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Installation Procedure

1. Unzip MaxExporter.zip into a temporary directory.

2. It should create two subdirectories, R3.1 and R4.0

3. Go into appropriate subdirectories depending on your Max version.

4. Copy the 3WExporter.dlu into your max/plugins directory.

Uninstall Procedure

1. Delete 3WExporter.dlu from your max/plugins directory.

I. 3D Studio MAX Exporter General Notes

A. Mesh Geometry

The exporter should be able to process any geometry, but it is generally a good idea to collapse all mesh modifiers to an editable mesh.  The exporter does not export any hidden mesh or non-geometry objects (such as lights), and they can be safely left in the model.

1. Scale

The game uses all metric units, so the scale in MAX should be set to “meters.”  The scale is set in the following two places:

1. Under Customize|Preference|General - System Unit Scale should be set to “1 unit = 1.0 meter.”

2. And under Customize|Unit Setup - select Metric, Meters.

2. Mesh Hierarchy

Any part of the object that needs to be moved or animated (such as control surface on an airplane or turret on a tank), and any part that needs to be detached (for damage purpose or otherwise) should be made into their own mesh.  

In addition, any part that requires different material property (different texture map, or different specular or reflection values) should also have its own mesh.

3. Pivot Point

Pivot point for each mesh should be located at their center of gravity if the mesh does not have to move or animate.  If the mesh is to be moved or animated, then its pivot point must be located on its axis of rotation.  Although it is generally a good idea to reset transform after mirroring, the exporter can recognize both right- and left-handed pivot, so this is not required.

4. Smoothing

The model’s surfaces should be smoothed, and the smoothing groups are exported to the game engine directly.  However, unlike in MAX, the game calculates normal using weighted average, so the result can look slightly different (hopefully for the better).  You don't need to worry about how the faces are connected to a vertex as you would in MAX, for example.

5. Transparency

The game utilizes the alpha channel.  However, texture with alpha channel can result in strange “defects” when filtered in 3D acceleration cards, so it is recommended that model not rely on alpha channel to build holes, but instead have all transparent and translucent area built up using mesh geometry.  
B. Material

The game does utilize a lot of information off the MAX model’s material property, so it is important to set them up correctly for the model to look its best in the game.  To support multiple user-created skins on a single model, some of the information, such as specular and reflection level, are set in a separate external text file that accompanies each model. 

1. Material Type

The only material type recognized by the exporter is the Standard Type. 

2. Shader Basic Parameters

1. Shader type should be set to Blinn.

2. Although 2-Sided option is supported, it is recommended that it be kept OFF.  2-sided polygons have problems with normal and sorting, so they should be used with extreme care.

3. All other options (Wire, Face Map, and Faceted) are not supported, and should be kept OFF.

3. Blinn Basic parameters

Ambient and Diffuse colors specify the color of the material without the texture map.

Specular color is used directly by the game, and it should be set to the appropriate values (typically 192-192-192).

Self-illumination can be used to make the material glow in its own light. This does not cast light on other objects.  

Opacity can be used to toggle the transparency of the material.  100 would make it non-transparent.  Set it to any other number, the material uses the alpha channel in the texture map to set its transparency level (and not the value set in Opacity).  

Specular Highlights – both Specular Level and Glossiness data specified in this section are transferred directly to the game engine.  To allow for customized skin, these values may also be adjusted by a separate external file.  Soften value is not used.

4. Maps

Only three map controls have any effect on how the object would look once it is exported into the game.  Diffuse Color, Specular Level, and Reflection.  All other map controls are not used.

Texture map should be applied on Diffuse Color channel, and the Diffuse Color box should be checked ON.  The Amount adjusts how much of the color comes from the texture map and diffuse color – at 100 (default), the color will come strictly from texture map and diffuse color is ignored, and at 0, the diffuse color is used and texture map is ignored.  

The Specular Level check box is used to specify where the material should get its specular data (both Specular Level and Glossiness).  If the box is checked OFF (default), the material will use the specular data defined in a user-defined external text file, if such file is present.  If it is checked ON, the material will always use the values set in the Specular Highlights section under the Blinn Basic Parameters.  The value specified in the Amount is ignored, Specular Level should be set in the Blinn Basic Parameters section.

This allows for user to customize specular level of the material to match his texture map without having to modify the 3D model itself, yet at the same time, the model builder can specify certain part of the model to always have a fixed amount of specular level.  For example, the model builder might set the specular level for material used by the engine exhaust or gun barrel, so they are not affected when the user sets specular level to 0 for his low-visibility camouflaged paint scheme. To make the Specular Level fixed at zero (i.e., no specular level), check the box ON, and set the Amount to 0.

Reflection check box works similarly to the Specular Level check box.  If the box is checked OFF (default), the material will use the reflection data defined in a user-defined external text file.  Check the box ON, the model builder can specify a fixed reflection value (as defined in the Amount).  Actual reflection map need not be specified in the model, as an appropriate reflection map will be assigned at run-time to all models depending on the environment.

5. Diffuse Color Map

UV Tiling and UV Mirror options can be checked ON or OFF to control how the map is applied outside the texture area.  They should both be checked OFF for most cases.   Important: if the UV Tiling is kept ON (which is the default in MAX), you might see a line at the edge of texture as the texture gets filtered across to the other end.  To avoid seeing this, make sure to turn UV Tiling OFF.

Under the Bitmap Parameters, Filtering options can be set to Pyramidal or Summed Area, or to None.  If it is set to either Pyramidal or Summed Area, the game will perform filtering (exact type depends on the card), and if this is set to None, the game will perform no filtering on this material.

C. Animation

The exporter exports the MAX animation in 10 frame increments, allowing model builder to build 10 separate animations.  Frames 1-10 is the animation 1, 11-20 is animation 2, 21-30 animation 3, etc.  Frame 0 should be kept free of any animation, and it should be the default state of the model.

Currently, only the rotation and position keys are exported.

D. LOD (Level of Detail)

Most objects require multiple level of details, each one with successively less polygon counts.  Each LOD has to be built as a completely separate model, and saved out separately.  All LOD of a single object should have the same mesh hierarchy.  Not all the meshes need to exist on a lower LOD, but if a mesh is removed, all its hierarchy should also have to be removed.  The same mesh across different LOD models should have the same material.

II. Aircraft Model Specific Notes

A. Mesh Hierarchy

Aircraft should have meshes for all moving and detachable parts.  The hierarchy should be constructed in a logical manner so when one mesh is removed, all parts attached to it would also be removed. The following is a list of sample mesh hierarchy; the exact list would depend on the particular aircraft.


Fuselage



Nose 




Canopy 





CanopyGlass 





CanopyInside




Cockpit 



EjectionSeat 




Pilot Body





Pilot Head




Intake 




GunBarrel




NoseGearInterior




NoseGearCover01




NoseGearCover02




NoseGearStrut





NoseGearHydraulics






NoseGearTire



LeftWing




LeftFlap




LeftOuterWing 





WingPylon01





LeftAileron 




LeftMainGearInterior 




LeftMainGearCover01 





LeftMaingGearCover02





LeftMainGearStrut 






LeftMainGearActuator






LeftMainGearHydraulics







LeftMainGearTire



RightWing




RightFlap




RightOuterWing 





WingPylon02 





RightAileron 




RightMainGearInterior 




RightMainGearCover01 





RightMaingGearCover02





RightMainGearStrut 






RightMainGearActuator






RightMainGearHydraulics







RightMainGearTire


Engine


VertTail



Rudder 


LeftStab


RightStab


MainGearDoor01


MainGearDoor02


MainGearInterior


AirBrake

B. Poly Count

There is no fixed limit to the number of polygons an aircraft model can have.  However, for performance reasons, it should be limited to a “reasonable” number.  For the current models for Project 1, the target poly count for external aircraft object is 5,000, including landing gears, and another 5,000 for the virtual cockpit.  

C. Orientation

Aircraft should be oriented so the nose points toward the positive y-axis, the right wing toward positive x-axis, and the vertical tail towards positive z-axis.  The pivot point for the top most mesh hierarchy (usually the fuselage mesh) should be placed at the center of gravity of the entire plane (usually at 25% mean aerodynamic chord).

All control surfaces (rudder, aileron, elevator, etc.) that simply rotate about an axis should have its x-axis along the axis of rotation.  Control surfaces that have more complex movement (such as Fowler type flaps that moves back and rotate) should be animated, and its pivot point can be placed and oriented in a manner most convenient for the animation.

Landing gear opening sequence should be animated.  All movements - covers opening and closing, and gears rotating and extending – should be choreographed appropriately in a single 10-key frame animation.

D. Texture Map

There is no fixed limit to the number and sizes of texture maps that can be applied to an aircraft model.  However, for performance reasons, it should be limited to a “reasonable” number and size.  Most of the current models use up to five texture maps, each one being 512x512x24bpp .BMP file.  In addition, the plane can use common textures, such as transparent CanopyGlass.tga file for cockpit window.  The preferred set of texture maps are:

1. Fuselage

2. Nose

3. RightWing

4. LeftWing

5. VertTail

The game utilizes multi-layered decal textures to assign national insignia, squadron marking, and individual aircraft marking.  They will be placed on top of the basic aircraft texture at run time, so they do not need to appear on these five texture maps.

Because the graphics engine calculates the light sourcing dynamically in real-time, the texture map should contain no fixed highlights or shadows, and it should represent “unlit” color.  

E. Virtual Cockpit

Each player flyable aircraft also requires a separate 3D virtual cockpit model.  Virtual Cockpit model will replace the Nose and Fuselage meshes of the external model, and will have the wings and tails from the external model attached to it.  It should have any part of the fuselage and nose visible from this position, as well as the interior of the cockpit itself.

The head movement will constrained so the lower part of the cockpit will not be visible – i.e., no rudder pedals moving without human legs, etc.  The cockpit model need to only go as low as the bottom of the front dash panel, usually about 20-degrees down or so.  

Virtual Cockpit pivot point should be placed where the pilot’s eyes would be, and its axis oriented the same direction as the external model (i.e., front toward positive y-axis).

All movable parts, including individual needles on the gauges, should be made separate mesh.  Most instruments will be moved either by simple rotation (needle on the analog gauge, lever on a switch, etc.) or by simple translation (“vertical” type gauge as seen on F-105).  For simple rotation type instrument, its y-axis should be placed at the axis of rotation, i.e, for needle on the gauge, y-axis should go through the panel, and x-axis should point to the right, z-axis should point up.  Artificial horizon should be modeled as a sphere (with enough polys), and its pivot point should be at the center of the “ball”, oriented the same way as the cockpit and the external models.

III. Ground Object Model Specific Notes

A. Mesh Hierarchy

Ground Object should have meshes for all moving and detachable parts.  The hierarchy should be constructed in a logical manner so when one mesh is removed, all parts attached to it would also be removed. The following is a list of sample mesh hierarchy; the exact list would depend on the particular object.


Chassis



Turret




Gun Barrel




Radar Dish



Left Tracks



Right Tracks

B. Poly Count

There is no fixed limit to the number of polygons a ground object model can have.  However, for performance reasons, it should be limited to a “reasonable” number.  For the current models for Project 1, the target poly count for ground object is 1,500.

C. Orientation

Ground Object should be oriented so the positive y-axis points toward the front, positive x-axis toward the right, and positive z-axis toward the top.  The pivot point for the top most mesh hierarchy (usually the chassis) should be placed at the bottom of the object.

D. Texture Map

There is no fixed limit to the number and sizes of texture maps that can be applied to a ground object model.  However, for performance reasons, it should be limited to a “reasonable” number and size.  Most of the current models use up to two texture maps, each one being 256x256x24bpp .BMP file.  

IV. Trouble Shooting

Problem: a mesh is appearing at a wrong place.

Possible Solution: Hierarchy problem, make sure the mesh is linked to appropriate parent mesh.  There should be only one mesh at the top that is not linked; this is the mesh the game moves when the object is moved.  All other child mesh must be linked to its hierarchy.

Problem: texture map is not showing up.

Possible Solution: Check to make sure the material is Standard Type, not multiple sub-type.  When you attach two meshes together, Max will create a multiple sub-type material that is not supported by the engine.

Problem: face is “flashing” when seen in the game.

Possible Solution: Check to make sure you don’t have two faces at the same exact place.  It is very easy in Max to accidentally copy a face and create another one on top of itself.  When this happens, the game engine does not always know which face to render first, and you get a “flashing” face as the two faces are rendered in different order.

Problem: light sourcing doesn’t seem to be smoothed correctly

Possible Solution: Check to make sure the faces share the same vertex. Only faces sharing the same vertex are smoothed, so if you have two vertices at the exact same location, the faces using them will not be smoothed.  You can use the Weld button to weld and combine selected vertices into a single vertex. 


