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A Study on Application of Reverse Engineering
using Modified B-spline approximation
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ABSTRACT

Reverse Engineering is to find CAD model through measured data of a physical
model which is not available in CAD model. The measured data are obtained from
measuring with Coordinate Measuring Machine or Laser Scanner. This paper
introduces efficient methods of reconstruction through the application of the Reverse
Engineering using Modified B-spline approximation.

CAD 2] EAHA YT RFAIL GIY AFIW By AFE Ao

%]
salA Ndstr] % a3HQ W R JF & (revese engineering)”] o] A A]
Hol @z 47d 7led A ] °]—Er°17‘i‘4[1] [7]. B&4 HEFH7E BFHFYA
Hla] ulg- HEsY FAHEo] HJS FAAoZ HYGE FAPE FJAZTZHE B
& T3 st HIAE AT F o BEFFALY JF o) A 2dd A
T 29 580l BT AYde 5 FAHE dokste oy o) ey omAd
A a7t gt wEta FEEA HAHAA TA}E 2AE H4adsle Yo

= Z

ZRaY FAH A4S AA, HF 4 Agatd ZAITAE dE HHE Folye A
g B =59 _1[_%;51_0_ sk}, ol A ol TALFA ©lo]El= NUBS surface &1
glgo AL =W

Blastr] sl

Aol Arga, 448 =de oxs
oste BAGoRH B ATolA

CATIA(Dassalt system. France)E& Al&3sted Z+z}be
AA G dugFY AFPS AFstax jio

L

- 473 -



o
of
2
ot
ol
Ho
oxl
o
kl

7 B-spline 2AHE 8% A3 HEol B dF

2. A2 A3}

2.1 B-spline® B-spline?] <A} ¥4
B-spline curve fitting& Fo13 Adlo]g & 2F Ayt EI(interpolation)F A8 S
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Fig. 1 Construction of Composite B-spline curve
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B-spline F4-& Fo3 delejvt FAAE Ave 27 FHo|th - B =F
A Fe2 e FALE EFEEHSA ATE FAHPY AolE Aus FEE A
(approximation) HAeoltt. wetd 'FAHAPE 2AHMSE st B-spline 4’9 <A
S Aorsith, A(D)H Zo] E&F E3 B-spline2 free end condition®l ¢ &

A

¢

2L
=3 il
o] ¥ tangents ¥ FAX FAAL /MX 2 2AHE TFolo HAHE FLE I
Z34e =AM e2 89 B-spline F4& A AsA @ws D)9

R'=[V; Viy| Visy Vizes 178 R'=[P; Py, Pixy Pis3 172 A ST}

2.2 &4 B-spline curve
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D) My=(B+B)/2; M,=(R+PR)/2; B =(R+M)/2; P =(P+M)/2
ii) It starts from P, and ends at P,
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iii) The start tan gent vector t, at P, is equal to (M, — P,)
iv) The end tan gent vector t, at P, is equal to(P, — M)
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Curve segment’} n/l2 #EZAHW Fojx =2HAL BFE AL83t9  composite
modified B-spline curve®] Ad¥tAS 2 (3)3} o] F& 4 9l
Boundary condition
B =r©)=kr @+ R} 3 I I |
' _ 1 __1_ L] _
P =r(l)=PB+(B+P))4 —» §= | 4/-2 0 2 of|lp =K.R
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Ferguson curve Modified B-spline curve
Hu)=UA=UCS with 0<u<l r(u) =UCS =UC(K,R) =U(CK, )R =UNR
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R=[F, R A A]

r'"(@y=UN, R for i=0,1,2,....,n—1, where, U=[1uu’ o],

1 2 1 0
Nm=-111* —12 _01 —21 (1) R'=[P; Piy; Piyy Py 17 (3)
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Measured point
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B-spline approximation curve
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Fig. 10 Bucket blade®] €¥= mdg Fig. 11 Impellere] €38 = =dg
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