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A study on develpment of algorithms for
the B-spline freeform modelling
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Control_points - Control points of control
polygon

Knot_points - knot vectors of B-spline curve or
surface

deg - degree of B-spline basis function

k - degree + 1

n - number of Control_points

procedure blend_curve()
var i. k. t: real:

begin
fori:=0 to n—k+2 do
fort:=0to 1 do
if starting point
moveto(devices, t, basisfunction(i k,t));
else
lineto(devices, t, basisfunction(i,k.t));
end if
nextt
next i
end:

function basisfunction
(var 1, k, t, Knot_points: real): real
var templ, temp3, temp2. temp4: real;
begin
if k>1 then
templ = Knot_points|i+k-1] - Knot_points|i]
if templ < 0 then
temp3 = (t-Knot_points|i])
* basisfunction(i.k-1.t)/temp]1;
else
temp3 =0;
end if
temp2 = Knot_points{i+k] - Knot_points|i+1];
if temp2 <> 0 then
temp4=(Knot_points|i+k]-t)
* basisfunction(i+1.k-1.t)/temp2:

else
tempd = 0;
end if
basisfunction: = temp3 + temp4;
else

if Knot_points|i]<=t
and t<Knot_points[i+1] then
basisfunction = 1:

else
basisfunction = Q;

end if

end;
Fig.1 Routines for calculating the B-spline

basis functions and blending curves
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Fig. 2 Blending curves of a nonuniform

B-spline curve
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procedure b_spline_curve()
var i, k, p0, pl, p2.s.t, X, y, v: real;
begin
draw_polygon;
fort:=0to 1 do
fori:=0to ndo
x =x + Control_points
* basisfunction(i.k.t);
y =y + Control_points
* basisfunction(i.k.t):
next i
if starting point
move2d(devices.x,y);
else
draw2d(devices.x,y);
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end if
nextt
end;

function draw_polygon(var Control_points: real)
var i: real;
begin
fori:=0 to ndo
if starting point
move2d(devices, Control_points);
else
draw2d(devices, Control_points):
end if
next i
end:

Fig. 3 A Routine for drawing of nonuniform B-
spline curve
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Fig. 4 The B-spline curve with nonuniform

knot vectors
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Fig. 5 The B-spline surface with nonuniform

knot vectors

procedure b_spline_surface(var Control _points,
UKnot_points. VKnot_points:real)
vari, j. ku, kv, tu tv, X, y. z, v, w: real;
U. u - remark characters for u-direction
V. v - remark characters for v-direction

begin
v : basisfunction of Uknot_points;
w o basisfunction of Vknot_points;
for tu:=0to 1 do
fortv:=0to | do
fori:=0 to nudo
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for j:=0 to nv do
x = x + Control_points

* v * w:
y =y + Control_points
* k.
z =z + Control_points
* K g
next j
next i

if starting point
move3d(devices.x.y.z):
else
draw3d(devices.x.y.z);
end if
next tv
next tu

fortv:=0to 1 do
for tu:=0 to 1 do
for j:=0to nv do
for i:=0 to nu do
X = x + Control_points

ok e
y =y + Control_points
¥k
z = z + Control_points
* %y
next i
next j

if starting point
move3d(devices.x.y.z);

else
draw3d(devices.x.y,z);

end if

next tu
next tv
end;

Fig. 6 The routines for displaying nonuniform
B-spline surface
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function draw_controlnet(var u, v:real)
var nu. nv: real;
begin
for nv:=0to v do
move3d(devices, Control_points);
for nu:=1 tou do
draw 3d(devices, Control_points);
next nu
next nv

for nu:=0 to u do



move3d(devices, Control_points);
for nv:=1tov do
draw3d(devices, Control_points);
next nv
next nu
end;
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