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In this research document I will describe what I have learned about normal mapping, and the approach to it. I have studied different workflows and have tried to figure out what technique would be suitable for my project. 

First of al for those who don’t know normal mapping is a technique commonly used in to days gaming industries. What it does is basically to make a low polygonal object looks like a high polygonal object. It’s an illusion and it can be done by rendering an object with a per pixel normal. The pixels are steered by an image file and it’s this file that’s called a normal map. This map can be generated in different ways, it can be hand painted, converted from a photo or such or last but not least it can be generated from high resolution mesh calibrations. The latest mentioned works by comparing the difference of two polygonal objects, one high and one low resolution. The last mentioned technique is by far the most time consuming and hardest to achieve but it’s definitively the best looking. And I believe that it’s also definitely worth the extra time and effort!  
Now when that have bin said, I would like to briefly inform you of the pipeline that I’m going to use. It’s pretty much straight forward and I believe that at least part of it is considered as standard in the process of creating normal maps. Anyway here it goes:


Base modeling.

In this phase I’m modeling a low resolution version of the model. Some people don’t bother that much about the topology in this phase since they are remodeling it when they are finished with the high res version. I on the other hand consider this a bit to time consuming, so I’m rely trying to get the topology as good as possible here so that I just have to make some small adjustments later on. Since I’m going to import the mesh into a digital sculpting package, as in my case is Pixilogic’s ZBrush, you would want to keep nice edge loops and try to avoid tries and vertices with five edges connected. By doing this the model will probably be deformable and animate well. Finally I’m UV mapping the model and exporting it as an obj-file.
Digital sculpting.
This phase is probably the least technical one. Simply import the obj file into Zbrush, raise the geometry to an almost abnormal level and simply sculpt and refine the model. Though it might not be any idea to sculpt to small details like pores and similar, since the limit of how much information the normalmap can store is set by its resolution. Finally I’m exporting two variants of the model as obj-files; first of all the high res model that have all the nice new details, but also one lower version that I can use as a reference when I refine my original low polygonal model. 
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Generated normalmaps.
In this phase I first import the lower resolution of the ZBrush models into my standard 3D package which in my case is Maya. I place this object straight over my original model and refine the old one. Once that have bin done I get rid of the last imported model and import the high resolution ZBrush model. Here comes the magic, now you tell the low poly model to trace the geometry of the high resolution one and volila you got your self a normal map. When converting the normal map for a character be sure to use tangent space, other vice there can be problems when trying to deform the characters mesh.  Look at the picture beneath, the left model is over on hundred and thirty thousand polygons and the one to the right is at slightly over one thousand. As you can see the silhouette is very important in this technique.  
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So that is that, after this it’s just to texture the model. I found this pipeline to be very suitable for my needs. Beneath I’m including one picture of the final result and one of the different maps used to achieve it.
	[image: image3.jpg]



	[image: image4.jpg]





