RATIONAL SPLINES

· [image: image1.wmf][
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wk’s are weight factors

· non-rational (polynomial) splines – can not model conics

· NURBS – Non uniform rational splines

· Use homogenous coordinates – denominator becomes homogenous coordinate

· more flexible – wk = 1, (k = 0..n ---- B-spline.

· Modeling conics – refer to book.

· (quad B-spline – [0,0,0,1,1,1]; w0 = w2 = 1, w1 = r/(1-r)

· vary r to get different conics)

BETA-SPLINES ((-SPLINES)

· GEOMETRIC CONTINUITY CONDITIONS ON THE KNOT POSITIONS

· CONTINUITY PARAMETERS --- ( PARAMETERS

· G0 AT uj – Pj-1(uj) = Pj(uj) : Positional Continuity

· First Order Continuity (Unit Tangent Continuity)

· (1P’j-1(uj) = P’j(uj) --- (1 > 0

· Second Order – Curvature Vector Continuity

· (12P’’j-1(uj)+(2P’j-1(uj)=P’’j(uj)

· (1 – Bias parameter

· (2 – Tension Parameter

ALL SPLINE REPRESENTATIONS REDUCE TO MATRIX TERMS -------- P = UMB

SURFACES - BICUBIC SURFACES
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· Cubic in u as well as in w

· P = UAWT (compare with cubic curve P = UA)
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· For u = 0 or 1 and for w = 0 or 1 --- 

· Four cubic curves define the border

· Each defined by 2 end points and 2 tangent vectors
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· Total of 12 vector inputs

· For defining the surface --- 4 additional vectors are needed

· Define Second Derivatives (rate of change of slope) at the 4 corners

4 – TWIST VECTORS
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GEOMETRIC INPUT MATRIX FOR THE SURFACE
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If twist vectors = 0 ----- Fergusson Patch

P = UAWT ----------------------- P = UA

P = F(u)BF(w)T------------------ P = FB

P = UMBMTWT ---------------- P = UMB

Generalization of curves onto surfaces

COMPOSITE SURFACES
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FOR G1 CONTINUITY – p1w and q0w SHOULD BE SAME AND THE TWO AUXILIARY CURVES BE PROPORTIONAL
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DEGREES OF FREEDOM   
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= 48+24+1

= 73

BEZIER SURFACES
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[image: image7.wmf]
m = n = 3






 
       Bicubic Bezier Surface

· P(u,w) = F(u)BF(w)--------------------------p(u) = FP

· F ------------- Bezier Blending Function matrix

· Surface as a net of orthogonal curves

· Slopes at the boundary curves are dependent on points - "upto 1 point away"

· Altering points further than that does not alter continuity between adjacent surface patches

B-SPLINE SURFACES
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B-SPLINE CURVES : CONTNUOUS CURVE SEGMENTS



SURFACES :  COMPOSITE SURFACE PATCHES
P(u,w)= UkMkPklMlTWlT
[image: image9.wmf]------------------ P(u) = UMP for curves
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