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Overview

This document will walk you through the steps of making a terrain using the MechWarrior 4 pipeline.  It will walk you through the creation of the terrain and give you a method for loading it into the MW4 editor.

There are two tools that you will need for this the TCTd (Terrain construction tool, version d) and the Image grinder.  More information about these tools can be found in the appendices.


This procedure will assume the file paths for generating the mission map for Mission01.  The name of the mission and number should be adjusted accordingly to the current mission being developed.

All local content paths will begin with /content.  Local content paths refer to the currently installed version of the game on your local machine for example C:/MW4.
Step1: File and Folder Preparation

Before we all go off and start creating files of beautiful blades of grass and wonderful azure skies it is important to think how these files will interact with other terrain artist files and where they will be stored for all to access.  Because of the need for accessibility of these files a structure and guideline has been implemented for storing your work on the artist content server.  I will give some examples of locations and names used to save artist work as a guideline to follow.  This will also allow you to better understand some of the terminology featured in the following sections of this document.

Folders:

Terrain Artist Content for MechWarrior currently resides:

\\Path*\Terrain = <\\ebushare\share\aas\Jihad\Project\Art\Terrain>

This folder will contain the general types of terrain being created for the project.

As you create a new type of terrain please add its general name folder to this area:

\Volcanic

\Deep Sea
Contained within these folders are sub folders of two types, a “Source” folder type and a “Maps” folder type.  The source folder type contains the original files created by the applications used for a particular texture, lightmap, etc.  Each type of texture has its own source and maps folder.  For example:

Sky_maps

Sky_source

Height_maps

Height_source

Please review existing folder contents to give examples of all the types of map and source folders you will need to execute a map for a particular terrain type.

File Names:

File names have their own set of rules that are quite simple and make sorting through the mounds of files easier.  In each source folder a series of different files and different versions of files will begin to accumulate.  

In order to make sure the type of file being created goes with the particular mission or map, each file should start with the name of the map.  

For example Desert01. 

Next, following an underscore, the description of how it will be used in the game will follow.  This description matches the folder for which the file is contained.  

For example Desert01_height.  

Next a more narrow description of the look of the file can follow.  This is optional in some cases but is a good idea to use whenever possible. 

For example Desert01_height_river.  

If you have several versions, or progressions of this particular texture a number should be added so a history can be kept.  

For example Desert01_height_river01.tga.  

To help sort out what is being used from what is just a rev copy the “active” or “used” texture map to another file and in place of the number add the word “active” to the end of the file just before the extension.  

For example Deser01_height_river_active.tga.

Step2: Generating Grayscale Height Maps

Generate a grayscale image for use with MotherNature.  The grayscale height map will describe the elevation geometry of the current environment.  The grayscale height map can be generated using the application of your choice.  Some options are Bryce3D 4.0, Animatek’s World Builder and Photoshop.  The resolution of the grayscale height map will be determined by the intended size in meters of the final terrain.  Equate 256 pixels per Zone and multiply the number of zones times that.

The relationship is as follows: 

Size
Ref
Grey scale
Result

2kmap 
2x2
512x512

24bit .tga will generate a 2560x2560 meter grid


3kmap 
3x3
768x768

24bit .tga will generate a 3840x3840 meter grid


4kmap 
4x4
1024x1024
24bit .tga will generate a 5120x5120 meter grid


8kmap 
8x8
2048x2048
24bit .tga will generate a 10240x10240 meter grid


NOTE: Files and mission names are fictional and used only as an example to be used as a template in your particular situation

All scene files used to generate height maps should be saved in the following directory: \\Path*\Terrain\01TerrainType\Mission01\height_sources (check with the art lead for the current path)

The grayscales are only stored in 24bit to support additional tools in Photoshop.  A 24bit image will not differ from an 8bit image in the final product.  The final image should be stored in the following location:

\\Path*\Terrain\01TerrainType\Mission01\height_maps.  

There is a feature in TCTd, which allows the artist to specify areas in which more polygons should be assigned to improve detail by altering the Green channel of the RGB height map.  Clear the channel completely of pixel formation or just make it black.  Add white to those areas of interest or areas that will have high game play traffic.  This will give TCTD the option of shifting the poly count to the areas highlighted by the green channel if extra polys are available.  Save a version, without any green channel manipulation, in 8-bit named Mission01_height_3dmax_active.tga.  This will be used for adding building shadows later.
The most recent grayscale should be named Mission01_height_active.tga
All previous grayscale maps should be named Mission01_height_##.tga 
The height map source files should be named:

Mission01_height_active.br4, 

Mission01_height_active.awb, 

Mission01_height_active.max,  

Depending on the package of origin.

Saving these scene files in this naming format will allow the user and others to return later for modifications.  Be sure to give the scene files the same name as the height map for better reference and sorting purposes.

Note:  Non-square maps are supported, and are implemented in code.  

Tip:  Use the file requester while saving the height map or scene file to rename the previous active file to its appropriate file number before saving the new file with the active extension. For example, Mission01_height_active.tga would become Mission01_height_01.tga before saving the new Mission01_height_active.tga.
Step3: Generating Lightmaps

The light map will describe the major lighting scheme for the environment’s surface.  Light maps are used in imagegrinder to modulate to values of the overall Imagegrinder map.  Light maps are generated using 3Dstudio Max and the appropriate height map to the mission.  This walkthrough assumes basic knowledge of Max.

01. Launch 3Dstudio Max

02. Create a Grid object using the plugin Grid.v0.8 by Peter Watje (found at \\aas1\MW4\Public\ART TOOLS\MaxPlugins)

Set the grid size to: 

a. 2x2map – 2560x2560

b. 3x3map – 3840x3840

c. 4x4map – 5120x5120

03. Set the Length and Width Segments to 80.  This value determines how many subdivisions are displayed on the grid in the viewport.

04.  Set the Render Segments to 2.  This value determines how many times the grid will be further subdivided at render time.  Using this method provides fast viewport manipulation and high resolution renders.  You will have to experiment with Render Segments to get the appropriate amount of subdivision based on each height field.

05. Check “Generate Mapping Coordinates.”

06.  Add a displace modifier to the grid object.  (Displace is located under the more… button).

07.  Load your height field under Images-Bitmap-“None” button in the displace rollout panel.  (Remember to use the Mission01_height_active.tga – non green altered)

08. Adjust Strength at the top of the rollout panel until your grid is displaced to your liking.

09. Apply a white material to the grid.

010.  Add # directional target light to your scene.  Be sure that the hotspot encompasses the grid geometry and shadows are turned ON.

011.  Adjust your light colors to your liking.

012. Adjust the global ambient light under render(environments… at the top of the screen.  Click the ambient color chip to change its value.

013. Consider the ambient value of the white material you applied to your grid.  This will interact with the value set in the global ambient setting.

014. Open render options under rendering(render… at the top of the screen.

015. Enter the appropriate output resolution.

016. Click files… under render output.  Enter the appropriate file name and path.  In this case:

\\Path*\Terrain\00generic\Mission01\Light_Sources\Mission01_light_01.tga

017. Click close at the bottom of the dialog box.

018. Make the top viewport active and turn on “show safe frame” by right click the word top.

019. Use the viewport controls to position the grid in the center of the viewport and fill the space inside the outer safe frame maker.

020. Click the “quick render” icon on the top toolbar and allow the render to finish

021. Save the Max scene for future use.  In this case:

\\Path*\Terrain\00generic\Mission01\Light_Sources\Mission01_light_active.3ds

Tip:  Be sure that the lights do not allow any part of the map to blow out to pure white or black.  This will cause you a loss of detail.  Be sure a full range of values can be seen on the light map.  Fine tuning can be done later in Photoshop to push the map towards dark or light.

In photoshop, crop the black off the outer edges of the image.  Resize the image to the appropriate resolution and save again to the same location.

Light maps are saved as 24bit .tga files.

Light maps resolutions are as follows:

2560x2560 meter map (2k map)

512x512 light map

3180x3180 meter map (3k map)

768x768 light map

5120x5120 meter map (4k map)

1024x1024 light map

All scene files used to generate light maps should be saved in the following directory: 

\\Path*\Terrain\00generic\Mission01\Light_Sources\

The scene files should be named using the following form: 

Mission01_light_01.3ds

Technique for saving memory:

Right now we use a 24bit 1024x1024 color image to define our lights in imagegrinder.  This takes up ~3MB.  An alternative to save on memory would be to separate out the color and luminance info.  This way the luminance info could maintain a high resolution, but the color info could be reduced in size.  This should have little or no effect on the appearance of the terrain.  If the luminance map is kept at 8bit 1024x1024, this would take up ~1MB.  While the color map could be 24bit 256x256, which uses 196,608KB.  Or even 512 using 786,432KB.  This is a total of only 1.2MB or 1.8MB respectively versus the 3MB of the original.
Generating Light Look Up Maps:


Light Look Up maps are the maps that are used for determining vertex color of models on the map. It is a large 1-bit map.  As a mech moves across the terrain, their vertex color changes from light to dark depending on this map.  Though the map is 1-bit, because of the size of the pixels it take the mech a while to go from light to dark and there is a linear interpolation between the to giving a gradual change in the mech color.

Generate this map by using the same .max file that was used for the light map.  Apply a white material to the terrain and push you sun light to white.  Remove all secondary lights.

You will want to take the image into photoshop and clean up any areas where there are a few stray pixels.  Save this file out as .raw file.

The following entry has to be placed into the .lights file.  The lights file is generated when a mission is saved in the editor.  Open this file and enter the following:

[lookuplight]

LightType=LookUp

Intensity=0.750000
( The light intensity multiplier

Color=0.2 0.2 0.6 
( Color of the light
Position=30.0 32.0 80.0 ( Light position wit respect to the origin
Direction=0.6 0.7 -0.2
( A vector representing the lights direction
MapOrigin=60.0 0.0 60.0
( Set the origin point
MapSize=4 4


( Specify the length and width of the map
ZoneSize=1280.0 1280.0
( Specify zone length and width
ShadowIntensity=0.35
( The strength of the shadows
MapName=


( enter the file and path name for the light lookup map

Adding Building Shadows:


For adding building shadows you will have to replicate the exact geometry that is in the game.  This is done fairly simply.

01. Create a grid the same way as in normal light map generation.  (See above)

02. Apply the height map (Mission01_height_3dmax_active.tga) to the grid.

03. Calculate the value for the strength setting in Max.  This number is generated by taken the lightest pixel value from the map and multiplying by the DeltaY from the TCTd.ini file. The lightest pixel value can be determined by using Image\Histogram in Photoshop.  From the right (moving left) find the first count value that is none 0. The lower level is the lightest pixel value.

Lightest Pixel Value x DeltaY = Strength

04. Use the same lights that where used for the original light map

05. Use the Animimation Utils\Import Mission Contents… to import the objects into the scene

06. Apply a white material to the grid

07. Apply BUGBUG:Tom’s plugin material (make sure double sided is on)

08. Make a top down Render at the proper resolution (See above) 

Tip: Save a Single .tga out from imagegrinder, make sure to delete the light feature out before exporting. Bring this .tga and the render of your lightmap as layers into a .psd.  With multiply function you will see your final product.

Step4: Generating Detail Maps

Detail maps are generated to add a higher resolution to the terrain surrounding the player’s mech.  Detail maps are always 32bit .tga files that are tiled over the terrain.  The number of tiles can be set by editing the DetailRatio= entry in the TCTd.ini file (refer to App. 1).  Only one texture can be used per terrain.

The RGB channels of the detail map contain the texture information that will be blended with the terrain surrounding the player’s mech using the alpha channel to define the amount of influence different portions of the RGB channels will have.  White values in the alpha channel will allow a maximum contribution from the RGB channels.  While black would negate any contribution from the RGB channels, gray values would allow a certain percentage of influence.  Simply stated the black hides, the white shows.

Detail maps should be named Mission01_detail_active.tga
Detail maps should be save in two locations:

One on the server

\\Path*\Terrain\00_generic\Mission01\detail_maps\

and one in your game folder.

“Gamefolder”\content\textures\maps\Mission01\

Tip:  Using color in the RGB channels can provide some interesting results. For example: Adding a little will give nice effects over snow.
Step5: Creating Water Textures 

Water textures are a strange beast and involve the combination of a detail water texture and a regular water texture which both can be animated.  The number of frames in an animation are determined by the textures size.  The total size of the animation cannot exceed a 256 square texture.  For example you can have 16, 32 pixel images or 32, 8 pixel images.  The textures can animate over these frames in any way you desire.  There are two distinct types of water textures.  Just like the normal terrain texture method there is a Detail texture and normal texture for the water.  There names follow the form, Mission#_water and Mission#_water_detail.  The Detail Water Texture will contain an alpha channel to allow for blending and to add specular properties to the surface of the water to imitate a 3d reflective effect.  The Color Water Texture is a 24bit image or sequence of images.  

One of our tools in MAX… Export -> Animation file.  Hooks are already in game for moving UV textures.  In max move an object over an area in a set amount of time.  It does not matter how as long as its moves in the ZX axis (right hand) – Hint: In top view obj moves.  Usually only one axis of translation is needed.  Time is not relevant but distance is.  Unit must be moved far enough so when the animation resets there is no snap visible to the texture moving back to frame one, in the game.  Good luck finding what that is, I couldn’t!  Speed is adjusted by an animations.contents file.

Example

Exported File

$$Game_Folder\Content\Missions\Desert03_CaptureBarges\Desert_water_detail.MW4ANIM 

Game Hook File to be created

$$Game_Folder\Content\Missions\Desert03_CaptureBarges\Desert03_CaptureBargestextureanimations.contents
01. The water textures will be located in the Textures\Maps directory of your local build. For example: C:\Program Files\Microsoft Games\Mechwarrior 4\Content\Textures\Maps\Mission01

02. Add a TCTd.ini (refer to App. 1) file in this directory.  Add the following lines to the file making changes to the path and file name information where necessary:

WaterLevel=5  
Level in meters that the water will exist on the terrain
UnderwaterdetailTexture=maps\desert03\Desert03_underwater_detail_active 
Location of the Underwater detail texture
WaterTexture=maps\desert03\Desert_water 
Location and name of the water texture animation files

WaterTextureMovieFrames=16 
Number of frames in the water texture animation file
WaterDetailTexture=maps\desert03\Desert_water_detail 

Location and name of the water detail texture

WaterDetailTextureMovieFrames=16 
Number of frames in the water detail texture animation
WaterTextureRatio=8.0 
Represents the number of times the texture will be tiled a zone
WaterDetailRatio=1.0 
Represents the number of times the texture will be tiled a zone
Save changes to file.

03. If a UV animation of the texture is required an animation file must be created in 3ds Max and then must be exported to the game and a notation of the file must be entered into the props.build file in the Content directory of your game in the “Texture Animations” section of the file.

04. Create an object that animates on the X,Y axis and export that file to the specific mission directory in the Missions folder in your games content directory.

05. Add the line necessary for the game to load that animation in the props.build file: File=Missions\desert03_capturebarges\desert_water_detail.mw4anim

06. Now create a new text file in the specific Mission directory in the Missions folder of your game that will control the animation speed of your exported 3ds Max animation.  The contents will resemble the following: 

[Desert_water_detail]

TextureName=Maps\Desert03\Desert_water_detail


Location and name of the file or files being effected… this can be a sequence reference

AnimationName=Missions\Desert03_CaptureBarges\Desert_water_detail.mw4anim


Location and name of the animation file created from 3ds Max

AnimationSpeed=2.56


Speed the animation will play back over time.
Step6: Building the Environment Geometry 

01. Create a Map directory in your local build of the game. For example: C:\Program Files\Microsoft Games\Mechwarrior 4\Content\Maps\Mission01

02. If not already done by the addition of water, add a TCTd.ini (refer to app. 1) file in this directory.

03. Copy the height map you made earlier in to this same directory. Make sure the file follows the form Mission01_height_active.tga.
04. Edit the TCTd.ini (refer to app. 1).  

Save changes to file. 

Note:  If you save the TCTd for each mission in its appropriate folder you can run batch files that will allow you to execute several TCTd passes at one time.  Each map can then have its own unique settings that can be easily changed and tracked at the project progresses.  An example script it provided below.

05. Next, prepare your script for executing, TCTd.exe, using your TCTd.ini you just created.

Provided is an example that will run the most common options of TCTd

*NOTE* this file must be edited to run with specific maps (the contents of this batch can be found in the TCTd appendix)


[image: image1.wmf]TCTD-all.bat


This process has generated your environment geometry.

You will have to continue to “Step7: Imagegrinder” for texture application to what you just built.

Step7: Generating Color Maps

The creation of the color component for the surface will vary from artist to artist.  The basics are as follows:

The quickest source for textures is scanned images found readily in many available texture libraries.  The art staff can provide links to these images.  Modifications such as color balance and tiling can be quickly executed in photoshop.  

Textures can also be generated through a number of off the shelf packages.  

Darktree is an excellent app for generating procedural textures.  

3Dstudio Max can be used to create complex surfaces which can then be rendered out for use as a texture.  

Bryce3D 4.0 allows the user to save out the different channels of a texture such as diffuse, ambient, bump, and so on.  Any method that works is a good one.  

Color maps can be implemented in a number of different resolutions and bit depths.  All color maps should be generated as .tga.  The ranges are as follows:

16x16 to 512x512 square images  

24bit or 32bit color depth

Note:  The alpha channel can be accessed in Imagegrinder (see App. 2) for masking purposes.

Color maps are tiled in Imagegrinder based on their initial resolution.  Therefore, a 512x512 color map will be tiled 4 times on a 2048x2048 Imagegrinder map used when texturing a 1k map.  The user cannot specify the color map to tile anymore or less.  To adjust the tiling, change the initial resolution of the color map to a value that would tile the desired number of times.  To figure out how many times your color map will tile on a given Imagegrinder map, divide the Imagegrinder map resolution by the color map resolution. (ex. 2048 / 512 = 4 repeats).

Tip:  Include some subtle light and dark changes in the color maps.  These light/dark variations will compress with distance from the viewer.  Light/dark variations are one of the best cues to suggest depth in a 2D computer screen.  The light map will assist in this, but support from the color maps is noticeable.

The naming convention for color maps is Mission##_color_description_##.tga
Description = grass, dirt, mountain, river base, etc…

All color maps should be placed in the following directory:

\\Path*\Terrain\00_generic\mission01\color_maps\
All scene files used to generate color maps should be saved in the following directory:

\\Path*\Terrain\00_generic\mission01\color_sources\
Step8: Generating Masks

Masks are grayscale 8bit images that define the area of visibility for an attached color map in Imagegrinder.  White areas of the mask will display the associated color map.  Dark areas of the mask will show through to the background color map. There are many methods for generating masks.  Most masks can be generated in photoshop combining hand painting techniques with a number of useful filters.  Another method is to use tools such as Animatek’s World Builder, Bryce3D 4.0, or a number of plugins for 3Dstudio Max.  All of these tools provide a toolset that allows the user to define masks based on a height map and a set of rules.  For example, these tools could generate a mask that represents the slopes of a height map from 45 to 90 degrees.  Again, any method that works is a good one.

Mask maps can be implemented in a number of different resolutions.  All mask maps should be generated as .tga.  The ranges are as follows:

16x16 – ?? square images  

8bit color depth

A mask map’s size is user defined in Imagegrinder.  Resizing a mask is covered in the “Using Imagegrinder” section later.  One thing to note however, a mask can only be scale up, not down.  Therefore, if you generate a mask at 256x256, you will not be able to apply it as a 128x128 in Imagegrinder unless you resize the original mask to that size.

The naming for mask maps is Mission##_mask_description_##.tga

Description = grass, dirt, mountain, river base, etc…

Note:  If you intend to use a specific mask with a specific color map, use the same description name.

All mask maps should be placed in the following directory:

\\Path*\Terrain\00_generic\mission01\mask_maps\
All scene files used to generate mask maps should be saved in the following directory: 

\\Path*\Terrain\00_generic\mission01\mask_sources\
The scene files should be named:

Mission01_mask_active.br4

Mission01_mask_active.awb, or 

Mission01_mask_active.max,  

depending on the package of origin.

Step9: Using Imagegrinder 

Note:  A Complete documentation of the Imagegrinder tool can be Appendix 2.  This will cover only basic procedures.

Imagegrinder will be used to composite your color, mask and light maps for the entire environment.

The latest Imagegrinder executable is provided in the build of Mechwarrior 4.  You can create a shortcut on your desktop for easy access.  Or simply run the executable from its directory, $Gamefolder\binaries\Tools\Profile\imagegrinder.exe

After opening Imagegrinder, point the “texture source path” in the texture library dialog box to the compost texture folder in your local game directory.  In this case:

$Gamefolder\Content\Textures\CompostTexture\

This only has to be done once if you always install the latest build over the previous.  Imagegrinder remembers the path.

Add the appropriate color, mask and light maps to the texture library.  Click the “add” button in the texture library dialog box.  Select your color maps from disk.  You can load multiple maps at once.  In this case:

\\Path*\Terrain\00_generic\mission01\color_maps\


\\Path*\Terrain\00_generic\mission01\mask_maps\


\\Path*\Terrain\00generic\Mission01\Light_maps\


If you update an image in one of these folders, the changes will not take effect until you close the current project your working on and hit the “Update” button after selecting the effected textures.  To do this, highlight the files you want to update in the texture library dialog box.  Click Update.  Now reopen your project and the changes will be seen.  

If changing one of the files in the image library you can simply copy the file, using explorer, into your Compost Texture folder of your game directory and click the refresh button to update the texture.  The texture will have to remain the same size and color depth as its earlier version.

Choose File>new

Select the size map you wish to generate from the choices provided that match the mission design documents.  Click OK.

Select a Background texture.  This texture will tile over the whole maps background or can be stretched over the entire area if you so choose.  Select the material type for any particle effects that will be played on your terrain from mech interaction.

Creating a color map feature:

01. Click the add button at the bottom of the Imagegrinder window. 

02. In the Feature dialog box you will specify the components of a “single feature”.

03. Type in an appropriate name for a color map. (examp. Mission01_rock05)
04. Select the size of the feature.  Changing the size will scale the mask map to match, but not the color map.  The color map will tile inside the newly specified resolution should it differ from the color maps resolution.
05. Select a color map from the pull down menu.

06. Select a mask map to define the area in which the color map will appear.  The standard mask must be at least one resolution size smaller than your color map unless you choose a specific blend mode.
07. At the bottom of the dialog box, select Blend555_1 under blend modes and hit OK.  This adds the feature to your feature list.

08. If you wish your mask to be the same size as your color map you much choose the Blend555_1s option.  This now changes the feature to a specific mask to color map ratio that can not be undone.  If you wish to reuse the mask map it must be used in the same blend mode or a copy of it under a new name must be made to allow you to use it in the alternate blend mode. 

09. Double click the feature for it to appear in the texture window.

Creating a light map feature:

01. Click the add button at the bottom of the Imagegrinder window.

02. In the Feature dialog box you will specify the components of a single feature.

03. Type in an appropriate name for a light map feature.  (for example “light map”)
04. Select the maximum size for the feature.  This should match the resolution of the entire Imagegrinder map.

05. Select your light map under the mask0 pull down menu. At the bottom of the dialog box, select stretch_multiply under blend modes and hit OK.  This adds the feature to your feature list.

06. Double click the feature for it to appear in the texture window.  It should cover your entire map preview area.

Exporting your Imagegrinder map:

Select file(Save as…  The file should be saved in two locations.  First, save a copy to 
\\Path*\Terrain\00_generic\Mission01\imagegrinder_files\
Select file(export… Your files will be exported to the correct game folders in your local build.

The default setting for export work best for most applications there is a second save that will happen on export to add your Imagegrinder file to the game.
Exit Imagegrinder.

Step10: Generating Sky Maps

Sky maps consist of five 256x256 map.  The sky map images are mapped onto a 1km x 1km x 512m cube generated in Max.  

The sky map textures can be generated using Afterburn2.0 for Max, Bryce, or Terregen applications

With Afterburn2.0 five maps are simultaneously generated in Max using its built in cubic map environment generator.  The environment generator will produce six 256x256 textures.

With Bryce and Terregen scene files have been created to aid in the production of the five maps and post cropping and editing will be necessary to produce the desired results.  It is recommended that five 512 square images be produced to be later edited and reduced to the final size used in the game.  The order from left to right of the rendered images in the 2540x512 photoshop files work best with existing files if placed as follows:  Up, Lf, Fr, Rt, Bk.

These files should be kept in the Sky_source folder of your mission directory on the server.

\\Path*\Terrain\00_generic\Mission01\sky_sources\
Composite files of all sides of the sky renders should be placed in one photoshop file for easy access.  A photoshop script has been created to separate and resize each of the 5 sides when they are ready to test in the game.   The script automates what is described in the next paragraph.

The four maps representing the walls of the cube should be loaded into Photoshop.  In Photoshop, crop off the bottom 128 pixels of the cube wall maps so that only the horizon and sky information remains.  Then resample your images to 256 square and save these maps back out to:

\\Path*\Terrain\00_generic\Mission01\sky_maps\
The maps should be named Mission##_sky_[direction].tga

*****Direction= fr, bk, lf, rt and up ******

Load up the default sky scene into Max.  This file can be found at:

\\Path*\Terrain\templates\sky_template\
Replace the template textures with the new sky maps.  Save out the new scene to:

\\Path*\Terrain\00_generic\Mission01\sky_sources\
The scene should be named Mission##_sky_active.max
Export the cube as an .erf file to:

\content\missions\Mission01\

The file should be named Mission01_sky.erf
Edit the Mission01.instance file found at \content\missions\Mission01\

Be sure sky=Mission01_sky.erf

Note:  Sky texture changes will take effect without re-exporting the .erf sky files.

If the sky you created visually works in game it is recommended that you then create and edit the miped versions of that map set.

Step11: Setting Fog Levels

Fog is set in the Mission01.data file located at \content\missions\Mission01\

Fog=yes



(Turns fog on/off



FogDensity=0


(Sets final opacity of fog.  Values are 0 – 1
FogStart=500


(Point at which fog begin to take effect expressed in meters
FogEnd=900


(Point at which fog reaches FogDensity value in meters
FogColor=0.678 0.76 0.83

(Fog color (this color can be set using the editor and its color picker)
Note:  Fog changes will take effect without rebuilding files.

Run the game to check that it worked.

Reminders:

Always name the source scene file the same as the output file.  This will allow a file search to find both the source and associated file quickly.

Use all lowercase letters for everything.

Step12: Making and Placing Naturals

Naturals are things like scrub brush and small trees.  They are separate from Culturals, which are larger trees, rocks, etc. Typically one batch of naturals will be good for all missions on a particular type of terrain.  For example, there are 7 desert terrains using the same 10 naturals.

All Natural source and max files should be placed in the following directory:

\\Path*\Terrain\00_generic\Naturals\

Making the texture:

There can be only one texture page of naturals per environment.  The texture pages should follow the format of the bushes_desert.tga found in \\aas1\MW4\Public\art development\culturals.  This texture shows the layout for 10 bushes.  The background colors should be modified to blend into the edges of the art you use.  Naturals use only 1-bit alpha and therefore the use of the proper background color will cover up poor anti-aliasing and prevent ring around the texture.

Note: A technique for making alpha channels is to use the photoshop save selection function to make a new channel.  Once you have all your channels made, convert them to layers.  Cut out the black portions that are overlapping and then merge layers.  Place this layer into a channel.

Save the file into \\Your Game path\content\textures\.

Making the naturals:

Copy the bush*_desert.max files in 

\\aas1\MW4\Public\art development\culturals\Bushes_Desert into your naturals folder.

Replace the texture maps assigned to the model with yours and save the files out.

Export the files, as .erf’s, into the \\Path*\Terrain\00_generic\Mission01\culturals\
Making dispersal maps:

Dispersal maps tell the TCTd how to place your naturals on your map.  There are 3 dispersal maps for any terrain. A single pixel on a dispersal map is a natural, and therefore a triangle you are adding to the screen.  In order to try and cut down on poly count you should place naturals in areas where the players will spend most of their time.  The terrain should suggest where these areas are.

Refer to TestTerra_Naturals_placement.psd this file is set up to make dispersal map creation easy.  

· You should place your height map in as the background.  This is to use as reference.  

· Then draw in perfect red, green and blue on the RGB layer.  Each color will represent how 3 of your naturals will be placed. 

· Run the diffuse filter this layer to pixelate the color more

· Add noise into the noise layer to reduce the number of pixels shown.  This is done by using the Multiply mode on the noise layer and by having the black behind the 2 layers above.  Make sure the noise is 1-bit.  This can be done by creating the noise in a separate file and converting it to bitmap mode.

· To see what your dispersal map will look like for any one color, look at the channel for that color.

· Flatten the image with the height map hidden,

· Select a color channel and paste into a new file

· Make sure the mode of the file is grayscale.

· Save the file into the \\Path*\Terrain\00_generic\Mission01\culturals\ directory as Mission01_naturala.tga.

· Once you have your maps done you can check your poly counts by checking the histogram for the file.  Place your cursor on the white and read the count.

Placing the Naturals:

Naturals are placed by the TCTd.  You will have to append the following to the TCTd.ini.

CulturalFadeValues=280.0 330.0
( These are distances from the camera (use these as defaults but ranges should vary based on number of naturals, IF you have a lot pull your ranges in)



CulturalALocations= Mission01_naturalA.tga
( Tells the tool which maps to use
CulturalBLocations= Mission01_naturalB.tga

CulturalCLocations= Mission01_naturalC.tga




CulturalAObject= Mission01_nat1.erf 1

(Assign 3 .erfs to each of the above maps
CulturalAObject= Mission01_nat5.erf 1

CulturalAObject= Mission01_nat8.erf 1

CulturalBObject= Mission01_nat2.erf 1

CulturalBObject= Mission01_nat4.erf 1

CulturalBObject= Mission01_nat7.erf 1

CulturalCObject= Mission01_nat3.erf 1

CulturalCObject= Mission01_nat6.erf 1

CulturalCObject= Mission01_nat10.erf 1

Run the TCTd.

Appendix 1: TCTd

Generates terrain geometry, collision and bounding data,

The TCTd.ini file breakdown:

a. [Mission01]



( name of current map
b. InputPath= Content\Maps\Mission01
( path to height map
c. ContentPath=C:\Program Files\Microsoft Games\Mechwarrior 4\Content

d. DeltaX=5


( Pixel averaging range in X
e. DeltaY=0.5


( displacement magnitude of grayscale
This number represents meters per grayscale step

Ex. A pixel in the grayscale map with a value of 30 

would be 15 meters high in the game. 30*0.5 = 15

Ex. An all white grayscale map would be an even 127.5 meters 

high in the game. 255 x 0.5 = 127.5 

The best range for this value is between 0-1
f. DeltaZ=5


( Pixel averaging range in Z  

g. HeightField= Mission01_height_active.tga
( file name of height map
h. SmoothingPasses=2

( smoothing algorithm applied to map geometry  Values of 1or 2 seem to work best

i. PolyCount=2500


( number of polygons used to describe each zone
j. BucketSize=100


( BUGBUG: What is this? Ask Michael Geartner
k. NumberOfLevels=3

( BUGBUG: What is this? Michael Geartner
l. BorderPixels=0


( BUGBUG: What is this? Michael Geartner
m. DetailTexture=Mission01_detail_Active
( name of detail texture to use






Note:  Do Not list the file extension
n. DetailRatio=16.0


( # of times detail will tile per zone
o. DetailFadeBegin=96

( starting distance for detail texture fade
p. DetailFadeEnd=256

( ending distance for detail texture fade
DetailAlphaMode=AlphaInvAlpha

The TCTd-all.batch file breakdown:

Pushd ( DOS code 
cd "C:\Program Files\Microsoft Games\MechWarrior 4"  ( Changes to directory, modify it to fit your path
rem Binaries\Tools\Profile\TCTd.exe /h ( This will bring up, help explaining all the switches 
Binaries\Tools\Profile\TCTd.exe /uid /p /bsp /y /f Content\maps\Lunar01\TCTd.ini

Binaries\Tools\Profile\TCTd.exe /uid /p /y /f Content\maps\Lunar01\TCTd.ini

Binaries\Tools\Profile\TCTd.exe /uid /p /bsp /y /f Content\maps\Lunar02\TCTd.ini

Binaries\Tools\Profile\TCTd.exe /uid /p /y /f Content\maps\Lunar02\TCTd.ini

Binaries\Tools\Profile\TCTd.exe /uid /p /bsp /y /f Content\maps\Lunar03\TCTd.ini

Binaries\Tools\Profile\TCTd.exe /uid /p /y /f Content\maps\Lunar03\TCTd.ini

Binaries\Tools\Profile\TCTd.exe /uid /p /bsp /y /f Content\maps\Lunar04\TCTd.ini

Binaries\Tools\Profile\TCTd.exe /uid /p /y /f Content\maps\Lunar04\TCTd.ini

Binaries\Tools\Profile\TCTd.exe /uid /p /bsp /y /f Content\maps\Desert01\TCTd.ini 

Binaries\Tools\Profile\TCTd.exe /uid /p /y /f Content\maps\Desert01\TCTd.ini

Binaries\Tools\Profile\TCTd.exe /uid /p /bsp /y /f Content\maps\Desert02\TCTd.ini

Binaries\Tools\Profile\TCTd.exe /uid /p /y /f Content\maps\Desert02\TCTd.ini

Binaries\Tools\Profile\TCTd.exe /uid /p /bsp /y /f Content\maps\Desert03\TCTd.ini

Binaries\Tools\Profile\TCTd.exe /uid /p /y /f Content\maps\Desert03\TCTd.ini

Binaries\Tools\Profile\TCTd.exe /uid /p /bsp /y /f Content\maps\Desert04\TCTd.ini

Binaries\Tools\Profile\TCTd.exe /uid /p /y /f Content\maps\Desert04\TCTd.ini

Binaries\Tools\Profile\TCTd.exe /uid /p /bsp /y /f Content\maps\Desert06\TCTd.ini

Binaries\Tools\Profile\TCTd.exe /uid /p /y /f Content\maps\Desert06\TCTd.ini

Binaries\Tools\Profile\TCTd.exe /uid /p /bsp /y /f Content\maps\Desert07\TCTd.ini

Binaries\Tools\Profile\TCTd.exe /uid /p /y /f Content\maps\Desert07\TCTd.ini

Binaries\Tools\Profile\TCTd.exe /uid /p /bsp /y /f Content\maps\palace01\TCTd.ini 

Binaries\Tools\Profile\TCTd.exe /uid /p /y /f Content\maps\palace01\TCTd.ini

rem Binaries\Tools\Profile\TCTd.exe /uid /p /bsp /y /f Content\maps\swamp01\TCTd.ini

rem Binaries\Tools\Profile\TCTd.exe /uid /p /y /f Content\maps\swamp01\TCTd.ini

rem Binaries\Tools\Profile\TCTd.exe /uid /p /bsp /y /f Content\maps\swamp02\TCTd.ini

rem Binaries\Tools\Profile\TCTd.exe /uid /p /y /f Content\maps\swamp02\TCTd.ini

rem Binaries\Tools\Profile\TCTd.exe /uid /p /bsp /y /f Content\maps\swamp03\TCTd.ini

rem Binaries\Tools\Profile\TCTd.exe /uid /p /y /f Content\maps\swamp03\TCTd.ini

rem Binaries\Tools\Profile\TCTd.exe /uid /p /bsp /y /f Content\maps\alpine01\TCTd.ini

rem Binaries\Tools\Profile\TCTd.exe /uid /p /y /f Content\maps\alpine01\TCTd.ini

rem Binaries\Tools\Profile\TCTd.exe /uid /p /bsp /y /f Content\maps\alpine02\TCTd.ini

rem Binaries\Tools\Profile\TCTd.exe /uid /p /y /f Content\maps\alpine02\TCTd.ini

rem Binaries\Tools\Profile\TCTd.exe /uid /p /bsp /y /f Content\maps\alpine03\TCTd.ini

rem Binaries\Tools\Profile\TCTd.exe /uid /p /y /f Content\maps\alpine03\TCTd.ini

rem "C:\WINNT\Media\Microsoft Office 2000\APPLAUSE.WAV" ( A little feedback for when the tool is done
Popd  ( DOS code
Switchs for TCTd.exe

/h
( show help

/c
( stops after creating cultural.mlr

/p
( create a precise, seamless terrain (takes much longer)

/uid
( use interest data, height field must be 24-bit (R channel(height info)(G Channel (interest data) 

/bsp
( create bsp-files

/f filename( use the specified file as TCTd.ini file  

/s
( cap the number of points on a per tile basis

/y
( cap the number of points on a per tile basis, including the surrounding tiles

/m
( saves density map (R ( tile density)(G ( order of insertion)(B ( # of neighbors)

/I
( silent mode (no more pauses)

Appendix 2: Imagegrinder

Menus:

File

· Merge features

· This opens a file lister.  Allows you to select a *.fgd file to open and then crashes.  I wouldn’t recommend it.

· Export

· TGA files 

– Collapsed version that has been broken into texture pages

· Image data 

– Converts into .bid 

· Single TGA 

– Collapsed image as one big .tga

· Used Image List – What images are being used for the terrain in a batch file format(See Below). 

· Partial output 
– Turns a single Zone into a .IGData file. Specify the coordinates of the zone. 

· Map texture index – Creates a .tcf (see file types)file and hint file

· Material map 
– material map composite of all the masks and broken into zones 

· Single material map

· All

· Selected Features


· This allows you to export the features that are currently selected in the work Dialog as an .igf

· Import

· Features 

· This allows you to import an .igf.

· Exit

Edit

· Add Feature – Doesn’t seem to work, Double click on the feature to add it.

· Delete Feature – deletes the selected feature on the map

· Make Unique – Turns an instance into a full feature 

· [image: image2.jpg]


Lock Selection – locks the selected feature so that it cannot be selected 

· [image: image3.jpg]


Unlock All – unlocks all feature

· Make Selection Global Textures – locks the texture coordinates and moves the alpha channel as if it is a window.

· Make selection Local Textures  --  Moves what you see

· [image: image4.jpg]


 Group Selection – locks current selections into a single group

· [image: image5.jpg]


 Ungroup Selection – breaks the group

· Select unused Features – selects feature that are not currently on the terrain

View

· [image: image6.jpg]


 Depth View -- from blue to red, blue means there is 1 depth, red is 16 depth.  The more the depth the slower at run time

· [image: image7.jpg]


 Wire Mode – Turns off feature boundaries 

· [image: image8.jpg]


 Helpers – turns off everything so you can see just the map

· [image: image9.jpg]


 Grid -- 

· Grid Options – changes grid spacing

· Color Properties – lets you change the colors of the helpers

· [image: image10.jpg]


 Zoom In

· [image: image11.jpg]


 Zoom Out

· [image: image12.jpg]


 Manual Update – allows you to move features with out redrawing

· [image: image13.jpg]


 Update – forces a redraw

Options

· Single proc – if you are using multiple, you will work really fast, but you may get artifacts which can be fixed by selecting single proc 

Test

· Redraw Canvas 100x – for testing, don’t use

· Snap – forces to snap to pixels

· 4 – every 4 pixels 

· 8

· 16

· Render Low Res – to help speed during working 
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Texture Library Dialog:


This dialog box allows you to see the textures in the currently selected texture directory.  How you add the texture effects what kind of type it is.  You should do all your texture work before you open a map, otherwise your session could be buggy and there is a chance at corrupting your data.

View Port Area


This area displays thumbnails of the textures in the selected areas

Buttons


Add  

-- Allows you to add color maps and greyscale masks.  Masks added with this method must be one size or smaller in resolution than the resolution of the feature they will be used with. 


Add Mip’d Mask - Allows you to add greyscale masks.  Masks added with this method must be equal in resolution to the feature they will be used with.


Add 1-bit 
-- Allows you to add 1-bit greyscale masks.


Delete 

-- Deletes highlighted texture from library.  Not off disk.


Update selected 
-- Reread files (Test this)
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Terrain Dialog:

Map View:


Map view allows you to see all your work.

View Port Area


This area displays the top down view of the terrain you are working on.  Right clicking in this region will bring up the Features Dialog.
Features List


Displays the features available to add to the terrain.  Double Clicking a Feature will add it to the terrain.  Right Clicking a feature will bring up it’s properties.  Double Clicking in blank space will add the first feature in the list to the terrain.  Be careful here there is very little feedback on what is happening, you can very easily add a lot of duplicate features without realizing it. 


Features are an item that will be layered over the background of the terrain.  They have a color map associated with them and typically a mask of some sort.  They are layered over the background and composited at run time by the engine.  

The order of the features in the list determines how they are composited.  The features at the bottom of the list will appear over all others.  You can drag them up and down the list to change their draw order.

You can put many instances of a feature on the terrain.  If you scale a feature, all instances of it will be scaled.  If you want only one instance to scale you can make it unique through the edit menu.

Features will always maintain a 1 to 1 pixel ration with the background.  If you scale a feature larger then it’s pixel size, it will tile the color map.  The mask will stretch.

Always remember features aren’t free.  You try to optimize features by using the same colormaps and different masks, as well as use the same features across several terrains.  This will speed up your production time and decrease your memory footprint.

Buttons
· Background

· Add

· Delete

[image: image17.jpg]


Features Dialog:


This dialog allows you to see the features that are under the mouse.  These are displayed in order they where hit. Highlighting a feature will select a feature on the map.  This is primarily for selecting features that are buried under others.
Buttons
· OK – closes the dialog

· Cancel – closes the dialog
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Background Dialog:


This allows you to assign properties to your background.

Colormap:  Allows you to select the color map that will be assigned to the background.

Material:  Allows you to assign the type of properties that will be default for the terrain. Effects and sounds will be determined by what material is hit. 

Stretch: stretches 1 instance across the entire map
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Features Properties Dialog:

Name: Enter a name for this feature.

Size: Select the size of the feature, in pixels.

Stretch to map: stretches 1 instance across the map

Offset: in pixels, from upper left side of the feature

Blend mode: Allows you to select from on of the following blend modes


Paste

--no blending with underlying textures (555)


Added

--additive blend(555)


Multiply

--multiply blend(555)


Blend555_1
--specify 1 colormap and 1 8-bit mask (mask has to be smaller than the feature

   size) new pixel = mask*texture + (1-mask)*previous textures



Blend555_2
--specify 1colormap and 2 8-bit masks (mask has to be smaller than the feature

size).  Masks will be multiplied. new pixel = mask1*mask2*texture + (1-mask1*mask2)*previous textures


Blend4444
--specify 1 colormap with alpha channel


StretchMultiply
--stretches map over whole terrain and multiplies.


Blend555_1_1
--specify 1 colormap and 1 1-bit mask.


Blend555_1_S
--specify 1 colormap and 1 8-mask.  Mask must be equal in resolution to feature 

   size.

ColorMap: Allows you to select the color map for the feature.

Mask01: Allows you to select a mask if the blend mode supports it

Mask02: Allows you to select a second mask if the blend mode supports it

FlipHor: Allows you to flip the map horizontally

FlipVert: Allows you to flip the map vertically

Material: Allows you to select the material that will be used for the feature.

Other Stuff:

Material Maps:


This is a precomposited map generated from the information from the background and the features.  They are chopped up in the same manner as the light map. 

File Types:

.bid – 16,8,1-bit image in a raw format, depending on what type of texture it is, color, light or mask.

.tcf – tells type of texture and dimension. The game uses these to read the .bid files. (Type 1-5 = ???)

.fgd – precursor to .igdata , they are referenced by the .data file

The Used Image List batch file: 

This batch file tells you exactly which files are being used by a terrain.  These files for all the terrain’s wee used to compare to the CompostTextures directory to determine that there were no unused textures shipping on the disk.  This is somewhat redundant know that it is possible to delete unused features.

Feature selection Colors:

Light Pink -- Shows the boundaries of the feature.

Pink – Instances of feature highlighted in list

Green – Feature is ready for manipulation 


Tip: Stretched masks give really soft, smooth transitions.
Puts out .raw files which are debug files for things like material masks and the actual texture maps generated from imagegrinder, needs a photoshop action to open.
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_1040819627/TCTD-all.bat
Pushd



cd "C:\Program Files\Microsoft Games\MechWarrior 4"



rem Binaries\Tools\Profile\Tctd.exe /h





Binaries\Tools\Profile\Tctd.exe /uid /p /bsp /y /f Content\maps\Lunar01\tctd.ini

Binaries\Tools\Profile\Tctd.exe /uid /p /y /f Content\maps\Lunar01\tctd.ini



Binaries\Tools\Profile\Tctd.exe /uid /p /bsp /y /f Content\maps\Lunar02\tctd.ini

Binaries\Tools\Profile\Tctd.exe /uid /p /y /f Content\maps\Lunar02\tctd.ini



Binaries\Tools\Profile\Tctd.exe /uid /p /bsp /y /f Content\maps\Lunar03\tctd.ini

Binaries\Tools\Profile\Tctd.exe /uid /p /y /f Content\maps\Lunar03\tctd.ini



Binaries\Tools\Profile\Tctd.exe /uid /p /bsp /y /f Content\maps\Lunar04\tctd.ini

Binaries\Tools\Profile\Tctd.exe /uid /p /y /f Content\maps\Lunar04\tctd.ini





Binaries\Tools\Profile\Tctd.exe /uid /p /bsp /y /f Content\maps\Desert01\tctd.ini 

Binaries\Tools\Profile\Tctd.exe /uid /p /y /f Content\maps\Desert01\tctd.ini



Binaries\Tools\Profile\Tctd.exe /uid /p /bsp /y /f Content\maps\Desert02\tctd.ini

Binaries\Tools\Profile\Tctd.exe /uid /p /y /f Content\maps\Desert02\tctd.ini



Binaries\Tools\Profile\Tctd.exe /uid /p /bsp /y /f Content\maps\Desert03\tctd.ini

Binaries\Tools\Profile\Tctd.exe /uid /p /y /f Content\maps\Desert03\tctd.ini



Binaries\Tools\Profile\Tctd.exe /uid /p /bsp /y /f Content\maps\Desert04\tctd.ini

Binaries\Tools\Profile\Tctd.exe /uid /p /y /f Content\maps\Desert04\tctd.ini



Binaries\Tools\Profile\Tctd.exe /uid /p /bsp /y /f Content\maps\Desert06\tctd.ini

Binaries\Tools\Profile\Tctd.exe /uid /p /y /f Content\maps\Desert06\tctd.ini



Binaries\Tools\Profile\Tctd.exe /uid /p /bsp /y /f Content\maps\Desert07\tctd.ini

Binaries\Tools\Profile\Tctd.exe /uid /p /y /f Content\maps\Desert07\tctd.ini





Binaries\Tools\Profile\Tctd.exe /uid /p /bsp /y /f Content\maps\palace01\tctd.ini 

Binaries\Tools\Profile\Tctd.exe /uid /p /y /f Content\maps\palace01\tctd.ini





rem Binaries\Tools\Profile\Tctd.exe /uid /p /bsp /y /f Content\maps\swamp01\tctd.ini

rem Binaries\Tools\Profile\Tctd.exe /uid /p /y /f Content\maps\swamp01\tctd.ini



rem Binaries\Tools\Profile\Tctd.exe /uid /p /bsp /y /f Content\maps\swamp02\tctd.ini

rem Binaries\Tools\Profile\Tctd.exe /uid /p /y /f Content\maps\swamp02\tctd.ini



rem Binaries\Tools\Profile\Tctd.exe /uid /p /bsp /y /f Content\maps\swamp03\tctd.ini

rem Binaries\Tools\Profile\Tctd.exe /uid /p /y /f Content\maps\swamp03\tctd.ini



rem Binaries\Tools\Profile\Tctd.exe /uid /p /bsp /y /f Content\maps\alpine01\tctd.ini

rem Binaries\Tools\Profile\Tctd.exe /uid /p /y /f Content\maps\alpine01\tctd.ini



rem Binaries\Tools\Profile\Tctd.exe /uid /p /bsp /y /f Content\maps\alpine02\tctd.ini

rem Binaries\Tools\Profile\Tctd.exe /uid /p /y /f Content\maps\alpine02\tctd.ini



rem Binaries\Tools\Profile\Tctd.exe /uid /p /bsp /y /f Content\maps\alpine03\tctd.ini

rem Binaries\Tools\Profile\Tctd.exe /uid /p /y /f Content\maps\alpine03\tctd.ini





rem "C:\WINNT\Media\Microsoft Office 2000\APPLAUSE.WAV"



Popd


