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The Matching of Free-Form surface using
Motion—-based RMC

Chul-Ho Park’

ABSTRACT

Malching techmque is a {undamental geometric operation used m the trunmed surince modals and boolean operalions ol
them 1n the sclid and geometric modeling systems Because the matching operalion takes a lol of compulational cost o
represent ihe smoothness carrectly by the constraints for differential coefficient of Ingh degree and concurrently move 1o
selected several points of surfaces, 1 is very dilfieult to find 2 general solution along the complex of funchiens.

In tus paper ave deline o BMC(Rotabon-Minmmzmng Curve) and prepose new Free-torm Deformaaton Malchimg method.
RMC 15 based on Lhe gecinetric techmiques, such as Lhe tangen! vector, the curvature denvanve of the malchmg curve and
surface The performaice of proposed method does not depend on the geometiie complexily of the mpul surface, bur mostly
depend on the complexity of the matclung curve dsclf Also, since mtrnsic guaniiies correspondmy the curve can be reused
1 malching basig function, 1t can be efficiently apphed to Lhe optmuzalion problems
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RMC Algorithm 1
Rotation-Minimizing Curve ol the vector _1;0 along

the sphne spme curve g (d.

INPUT : vector _z;.), number of steps N .
OUTPUT . vector _131

—_— —

w= #y -
for i from 1 to N do

= _qliy+ (i N)AD ;

w=w—(w, Ot;

IEYARE

o~
= 1wl wl;

RMC Alporithm 2
LEuler paramcters of an orihogonal malrix

INFUT @ erthogonal mairix R
QUTPUT . normalized Euler paramelers £ d,
the sign is arbitrary.
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RMC Algorithm 3

¢! Hermite mterpolation with orthogonal matrices

INPUT : normalized Euler parameler oy, &, an—
gular velocibes _:::;Q, _C.;l;
QUTPUT : coefficlent matrices Ay, -, A with

t=tgassociated weights ey, =, w..

di0 = B dy+ BN dy+ (A48 vy) +
B0 (d — (41/8) v)) + BX2) dy
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Compute the rational Free-lorm Curve represen-—
tation (8) from Euler's formula(3)
Explicit formulag for the weights and coellicient

matrices are given.

RMC Algorithm 4

conversion of the splne spne curve o a

Free-form curve with the prescribed weights v,
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P{n

INPUT * NURBS representation of P {#.
Convert P (/) into Bemer spline form by repeated
knol nsertion, this results in N Bezier segments.
QUTPUT : NURDBS representation of ¢{fH
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for i from 0 lo N-1 do
for 1 from 0 o n do
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Algorithm 6. Rotation Minimizing Curved Surface

Input ¢ A sel of data points tw be Tilted,
curvature and weight points of the data peinl sel,
an error margin MaxPniEmr, and a maxamum loop
counl MaxNumLoop

Oulpul . Rotation- Minimzing Curved Surface

specified by the spine curve B (s)

Begin

Break the data sel mlo segments and sections

based on given curvature and weight of lhe joint

poinls,

For each segment D,

Begin

Compule mmbal }, values lor each cwrvalire and

joint points:

Compule initlal 7, values for ail the data points:
Do

Compute ap and &g [or each B-sphne curve
piece

Q, Irom Eqs(18X17).

Compute #, values [or each data poimts [rom
Eqg (11)

Compue  Rotarion—-Minimizing  crror RotMinErmr
between

O fy and @,

Increase the number of iteration steps

NumlLaop -

Unul {RothhinErr < MaxPntErr} or (NumLoop
> MaxNumlLoop) ;

End ;
End.
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