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Reverse Engineering of Compound Surfaces on the Machine Tool using a Vision Probe

K.J. Kim', K.S. Yoon, M.W. Cho (Inha University), H.D. Kwon and T. I. Seo(KITECH)

ABSTRACT

This paper presents a reverse engineering method for compound surfaces using vision system. A CNC machining center

is used as a measuring station, which is equipped with slit beam generator and vision probe. Since obtained data using slit
beam or laser scanner may have much data loss along the edge of compound surfaces, an algorithm is presented in this study
to recover missing geometric data at such region. First, b-spline interpolation is applied to extract edge information of the
surface, and as a next step, b-spline approximation is applied to recover the missing geometric data. Finally, b-spline skinning

method is applied to regenerate the surface information. Appropriate simulation and experimental works are preformed to

very the effectiveness of the proposed methods.
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Fig. 1 Scan data loss at the edges of compound surfaces
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Fig. 2 Schematic diagram of the proposed methods
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Fig. 3 Basic concept of the slit beam projection
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3.1 B-spline interpolation
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Fig 6. Edge data using b-spline interpolation
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Fig 7. X-directional line data using b-spline approximation

3.3 B-spline skinned surface

Skinning 2 F Q@RI HE EFste FHL 44
3= lofting “%H durst2 A, AL blending
42 97 TAEY L3y 95t TUL Oz
18te W ojtt. B-spline & A& ¥ skinning < F
AR K+ @ [HE C(w) (k=0A K E
BRse] o THE AW Iwy A
(isoparametirc curve)o] SHEF e oz FY
kont vector UolA AHolE patel kA ddIA
Co(w = a3 ol Aeldctn ATt

o]ﬂ
2

Cy(u) = Z

=0

5, p(Qx (k=0A, K) 13

V B30 2 skinning ¥ A2AFAE S(u,v 2t 3
I, GAZHA C(m) 7t S(u,v) 9 v parameter 7} ¥,
2 4d 53T (isoparametirc curve)S  S(u, V)
o st

s, et gol EAY + Yok
S(u,vy)= Ci(u) = iNi,p(u)Qi,k (14)
i=0

4. Simulation ¥ A

ERFoly HolA 2AMAE o] gt FHY F
Al 71€717F S48 A ¥ sl B2, & olx »
oo dolg] Fgo] B 22, od ZAke
simulation A] ¥Fgd&7} 8] F&3% CAD dlolEq
A Fgo] wAlElE dole RE-E random 3HA A

At simulation GOlE1Z AFR3}QIc}. ol o

T oX

-290 -



olEl ¥&& BAY % B 7] 93l bspline
interpolation 3} b-spline approximation & 2 &3}l b-
spline skinning method & 283t simulation 3 Y&
3359t Fig 8- F8 dlolHol diatd A
2243} b-spline interpolation & 8& AL wel A
e v Aok I B A3 o] F
AstAl 71&717t wEste 2Ae RE9 oA}
A A Zrde AL ¢ 5 Uk

\

(a) (b)

(c) (d)
Fig. 8 Errors by linear and b-spline interpolation

£, Fig. 9 simulation & £l PP &

F3ust 0 Ve ol

7
ripy
el

ettty ity
setio iy le/ ll"ll'l;
L)

ey
T

23535 ¥
Stetregi]
322 o7t

(b) Calculated errors

Fig. 9 Generated compound surface and error map
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Fig 10. Obtained scan lines using vision probe

Fig 11. Error map of generated surface
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