Topic 15:
Interpolating Curves

e Intro to curve interpolation & approximation
e Polynomial interpolation
e Cardinal splines



Interactive Design of 2D Curves

Goal : e,xpav\d voco\\om\ag &Q fvmooldm% Pr‘\mf{-ives
lo%\thV\O\ %\o\aal O\V\d‘j{'ic s\/\aPes‘ and
DD ammes\nos

C l\(}cqm\o, ~_

- Notural X imbuihie ‘mlremojriow
. Conrrollobole Swmooknesc
- A\G&S\AQ\—O\L)\Q resolution
, Aha\ﬂjﬂc devivatives thot ave wgﬂ +O Cowmp V‘Jm

' OOMAPQC\‘ MP NS Q\/\J('QJH on



Interactive Curve Design: Three Basic Tasks
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2D Curve Design: General Problem Statement
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2D Curve Design: General Problem Statement
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Linear Interpolation
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C" Continuity

'DQ/Q&SOO\,\ A g:,w\o‘('\gv\— ic called C™ lg? s
V\A‘\/\ order O{‘erivajrive S OOWH’Y\\AOMS @UQJ\\\le’\m

curve s NOT c° Curve (3 (° Qurve & C L

_ Qi) (D)
W / \ /\ /\
dx_ NoT DEFINED . T L
1t AT BREAYPOWT | .‘

L ?
JX  NoT DEFINED NOT DEFINED L
O\JC’L AT BRFAYPOWT

AT BRFAYPOINT |




Linear Interpolation
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2D Curve Design: General Problem Statement
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Topic 15:

Interpolating Curves

e Polynomial interpolation



General Polynomial Interpolation
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Cubic Interpolation
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Cubic Interpolation: Basic Equations
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Cubic Interpolation: Computing the Coeffs
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Cubic Interpolation: Computing the Coeffs
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Cubic Interpolation: Computing the Coeffs
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Cubic Interpolation: Evaluating the Polynomial
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Cubic Interpolation: What If < 4 Control Points?
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Cubic Interpolation: What If > 4 Control Points?
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Exact Interpolation of N Points
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Cubic Interpolation: Evaluating Derivatives
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Specifying the Poly via Tangent Constraints
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Specifying the Poly via Tangent Constraints
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Degree-N Poly Interpolation: Major Drawback
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Degree-N Poly Interpolation: Major Drawback
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e Intro to curve interpolation & approximation
e Polynomial interpolation
e Cardinal splines



Exact Interpolation of N Points
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Degree-N Poly Interpolation: Major Drawback
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Degree-N Poly Interpolation: Major Drawback
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Cubic Interpolation: Evaluating Derivatives
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Specifying the Poly via Tangent Constraints

notead o specifymg 4 cortrd pomls, we
Cou\vé SPQQ%& B Pomk O\V\OQ A O\e(‘i\/O\JNVNQ

= wnplace M pour of eqs woith

(uw v] = (v 3@®)] [(ct t\z] \

-

Az b=
CJX d’U PQ( b\ |
E;;Ct) d—JCGﬂ :t& 2+ %{L] 0, ba
Qs ,o'sJ

(wv) _

E@\y\“ 2
5, - B

P

\



Specifying the Poly via Tangent Constraints
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Splines: Local Control + Reduced Continuity
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Cubic Cardinal Splines
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Cubic Cardinal Splines: Specifying the Curve
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Cubic Cardinal Splines: Defining 15t Segment
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Cubic Cardinal Splines: Defining 2" Segment
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Cubic Cardinal Splines: General Case
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Cardinal Splines: The Strain Parameter
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Catmull-Rom Splines
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