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Introduction to ShaderMap Pro

 

About ShaderMap Pro

ShaderMap Pro is an application for creating and converting 
rendering maps for use in computer graphics. It creates 
displacement (height), normal, ambient occlusion, specular, 
and dudv maps from diffuse, displacement, or normal maps. 
ShaderMap Pro makes this process fast and easy by 
providing a simple and powerful user interface. 

Download a feature limited demo of ShaderMap Pro. 

ShaderMap Pro Features

Fully tested in Windows® XP and Vista (x86 and x64) 

• Convert Diffuse Maps to: Displacement (Height), Normal, Ambient Occlusion, Specular, and 
Dudv. 

• Convert Displacement Maps to: Normal, Ambient Occlusion, Specular, and Dudv. 
• Convert Normal Maps to: Displacement, Modified Normal, Ambient Occlusion, Specular, and 

Dudv. 
• Preview Maps using Normal and Parallax shaders in real-time. 
• Apply maps to custom 3d models. 
• Export command lines for CL version. 
• Batch process large numbers of maps. 
• Control output directories for each map. 
• Create seamless maps from tileable textures. 

ShaderMap Pro Requirements
Minimum Computer Environment: 

• Windows® XP or Vista (x86 or x64) 
• 512 MB RAM 
• Video card that supports OpenGL 1.4 or DirectX 9c 
• 1.5 GHz CPU 

Recommended Computer Environment: 

• Windows® XP or Vista (x86 or x64) 
• 2 GB RAM 
• Video card that supports OpenGL 2.0 and DirectX 9c 
• 2.0 GHz CPU 

http://shadermap.com/downloads.php


About ShaderMap Maps

Diffuse Map

Diffuse maps represent the absorption of light. Diffuse maps are what 
people call "textures". They are the color textures or photographic 
textures usually applied to 3d models. 

ShaderMap creates displacement maps using the light data stored 
inside of diffuse maps. Evenly lit diffuse maps generally create better 
quality maps with ShaderMap. 

Displacement Map

Displacement maps are often called "Height Maps". A displacement 
map is represented by grayscale colors where white is the highest 
point in the map and black is the lowest. Displacement maps are 
used to generate terrain in 3d graphics. They are also used to 
displace texture coordinates in shader programs (parallax mapping) 
to simulate bumped surfaces. 

ShaderMap creates displacement maps from diffuse maps and 
normal maps. 



Normal Map

Normal Maps store normal vectors in the RGB channels of an image. 
In 3d graphics a normal vector is the unit vector perpendicular to a 
surface. Normals are used to compute the lighting of a surface in 
shader programs. By passing normal maps to the shader it can 
calculate lighting on the surface for every (fragment) pixel. This 
allows us to use normals in the map that do not represent the literal 
normal of the surface which gives the illusion that the surface has 
more detail than it actually does. 

ShaderMap creates normal maps from displacement maps and from 
existing normal maps. 

Ambient Occlusion Map

Ambient Occlusion maps store occlusion shadow levels. They are 
grayscale images where white is no shadow and black is fully 
shadowed. Ambient occlusion adds realism to 3d scenes by taking 
into account occluders which cast shadow on other parts of the 
scene. Ambient occlusion map pixels are multiplied with diffuse map 
pixels to darken pixels shadowed by occluders. 

ShaderMap creates ambient occlusion maps from displacement 
maps. 



Specular Map

Specular Maps store values which control the level of specular 
lighting applied to a model. Values range from white (1.0) to black 
(0.0). In a shader program the specular levels are used to determine 
the amount of specular lighting applied per fragment (pixel). 

ShaderMap creates specular maps from displacement maps. 

DUDV Map

A DUDV map is the derivative of a normal map. The DUDV (DU/DV) 
map provides a way to calculate refractions on 3d models (ex. 
Water). Refraction is simulated by warping reflection texture 
coordinates with DUDV values for each fragment (pixel). 

ShaderMap creates DUDV maps from displacement maps. 



Map Panels and Properties

ShaderMap Pro Map Panels

 

On the left side of ShaderMap Pro you will see two scrollable 
panels. The top panel is called the Maps Control Panel. It allows 
you to select a map, enable or disable a map, control map 
rendering, and keep track of map generation progress. 

The bottom panel is called the Map Properties Panel and it 
contains the property controls for any currently selected map. 
Some map property panels are scrollable to allow for additional 
controls and values. 

In this page we'll quickly cover the control panel controls and 
move onto property controls for each map type. 

The Maps Control Panel

 

Each map in the control panel has the following controls: 

• Thumbnail: A tiny preview of the map. Click to select. 
• Enable Checkbox: Controls if map is used. 
• Render Checkbox: Controls if map is rendered to file. 
• Generate Button: Renders the single map to file. 
• Progress Bar: Shows progress of preview rendering. 

Common Controls in Property Panels
All renderable maps share two common buttons. The Reset button and the FileType Button. The 
Reset button sets all control values back to default. The FileType button opens a small dialog to set 
the file type for the map when it is saved to hard disk. 



Displacement Properties

 

• Auto Detail Slider: Controls the amount of automatic detail 
blending applied to the displacement. This is generally set 
high for diffuse conversions and low for normal 
conversions. 

• Low Detail Slider: Manually controls the amount of low 
detail. 

• Mid Detail Slider: Manually controls the amount of mid 
detail. 

• High Detail Slider: Manually control the amount of high 
detail. 

• Level Slider: Controls the level between -100 and 100 of 
the image. -100 is inverted and 100 is normal. 

• Post Blur Slider: Controls the amount of blur applied to the 
map after creation. 

• Embed Button: Opens the embed dialog to store final 
output in the alpha channel of another map. 

Normal Properties

 

• Level Slider: Normals are created from displacement so 
this allows you to pre-level the displacement. 

• Intensity Slider: Controls the depth of the normal maps. A 
value from 0-500. 

• Invert Checkboxes: Controls the inversion of x, y, or both 
normal axes. 

• Sharpen Normals Checkbox: Use an alternative normal 
generation for tightly packed displacement details. This 
may increase the intensity of the normals. 

• Mixer Button: Opens the normal mixer. 

Ambient Occlusion Properties

 

• Pixel Base Slider: Controls the base pixel brightness 
before adding occluder shading. 

• Samples Slider: The size of the sample kernel. The actual 
number of pixels sampled is (Sample x 8) though some 
pixels are culled based on the height bias value. 

• Height Bias Slider: Controls the culling of pixels with a 
height displacement less than the value. 

• Shadow Slider: Controls the intensity of the final shadow. 
• Post Blur Slider: Controls the amount of post blur applied. 
• Embed Button: Opens the embed dialog. 
• Normalize Checkbox: Controls if post normalization is 

applied to the map. 



Specular Properties

 

• Level Slider: Specular levels are created from 
displacement so this allows you to pre-level the 
displacement. 

• Brightness Slider: Controls the brightness of the map. 
• Contrast Slider: Controls the contrast of the map. 
• Embed Button: Opens the embed dialog to store final 

output in the alpha channel of another map. 

Dudv Properties

 

• Level Slider: Dudv Maps are created from displacement 
so this allows you to pre-level the displacement. 

Source Normal Properties

Of the three source types (diffuse, displacement, normal) only source normals have properties in the 
properties panel. 

 

• Invert Checkboxes: Allows you to pre-invert normal axes 
before converting to displacement. 

• Method Dropdown: Select between STANDARD and 
ALTERNATE conversion methods. Standard is best but 
Alternate is provided for "hard-to-covert" normals. 

• Source for Preview Checkbox: Control if the source 
normal is passed to the 3D preview. The modified normal 
map is used if unchecked. 



The Normal Mixer

The normal mixer allows the user to blend existing normal maps with the generated normal map. You 
can launch the Normal Mixer by first generating a normal map (using any of the source image types) 
then in the normal map properties you'll see a button called "Mixer". Click it and the Normal Mixer will 
appear. 

All maps are blended in the order they are added to the normal mixer. 

 

The normal mixer allows you to blend an unlimited number of 
existing normal maps with the ShaderMap generated normal 
map. Add a mix normal map by pressing the new button and 
loading it from file. 

Once the mix map has been loaded you can make changes to 
the way it is blended. 

• Position (XY): Change the offset position of the normal 
map. The default position is 0,0 which is located at the 
top-left corner. Position does not affect the mix map 
when using the stretch option. 

• Stretch: The mix map is stretch accross the normal map 
- This method ignores aspect ratio. Position is ignored. 

• 1:1: The mix map is blended using its actual size. 
• Tile: The mix map is blended using its actual size and 

tiled accross the entire map. 
• Blend Slider: Controls the amount of blending 0-100% 
• Blend Mode: Selects the blend mode from a drop down 

list. 
• Average 
• Source 
• Overlay 
• Hard Light 
• Vivid Light 



Sharp Normal Generation

About Sharp Normals

ShaderMap can generate what we refer to as "Sharp Normals". This normal generation method 
provides a more "detailed" representation of displacement data. Standard normal generation uses a 3 
x 3 pixel kernel to represent a single point of displacement. By using sharp normals we can reduce 
this kernel size to 2 x 2. This is technically less accurate but it produces a better visual end result. 

An Simple Example

A simple displacement map with a 
1 pixel black line on a white 
background. Imagine that it is a 
deep trench running through a flat 
landscape. 

The standard method uses 3 pixels 
to store normals which represent 
the trench. This produces a smooth 
visual. 

The sharp normal method uses 2 
pixels to store normals, ignoring the 
inner normal and storing the outer 
normals. 

At this point both methods are 
working with the standard algorithm 
producing a slightly smoother 
visual result. 



Why Use Sharp Normals?

 

In this next example we'll use 2 single pixel black lines with a 
1 pixel distance. Think of them as two trenches running down 
a flat landscape. 

What do you think will happen when the standard normal 
generation is applied to this displacement map? Remember it 
uses 3 pixels (normals) to represent a single displacement 
pixel. 

 

When the standard algorithm is applied, the displacement 
that runs along the inside of the 2 trenches is blended out. 

This happens because both trenches share a pixel to store a 
normal. When these 2 normals are combined they cancel 
each other out producing a normal facing "up" which 
represents neither of the trenches. 

The resulting normal map, when applied to geometry, will 
produce 1 wide trench rather than 2 unique trenches. 

 

When the sharp normal algorithm is applied no pixels are 
shared. This means that each displacement, no matter how 
small, is represented in the final map. 



The Standard Normals Applied

The Sharp Normals Applied



Source Map Types

There are currently three types of source maps that can be converted to other maps. The three map 
types are diffuse (color texture), displacement (height map), and normal map. Below is a description of 
the source maps and how they are converted to other maps supported by ShaderMap Pro. 

Diffuse Maps

Diffuse maps represent the absorption of light. Diffuse maps are what people call "textures". They are 
the color textures or photographic textures usually applied to 3d models. ShaderMap Pro first converts 
diffuse maps to displacement maps then creates other maps from the displacement map. 

It is important to note that controlling the displacement property values has a direct influence on all 
other maps (normal, ambient occlusion, specular, dudv). If the displacement map is disabled, the 
default values are used to create a hidden displacement map used to create other maps. This 
displacement map is the main dependency of other maps. 

Below is a graph showing the structure of maps when converting from a diffuse map: 

 

Displacement Maps

Displacement maps are often called "Height Maps". A displacement map is represented by grayscale 
colors where white is the highest point in the map and black is the lowest. ShaderMap can create all 
supported maps directly from a displacement map. For this reason it is fastest to create maps from a 
displacement source. 

Below is a graph showing the structure of maps when converting from a displacement map: 



 

Normal Maps

Normal Maps store normal vectors in the RGB channels of an image. Normals are used to compute 
the lighting of a surface in shader programs. ShaderMap Pro first converts normal maps to 
displacement maps then creates other maps from the displacement map. 

Like the diffuse map the normal map to displacement conversion allows direct influence on all other 
maps via the displacement properties. If the displacement map is disabled, the default values are used 
to create a hidden displacement map for other map creation. 

 



Rendering Final Maps

When working with maps in ShaderMap Pro scaled down previews are used. When maps are ready to 
be finalized they can be generated at full scale and saved to disk using file types, suffixes, and output 
directories defined by the user. There are three ways to render final maps: individual map generation, 
generating all maps at once, and batch generating multiple source images. 

Generating Individual Maps

 

To generate a single map click on its generate button in the maps 
panel. It will bring up the Rendering Dialog. 

The rendering dialog creates the final maps and displays 
progress of the map generation. If the map requires on a 
dependency map the dialog will generate it first before rendering 
the final map. 

Control is returned to the user once rendering is completed. 

Generating All Maps

To generate all enabled maps click on the "Generate All Maps" 
button below the large preview window. It will bring up the 
Rendering Dialog. 

The rendering dialog will generate each map and save them to 
disk as defined by the program settings. Once finished control is 
passed back to the user. 

 

Batch Generating Maps

 

To use the current settings on a series of source images, click the 
"Batch Generate" button found beneath the large preview 
window. A file dialog will open allowing you to select multiple 
source images. Hold the Ctrl button down and select your source 
maps. Once the images are selected click open and the 
rendering dialog will begin map generation. 

The rendering dialog will display the current source map as well 
as the next source map to be used. This process may take some 
time depending on the number of source maps. 



Wrap Mode for Seamless Textures

 

Choosing a Wrap Mode

ShaderMap Pro works with tileable (seamless) textures for source images. If 
a source image is tileable along either the x, y, or both axes you will need to 
set the wrap mode before your maps are finalized. If the proper wrap mode is 
not chosen then small edged artifacts will appear on the seams of your maps. 
Choose the wrap mode using the dropdown list found at the right of the 
application window. 

ShaderMap Pro Options

 

Main Options

• Get Command Line: This will provide the user with a 
ShaderMap CL command line equivalent to the current 
map settings. 

• Open Source Directory: Opens the directory window 
where the source is located. 

• Show 3D Preview: Opens the 3d preview window. 
Normal map required. 

• Auto 3D Preview: If checked then the 3d preview 
window is displayed automatically. 

• Output Directory Settings: Choose default output 
directories for each map type. 



Using Custom 3D Models

 

OBJ models must be exported 
using triangles for all faces. 
ShaderMap does not currently 
support quad faces. 

ShaderMap Pro supports loading of Wavefront OBJ 3D models. 
A custom model can be used in the 3d preview window. For 
example if one had a chair material, one could load a 3d model 
of the chair to apply the ShaderMap Pro materials to. To load a 
custom model click the "Load Custom Model" button. 

Upon opening the file the Configure Custom Model dialog will 
appear. A list of materials associated with the model is displayed 
on the right. Selecting a material will cause only subsets with 
that material to be rendered. All subsets can be rendered by 
selecting "All Materials" in the list. 

To remove a custom model from the current project, press the 
"Remove Model" button. To make changes to subset rendering, 
press the "Configure Model" button. 

Custom models loaded this way override all geometry in the 3d 
preview window and are only available while the project is open. 
To create persistant custom 3d models see "Add Custom Model" 
in the 3d preview window. 

ShaderMap 3D Preview

 

The ShaderMap 3D Preview is used to visualize the effects of 
generated maps in any combination using standard normal or 
parallax offset bump mapping and is updated by the main 
application. It uses either OpenGL 2.0 or Direct3D 9c for 
rendering. 

The preview window offers both GPU and CPU shading to 
accommodate older video cards without support for OpenGL 
Shading Language (GLSL) available after OpenGL 2.0. There 
are controls to load persistent custom models and backgrounds. 
Persistent customizations are loaded each time the 3d preview 
opens. 

Up to 4 directional lights can be added to the scene using the 
new lighting control. 
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