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PROGRAM B Spline; {FORMATION DESIGN SYSTEMS LTD, 1990}
TYPE

Point 3D = RECORD

X : REAL;
y : REAL;
Z : REAL;
END;
Controlpoint4D = RECORD
X . REAL;
y REAL;
Z . REAL;
h REAL;
END;
VAR
KnotN, knotK, I. Main : INTEGER;
LimitU, LimitV : INTERGER;
KvalU, KvalV : INTEGER;
Cont points :ARRAY {0. . 15, 0.. 15} OF
Controlpoint4D;

{{ 3% 3K 3K 3K DK DK DK DK DK K K K K B 3K 3K DK DK DK DK DK DK DK DK D B B B KKK }
FUNCTION Knot (i:INTEGER) :INTEGER;

{CALCULATES UNIFORM KNOT VECTOR} Gif-4f4s— i)

{{ 3% 3K 3K DK DK DK DK DK DK K K K 3K B 3K 3K DK DK DK DK DK DK DK DK DK B B B KKK }
VAR
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KnotVal : INTEGER;
BEGIN
IF i< knotK THEN
KnotVal := 0
ELSE
IF i > knotN THEN
KnotVal := knotN - knotK + 2
ELSE
KnotVal := i - knotK + 1;
Knot := KnotVal;

END;
{25 35 35 DD D B33 3K DI DK 3K KK D B3 3K DK DK DK KK D B BN K }

FUNCTION Bspline (i, k:INTEGER:u:REAL) :REAL:
{RECURSIVE BSPLINE BASIS VALUE CALCULATION} (Bf4&3LAf 1 115 8)

PP P PP PP PP PP P PP PP PP PP PPN
VAR
t :LONGINT;
\ :REAL;
BEGIN
IF k =1 THEN
BEGIN
v :=0;
IF (Knot(i) <=u) & (u < Knot(i + 1)) THEN
v =1
IF (u = knotN - knotK + 2) & (I Main = KnotN) THEN
v =1
END
ELSE
BEGIN
v :=0;
t :=Knot i +k - 1) - Knot(i);

IF t <> 0 THEN
v := (u - Knot(i)) * Bspkline (i, (k - 1),u) / t;
t := Knot (i + k) — Knot(i + 1);
IF t <> 0 THEN
v :=v + (Knot(i + k) — u) * Bspline(i + 1, (k = 1), u)/t;
END;
Bspline := v;
END;
PP PP PP PP PP PP PP PPEP PP PP PP PPN
FUNCTION Calc-Bval (k, i, n: INTEGER; u:REAL) :REAL;
{CALCULATES BSPLINE BASIS VALUES} (3145 B FE4HEAE)
PP P PP PP PP P PP PP EP PP PP PP PPN
BEGIN
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IF K > n + 1 THEN
K :=n+ 1;
u:=ux*x(n - k+2);
I Main := i; (@ PART B 2 REAT)

KnotK := k;

KnotN := n;

CalcBval : = Bspline (i,k, u);
END;

EP PP PP PP T T TTTTTTT TP TP PP PP T T TTTTTTY
FUNCTION Calc_Point (u, v:REAL) :Point_3D;

{CALCULATES A PARTICULAR POINT ON A SURFACE} ({14 hi b — AN o A

{135 35 35 35 X3 D33 K 33K D KD 3 3 K3 3K 3K DR DK )
VAR
i, ] : INTEGER;
B :REAL;
shape pt :Point 3D;
BEGIN
Shape pt.x :
Shape pt.y :=
Shape pt.z := 0;
D:= 0;
FOR i :=0 to limitU DO
FOR j := 0 to 1limitV DO
BEGIN
B := Calc Bval (KvallU, i, 1imitU,U) =
Calc Bval (Kvalv, j, 1imitV,V) =
Cont Points [i, j].w;
D :=D + B;

I Il
o O

shape pt.x := shape pt.x + Cont Points [i, j].x *

B;
shape pt.y := shape pt.y + Cont Points [i, jl.y *
B;
shape pt.z := shape pt.z +Cont Points [i, j].z *
B;
END;
shape pt.x := shape pt.x / D;
shape pt.y := shape pt.y / D;
shape pt.z := shape pt.z / D;
Calc Point := shape pt;
END;

PROCEDURE Calcsurface;

TP T T TTTTTTTTTTTTTTTTTT3IZTTTZT
CALCULATES ALL POINTS ON A SURFACE ({it4 ghifi b1 g i)
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EP PP P PP PP TTTTTETTTTTPI PP P T T TS
CONST

Res = 32;

VaR
Surface :ARRAY[0.. Res, 0., Res] OF point 3D;
1,m : INTEGER;

BEGIN

FOR 1 := 0 to Res DO
FOR m := 0 to Res DO
Surface[1l,m] := Calc Point(1/Res, m/Res) ;

END;
END.
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