D 000 http://www.cqvip.com]

i‘l‘%*ﬂ,ﬁ*'—iﬁﬁ Vol.17 No.10

COMPUTER TECHNOLOGY AND DEVELOPMENT Oct. 2007

17 10
%2004?@% A &

ET BHFHEZNWHESHBETEEER

FRAG R
(FFPHERE HFLIELEH LS, B4 K 430074)

i E AN C4NERGHTZANSERRRSBRIERNIROR, M- ENEREN RS EEEwII =45
BIOBR, BT -HYEXNERHEBE-FERMATALENT S, B RERBFAAFRUREEREE
FREXZRH BHZEZUS X FHRBEET T FRLE, B TERRESEZANEE AR, R ELEM L=
SEBHRBATHEORE., HEEF —EREME REERTHERENBELE,

KR B AR B R AR LA TR

184525 TP301.6 XERFRIRES A NEHRT:1673 - 629X(2007)10 - 0016 — 04

Algorithm of Scattered Data Smooth Based on B — Spline Curves Fitting

LI Zhong-yi, XU Xin-kang
(Digital Engineering Research Center, Huazhong University of Science & Technology, Wuhan 430074, China)

Abstract : Three — dimensional reconstruction based on the slices is now an active research field, and the quality of slice data will directly af-
fect the reconstruction results. Presents a preprocessing method for the medical scattered data before the three — dimensional reconstruc-
tion. With single contour smoothing in plane and multi — contour smoothing based on B spline curve fitting in space, the original data has

been improved much. The experimental results indicate that this method makes reconstruct effect based on the processed data in a marked

improvement. It is a common method,and is equally applicable to other areas of data processing.

Key words: scattered data;B - spline curve; fitting; smooth

0 31 &

WFELB AR BE R 28R 5 ER2UEIT
BHRERARBES AN G, EEXHESHHA
AR ARR. MEMASSERNRERSH
BB IR B RROR, B iR =
4 A B R A AU R IS B S BB T
38

SHEES Y BTN KR BT BT, 4
BERBIME RIS, IR BUL — R RE R
LM SRR RSB R EREH, AT ES
B E = R — N A R R BT, B
WP — AR EE G PN SR ER S EMARN =4
G, X SRESRA A EHA L ERE MR LB
SR, T —EWE R GRHT SR TR FIALK
2 F IS R R R SR E R AR,

TE_RMERENRESBTEEERE, RH

W75 B #5:2007 — 01 — 04

ELEE P EPEFH IR R ChinaGrid (CG2003 ~ GA00102)
EERMN: FHEH (1976 ), B, B ERA BHER, B LE, 9%
75 A BRI HBEIEEE,

FEAMWITHE:

(DFEXT W72 B R HE B B A 4 o AR 22 5

QM BHENEZREHT T L REAIRE, 2
BRI EIRE

Hie, SBTENEM FH =R ERBRTER
B, HREZESREZES BN EHEERAR.
MAGSREMARN = RTEFREEMLEEY,
Pt LA BE RS X 45 SR 0 IR AR BEAT G 1] O S IE LA 4R
RS ERBEBCR, o Ja R X P A AL
RALB R B A

AN TFRIEERRPEZRERZIGHN =/
IR T, T BB Z A AT B AL BT T
S, B, BET MU ERHEBAEAE=Z4E
BEATHAT PR BB AT, B R R R A IR
DIEMEREAKN BAFMEL S FEREENE=
FERIROEL.

1 BERRBREHIESR
R B AR AR RO A B E R AR R
HEPFBRMETREEXAMN BREAMATELHR, H


http://www.cqvip.com

%1048

B0 00 http://www.cqvip.com]

FEMGE AT BHAMSKKNERBEEFRE S <17 -

FREBEER—WE LC LBEA, AFME R
Lb3E R PR R R, R RBEH N
RREE VEH LK B HAMKRFREH. ZEKF
BE—-EREL2PMBZEE L RREBS, UK
2R G X R R — P B 1R R
RRGE-Br SR T

| srmus s ms |
«
| prppsry | <
= nr

1 FAEEERERE

2 EEFiELE
2.1 RIS

X2 B 1R E IR — A B — AR R
2, BT ERRBN S —rdE b, £ THEE
B O A FREEA XS R F ST, SeR & R A R A
D8RG AT LASRIBRARX R B P L AR, Z G R IE
FERPLEGEESOSMIRERABREEIERN L
W, ERENEREN L —B. BT RIPEEHE
FEXS FRARBEE B A B w0 B, LIS R ot
TR BALTE, RRH P ORRREEE SO
¥, HE— B R E RRX R
2.2 BHFHLHE

TEXS FrAe bR O EERE b, SO 4R B BB B8 o F
BB AR 4R X A RV O B BT LA SR SR 2 Ta RO AR O
AL, WE 2 Pim.

o
xly

B2 waEMETER
B 2 P ER KR b B ] S R 2T,
HLARE R LNV INE KR BRFIIL ., Ll
xR AT VAR IR A

2.2.1 BHFEWENL

BHEZ i £R B 7E Bezier HZR AU EERE IR R,
FRT Bezier MIAFENAR - EH ESHEHT S
BORET Bezier AR RURARIEREER. ©
A BRI R BRI (O U AR R
Wtk Sy B 2WR AT, EREET BAKZML
FIX e BT, (BB E LA S R PR ST R G b

BH.
BRSO BCE R AR N
p(2) = ngBk,,Az) (1)

X)) b, PERBERBEHEZHE, P.(k=0,1,
e, m) %ﬁ‘fﬁﬂzmﬂzmmﬁ,@,m(k =0,1,-,n)H
m B (m — 1 IR)BREFEERI MR (D) FATLUEH B
FEAR 2R BUE LB MR GE n + 1 ATUR Pk
=0,1,2,,n),MFAE X n - m + 1B m Briy2Euth
412 BREAEBRLUE XN

1«—4—5—

Bmu>:t E“ggg““ ()
Bio() = =B (1) +
Bkﬂ,m—l(t)

ER(2) Fom RIMEHBE, (m — 1) HHLH
WG MR EEESAERE (m - 2) BEL,

FESRILA AR , B A LA MR
I G SN, RATRA T 5 =% B
FEARI R AE R %, BDEER (1) B m = 4.3 F B
PEARMIARRORE IR, 52 X —BR S 0K B R M 48 U 4
M EREPTUE, MER(D) FI 7 = 39, FE R
BUE m = 4,7 = 30 BREAMEHE BRI

By, 4(1) = %(— £+ 312 -3t +1)

Levm — 1 .

Leem ™ Lped

By 4(2) = %(3z3 - 612+ 4)

X 3)
By (1) = g(— 355+ 32+ 3+ 1)
B3,4(t) = %ts

H,: € [0,1)
K(3) RARBUE mn {HR BARERERSE
Ko

p(t) = ZOPkBk,m =

[Bo,4(t) B1,4(I) Bz,4(t) Bs,4(t)]‘ =


http://www.cqvip.com

-+ 18 - HEIERS KR

P 0 00 _http://www.cgvip.com|

B£17%

-1 3 -3 1 Py
3 -6 3 0 Py

1
2o e 1]e= - . -
[ % -3 0 3 0f |P,

T-Mg-Gy t€1[0,1) (4)

H(4) FRBUE mon (EF BREAMABHELR,
2.2.2 EHERHM

A THBERBEE YR THANE TR, Bk
o BORPEARBU F IR A B A, SOhilt gl
R VDRI R AR B B T S SE B SRR R,

W 3 BTR, B SR BT E M RO O, i R0 A
BN 28V ZEE S5 & R 28 R 3
R7EARBES B UFOEE Z BTN ES
R PE A, SR EE A 6 WA IS
X & EREEIRRER R, T 0 N E B TRES
BIRIEEE, 0 BARBEEEHR K

B3 RKOwIFEH
SO T — R T A R AR R R 45 ot
g, MENENRTRERENENEER
FLARFREERSIS, WA 4 PR,

ﬂoo#

f
f-1

1

...... >

0 | n~l 7

Ha =5 sds4 Mk

B 1TMBTEASUTHER ZTERERE
FHA z.y BAE, REREHERS] F MKTEWN
RAEERE R 0. B I, 55— 5050 % B, & 347 — itk
LANERIER R T R M TR BV SR 5 S AT 2
MEFH
2.2.3 w&BAT R

T MR IE RF S RS R A T RO MR A A
FLENERH AR TEOEEX N T EHLRE .y

Sh & MR AR T 0 S BN f BE 0, BB —3
PO BB RME S AR A A . T X 250
EVFREARERE, RGBT R LR E
HEAT o BT LATESH 2 A AT A B B 401 & S 1, A4
RIRRFERANE AR R

PHEYERBES PR LS E.

(1) FRERXFR A0 AFRTE 2y F 7 T 0.4
FEALGARATFEESOC O, H iR BIFRSE
I RAIRR

(2) WAAE 4 0 PO o B2 B — 5 45 o A, AR SR %
SIS SRR AR B T E AR R « B,
PAEFTLATE 2z FH AT RIR LA S 0 5 Fi R

(3) AT BRI DA , AR 38 W) A5 SR FUve iz £
B R IE 5 BT,

(4) 3P IRERE B AE 33847 48 07 B9 S 42 1 , B S 0
¥, 5V, HARE S S I R AR R

BRUC U85 R A BB AT R 4R e, BT 52
JRAT B R AR B ZS 18] = )M .0 T 4R B P I
B, AR G s AT S B A o F AR B A ERAL L
BRBEMHEEREFTERR, EUE 3B H TR
BRAESE 2 K, BURTE 3R BLR B PR FE 65 51
PR3, FTEL B Sh X S 9T B UOF Ak,

TEMEM SRR D, A THRIERZRERE4E
RETEZE, REHB AR AR RS P RANE
B REUGREES, AR ZREFIENS
RERERETREZAN,

BS REUAFETER

3 ERARBRETLE

BB R S R E FRE—EBE F SN E
NRYR R A, ERT RO BRER T
BRI AP, AR BEE A FIEBME. HE.EX
I R LA TRVRESE A T T 4R IR0 B B 7 A i 11 Y B
&, BITE 2 8] -3 Ab 2 B A ,

HT RIS ALK, XPRAT —#
LB TR 5 B H v . 5 FR, )’ Py,P,,P3,P,,Ps A
SA BN EE T B2 B R A AT e
SEFREDL, ML P; B4R P, 5 P, %5 PP, )
BEES d RFIW Py MR EE R EARYE S0 IR BT
BEACR R ST AR VB, AT DATR SE 48 10 o 5 4


http://www.cqvip.com

% 10 33

PO 00 http://www.cqvip.com]

FEG% AT BHAMAKKWE RN BEIE FREE =19 -

AP R S EL R TR AT B, A
A P3| PP, h S MBE R R B, P, 3 P, P, HE R EE
BATX—HHRMAE, AERFIRE THEMNN
£

=N

TEX B EAMAEEZ G, FR& B R 83
WEENE AR, gE T A B A —EE LS
HETE,

4 SEILER

XHRANEREERAPEEFAB 15 A
BEU PR E RS EERRE, RAN=ZSEE
B & Marching Cubes 8.3, B B BT AL B 5 /Y
CHNEREEH T EERTLUERRRATHE
RIBE, il 6 BiR,

(a) REMEMEFRIXE O 2 —KHLEIATREHNR

(o) FIFR PR BT BOE R 5 AT
fa: g2l Jialid:up e

(d) FURTP 3 S S E 3 )5 AT
T AR R B3R

BH6 HHS0ALAMB=HTRLLR

5 ZitE5RE

A B, GRER P A B R T =4 %
BUUARHEANEANYR RO TERERAOES
BZERNEEAS. 3FH, CPRENEEEREY
BHRA RFNERAEMRAEE, TR TAGSE
HELUSMHA TR,

B T30 B F B3 ) R R D 8 i B P TR SE
W, B A —E RN RRE, X T2 M N IEREE RIRE
IR EAREFHE, B, TS TERA
P RUE i B SR A T 3, SE IR B 8 R U [/
o} B X 23 (A 3 — P TR IR R, ARG B A
9 B RS SR I

SEIH: .

(1] ERE.RBEE. T84 BREE=Z4EMB AN
FHER[]). TRRE¥,2002(1):125-130.

[2] IR BHFMAXANSAZETHEEREBRE
(] IR . B ARBIFRE, 1997,37(4):4 - 6.

(3] %A BAL, HKFR BHZMRENBEAZNTEN
REHEE)] DA TR RS, 2003,24(12) :2295 -
2298.

[4] Franke R, Nielson G M. Scattered Data Interpolation and Ap-
plications: A Tutorial and Survey [ C]//Hagen H, Roller D,
eds. Geometric Modelling: Methods and Their Application.
Berlin: Springer — Verlag,1991:131 — 160.

[5] Lee Seungyong, Wolberg G, Shin Sung Yong. Scattered Data
Interpolation with Multilevel B — Splines[ ] ]. IEEE Transac-
tions on Visualization and Computer Graphics, 1997,3(3):
228 - 244.

[6] Arge E,Hlen M D, Tveito A. Approximation of Scattered Data
Using Smooth Grid Functions[]]. ] Computational and Ap-
plied Math,1995,59:191 — 205.

[7] Goldenthal R, Bercovier M. Spline curve approximation and
design by optimal control over the knots[]]. Computing,
2004,72:53—64.

rrrrr BN et SEtn SR S Siets Siols Slats SR it micis aiten S S AR e

(E#F 157)

BELH:

[1] Yourdon E, Argila C. SLRE MX £ 54 TREHFR[M]. B |

AR BE&=, DRes), %% b5 8 7 Tk HARE, 1998,
[2] Chidamber S R,Kemerer C F. A Metrics Suite for Object Ori-
ented Design[J]. IEEE Transactions on Software Engineer-
ing,1994,20(6):476 — 493.
[3] Chidamber S R,Kemerer C F. Towards a metrics suite for ob-
ject — oriented design[ C]//Proceedings of 6th ACM Confer-
ence on Object Orented Programming, Systems, Languages

and Applications (OOPLSLA ). Phoenix, AZ: [ s. n. ], 1991:
197 -211.

[4] Pfleeger SL. XM TRAEGERIM]. R FFEF 4t
HHRF L RAL ,2003:256 — 261.

[5] Vernazza T, Granatella G, Succis G, et al. Defining metrics
for software components [ EB/OL]. 2000. www. unibz. it/
web4 archiv/objects/pdf/csiibrary.

[6] Fenton NE, Pfleeger S L. TR EH [M]. LR 4t
AU Tk B AR 3, 2004,


http://www.cqvip.com

