Texture Mapping

Map a 2D Texture onto an Object

* How?

Consider a Cylinder

Make a nice can of soup?

TOMATO
soup

Cylindrical Mapping

parametric cylinder explicit cylinder

X=rcos2mu X =T1C0S 2T

y =rsin 2mu y=rsin2n

z=hv z=h ”
maps rectangle in u,v space to cylinder QL)
of radius 6 and height / in world coordinates

s=u
t=v

maps from texture space
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Make a nice can of soup?

Cylindrical Mapping

parametric cylinder explicit cylinder

X=rcos2nu X =T C0S 2T
y =rsin2mu y=rsin2n
z=hv z=h

maps rectangle in u,v space to cylinder

of radius e and height /2 in world coordinates

=u
=v

maps from texture space

Cylindrical Mapping

parametric cylinder explicit cylinder

X=rcos2nu X =T C0S 2T
y =rsin2mu y=rsin2n
z=hv z=h

maps rectangle in u,v space to cylinder

of radius e and height /2 in world coordinates

=u
=v

maps from texture space
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Cylindrical Mapping

parametric cylinder explicit cylinder

X=rcos2mu X =T1C0S 2T
y=rsin 2nu y=rsin2n
z="hv z=h

maps rectangle in u,v space to cylinder

of radius e and height /2 in world coordinates

maps from texture space

—(0,0.5)

(0,0)
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Cylindrical Mapping

X=rcos2mu
y=rsin2nu
z=hv
maps rectangle in u,v space to cylinder

of radius e and height / in world coordinates /
(0.5,0)
(6,h)

S=1u
=

maps from texture space

(0,0)

4

Cylindrical Mapping

parametric cylinder explicit cylinder

X=rcos2mu X =T1C0S 2T
y =rsin 2nu y=rsin2n
z=hv z=h

maps rectangle in u,v space to cylinder

of radius e and height /2 in world coordinates /
[(USX0)

=u
t=v

maps from texture space

Cylindrical Mapping

parametric cylinder explicit cylinder 03y

X =T1C0S 2T
y=rsin2n

X=rcos2nu
y =rsin 2mu
z="hv z=h

maps rectangle in u,v space to cylinder

of radius e and height /2 in world coordinates /
(0.5,0)

s=u
t=v

maps from texture space
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(0, 0)

(0, 0)

~
(1,0)

Cylindrical Mapping

parametric cylinder explicit cylinder (¢

X=rcos2mu X =T C0S 2T
y=rsi y=rsin2n
z=hv z=h

maps rectangle in u,v space to cylinder

of radius e and height /2 in world coordinates /
[(U=X0)]

(e,h)

=u
=v

maps from texture space

Spherical Map

We can use a parametric sphere

n 27u cos 2mv
z = sin 27u sin 21V

in a similar manner to the cylinder
but have to decide where to put
the distortion

Spheres are used in environmental maps

—(0,0.5)
(0, 0)
r’d
~
1,0)




Spherical Map Texture Mapping

What if we don’t have a cylinder or sphere?

(6,0)

(0,0.5)

P j

(0.5,1) \(I.U.S)

Two-part mapping Cylindrical Mapping

) . ) parametric cylinder
°One solution to the mapping problem is to Feos 2
X=TIcCosZmu

_flrst map.the texture to a simple g
intermediate surface z=v/

° Example: map tO cylinder maps rectangle in u,v space to cylinder » <
of radius e and height /2 in world coordinates / = 0, 1)
(0,0.5)

—(0.5,0)

(0, 0)

=u

s
fd t=v

maps from texture space

Texture Mapping during Modeling Texture Mapping during Modeling

* Banana? * Banana?
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Texture Mapping during Modeling

* Banana?

Texture Mapping during Modeling

* Banana?

Two-part mapping

°One solution to the mapping problem is to
first map the texture to a simple
intermediate surface

°Example: map to cylinder

O Mapping

> O(x,y,2): Map intermediate
surface onto the

object

T'(x,y,2)
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S Mapping

T’(x,y,z): Map texture onto an

T(s,t) =
intermediate surface

S Mapping and O Mapping

Map texture onto an

T(s,t) = T(xy,2):
intermediate surface

O(x,y,z): Map intermediate
surface onto the
object

T'(xy.z) -




Cylindrical Mapping

parametric cylinder N /<mr
N
X =1cos 2w u (1, 1)
y =rsin 2mu
z=v/h

—(0.5,0)
0,0

maps rectangle in u,v space to cylinder i |
of radius e and height /2 in world coordinates / = \H'. 1)

(0,0.5)
(6,h)

maps from texture space

Spherical Map

(0,0)

(0,0.5)

(0.5,1) K (1,0.5)

Second Mapping

* Map from intermediate object to actual object
* Normals from intermediate to actual

* Normals from actual to intermediate
* Vectors from center of intermediate

actual intermediate

) &,

Intermediate surface Object Normal
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Spherical Map

We can use a parametric sphere
X =r cos 27u
y =1 sin 27tu cos 2mtv
z =r sin 27u sin 21tV

in a similar manner to the cylinder
but have to decide where to put
the distortion

Spheres are used in environmental maps

Box Mapping

*Easy to use with simple orthographic
projection
*Also used in environment maps

| Back

——= | Left Bottom

5 | Front

Intermediate
surface
Normal




Table 2

" [Cyinder [Box [sphere [pine

Bad Centroid | Centroid

open cyl |Box Sphere
Intermediate | Shrink ISN/Box |Redundant |Slide

wrap Proj

Table 2

Sphere[Piane |

Object Beg O¥ O¥ S
Normal

Object Bag Centroid |Centroid
Centroid |gp€ Box Sphere
Intermediate ISN/Box W
Surface

Normal

More Examples
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Another Example

A = planar B = cylindrical C = spherical




