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Bezier Curve



Bezier Curve      v.     B-Spline



B-Spline Segment

p(t) = (–1/6 p0 + 1/2 p1 – 1/2 p2 + 1/6 p3) t3 +
(  1/2 p0  – p1 + 1/2 p2                     )t2 +
(–1/2 p0         + 1/2 p2                    )t +

1/6 p0   +2/3 p1 + 1/6 p2

t=0 t=1



B-Spline Segment

p(t) = (–1/6 p0 + 1/2 p1 – 1/2 p2 + 1/6 p3) t3 +
(  1/2 p0  – p1 + 1/2 p2                     )t2 +
(–1/2 p0         + 1/2 p2                    )t +

1/6 p0   +2/3 p1 + 1/6 p2

t=0 t=1

p(t) = (–1/6t3  + 1/2t2 – 1/2t + 1/6)p0 +
(  1/2t3 – t2 + 2/3)p1 +
(–1/2t3 + 1/2t2 + 1/2t + 1/6)p2 +
(  1/6t3 )p3

= B0(t)p0+B1(t)p1+B2(t)p2+B3(t)p3



B-Spline Basis

t=0 t=1

p(t) = (–1/6t3  + 1/2t2 – 1/2t + 1/6)p0 +
(  1/2t3 – t2 + 2/3)p1 +
(–1/2t3 + 1/2t2 + 1/2t + 1/6)p2 +
(  1/6t3 )p3

= B0(t)p0+B1(t)p1+B2(t)p2+B3(t)p3

B1(t) B2 (t)

B3(t)B0(t)

2/3

1/6



Partition of Unity

t=0 t=1

p(t) = (–1/6t3  + 1/2t2 – 1/2t + 1/6)p0 +
(  1/2t3 – t2 + 2/3)p1 +
(–1/2t3 + 1/2t2 + 1/2t + 1/6)p2 +
(  1/6t3 )p3

= B0(t)p0+B1(t)p1+B2(t)p2+B3(t)p3

B1(t) B2 (t)

B3(t)B0(t)

2/3

1/6

B0(t) + B1(t) + B2(t) + B3(t) = 1

Bi(t) ≥ 0

B-spline curve always in
convex hull of control points



Continuity

p0123(t) = B0(t)p0+B1(t)p1+
B2(t)p2+B3(t)p3

p1234(t) = B0(t)p1+B1(t)p2+
B2(t)p3+B3(t)p4
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p0123(1) = p0123(0)
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Continuity

p0123(t) = B0(t)p0+B1(t)p1+
B2(t)p2+B3(t)p3

p1234(t) = B0(t)p1+B1(t)p2+
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Joining B-Splines



Uniform B-Splines
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Uniform v. Non-Uniform B-Splines
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knot vector: [0, .5, 1.3, 3.4, 4, 5.1, 6, 7]


	B-Splines
	Bezier Curve
	Bezier Curve      v.     B-Spline
	B-Spline Segment
	B-Spline Segment
	B-Spline Basis
	Partition of Unity
	Continuity
	Continuity
	Continuity
	Continuity
	Joining B-Splines
	Uniform B-Splines
	Uniform v. Non-Uniform B-Splines

