
1 The mathematics

1.1 B-spline definition

n = degree of spline (1)

τ = number of knots (2)

π = number of control points (3)

t0 . . . tτ−1 = knot values (4)

P0 . . .Pπ−1 = control points (5)

1.2 Algorithm

tb ≤ t < tb+1 ⇒ S(t) = Qn
b (6)

Q0
k = Pk (7)

Qd
k = (1− αdk) ·Qd−1

k−1 + αdk ·Qd−1
k (8)

αdk =
t− tk

t(k+1)+(n−d) − tk
(9)

2 Procedure

1. Let T = [t0 . . . tτ−1].

2. (TL, TH) = span (t ≥) T = ([t0 . . . tb], [tb+1 . . . tτ−1]).

3. Tl = last n values from TL = [tb−n+1 . . . tb].

4. Th = first n values from TH = [tb+1 . . . tt+n].

5. b+ 1 = length of TL.

6. Let P = [Pb−n . . .Pb].

7. Q = zip (Pl ← P,Ph ← tail P, tl ← Tl, th ← Th) :

(a) α = t−tl
th−tl

(b) Q = (1− α)Pl + αPh

8. If Q contains only 1 item, return it. Otherwise. . .

9. Let P = Q.

10. Let Tl = Tl with first value removed.

11. Let Th = Th with last value removed.

12. Go to step 7.
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