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Last Time:
Continuity Constraints,
Derivatives and Polar Forms




Modeling 2D Shapes with Spline Curves

The fonts we use ...




Continuity of Joints Between Curves




Derivatives and Polar Forms --

f(@---aqa&---,(s):g((j,...,(j,(S,...,(S),forkgm
S— S—— ~—



The Cubics Case

C° < f(¢,9,9) = 9(¢: ¢, 9)

C' < f(a,q,u) =g(q,q,u) ¥

C? < f(q,u,v) = g(q,u, ) Vuv
C? < flu,v,w) = g(u,v,w) Yu,v,w

fTCO < f(a,9,9) = g9(q. q,Q)T\

C' < flg,9,0) = g(q,4,9)
\02 < f(q,0,6) = g(q,6,9)
\_C" < f(9,0,0) = g(4,0,9)




Today:
Splines and B-Splines




Carl de Boor

Carl de Boor

Matha?npar::?ai A Eractical
Scences . Guide to
Splines

Revized Edition

% Springer



History of Splines

* Designed to create smooth curves
 Similar to physical process of bending thin wood plates
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B-Spline Curves

p(t) — ZpiNin (t) i control point index
=1

n degree

[order = degree + 1]
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B-Spline Basis Functions

1 7, <<t
NO (t) { i—1
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de Boor recurrence

Ny (1)=
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B-Spline Basis Functions
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B-Spline Basis Functions
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Uniform Case

U — Uy Uy — U

Nya(u) = Nopolu) +

U1 — Uy Uo — TUq

Nyplu)

Noa(u) = ulNyolu) + (2 — u) Ny g(u)
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B-Spline Basis Functions

1 7, <<t
NO (t) { i—1
oW,
N’ _ [ — tl 1 Nn—l n+l Nn—l
()= (1) + (0
i+n—1 _ti—l tl+n l

de Boor recurrence

N;(1)=

17/105



B-Spline Basis Functions
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B-Spline Basis Functions
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B-Spline Curves

p<r>=ipiN;“ (t)



Uniform B-splines

‘fﬁ §£+p ¢k &k SR+ p+1
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B-spline Properties

* Piecewise polynomial

e (™Y continuity at knots of multiplicity u

* Compact support

* Non-negativity implies local convex hull property
* Variation diminishing
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B-spline Curve Example

222222



B-spline Curve Example




B-spline Curve Example
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That’s All
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