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The forecast of curve shape reforming by variation of B-spline knot vector values
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B-spline curves and surfaces are effective solutions for design and modelling of the freeform

Abstract

models. The

control methods of these are using with control points, knot vectors and weight of NURBS. Using control

point is easy and resonable for representation of general models. But the movement of control points bring

out the reformation of original convex hull

The B-splines with nonuniform knot vector provide good result of the shape modification without convex

hull reforming. B-splines are constructed with control points and basis functions. Nonuniform knot vectors

effect on the basis functions. And the blending curv

es describe the priorities of knot vectors. Applying of

these, users will forecast of the reformed curves after modifying controllable primitives.
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procedure Bspline _basisfunction;
var i, value: real;
begin
for i::0 to n do
for t=0 to 1 do
if t == 0 then
moveto(device, t, basisfunction(, Kk, t));
else
lineto(device, t, basisfunction(i, k, t));
end if
end;
end;

end;

function basisfunction(var 1, k, t: real): real {

var denoml, denom3, denom?2, denomd: real;

begin
if k > | then
denoml : Knotli+k-1} - Knot{k+l];

if denoml <> 0 then
denom3 = (t Knotli}}*basisfunction(ik- 1.t}/denoml;
else
denom3 = 0;
end if
if denom2 <> ( then
denom4 = (Knotli+k]-t)*basisfunction(i+1k-1,t)/denom2;
else
denomd = O;
end if
basisfunction: = denom3 + denom4;
else
if (Knotli] <= t) and (t <= Knotli+1]) then

basisfunction: = 0;



else
basisfunction: = 1,
end if

end;

Fig.l A routine for calculating B-spline basis function & blending curve
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Fig.2 A B-spline curve with nonuiform knot vectors
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Fig.3 The generation of nonuniform B-spline blending curves
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Fig. 4 (a) k = 3, n + | = 5, knot vectors { 0.0 0.0 0.0 1.0 1.0 3.0 3.0 3.0
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Fig. 4 (b) k = 3, n + 1 = 5, knot vectors { 0.0 0.0 0.0 1.0 1.5 3.0 3.0 3.0
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Fig. 4 (d) k = 3, n + | = 5, knot vectors [ 0.0 0.0 0.0 1.0 25 3.0 3.0 3.0]
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