Page1 CS248 W98 Lecture 12Copyright � Pat HanrahanRemainder of the CourseSplines (Today)Linear and Hermite InterpolationCubic Basis FunctionsBezier CurvesAnimationHidden Surface Algorithms

Texture Mapping

Rendering Tricks

CS248 W98 Lecture 12Copyright � Pat HanrahanSplinesFunctions that interpolate/approximate1. Filtering and reconstruction for images2. Keyframes and inbetweens for animation3. Curves and surfaces for modeling

Page2 CS248 W98 Lecture 12Copyright � Pat HanrahanLinear Interpolation = Triangle Basis

0123y1

-101Tt t tt^t()= +^-�^� < -- < <^{< <>}01^0 11 0^{0 11}0123y1y2Pt yTt yTt() () ()

11 22

CS248 W98 Lecture 12Copyright � Pat Hanrahan Cubic Hermite Interpolation 01

Page 3

CS248 W98 Lecture 12Copyright � Pat HanrahanCubic Hermite Interpolation

Solve(Cubic Polynomial)

Given:

Compute

DerivativePPP P

Pt atbtctd

Pt atbtc(),(),(),():():()

0 1 0 1

3 23 22 ¢ ¢ =+++

¢= ++

P h d

P h a b c d

P h c

P h a b c

()()()()010132

01 23====+++

¢==¢==++ ah hhh b hhhh chdh= - ++ =- +- -

=2320 1 2 30 1 2 320

CS248 W98 Lecture 12Copyright � Pat HanrahanMatrix Representation of Cubic Curves

P t a b c d tt bB t b b b b B tB tB tB t hH t h h h h H i i ii i i () () ()()()() () == [ ]ØºŒøßœ= =[]

ØºŒøßœ==[ ]=�32 03 3 0 1 2 3 03132303 3 0 1 2 3 01 3132333()()()()tH tH tH tØºŒøßœ

Page 4

CS248 W98 Lecture 12Copyright � Pat HanrahanHermite Basis Matrix

P t a b c d tt a b c dh h h h

()== [ ]ØºŒøßœ=[ ]ØºŒøßœ---ØºŒøßœ[] 3 21 0 1 0 3 0 1 0 2

0 1 1 1

1 1 0 0 2 3 0 1 2 3 0 0

1 2 1 0

1 1 0 0

0 1 2 3 1 2 4 4 4 44 3

4 4 4 44 œ ØºŒ øßœ

= [ ]ØºŒ øßœ = ØºŒ øßœ tt

h h h h H tH tH tH t h H tH tH tH t 32

0 1 2 3 031323 103132333 ()()()()

( )( )( )( ) 1 2444 3444

ii iH t=

�03 3()

CS248 W98 Lecture 12Copyright � Pat HanrahanHermite Basis Functions

H0(t) = 2t3 +3t2 +1

H1(t) = − 2t3 +3t2

H2(t) = t3 − 2t2 +t

H3(t) = t3 − t2

P^0P1P^2P^0_1P^1_1P^0_2^{1− t}t_{P tP tPP tP tP}^{P tP tP}_{01 011 12}^{02 011}_1^1_{= - += - +}^{= - +}_{( )( )}^{( )}Pt P()= 02

P^0P

1P^2P^0_1P^1_1P^0_2^{1− t}tP^3P^2_1P^1_2P^0_3 P^0P

1P^2P^0_1P^0_2P^3P^2_1P^1_2P^0_3P^1_1 Δ^0Δ1Δ^0Δ1Δ^0Δ1Δ^0Δ1_{P0P1P2P01P02P3P21P12P03P11P(t) = Pii=0n∑ Bin(t)Bin(t) = ni ti(1− t)n− i1− tt}

B_i n (t) = n

i t i (1− t)

n− i

B_0^3(t) = 3 0 t^0(1− t)^3 = − t^3 +3t^2 − 3t +1

B_1^3(t) = 3 1 t^1(1− t)^2 = 3! 2! t(1− 2t +t^2) ( ) = 3t^3 − 6t^2 +3t

B_2^3(t) = 3 2 t^2(1− t)^1 = 3! 2! t^2(1− t) ( ) = − 3t^3 +3t^2

B_2^3(t) = 3 3 t^3(1− t)^0 = t^3

B_0^3 B_1^3 B_2^3 B_3^3

=

− 1 3 − 3 1 3 − 6 3 0 − 3 3 0 0 1 0 0 0 t^3 t^2 t^1 t^0