CMSC427
Parametric Surfaces



Moving to 3D

* Polygonal meshes

» Set of standard shapes
in Blender

e And low to create the

 And store
e And draw them

lathe

render




Bilinear patch

* Blending of four 3D points

* Ruled surface
* Swept out by sequence of lines




Bilinear patch

* Blend simultaneously along two lines
 PO1 =t(P1-PO) + PO <L
e P23 =t(P2-P3) + P3 <«
e Sametin[0,1]
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Bilinear patch

* Blend simultaneously along two lines
* PO1 =tP1 + (1-t)PO L

e P23 =tP3 + (1-t)P2 <L ; .
e Sametin[0,1]
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* P = 5(tP1 + (1-t)PO) + (1-s)(tP3 + (1-t)P2) — —
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Bilinear patch

* Questions
* What order polynomial? P P2
* Convex combination?
e What is drawn if t is constant?
 What is drawn if s is constant?

7 P23

e P=s(tP1 + (1-t)PO) + (1-s)(tP3 + (1-t)P2)
W’Z/éeé



Bilinear patch

* Questions
* What order polynomial? P P2
* Convex combination?
* What is drawn if t is constant?
* What is drawn if s is constant?

P01 P
P23

PO

P3

e P=s(tP1 + (1-t)PO) + (1-s)(tP3 + (1-t)P2)
e P=stP1 + s(1-t)PO + (1-s)tP3 + (1-s)(1-t)P2



Circle with trig: review

sin(t)

cos(t)

/ﬂ/ﬂ/liﬂ)

Parametric equation

X = R cos(t)
J
y = R sin(t)

0<t<1




Parametric cone: lathing
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Parametric cylinder: lathing




Creating polygonal meshes: summary

world data coIIectlon

* Regulappolyhedro
* Cubss, tetrahedraons, icosahedrons, dodecahedrons, ...

* Operations that create shapes
e Extrusion &

» tathing{Surfaces of rotation)—=> /%Wﬁk'
* Surface subdivision,.— C}/ Jen c}'Q/f‘

e Parametric shapes (related to operations)

. Bilir@tc\hes, quadrics,@ipses, etc.




