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Data Cloud Direct Reduction in Reverse Engineering

Hong Jun', Di ng Yuchengl, Cao Liangl, Wu Di anliang2
(1. School of Mechanical Engineering, Xi' an Jiaotong Universty , Xi' an 710049, China; 2. School
o Mechanicd Engneering, Shanghai Jieotong Universty , Shanghai 200030, China)

Absract : Based on andyzng the goplicability of chord and ang €2deviation criterion and enveloping box method , an im2
proved direct data reduction method was proposed , in which two exiting methods were combi ned?enveloping box was gp2
plied to congruct the segmenting planes, then process the data cloud into sructured measured data sored according to the
scanning lines; the chord?zang e deviation criterion was adopted to reduce the data sequentidly. Sme typicd cases, such
as cading nolding board , autonohile engine cover and humar?head sculpture , were chosen to verify this data reduction
method. It isfound that neMy proposed method possesses the advantages of both chord?zange deviation and enveloping
box methods and breaks up the limitations of these two methods in case of sharp curvature variations and multiple addi2
tiona features in measured data. Thus it can be utilized to reduce data directly and dficiently , eeciadly the scattered
data with conplex additiond festures.

Keywords: reverse enginesring; nonZontact measurement ; data reduction

werl?! Flip#  qunl®
1 , Bk SIL

12003 - 11 - 06. : (1968 ),
(2002AA414110) .

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



662

38
, |_bppe[5] k!4 ,
PM ( Progresdve Meshes) 2
, [1-3] ,
1 { Xmin, Xmax: Ymin: Ymax: Zmin,
Znax} )
' I ' ” 60'! 6O|
) Pi, Pi n
, , n , n 24
32 ,
1 ) (31 n '
S(u,v): S(u,v) = av’ + buw + o (1)
’ ' U v a b c .a bec
’ ’ , [6].
. Ad Pi(l(:1,2, , n) S(u,v),
Pn, Ps, Pc), P P P
Ad, 1 . A B C) A B C
Pi ( 2. [2.7]
, , , s 1S(u) - T(u) | < ZL2(My +2Mp + M)
2 , 1 (2
(1) Aa  Ad; T(u,v) : @)
(2) Po P1 P2,
(3 Po P1 P2, PoPL PoP: €, v2
a,d=| PPy Sr0l; L =3 2(My + 2My + My C)
(4) o <Ad , d<Ad , Py, ‘M1 M2 Ms (2) uv
P> Ps, P3 , €1
, ® , Ps P = L B,
P2, Po=Ps 3 ; 26 .
(5 a<Ao, d<Ad , Po = . 26 3
P, P1= Py, P, P3, P3 , 6 ' 12
.® P 8
P, = Ps 3 ’ 2

(6) :
: 2

a: ;d: :Po P1 P, Py (a) (b)

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



663

I =377 B 4)
@ @ 5

E v2
® " 2(M1 + 2M3 + Mg) (6)

(6)

(1

(2 (6)

(3

B

(4

3
2

2
2

(1) €,€,€E3€,, €,
€,€54

£ |
0105
2 5

(3

€4

© : @ @

411

ot

L SH300
+ 0105 mm.

2 mm, 512

(@ B

' 015,
0108 mm, 019

412

ATOS

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



664

0yg=5mm, €:;=1nm,
n=30. 4b
’ 2213 ,
312 ,

413

&
L

1“"‘"_5" '11’

(@ (b)
4
[1]
Sa ( ) ,
ATOS .
: 8o =115 mMmE 1 =015 mm, n =30,
912 , 1187

(2]

by RER . :

B

[4]
(a (b)

5 [5]

(6]

’ ' (7]

33
015° 1 mm,

5b, 317

2

Wer DJ, Milny MJ, Bradey C, e d. Reverse engnee?2
ing phydca modds ermploying wrg?around B29line surfaces
and quadrics[A]. Proceedings of the Inditution of Mechani2
cd Engneers[ C]. SQffolk, UK: Prdfessond Engneering
Publishing Limited , 1996. 147 - 157.
Flip D, Magedon R, Markot R. Suface dgorithms usng
bounds on derivatives[J]. Conputer Aided Gaometric D&
dgn, 1986, 3(2) : 295- 311.
N W, Bradey C, Zhang Y F, e d. Coud data moddling
erploying a unified rorredundant triangdar mesh [J].
Conputer?Aided Design, 2001, 33(2) :183 - 193.
Eck M, DeRose T, Duchanp T, e d. Multirelution andy2
dsaf arhitrary meshes[A]. Proceedingsdf SIGGRAPH on?
puter Ggphics [C]. New York:ACM, 1995. 82 - 90.
Hoppe H. Progressve meshes[A]. Proceedings o SI@
GRAPH Gomputer Qrgphics [C]. New York: ACM, 1996.
99 - 108.
Ferrie F P Lagarde J , Whaite P. Darboux frames snakes and
spequadrics: geometry from the bottom up [J]. IEEE
Transactions on Pattern Anadlyss and Machine Inteligence,
1993, 15(8) : 71- 83.
Fed L A ,Richard A M. TesHlaing trimmed NURBS sur2
faces[J]. Computer?Aided Design, 1995, 27(1) : 16 - 26.

( )

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



