and
Grapicss 2006, 11(10): 1409-1413.

W ZE, TEE IR A R 2 O B e
L. LA RAE R, 20085 43(1): 29-34.
Yang Jun, Zhu Changgian. Algorithm for Implict Surface
Reconstrction from Point Cloud Data with Noises[J]. Journal
of SouthWest Jiaotong University, 2008, 43(1): 29-34.
W27, FIEDT, SR BRI ) s s
i A ), CARE AR, 20105 16(2): 84-91.
Miao Lanfang, Zhou Tingfang, Peng Qunsheng. Fast
Implicit Surface Reconstruction for Densely Sampled Point
Model[J]. Journal of Engineering Graphics> 2010, 16(2):
84-91.

Blinn J F. A Generalization of Algebraic Surface Drawing
[J]. ACM Transactions on Graphics> 1982, 3(1): 235-
256.

Ohtake Y, Belyaev A, Alexa M, et al. Multi-Level
Partition of Unity Implicits[J]. ACM Transactions on
Graphics> 2003, 22(3): 463-470.

Taubin G. Estimation of Planar Curves: Surface and
Nonplanar Space Curves Defined by Implicit Equations with
Applications to Edge and Range Image Segmentation[J]. [IEEE
Transaction on Pattern Analysis and Machine Intelligence
1991, 13(11): 1115-1138.

Lorensen W» Cline H. Marching Cubes: A High Resolution
3D Surface Construction Algorithm[J]. Computer Graphics»
1987, 21(4): 153-169.

BT, KL, EIGEH — PP T LT A R BT AR
W5 ). R Tl KB4, 2008, 22(6): 46-54.
Yi Aichun, Long Yonghong, Huang Xiaoqing. Approach
on Surface on Quality Inspection Based on Vision[J]. Journal
of Hunan University of Technology, 2008, 22(6): 46-54.

TERE. £ 1)



