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0 – What is the usages of textures in Computer Graphics? Why are they so important?

In Computer Graphics, there a lot of rendering techniques for displaying smooth surfaces (of course, to convert 3-D graphics to 2-D). However, most objects do not have smooth, even surfaces. We must accurately model such objects gravel roads, shag carpets, etc. Also some surfaces contain patterns that must be taken into account in the rendering procedures. Texture mapping is a very common method for adding surface details in Computer Graphics. For this aim texture patterns (textures) are mapped onto the surfaces of objects. Here, I will not write about how textures are defined or mapped, rather a little mention about their usage and importance. 
Actually the usage and importance of textures come from the mostly used technique: texture mapping. So, mentioning about texture mapping will be straightforward to mention about importance of textures. 

There are several applications for textures, and texture mapping such as:
1-Molecular Surfaces: 

The study of molecular surfaces have become important for the interpretation of properties beyond the molecular structure, in terms of atomic coordinates. Different forms of molecular representation with texture-mapping capabilities offers a variety of new ways for visualizing molecular properties.

2- Volumetric properties: 

Visualization of large 3D data sets has always been a challenge to interactive computer graphics applications. This is true for many areas of scientific visualization with potentially high demands on interactivity and visual clarity. For example CT scanning and MR imaging. Several approaches to using textures has supported this study area with a great contribution.

3- Color coding :
Color coding is a popular means of displaying scalar information on a surface. In interactive molecular graphics, high-contrast color code variation on sparsely tessellated geometry has so far been a serious problem. Direct implementation methods demand large numbers of polygons or

extreme algorithmic complexity, both undesired in interactive applications.A solution to this problem is provided by representing the color ramp as a 1D texture. This reduces complexity and is very suitable for interactive applications. 
4- Real-time Phong shading :

Electron density maps are often quite complex. They can exhibit a high degree of local curvature, which is a major challenge for accurate visualization. This is where the simple Gouraud shading approach often fails. It destroys information in the highly curved regions of the surface because the linear interpolation of vertex colors cannot account for the local shadow variation due to the lighting model. Correct perception of the curvature can only be achieved with computationally much more demanding shading techniques. Attempts have been made to overcome some of the computationally intensive steps different techniques, but their performance was insufficient to be a reasonable alternative to Gouraud shading in real-time applications. A much more simpler solution is possible using a special texture-mapping technique called normal mapping.

5- Real-time space-filling models :
The use of high-quality CPK models in interactive molecular-modeling applications is currently restricted to molecules of limited size. The rendering of large molecules without degradation of the visual quality is impossible within reasonable effort. This problem can be solved with a special form of 2D texture mapping.
As a result implementation of texture-mapping capabilities is straightforward and simple. It avoids algorithmic complexity and the loss of compute performance while obtaining quite complex results.  
Since performance is very important in Computer Graphics applications and most of the time it is very hard to make real-time applications because of the complexity of the operations that are used in Computer Graphics. Moreover adding surface details makes great effort with other techniques (Such as using poligon mapping). So, for its enhancement in complexity and computing performance textures and texture mapping is very important in Computer Graphics. 
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