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LECTURE 17 – Texture Mapping
Texture Mapping

Below is a link to a very good introductory resource on texture mapping which appeared in the November 1997 issue of Computer Graphics: 

http://www.siggraph.org/education/materials/HyperGraph/mapping/r_wolfe_mapping.pdf
Recommended reading on texture mapping: 

Akenine-Moller & Haines - “Real-time Rendering” 2nd Ed. A.K.Peters 2002

Alpha Mapping

Alpha mapping is commonly used for many interesting effects. One texture related effect is decaling.

Decaling can be used to paste an irregular shaped image onto the surface of an object. The background colour for the image can be treated as a special case. 

By assigning an alpha value of 0 to a texel, you make it transparent.

The artist can create the texture to include an alpha channel, which can then be used to replace or blend the underlying surface with the decal.

Another application of alpha mapping is in the making of cutouts – i.e.Trees / bushes etc. Cutouts provide a quick method for generating complex objects cheaply.

A texture of a tree can be applied to a simple polygon. The background texels within the texture can be alpha’d out (set to zero), leaving only the cut out shape of the tree. 

The illusion fails when the viewer moves around the cutout.

One popular method to overcome this is to place two polygons at 90 degrees to one another to create a more 3D look.
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Baking

Baking generally refers to the technique of storing mesh / material characteristics on a per-pixel basis within a texture map. 

Baked textures permit the calculation of highly realistic lighting effects without the overhead of running computationally expensive lighting algorithms.
Texture baking requires having the model UV-unwrapped and then re-mapped to ensure the image correctly fits the model.
Below are a few examples of texture baking:

Light Mapping

The diffuse component on any surface, within a static environment, stays the same from any angle. 

Because the diffuse contribution to the illumination model is not view-dependent, the contribution of diffuse light for any given surface could be captured and stored in a texture structure (light map).

Light mapping makes Phong-like illumination achievable using Gouraud shading.
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Light maps store intensity values used to scale, (darken) the diffuse map. 

Light map intensity values are pre-calculated and used for static objects. 

Traditionally, intensity values were stored for each vertex and incorporated within the illumination model. Today, intensity values are more commonly baked out to a texture map.

Gloss / Specular Mapping

A single specular value used to describe the entire surface of an object made from different materials does not produce realistic results.

Most objects are made from multiple material types, i.e. metals, plastics, woods, etc.. These different materials have varying surface properties. 

Specular Map

The Specular Map controls the brightness of the specular highlight. Specular maps usually range from 0-1. Scalar values are used to scale the overall specular contribution.
Specular Maps are useful for ‘roughing up’ a surface made from a single material.

Gloss Map

Gloss Mapping controls how glossy the surface is, i.e. what the material type is (metal, wood, plastic). 
Gloss maps are also sometimes called Exponent Maps, because they are used to manipulate the specular reflective exponent.
Gloss mapping can be applied to vary the amount of shininess on a per pixel basis across the surface of an object.

Gloss maps are applied in the same way as any other texture map. Each pixel within the gloss map contains a scalar value used to scale brightness of the highlights.
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is the RGB diffuse surface texture map
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is the interpolated diffuse lighting colour
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is the single value gloss map
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is the interpolated highlight from the vertex

Occlusion Mapping

The occlusion map stores the un-occluded percentage from 0 to 1 at each texel or vertex.

The occlusion map is calculated by casting a number of rays into a hemisphere (i.e. all rays are up to 90 degrees from the surface normal). 

Each ray gets tested to see if it reaches the hemisphere without hitting any other polygon within the scene. The percentage of rays that hit the hemisphere gets stored in the occlusion map.

Distance can also be factored into the ray casting equation so that occluding objects nearer to the surface being tested will darken more than occluding objects further away.

The intensity of the ambient light does not have to be equal in all directions. A cube map can be created to produce averaged light in different directions – i.e. sky, ground etc.
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