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LODEditor Manual - Version 6

Introduction

LODEditor  (LE) was coded to help modellers build models in the Falcon 4 LOD format.  Over the past 7 years, LE has extensively modified and enhanced in an effort to keep up with the modeller’s skills and Falcon 4 improvements.  As mentioned in previous releases, this program is not intended for the casual "hacker".  It is intended for the serious designer who is willing to spend the time necessary to learn the program completely.  Although a lot of effort was put into the program to avoid corruption of your data files, it is not a 100% guarantee it won’t happen!

Warning

If you intend to make some modifications to any of the models, then you should maintain a backup of any valuable files!  Also BEFORE you perform a “risky” operation (like cutting and pasting and batch node processing), save your work by clicking on the Save button! I recommend that you do your editing on an “external” LOD file and not the KoreaObj.lod file. 

Setup

There are 3 versions of LODEditor selected by a commandline switch in the LE desktop shortcut:


Standard

 no commandline switch.


DXM

 “-dxl” commandline switch.


F4-AF     
 “-lp” commandline switch.

If you work on several versions, I suggest that you make a shortcut to each version with its required switch.  The database LE uses is specified by the version and location of KoreaObj.hdr (for DXM KoreaObj.dxh) you select at the opening request to open the file.  The window title bar displays which version of database LE is using. (DXM = KO.dxh and FF Cobra, F4-BMS = KO.hdr)

Some versions have special functions and some functions are not applicable to all versions.  Therefore, apply explanations to the appropriate version. 

The first time an external utility is accessed LE will ask you to navigate to the utility so LE can locate it in the future.  All of these utilities are located in the folder where LE was unzipped.  The paths to these utilities and other LE related paths are kept in the Window’s Registry (HKCU/Software/BaldEagle/LODEditor/Paths).  If you change the path to LODEditor or the utilities, you need to either change the paths in the Registry or delete the path entries.
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Definitions:

Some terms used in the discussions of how to use LODEditor:

LOD File
Koreaobj.lod (Koreaobj.dxl) This is the main Falcon4 data file that contains all the LOD records.

LOD
Level of Detail.  Within Falcon, each object has several LOD records, each with a level of detail.  This means that when viewed from a distance, it will use a low level of detail.  On the flip side, if viewed up close, you get maximum detail.  A LOD refers to a specific record within the LOD File.

Model
A group of data that describes the shape and characteristics of an object.  Each record within the LOD File is an individual Model.  However, since Version 3.0 allows for saving and editing from external files, a Model could be a LOD record, a saved file, or simply data within LE.  As will be seen later, a Model may become a LOD if it is inserted into the LOD File.

Node
Each Model is broken up into separate entities.  Each of these entities is called a Node.  There are various Node types each performing a specific task.

Draw Node
A draw node is a node that defines a Polygon.  These are PrimT (PT), LitPrim (LP) and Culled (CP).

Tree
This is the structure of the model, or node list.  It is the step by step sequence of drawing that takes place within the model.

Polygon
Each Model is developed by groups of shapes.  Each shape is called a Polygon.  Draw Node and Polygon are often referred to as a “node”.

Vertex
Each Polygon is defined by its Vertices.  A vertex is simply a “corner” of the Polygon.  A node vertex points to a Vector located in vector table.  It is not actually the point in space.  The Vector defines this point.

Vector
Defines the location of a 3D point in space.  Vectors are used to define each Vertex of a Polygon.  Draw Nodes share Vectors located in the same Vector Table.

Vector Table
The Root, DOF, SubTree and Special Node types have the Vector Table for their respective child Draw Nodes.  A Node Vertex’s assigned vector ID points to a vectors in this table.

Normal
A Normal is very similar to a Vector.  It defines the direction a Polygon is facing.  It is in unit vector format (nx, ny and nz).

Normal Plane
This defines planes (BSP) through the Model and a direction.  They are used to determine the  users viewing direction and which branch to draw first.

Texture
Compressed BMP data contained within the Koreaobj.tex file.  A Texture is simply a record number (pointer) to the BMP data to use to texture a Polygon.

Table
A Table is a group of Vectors, Normals or Textures.  Several Node types have Tables assigned to them for use by subsequent nodes.

Matrix
This is a special group of four Vectors.  The first three define the rotation or orientation while the fourth specifies the node’s location (translation).

Color
A Color may be applied on a Polygon or on each of it’s Vertices.  The Color value is an index into the Falcon4 color table.

Shading
Shading is accomplished by placing a Normal on a Polygon’s surface or Vertices.  Shading is used to decrease the sharp transition of shading level between polygons.

uv
These refer to the uv Parameterization values for mapping Textures.  They define the locations within the Texture to map to the Polygon.

Polygon Type
Referred to as “pType”.  The pType defines what attributes are contained within the Polygon.

DOF
Degree of Freedom.  This is a special type of Node that allows features of a model to move.  They are defined by the use of a Matrix.

Highlighted
This term refers to the node that is highlighted (or selected) in the node list.

Viewing:

There are many ways in which you can view a Model.  We will start with the simplest method, which is viewing a LOD.  If you are only interested in viewing the LODs contained within the LOD file, then you only need to understand this section.  If you are interested in editing any models, it would be wise to read and understand this entire Manual.

In short, there are two basic ways to view a LOD.  First is by clicking the Select LOD button and entering the LOD number. The other way is by scrolling through the CT record list.  This way allows you to view a specific LOD.  Example:  If you want to view the A-10 LOD, then click on the Vehicles radio button, click on the “Name” bar at the top of the CT list and select the A-10 from the list. Click on the 3-D Viewer button, or Select the Parent # (usually Normal).  In the Parent Record screen select the LOD you want to view. In the LOD Data screen click on the Edit LOD button to view the model wireframe.

When either the LOD number is used or the Normal button, you will be presented with a LOD Data screen.  On this screen you will see an EDIT LOD button.  Clicking this button will take you to the LOD display and edit screen.

View Direction Controls:

There are many ways in which you can control the direction the model is viewed:

Top
The model will default to the top view.  This is looking down on the model.  If you change a view direction, clicking this button will take you back to the top view mode.

Bottom
This button will switch to looking from the bottom.

Left
This button will switch to looking from the left. (See above).

Right
This button will switch to looking from the right. (See above).

Front
This button will switch to looking from the front. (See above).

Back
This button will switch to looking from the back. (See above).

Center
This button will center the model without changing view or zoom level.

Reset
This button will return to the default top view, centered and zoomed out.

Angles
You can choose any other view angle by clicking the 6 view angle buttons (Rotate (<,^,>,v) and Spin (L,R)).  Each one will step you 10 degrees in the desired direction.  You can also click on the screen to rotate and spin the model.

Note:  The screen is divided into 9 regions.  The outer 8 regions are used to rotate and pan the model, and the center region is used to zoom in and out.

Zoom
You can zoom either in or out by clicking the zoom buttons or clicking in the center of the screen.  Left-click to zoom in and right –click to zoom out.

Panning
You can pan the model in any direction by either pressing the Pan button down and using the arrow buttons, or right- clicking directly on the display’s outer areas while holding down the SHIFT key.

View Characteristics:

There are many ways in which the model can be viewed.  The basics will be described here for viewing purposes only.  More features and details will be presented later within the Editing section:

Fill
By default, the model will be displayed in Wire Frame mode.  You can choose to fill the polygons with colors by clicking the FILL button.

Switches
You can choose to turn on or off any switches that are contained within the model.  Switches are used for various features including landing gear, lights, etc.

DOF’s
You can also choose to turn on or off any DOF’s that are contained within the model.  DOF’s are used to control features that can move within the model.


Note:  By default, a model will be displayed with all Switches and DOF’s in the ON position.  To view and control the DOF’s and Switches, click on the Show button below the View controls.  To view the DOF’s nodes in their “raw” position, click on the DOF Mode button.

Hardpoints
You can choose to turn on or off the Hardpoint locations if the model has any.  There are two separate buttons for this purpose.  The first one shows the hardpoint locations at which the weapons are displayed and the second show the locations where the weapons will be launched.


Note:  You can select the NUMBERS button show the hardpoint ID's next to them.

Exiting LE:

To exit LE when you are done viewing a LOD, you can choose Exit LE from the LODEditor File menu, click on the GoTo button, then select Exit to Desktop,  or click the close box on the window.

If you are only interested in viewing the LODs within Falcon, this is all you will need to understand.

 Function Menues:

File Menu:

New Model



This will open up a new model with just a basic root node.  You will be asked how many Vectors, Normals and Textures to have within the Tables but as you will find out later, you can adjust this later.  You will be prompted for a save as filename.

Note:  This will NOT effect your LOD File as the new model will be saved as an external file.

Open Model


This will prompt you to select a saved file.  It will then load up the model and allow you to view and edit.  This is the advised way to edit any model.  First start by saving any LOD and then work from the saved file.

Select Model


This will prompt you to select the LOD # of an existing model within KoreaObj.lod.

Save Model


As you edit a model, all changes are taking place within memory.  In order to make those changes permanent, you must save the model.  If you are working in a LOD of the LOD File, it will adjust the LOD File to make room for the saved LOD if necessary.

Note:  You can click the Save button.

If you try to exit LE when changes have been made, LE will inform you and ask if you would like to save your changes.

Save Model As


This will allow you to save the current model into a new file.  This is useful to use as an Export function to work on a LOD record or to save as a new file to keep an older version of your model.

Note:  You can click the SaveAs button.

Update Temp.lod File


After an internal or external Model is selected, a working copy is loaded into the Temp.lod file.  This menu selection will update the file with the latest changes.

Note:  If LE should crash, you can choose the Open Model selection and open this file, then select Save Model As  to restore your model to the most recent changes updated.

Exit LE


As you might think, exit LE.

Edit Menu: (F4-AF only)

Cut Node


This selection performs the same function as Delete Node does except it will copy the node to the clipboard for later pasting.

Copy Node


This selection will copy the highlighted node so that you can paste it later.

Replace Node


This selection will paste the currently copied node data into the highlighted node.

Note:  It will not change the node pointers!

Note:  The highlighted node must be the same node type of the node copied!

Paste Node


This selection will insert the copied node AFTER the highlighted node.

Delete Node


This selection will delete the highlighted node.

Break Branch


This will attempt to break a branch from the highlighted node backwards to the start of the branch.  This is accomplished by placing a Split Node at the beginning.

Find Node Menu:

Find Node


This selection will bring up a Find Node dialog box where you can search for a node by two methods:

Node Type
Select a node type from the pull down and click Find nType  It will scroll to the next node that matches.

Node Num
Enter the Node number and click on Find Node.  It will go to the entered node number and display it by expanding branches.


Note:  Command-X will also delete the highlighted node.

DX Node
Enter a DX node number and click on Find DX Node. (for DXM only)

Preferences Menu:

Screen Size


You can toggle between Standard and HiRes screen size.  Standard is sized for roughly a 800x600 screen resolution.  HiRes is sized for 1024x768 screen size or larger.  If you use large fonts, then it will fill a 1280x1024 screen.  LE defaults to Standard size.  To have LE model display screen come up in HiRes size, create a shortcut and place “–hires” (no quotes) at the end of LODEditor.exe. 

Minimum Search Area




Set a square search area when a single dot is selected (in Model Edit window).

Use Falcon4tree Files (OE)



Use the Object folder tree files for the LE Objective Editor (LE-OE).

Use LP Database



Used to switch to F4-AF DB file format while in Standard LE.

Use DDS Skins



Use the DDS texture files instead of the BMP’s in KoreaObj.tex.

Change Working Folder




Change the location where LE’s working files are stored.

Action Menu:

Calculate Model Normals


This will go through each node of the model and calculate all the node normals.  This is a very useful function to run after you have adjusted any vector values.  You will be given a display telling you how many were calculated versus the total number of draw nodes.

Note:  These numbers will NOT match exactly!  There are usually nodes that are for Lines and don’t contain normal planes.

Verify Model


This will scan the loaded Model and look for various problems.  It will check for valid Vectors, Normals, Textures and Colors.  It will also check for any unused Vectors, Normals or Textures.  A a summary of the results for each of the 5 categories are listed in the dropdown listboxes.  If there are problems, you can open a file called “VerifyLOD.txt” found within LE’s working folder.  The errors are marked with level of importance (I = Information, C = Caution and S = Severe).  If there are any unused Normals and/or Vectors, they can be deleted by clicking on the Delete Vectors & Normals button.  If there are duplicate Vector assignments, they can be reassigned and the duplicates deleted by clicking on the Reassign Duplicate Vector  button.

Append Model


This will allow you to append a model to the LOD File.  When this menu item is selected, you will be prompted for a saved model file.  When you select a file, it will display a few details of the file and ask for confirmation.  If you accept, it will append that file to the LOD File.

Replace Model


This will allow you to insert the current model into any of the LOD records of the LOD File.  Again, it will make room for the model if required.  You must select a


LOD from the Parent Data window first.

Append Parent Record


This selection will append a blank Parent record.

Delete Parent Record


This selection will delete the last appended Parent record.

Write F4P Parent Record


Write a F4Patch AppendLOD Parent Record.

Note: You need to select a model from the KoreaObj.lod (KoreaObj.dxl )  file to get the Parent information.

Output Node Tree


This is more for us programmers for debugging.  It outputs the structure that maintains the node list tree.  It will be saved in a filename called "OutputTree.txt" found within the working folder of the program.

Append/Replace Texture


This function imports and formats a bitmap (BMP) and append it to the end of the KoreaObj.tex file.  The bitmap must be Falcon 4 compatible (uses indexed bitmap, and not bigger than 256 x 256 colors).  The BMP’s will be converted to DDS texture and placed in the Objects\KoreaObj folder.  If the textures selected are DDS, they will be copied to the Objects\KoreaObj folder.

Export Texture


This selection will export the selected KoreaObj.tex BMP to a file.

Delete Texture


This selection will delete the last appended texture.

Add/Replace Palette


This selection will add or replace a selected palette using a Paint Shop Pro palette.

Output Palettes


This function will output to a file the 14 Falcon 4 palettes in a format which can be

imported by Paint Shop Pro.

Delete Palette


This selection will delete the selected palette number.

Export Slots


Exports a model’s Slots (coordinates and matrix).

Import Slots


Imports a model’s Slot data.  Model must have the same number of Slots.

Parent Record Import

LE has always had a Parent Record export function (Write F4P Formnat Parent Record in the Action menu).  In the LOD Data Parent window I added an “Import” button.  Clicking this button will request the name of a LE F4P Parent Record file.  (Note: there is a version number in the F4P Parent Record export file now.  If you have some older version files, add this line to the top of the file:

1.0
LE Parent Info

Before a Parent Record file is imported, you are asked if you want to save the current record.  If you are replacing an SP3 model,  you should save its record so you can store the original model.  I recommend that you include the original model’s Parent # in the file name for future reference.  The current Parent Record # data is replaced with the imported record data.

If you append your models in the same order during a reinstallation, then the LODx # should be OK.  If not, then the LODx # needs to be changed to match the current configuration.

Multi-select texture BMP appending/replacing, including 512x512 textures.

To use, select “Append/Replace Texture” in the “Action” menu.  Select the texture file to append, enter Texture ID to replace, or -1 to use next available Texture ID.  If the files are named using the Texture ID (e.g., 1077.bmp) the file will automatically replace the that texture.  The File Open DB permits multiple file selection.  For example, if 5 texture files are select and they use the above naming convention, they will all be automatically appended and the files Texture ID will be replaced.

DDS Texture Support

Textures are appended in the same manner as with previous versions of LE.  The difference is what is done with the texture, depending on the image format being appended.  LE supports the appending of .bmp and .dds image file formats.  When a .bmp is appended the data is appended to KoreaObj.tex, .dds files are copied to the Object\KoreaObj folder (location of the BMD DDS textures), and the other formats are converted to compressed DDS files and copied to the DDS folder.  If you want to have the texture available when not using the DDS Pool, you must append a .bmp version of the texture so it can be added to KoreaObj.tex.  If you append only the .bmp texture, you must delete the old version of the .dds texture located in the Objects\KoreaObj folder.  The next time you run F4, the new .bmp will be converted to .dds file and placed in the DDS folder.

Export textures function.

In the “Actions” menu select “Export Texture”, enter Texture ID#.  In the model’s Root Node LOD Texture Data DB, highlight a texture ID#, then click on the “Export Texture” button.  In the model’s draw Node Texture Vertex Edit DB, click on the “Export Texture” button.
Utilities Menu:

Note: Some of these functions are obsolete for Falcon 4 versions that use DDS textures and RedViper’s new KoreaObj.dxl LOD structure.

Check KoreaObj.lod


Checks KoreaObj.lod/dxl for unused LOD’s (DXM’s).

Compact KoreaObj.lod


Removes unused LOD’s (DXM’s) from KoreaObj.lod/dxl.

Check KoreaObj.tex


Checks KoreaObj.tex/dxl for unused textures.

Compact KoreaObj.tex


Removes unused textures from KoreaObj.tex.  Pointers to deleted textures are removed from KoreaObj.hdr/dxh.

Check for Unused Palettes
 

Checks KoreaObj.hdr/dxh for unused palettes.

Compact Palettes


Removes unused palettes from KoreaObj.hdr/dxh.

Update HDR <--> DXH


Coordinates selected header data sections between KoreaObj.hdr and KoreaObj.dxh

Bad Textures Check


Outputs list of bad bmp textures in KoreaObj.tex.

Find Unused Textures


Outputs list of unused bmp textures in KoreaObj.tex.

Find Missing Textures


Outputs list of missing bmp textures in KoreaObj.tex.

Find LOD Using Texture


List LOD’s (models) that use a given texture.

Find CT Using a LOD


List CT number(s) using a given LOD number.

Find CT Using a Parent


List CT number(s) using a given Parent number.

Find Parent Using a LOD


List Parent number(s) using a given LOD number.

Show Last Indices


Display the last number (index) for various database variables.

Model/Texture Setup


Assisted installation of models (LOD) and/or textures.

Model Viewer-By LOD#


View a selected LOD number with OGLLOD 3D viewer.

Model Viewer - By File


View a selected LOD file with OGLLOD 3D viewer.

Converters Menu:

Convert LOD to DXM


Convert a selected LOD file to a DXM file.

Convert BLK to DXM


Convert a selected BLK (block export) file to a DXM file.

Convert BLK to LOD


Convert a selected BLK (block export) file to a LOD file.

Convert DXM to LOD


Convert a selected DXM file to a LOD file.

Import 3DS Model


Convert a 3DS model file to a LOD file.

Import P3D Model


Convert a P3D (Janes USAF model format) to a LOD file.

OE Utilities Menu:


Export Objective



Export an Objective to a .leo file.


Load Objective



Load/Import an Objective file (.leo).


Export All Objectives


Export all the Objectives in Falcon4.ct to .leo files.


Rebuild Objective DB


Rebuild the Objectives from selected .leo files.


Replace Objectives from Folder


Replace Objectives whose .leo files are in a specified folder.


Replace PHDs and PDs


Replace the PHD and PD data in a specified Objective with those from a .leo file.


Replace PHDs and PDs by List



Replace the PHD and PD data in a specified Objective with those from list of files.


Replace Features



Replace the Objective Features with those selected from a .leo file.


Objective Info List


Generate an Objective list and save it.


Rotate Objective



Rotate an Objective.


Coordinate PHD Pointers


Check PHD file pointer to their PD list.  Correct any errors.


Show Only Abs



Show only airbases in the Objective view CT list (LOD Parent Selection window).

LODEditor - ObjectiveEditor (LE-OE) 

IMPORTANT: As always, protect your F4 Objects files and work by backing them up.

The LE-OE is an enhancement to LE which permits the editing of Objectives by Adding, Replacing, Deleting, Copying Features (FED), PHD and PD objects.

How To Use:

- In the first LE window click on the “Objective” radio button.

- To sort the list in alphabetical order, click on the “Name” bar at the top of the CT listbox.

- Select the Objective you want to edit or view.

- Click the “Edit” button in the “Objective Editor” section.

- To learn about the view controls read the LODEditor User’s Manual section (included in the zip file) covering this subject.

- To save (export) the Objective to a .leo file, click on the “Save As” or by selecting “Load Objective” in the “OE Utilities” menubar item.

- To load the .leo file, in the first LE window click on the “Load Export” button, or by selecting “Load Objective” in the “OE Utilities” menubar item.  This file is similar to the .lod file of LE.  It can be sent to other Objective mod’ers for inclusion in there Objective DB, for evaluation or help, or it can be loaded and used to replace other Objectives.

- To replace an F4 Objective with an export file, load the .leo file then click on “Replace Objective” in the “OE Utilities” menubar item.  Select the Objective you want to replace from the list box.  Click on the “Replace” button.  The replacing Objective data will be saved at this time, so you do not need to save it again.

Editing Features (FED’s), PHD’s and PD’s:

Each type has a listbox displaying a list of those in the Objective.  Above the Features listbox are the edit controls.  There is a text box labelled “SOI”.  All you vFalcon pilots know what “SOI” means. :^)  The listbox with focus is displayed in the SOI box.  The selected item (FED, PHD or PD) in the listbox with the focus (SOI) will receive the edit action (Copy, Cut, Delete, Replace, Edit or Paste). 

Each listbox (type) has its own Clipboard. The number of items in a Type’s Clipboard are displayed in the “ClpBrd” box when that listbox has focus (SOI).  The Clipboard can be clear by clicking on the “clr” button. Copy’s and Cut’s accumulate in the Clipboard until a Paste action is performed or the “clr” button is clicked.  When the Clipboard contents are Pasted, they are inserted just below the selected item.

To Add a new item, give the listbox of the type you want to add SOI and click on the “Add” button.  

For the PHD and PD the new item is given a “none” list/point type and zero fields.  To edit the new item, double-click on it and an edit dialogbox (DB) will be displayed.

For the add Feature action, a list of Features are listed.  Select the one you want to add and click on the Add button.  Double click on the new item in the Features listbox

to edit it.

Measuring Tape:

See the User’s manual to learn how to use it.

There are Offset controls in each Edit Item DB.  The X, Y (Z for FED’s) boxes are filled out from the results of using the Measuring Tape.

OnScreen item selection:

Hold down the CTRL key and draw a square around the item(s) in the display you want to locate in a listbox.

Background Tile Selection DB:

You can now select the terrain tiles your Objective might sit on (there usually are several versions of the tiles for an Objective) and display them behind your Objective in the Edit & Display screen.

- Before you can setup the tile background you have to create a folder and unzip all the HBASExxx.pcx files from the Texture.zip folder.

- To Setup the tile background, click on the “Tile Setup” button in the OE Edit & Display window.

- To select the tiles, click on a square and select a tile in the Tiles folder you make.  The AB tiles usually come a set which can be determined by the last 3 numbers/letters of the tile file name.

- Use the “Delete” button to remove wrong guesses.  To move the tiles into the correct position, right-click on the tile you want to move, then left-click on the new location.

- When the tiles are in the right order, click on the “Save Script” button to save the tile file name and order to a txt file.

- Tile Loading Script files can be generated in Notepad.  The LE-OE zip file contains several example script files you can look at to see how to setup a script for your objective.

- To use a script file to load your tiles, click on the “Load by Script” button and select your script file.

- When you click on the “Accept” button, the tile filenames and order are saved in the registry.  Thus, when you enter LE-OE in a new session, you just go into the Tile Setup DB and the previously loaded tile set will be displayed.

I can’t cover all the features and function LE-OE here.  Play around with the controls and investigate the DB’s. When you have questions about how to use LE-OE, post a message on the FreeFalcon forum or email me.

Dev Utilities Menu:

Database Utilities


These functions check the LOD distances, bubble distance and deaggregation distances against user selected maximum distances and adjust those values that exceed the user’s value


Install Model



Parent Record Installation Generation below.

Install All Models


Parent Record Installation Generation below.

Install All Textures


Parent Record Installation Generation below.
Reload KO.hdr/dxh


After changing KoreaObj.hdr/dxh, reload the header file so that LE has the current version.


Check Models



Parent Record Installation Generation below.

Check Skins



Parent Record Installation Generation below.

Check Texmap w/ No Tex ID



Check model for use of textures (mapped) when there is no textures assigned.


Check for No Parent/LOD1



Check the CT records for no Parents and no LOD’s or no LOD1.


Print CT Parent/LOD1 Check


Print a list of CT’s with missing Parents and/or missing LOD’s.


Remove Spaces from NTCR



Remove spaces from the NTCR name in the Falcon4.vcd file.


Zero Split Normals


Zero out all node normals in the current model.


Compare DXM Files


Compare 2 DXM files.  Programmer’s utility.

Database Utilities

These functions (found under the “Dev Utilities” menu) check the LOD distances (in KO.hdr), bubble distance (in Falcon4.ct) and Deagg. distance (in Falcon4.fed) against user selected maximum distances and adjust those values that exceed the user’s value.

The purpose of these functions is to correct some very extreme distances that exist in the default databases.  I have seen some Features with a LOD distance of 60 million feet!! (about 1500 miles).  The expected result, hopefully, is an improvement in FPS.  The effects of this function on campaigns and visibility of distance objects has not been thoroughly tested.  Back up your KO.hdr, Falcon4.ct and Falcon4.fed
before using this function.  Any input on its effect (good and bad) on FPS and object visibility is greatly appeciated.


The DBU scans 3 Objects database files (KoreaObj.hdr, Falcon4.ct and Falcon4.ocd) for bubble distances, deaggregation distances and LOD distances that are greater than or less than user defined limits.

All of the records in the databases can be scanned, or the scan can be limited to a Class or to a File Type as defined by Falcon4.ct.

The Bubble distance and Deaggregation distance scan options are in the sections on the leftside of the window.  The LOD distance scan options are in the rightside section.

Scanning Bubble and Deaggregation Distances

- In the dropdown listbox select a Class or File Type or all Classes or File Types.

- Enter the max/min Bubble distance and max/min Deagg distance in the appropriate boxes.

- Click on the "Check" button.

- The Bubble distances in the Falcon4.ct database and the Deaggregation distances in the Falcon4.ocd database are compared with the max and min values you entered.  If they exceed the maximum or are less than the minimum, they are changed to the supplied values.

Scanning LOD Distances

- In the dropdown listbox select a File Type or all File Types. 

- Enter the maximum LOD distance for each of the Parent types.

- Click on the "Check" button.

- The LOD distances for each type in the KoreObj.hdr database are checked against the max LOD distance entered.  If they exceed the value, they are set to the max value. If any of the Parent types use the same Parent, then it is scanned only once.

· The LOD distances for a Parent are scanned from lowest resolution LOD to highest.  If the next highest rez LOD distance is >= to the modified LOD distance, its distance is set to the previous distance decreased by 80%.

Parent Record Installation Generation

Note:  These functions and procedures are for non-RedViper versions only.

The installer functions are used to install or update models and textures “automatically” in an installation package.

Setup

- Place ModelInstaller.exe and TexInstaller.exe in the same folder.

- Make a shortcut to LODEditor.

- Right-click and select Properties.

- Add to the Target line, after LODEditor.exe "-ffim" (without quotes).

- Place all the models in a folder and the textures (skins) in another folder.

- Start with a basic version installation (FF, OF, F4-AF, SPx).

- Copy to the Objects folder the current version of the Objects data files.

- Use basic version 's KoreaObj.hdr, KO.lod and KO.tex files.

- Click on the LODEditor shortcut.

Generating Install Parent files (.ihr) (New Models)

- Click on the Setup Wizard button.  The button label changes to Install Mode.

    This mode is used to generate the install Parent files.  Click the button again to leave Install mode.

- Select the Model you want to generate a .ihr file for in the CT list at the left of the window.

- Click on the Normal button in the Parent section on the right.  Do not change the Parent number

    number.  They are pre-assigned and are in the Falcon4.ct file.  If you need to add a new Parent

    ID #, use the number following the last Parent Number displayed after selecting Show Last Indicies
    in the Utilities menu.  After entering the new number, click on the Update button.

- In the LOD Parent Data window, which will probably display all zeroes, click on the 1 button under

    File at the center of the window.  Go to the location of the model .lod files and select the model

    to be installed as LOD1.  The file name without a path will be displayed in the LOD File box.

- Click on the Update from LOD1 button in the Data area at the top center of the window.

- Click on the Update from LOD1 button in the Dimensions area at the top left of the window.

    If you are replacing an aircraft LOD, you may want to leave the "hitbox" values unchanged, since

    they may have been adjusted for realistic probablities of a hit.

- Click on the Update from LOD1 button in the Slot Data area at the bottom left of the window.

- If there is a LOD2, click on the 2 button and select the LOD2 file.

- Repeat for LOD3 - LODx.

- Enter the LOD Distances next to each LOD file name.

- Enter the number of texture sets (minimum of 1) in the Texture Sets box in the Data section.

- Click on the Update Data button in the center of the window to update your changes.

- Click on the Update KO.hdr button on the right.

- Click on the Write HDR Dat File button on the right to save the data to an .ihr file.  Save it to the

    same location as the model (.lod) files.  They must be together for the installer to work.

- Click on the GoTo CT to return to the LOD Parent Selection window.

Note: The .ihr files are text files.  If you need to change any of the information, open with Notepad.

Generating Install Parent files (.ihr) (Replacement Models)

- Click on the Setup Wizard button.  The button label changes to Install Mode.

    This mode is used to generate the install Parent files.  Click the button again to leave Install mode.

- Select the Model you want to generate a .ihr file for in the CT list at the left of the window.

- Click on the Normal button in the Parent section on the right.  Do not change the Parent number

    number.  They are pre-assigned and are in the Falcon4.ct file.

- In the LOD Parent Data window, which will display the old model's data, click on the 1 button under

    File at the center of the window.  Go to the location of the model .lod files and select the model

    to be installed as LOD1.  The file name without a path will be displayed in the LOD File box.

- Since the replacement model usually has more Switches, DOF's and possibly Slots, you should

    update the data from LOD1.

- Click on the Update from LOD1 button in the Data area at the top center of the window.

- Click on the Update from LOD1 button in the Dimensions area at the top right of the window.

    If you are replacing an aircraft LOD, you may want to leave the "hitbox" values unchanged, since

    they may have been adjusted for realistic probablities of a hit.

- Click on the Update from LOD1 button in the Slot Data area at the bottom left of the window.

- If you are going to change any of the lower resolution LOD's, follow the same file selection procedure

    for each LOD res.

- Leave the other LOD resolution LOD # alone.  They are needed to rebuild the Parent Record in during

    installation process.

Installing Models and Textures

Note:  These functions and procedures are for non-RedViper versions only.

The models .lod files and Parent Info files (.ihr) ar required to be in the same folder.  The installation

programs (ModelInstaller.exe and TexInstaller.exe) must be in the same folder, but not necessarily in

the Models or Skins folder.

- Start LODEditor with the shortcut described above.

- In the Dev Utilities menu select Install All Models to install the models or Install All Textures to

    install the skins.

- The first time you enter the installer setup function, you will be ask to show where in the installation

    programs are located.  Browse to the folder where you placed them, and select any file.  The

    location will be stored in the Registry for future reference.

- The next request is for you to point to either the folder where the models are located or the folder

    where the skins are located, depending on which installation you selected.  Click on any file in the

    respective folder.

- The installers will run with no indication they are working.  I tried to add a progress bar, but with no

    luck so far.  I hope to have one in a future release.  The texture installation will take several minutes

    to complete, depending on how many skins are in the folder.  Watch your drive activity to determine

    when it is finished.

- The KO.hdr file should be reread after installation.  If the observed data does not show the expected

    changes, exit and restart LODEditor.

Help Menu:

DOF and Switch Types


Displays a table of DOF’s and Switches which can be used by the models.

Animation Script Types


Displays a table of pre-coded model animations.

Model Viewer Commands


Displays a list of the 3D Viewer (OGLLOD) commands.

Model/Texture Setup


Starts a wizard to guide user through model appending and/or texture append or replacing.

About LOD Editor


Displays  LODEditor’s version and my email address.

Model/Texture Setup
Wizard to guide user through model appending and/or texture append/replacing.  I put this wizard in LE to help “novice” users (skinners, model testers) install a model and its skins without having to use F4Patches.  The wizard displays a window showing 5 steps to follow to append/replace a model and its lower resolution 

LOD’s and/or append/replace textures.  Each step has a brief explanation of what each step accomplishes and a button, which, when clicked, will perform the actions needed to complete the step.

Step #1 creates and appends a blank Parent record, which will be filled out by the 

following steps.

Step #2 asks the user to point out the model’s LOD1 file.  The model is loaded into 

LE and scanned for information to fill in the blanks in the Parent record.  The info

filled in are # of LOD’s (from step #3) # of DOF’s. # of Switches, # of Slots and their matrices, hitbox and radius dimensions, and LOD indices and distances (crudely estimated).

· Step #3 (optional) asks the user to point out each of the model’s lower resolution (2 -> x) LOD file(s).  The model(s) is/are appended and ID’s are added to the Parent record.

· Step #4 Update Parent Record with the gathered info.

· Step #5 (optional) appends selected BMP textures and replaces or creates new entries in the HDR texture data.  If the BMP files are named using the texture ID, all the textures can be selected at the same time and the wizard will append/replace them all in one step. And, yes, texture sizes greater than 256x256 can be appended/replaced.

· Step #5 instructs the user to select a vehicle in the CT list to replace, to enter the Parent ID, which is displayed in Step #1, in the “Normal” Parent list, click “Update” button, and go to the Parent window and any necessar7 changes.

Selecting “Model/Texture Setup” in the “Help” menu starts the wizard.

LOD Parent Selection Window
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1. CT List

2. Parent selection section, Normal parent button and edit box.

3. 3-D viewer displays the Normal Parent’s LOD1.

4. View the textures assigned to the LOD1 model of the selected Parent.

5. Updates the Parent data file with changes to the Parent section data.

6. Opens a .lod file for editing.  (DXM – Loads a .dxm  file into DX editor).

7. Load a selected model (by LOD number) from the KoreaObj.lod file.  (DXM – Convert a LOD file to a DXM file).

8. Append or replaces selected textures (BMP or DDS).

9. Model class selection for the CT List (1).

10. Starts Objective Editor by loading the selected Objective in the CT List (1) or an exported Objective.

3D Model Viewer (OGLLOD):

OGLLOD viewer can be launched from 3 different locations in LE.

1. From the menu bar: 

“Utilities/Model Viewer - By LOD#”

or

“Utilities/Model Viewer - By File”

These methods can be selected from anywhere in LE.

2. From the first LE window (LOD Parent Selection):

Select a CT model in the listbox and click on the “3D Viewer”

located at the bottom-right of the window.  If there is not

a LOD1 (primary LOD) in the Parent Record, the viewer will

not launch.  you can use this viewer mode to “surf” the CT

models.  (Many of the non-aircraft models will not be displayed

correctly.  This may be fixed in later versions of OGLLOD).

3. From the Model Display & Edit window.  

The model “Viewer” button has replaced the “Slot-HDR” button on the top row of buttons.

The 3D viewer will display the current model whether it is loaded from a file or KO.lod.  If the model will not display in OGLLOD (a bug), use the menu bar launch method.  There are many uses of the 3D viewer while editing your model.  Since the viewer can run at the same time as LE, the shaded model can be used as a reference to show which shader normals need to be changed.

Skin Set Viewer (SSV):

This feature displays model skins (textures) by Texture Sets.  A selected texture can be replaced or exported to a bmp file.  The intended user is the skinner who want to test a skin mod or a user who want to customize an existing texture by exporting it, mod’ing it, then importing it.  The texture file naming convention does not have to be followed (<tex ID>.bmp).  SSV can be used to answer the often asked question “What textures does the xxxx use.” 

There are several ways to access SSV:

- In the LOD Parent Selection” window (first LE window)

· Select the model (Vehicle, Weapon or Feature).

· Click on the “View LOD Tex” button in the “Parent” section.

- In the “LOD Parent Data” window

· Click on the “View Textures” button.

- In The model Root Node dialogbox

· Click on the “View Textures” button.

Skin Set Viewer Controls:

- At the top of the window the Model name, LOD #, total number of textures, number of texture sets and number of textures per set are listed.

- The next line lists the selected texture’s Tex ID#, bitmap size and F4 palette #.

- The display contains 20 frames.  For multi-set model the texture for each set are displayed.

- The 2 arrow controls move to the next or previous texture set.

- Use the “Refresh” button to display changes made to the number of sets.

- Click on a texture to select it.

- To view a enlarged image of the texture, select it and then right mouse click anywhere.

- To close the enlarged image window, left mouse click out of the display area.

- To export a texture to a file, select the texture then click on the “Export Texture” button.

- To replace a texture, select the texture, click on the “Replace Texture” button.  Select the replacement bmp file.  The file can have any name with a bmp extention.

- To exit SSV, click on the “Exit” button.

LOD Parent Data Window 
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1. Mode selection button.

2. LOD selection buttons.

3. KoreaObj.hdr/dxh update button.

4. Number of model texture sets.

5. CT model name or official Model Name (DXM).

The LOD Parent Data window provides a means to create and edit the Parent data of a selected model.  It also provides access to the model for editing, enhancing and viewing.  The Parent record data is part of the KoreaObj.hdr/.dxh file.

Boxes with a white background can be edited.  After editing is completed, click on the Update button (#3).  

Note: The texture sets value (4) must be one or more.  If it is zero, Falcon 4 will CTD.

The best way to fill out a new Parent record data or a new model is to use the Update Parent Record function in the Model Display & Edit window Tools dropdown list (see below).

Mode Switch (1)

There are 4 modes (DXM has 6 modes):  

Edit



Replace

Export

View

Save (DXM)

Name (DXM)

The mode determines the action to take when one of the LOD buttons (2) is clicked.  For example: if you are in Replace Mode and you click on the #1 LOD select button (2), a File Open window is displayed, requesting you to select a file (.lod or .dxm for DXM) to use to replace the current LOD1 model in KO.lod (or KO.dxl for DXM).

Edit Mode:

The selected LOD (2) model is copied from the model database file (KO.lod/dxl) to a working file (Temp.lod/dxm).  The next window is displayed (LOD Data).  For LE-DXM the dxm model is converted a lod format and stored in Temp.lod.  The lod is displayed in Model Display & Edit window.

Replace Mode:

The selected LOD (2) model is replaced by the user selected lod (or dxm) file.  The LOD number remains unchanged.

Export Mode:

The selected LOD (2) model (lod or dxm) is copied to a user selected file.

View Mode:

The selected LOD (2) model is displayed in the 3D viewer utility (OGLLOD or DXEdit).

Save Mode:

Used in LE-DXM to save to KO.dxl the dxm model that was edited in DXEdit.

Name Mode:

Used in LE-DXM to display (5) the dxm name, which is used by other DX utilities to locate its parent record.

Note: When using non-DXM versions, the name is the one in Falcon4.vcd.

LOD Data Window
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The LOD Data window is kind of a last chance to get out before entering the model-editing world. (  It displays the current model’s statistics, various Last Index data and other options.

Click on the Edit LOD button to procede to the Model Display & Edit window.
Model Display & Edit Window
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1. View and perspective controls.

2. Mouse X, Y, Z coordinates and measurement values

3. Min/max limits of displayed nodes.

4. Save buttons and data type selector (LOD or DXM).

5. View direction controls.

6. View controllers.

7. View control zone marker.

8. Node and vertex editing controls.

9. Show/Hide Switch and DOF controls, and DOF Mode control.

10. Node tree controls.

11. Node select modes.

12. Node tree.

13. Tools dropdown list.

14. Action controls.

15. Branch Mode enable/disable button.

16. Clipboard contents node count.

Tools Dropdown List (13): 

AutoShader Calc
This function calculates the shading normal for all vertices requiring a normal.  If a vertex does not have a shading normal, one is generated.

AutoShader Reducer
Performs the same function as AutoShader Calc except it uses common Normals, thus reducing the number of  Normals in the Model.

Batch Node Processor
This selection brings up a dialogbox where you can change the selected draw nodes’ Type (PT, CP, LP), pType, assigned Texture and/or Color. The order of the selected nodes’ vertices can be reversed using this function.

Block - Delete
This function will delete a “block” of nodes.

Block – Export
This function saves a selected “block” to a user-selected file.

Block – Import
This function imports a “block” file to the LE Clipboard.

Block – Paste
This function insert the Clipboard block below the selected node tree node.

Block – Select
This function select a “block” of nodes.

Break Branch
See description above.

Global Normal Calc
See description above.

Parts Factory
An area where model parts and assemblies can be built.

Sel Nodes => DOF
This function inserts a DOF node and adds the selected nodes and their vectors to the DOF structure.

Sel Nodes => X-DOF
This function inserts a XDOF node and adds the selected nodes and their vectors to the DOF structure
Sel Nodes => T-DOF
This function inserts a TDOF node and adds the selected nodes and their vectors to the DOF structure
Sel Nodes => S-DOF
This function inserts a SDOF node and adds the selected nodes and their vectors to the DOF structure
Sel Nodes => Subtree
This function inserts a Subtree node and adds the selected nodes and their vectors to the Subtree structure.

Model – Move
This function move all or a selected part of the model. 

Model – Scale
This function scales all or a selected part of the model.

Model – Rotate 
This function rotates all or a selected part of the model.

Make Shadow Model
Helps make a shadow model for the current aircraft model.

Update Shadow Radius
Determines the shadow model radius and updates the Parent record Radius.

Update Parent Record
Determines all the model parameters and updates the Parent record.  

Texture Mapping
This selection brings up a window displaying the texture vectors for all the selected nodes on their assigned texture.  The texture vectors can be edited using a variety of controls.

Verify Model
See description above.

Block Functions:

A “Block” is a group of nodes that make an assembly, such as landing gear, landing lights, afterburner effects, pilots, etc.  The Block functions are the tools that select, export, import and paste these assemblies into your model.  The Block files (.blk extension) can be shared among modelers.

Note: When Block Exporting, all nodes must be under a node which has a vector and normal tables (Subtree, DOF’s or Special nodes).  If some nodes are not under one of these nodes (probably under the Root node), put them under a Subtree using the Tools Nodes => Subtree function.

Node Tree List (12):

The tree list is a sequential indented list of the nodes.  The order of the nodes is NOT how they are saved but rather the actual order of the tree.  Each sub-branch is indents to the right.  This makes it useful to see how the branches all work together.  The branches can be expanded by clicking on the parent node’s “+” icon.  The branch can be collapsed by clicking on the parent node’s “-“ icon.  To Expand the Node Tree 2 branches deep, click on the Expand button below the tree window.  To collapse the all the branches, click on the Collapse button.  The Node Tree can be put into a floating window, which you can move or resize.  To use this feature, click on the Float button below the Node Tree window.  To put the floating Node Tree in the docked position, click on the Dock button.

Along with the indenting, there are also tags that are attached to some of the nodes to further provide some assistance:

-s#
This indicates it is part of a switch branch.  You will be given the switch number that corresponds to the switch button in the DOFs & Switches window.

-d#
This indicates it is part of a DOF branch.

-DX#
This shows what DXM node this node is associated with. (LE-DXM only).

In both cases, you can turn on/off the switch or DOF to find what they do and then scroll the list to find the branch that controls that feature.  In these cases, you should find a SubTree or DOF node right before the sequence of draw nodes with the appropriate tag.  This is where the vector data is contained for that feature.  You can edit the DOF offsets from the DOF node or edit the vectors.  Of course, you can still use the Edit button within the draw node itself to edit the actual vectors used.

When you single click on a node within the tree, you should see the node number displayed next to "Node" in top bar.  Also, if it is a draw node, that node will be outlined in Red on the model.  Depending on the draw order, you may not see the red as a subsequent node might cover it up.  If you are having trouble locating the node(s), click on the Isolate button to display only the highlighted node(s).

Double clicking a node in the tree list will bring up a window (dialog box) which will allow you to edit the data for that node.  Right-clicking on the node will also will bring up the window.

Note: After the completion of many of the node editing operations, the Node Tree must be rebuilt.  Under certain circumstances the Node Tree may not go through the rebuilding process.  If you suspect that this is the case, click on the Rebuild button below the Node Tree.

Node Tree Node Selection:

-      Clicking on a node will select it for Copy, Cut, Paste and Delete operations.  

To select a contiguous group of nodes, click on the Block (LowRes = Blk) button.  When you are in Block Select Mode, the Green light will be displayed.  To select the block, click on the first node of the block, then the last node.  The selected nodes will be highlighted.

To select noncontiguous nodes click on the Single (LowRes = Sgl) button.  When you are in Single Select Mode, the Green light will be displayed.  You can select the nodes in any order.

Note:  Selecting nodes containing branches may yield undesirable edit results.  Use the Block Select function to select multi-branch node structures.

Coordinates:

Moving the mouse over the display area will show the coordinates in the bar.  Keep in mind that it only displays 2 coordinates and which those are depends on the view selected.

Note:  If you are NOT in one of the standard views (Top, Bottom, Left, Right, Front or Back), the coordinates will not display the model dimensions accurately.

Vertex Numbers:

As described for the hardpoints above, you can toggle on the Vertex Numbers by clicking the Vert # button.  This will show the vector callouts for the highlighted node in the node list and also show the actual hardpoint (or Slot) identifications.

Isolate:

You can choose to isolate the highlighted node by clicking this button.  It will force the display to ONLY draw the highlight node.

Node On/Off:

There is a check box on the top of the node list.  You can manually turn on or off the highlighted node.

Start Button (3):

This will turn OFF all nodes before the highlighted node and after the End node.  All nodes in between will be turned ON.  This is useful to find which parts of a model draw what portions.

End Button (3):

This works the same as the Start button except it resets the End node location to the highlighted node.

Freehand Vertex Editing (8).

I have added an Edit mode button to the LOD Display & Edit window.  When this mode is activated you can edit node verts (vectors).  While in Edit mode the model can be put in any of the fixed Views (Top, Bottom, Left, Right, Front and Back).  You can still Pan and Zoom, but you cannot rotate the model.

Note: While in Edit mode the model window “click to view” areas can be used to change views quickly. (See table below)

To start editing a vector, click on the Edit mode “off” button to place it in the “on” position. You can add new nodes while editing vectors by clicking on the “Add” button.  (See the “FreehandNodeDraw.txt” below for instructions on how to add new nodes.)

To select a vector to edit, CTL-rignt-click (CTL-RMB, see codes below) or draw a square around the vector while holding down the CTL-RMB.  The selected vector is indicated by a blue circle.

To move a vector to a new location after is has been selected, click CTL-LMB at new location, or CTL-LMB and hold while dragging the vector to the new location.  A selected vector can be move several times without having to reselect it.

Note: While dragging, all the connected vector lines will be visible.

Note: Editing vectors in a DOF Vector Table is tricky.  Edit the vector while in DOF Mode.

Click the “undo” button in the Edit area, or click SHF-RMB, to restore the coordinates to the coordinates saved after the previous move.

Clicking on the “Clr” button will “undo” the last changes then deselect the currently selected vector.

After the selected vector is in the correct location, click on the “Set” button, or click SHF-LMB.  This action will commit the changes and deselect the currently selected vector.

Note: After editing vectors, select “Action/Calculate Model Normals” to correct the view normals.

To exit Edit mode, click on the “On/Off” button.

Mouse Controls:

      Move vector
- CTRL-Left-Mouse-Button (CTL-LMB)   

      Set changes
- SHFT-Left-Mouse-Button (CTL-RMB)   

      Select Vector
- CTRL-Right-Mouse-Button (SHF-LMB)   

      Undo

- SHFT-Right-Mouse-Button (SHF-RMB)   

View Controls (6):

      Panning

- Click RMB on outer window control areas

      Zoom +/- 
- Click LMB/RMB on center window control area

      Right View
- Click right-center window control area

      Left View
- Click left-center window control area

      Top View 
- Click top-center window control area

      Bottom View 
- Click bottom-center window control area

      Front View
- Click top/bottom-right window control areas

      Back View
- Click top/bottom-left window control areas

Edit buttons (8):

      On/Off

- Exit Edit mode

      Add 

- On - enter “add node” mode. Off - generate new nodes

      Set 

- Commit chages to selected vector

      Clr

- Undo and deselect the current vector

      
Undo

- Undo selected vector’s last change

Freehand Node drawing (8).

I have added an Edit mode button to the LOD Display & Edit window.  When this mode is activated you can draw polys (nodes).  While in Edit mode the model can be put in any of the fixed Views (Top, Bottom, Left, Right, Front and Back).  You can still still Pan and Zoom, but you cannot rotate the model.

Note: In the document I call “nodes” “polys”, since the “nodes” will not be 

generated until the “Add” button is turned off.

Note: While in Edit mode the model window “click to view” areas can be used to

change views quickly. (See table below)

To start drawing nodes, click on the Edit mode “off” button to place it in the “on” position, then click on the “Add” button to add polys.

To draw the polys, hold down the “CTL” key and left-click the mouse button (CTL-LMB) at the coordinates for the first vertex.  Do the same for the second vertex.  A magenta line will be drawn from vertex to vertex.  Also a small circle is displayed on the currently selected (last placed) vertex.  A blue line is used for previously generated polys.

Since placing a vertex in any one view can define only 2 of the 3 vertex coordinates, the first placement will define one of the coordinates as 0.000.  This will result in the polys undefined coordinate placing the poly at the zero position.

The suggested procedure for adding a poly is to define all the vertices for a poly in one view, for example the Right View.  Then go to the Front View and select each of the vertices (CTL-RMB) and drag them from their Y = 0.000 position to the correct location.  LE has been coded to select the vertex nearest to you, so that, in this example, the most positive X vertex in the selection box will be selected.  To select the back vertex, change your view to the Back View and select the vertex.  (In a future enhancement to the this function, I will let the user select an adjacent node’s vertex to use its X, Y or Z coordinate for the missing poly coordinate.)

When you have completed placing the vertices for a single poly, SHIFT-Left-click the mouse button (SHF-LMB) to commit this poly and get ready for the next poly generation.  The progress of the generation is displayed in the Clipboard editbox as <node#>-<Vector#>, e.g., 5-14 4th node and 14th vector.  

NOTE: Be sure to draw the vertices in a CounterClockWise direction for each poly.

Click the “undo” button in the Edit area, or click SHF-RMB, to delete the last vertex added, if selected, and move the indicate to the previous vertex. If other than the last vertex is selected, “undo” will restore the coordinates prior to the last move.

To edit a previous vertex, either select it by clicking CTL-RMB on the vertex (indicator circle will be displayed on vertex to edit), or click on the back (<<V) and forward (V>>) buttons in the Edit area.  To change the vertex placement, CTL-LMB click on the correct location, or hold the CTL-LMB down and drag the vertex to the correct location.

When all the polys have been drawn and you are ready to place them in the model, click on the “Add” button to turn it off.  The nodes will be generated and placed under a Subtree and put into the Clipboard.  You can then Paste them into the Node Tree.

Note: After placing your new nodes, select “Action/Calculate Model Normals” to set the new 

nodes’ view normals.

To exit Edit mode, click on the “On/Off” button.

Mouse Controls:

Place poly vertex
- CTRL-Left-Mouse-Button (CTL-LMB)   

New Poly
- SHFT-Left-Mouse-Button (CTL-RMB)   

Select Vertex 
- CTRL-Right-Mouse-Button (SHF-LMB)   

Undo

- SHFT-Right-Mouse-Button (SHF-RMB)   

View Controls (6):

      Panning

- Click RMB on outer window control areas

      Zoom +/- 
- Click LMB/RMB on center window control area

      Right View 
- Click right-center window control area

      Left View 

- Click left-center window control area

      Top View

- Click top-center window control area

      Bottom View
- Click bottom-center window control area

      Front View
- Click top/bottom-right window control areas

      Back View
- Click top/bottom-left window control areas

Edit buttons (8):

      On/Off
- Exit Edit mode

 

      Add 
- On - enter “add node” mode. Off - generate new nodes

      <<V
- Previous vector

      V>>
- Next vector

            Undo
- Undo last vertex change or delete vertex

Texture Mapping:

Selecting Texture Mapping from the Tools listbox will bring up a window displaying texture index #0 and the selected nodes assign to this texture.  To view the nodes assigned to a texture, select the texture from the Select Texture dropdown listbox, then check the Show All radio button.  The selected nodes are shown in red and the other nodes in blue.  The editing controls will only change the selected (red) nodes’ uv mapping.  To edit the other node mappings, you need to select them in the Node Tree prior to selecting the Texture Mapping function.  To edit an individual node mapping, select the node from the Select Node dropdown listbox and click on the Edit button.  The Node Texture Edit window, described below, will be displayed.

So as not to lose your edits, click on the Apply button before changing textures.

The edit controls will rotate, shew, mirror and resize the selected node texture uv’s.  The outer set of arrow controls increase the selected action (shew, rotate and resize) by a factor of 10.

The Map Texture Verts controls are used to map/remap the uv’s for all the selected nodes.  Click on the view button that would best display the selected nodes full-faced.  For example, click on the Top button to map the upper wing or top of fuselage nodes.  Any previous mapping values will be replaced, so take into consideration the nodes you have selected to be remapped.

Measuring Lengths:

Shift-Click with the left mouse button on the display, then drag a line on the model.  When you release the mouse button, the coordinates and distance will be displayed.  When you go to a Vector Edit dialogbox, the Offset fields will contain the values of the last measurement.  To get offsets for all 3 axes, after measuring in one view, switch to a view that displays the 3rd axis, using the standard view buttons, and make a measurement along this axis.  This is good for moving groups or nodes around the model.

Note:  If you are not in one of the 6 standard views, you will only receive the distance.

Measuring Angles:

Shift-Click with the left mouse button on the display, then drag a line on the model.  This is the baseline for the angle measurement.  The starting point is the Pivot Point for the angle measurement.  Next Shift-Click with the right mouse button anywhere on the display (generally in the area of the surface to be measured). While holding down the right button, move the cursor so that the second line is along the surface edge to be measured.  While you are moving the cursor, the angle between the baseline and the current line will be displayed in the “len” box and in the “X”, “Y” or “Z” box, depending on the view. When you go to a Vector Edit dialogbox, the Rotation angle fields will contain the values of the last angle measurements, and the Pivot Point fields will contain the coordinates of the measured Pivot Point.  To get angles for all 3 axes, after measuring in one view, switch to a view that displays the 3rd axis, using the standard view buttons, and make a measurement along this axis.  Be sure to use the same Pivot Point.

Vector Editing:
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Within a node type that has a vector table (Root, Subtree, DOF, XDOF, TDOF, SDOF and Special), you can edit those vectors by clicking the Vector button.  You will be presented with the list of vectors found within the table.  The actions listed below can be applied to the whole vector table, to a single vector are selected vectors.  For multiple selection of vectors use the SHIFT and CTRL keys as you would in File Explorer to select files.

Add
You can add a new vector to the table by clicking the Add Vector (1) button.  It will be placed at the end of the table.  To change the new vector values, double-click on the vector.


Note:  You must then change some draw node vertices to use the new vector number.

Remove
You can remove any vector by selecting a vector then clicking the Delete Vector(s) (1) button.


Note:  If you remove a vector in the middle, all the others will shift down so your model can become messed up due to all the vector callouts within the draw nodes.  LE will automatically renumber the vector references in the nodes affected.

Copy & Append
(2) The selected vectors are copied and appended to the bottom of the table.


Selected vectors can be copied to a buffer and pasted into another vector table by using the Vector Clipboard (3).

Offsets
You can enter any offset value, or use the one derived from using the Measuring tool, within the Offset section (4) and click the APPLY button.  This is a quick way to shift the entire table or a node in any direction.  To offset only the selected vectors, enable the Select button (8).
Scaling
By entering a scaling factor for each dimension (5), you change the shape of the model. To scale only the selected vectors, enable the Select button (8).
Rotating
You can rotate the model around a pivot point (default is 0,0,0).  You can enter the pivot point coordinates or use the Measuring tool to define the point (6).  The angles of rotation are defined as positive is clockwise (CW) and negative counterclockwise (CCW).  To rotate around the Z axis 20 in the CW direction, enter 20 in the Z axis edit box and zeroes in the other 2 axes edit boxes. To rotate only the selected vectors, enable the Select button (8).

Note:  It is advised that you rotate in one axis at a time.  If you want to rotate 20 degrees around the Z axis and 20 degrees around the Y axis, rotate the Z axis first, then enter X=0 Y=20 and Z=0 and rotate again.

Mirroring
You can mirror all or selected vectors across one of the axis.  In the Mirror section (7) enable the axis button you want to mirror across.  Click on the Apply button. To mirror only the selected vectors, enable the Select button (8).
Marking the Pivot Point:

Shift-left button down on the display where you want the Pivot Point to lie will record 2 pivot coordinates to be used with vector rotation in the LOD Vector Data dialogbox.  When you go to a Vector Edit dialogbox, the Pivot Point fields will contain the values of the last marking.  To get coordinates for all 3 axes, switch to a standard view that displays the 3rd axis and mark a point on this axis.  This is good for rotating groups or nodes around the model or in place.

Normal Editing:

This works the same as does the Vector Editing screen except you do not have the Offset, Scale or Rotate functions.  Using the AutoShader functions found in the Tools listbox will fix most of the Normals problems and calculate the correct shading Normal values for each node vertex.

Edit Root Node
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1. You can view the textures the current model uses.  See Skin Set Viewer for a brief discussion of how to used it.

2.    You can export or import rhe model’s texture list.  The list is useful for recovering the assignment of textures, saving a new set of textures, assigning texture sets to a different version of the same model.

3. The assigned textures.  You can double-click on an entry to view the texture.

4. To edit the texture list, click on the Textures… button.  In the texture editing window, you can add and delete texture ID’s, change a Texture ID.  For large texture edits, it is best to use a texture list and the Import Texture List function (2). .  You can add another texture to the table by clicking the ADD button or remove any of them in the list by selecting a texture then clicking the "Delete" button.  Again, remember that draw nodes use the index number so you may need to update some of those to match your new table.  New texture bitmaps can be added using the Append Texture selection in the Action menu item.

5. This button will bring up the LOD Vector Data window for vector editing (see above).

6. Although seldom used, this button brings up the LOD Normal Data window.

7. The dropdown list  displays selectable Scripts.

8. Click on the “+” button to add a node (usually the Split node).

Edit Switch/Xswitch Node
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The difference between Xswitch and Switch is the Normally ON button (3), which, when used with another XSwitch branch, can show parts when OFF and other parts when ON.  The nodes’ vectors and normals the Switch controls must be in a Subtree, any of the DOF’s, or Special nodes.  The switch type (Switch or Xswitch) can be changed by selecting the type you want in the dropdown list next to VFT label.

The switch number (1) can be looked up in the Switch Types (2) table.

To add a branch of nodes to the switch, click on the Add State button (4), click on the new state link (5), then click on the “+” button (6).  If there are nodes in the Clipboard (16) and the Branch Mode (15) button is enabled (see the Model Display & Edit picture), the Clipboard nodes will be attached.  If the nodes are not under a Subtree node then use the Tools function Sel Nodes => Subtree to put the nodes under a Subtree.  If Branch Mode (15) button is not enabled, the Add Node window will be displayed.

If the “+” button (7) is used to add nodes, the nodes will not be part of the switch branch, thus will not be affected by the switch status (off or on).
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Edit Subtree Node

The Subtree node is used to hold the vector and normal tables for nodes under a Switch/XSwitch node.  A special use for the Subtree is for holding the vectors and normals for node that are being exported.  Use the Tools function Sel Nodes => Subtree to put the exported nodes and their vectors and normals under a Subtree.

Edit Split Node
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Before BMP added Z-buffering to the F4 exe, we had to use Splits to create foreground and background nodes as a function of the viewpoint of the viewer.  The process was a huge pain in the butt!  Today the Split is used to some extent to apply some control in display order and to help organize the model in the node tree.  The F4 exe does have problems (CTD) with very long node branches, so the Split helps keep the branch node count within limits.

The Normal (BSP) normals (1) are not used to control node display order using Binary Split normal directions.  I prefer to leave them set to zeroes, since the nodes in the Back pointer (2) branch are always drawn first before the Front pointer branch nodes.  Except for the 3D-cockpit model display, this order only affects the display of the model in the Model Edit & Display window.  

A node or branch of nodes can be added to the Split by clicking one of the “+” buttons (2 and 4).  To add a branch of nodes that are stored in the LE Clipboard (Model Edit & Display 16), make sure that you are in Branch Mode.

To change the pointer a branch is attached to, use the >SWP buttons (3).  The >SWP buttons are often used when deleting branches from Splits.  The F4 exe does not like empty Front or Back pointer (2).  In order to be able to delete a Split node, the empty pointer (-1) must be on the Front Ptr (2).

Edit DOF Nodes
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WARNING!!! 

Adding any of the new BMS DOF’s will cause your model to crash or cause errors in F4 when using FalconSP.exe (SP 3) or FalconLP.exe (F4-AF).  Also adding the new DOF numbers will cause parts of your model not to display in F4 or CTD F4.  Any models Appended or Replaced to KO.lod or saved to a .lod file with this version of LE will not be compatible with previous versions of LE (4.x and earlier).

1. Selecting the desired DOF from the VFT list can change the type of DOF.

2. Using the “+” buttons you can add a node or node branch (in Branch Mode).  Only those nodes connected to the nxPtr pointer will respond to the DOF changes.

3. Enter the DOF number here.  Some of the DOF number action are listed in the DOF Types (10) table.

4. The Vectors and Normals buttons give you access to the editing windows.

5. This section of the data area (not available in the DOF window) give you a lot of control of how the DOF responds to changes in “angle”.

6. This is the rotation, scaling and translation matrix.  You can use the DOF Edit window (11) function to help you manipulate these matrix values.

7. The SDOF matrix uses only the scaling and translation values.

8. The TDOF matrix uses only the translation values.

9. You can copy the matrix from one DOF to another.

eXtended DOF (XDOF)

Select XDOF in the AddNode window dropdown list.

The DOF wizard (DOF Edit window) is available to assist with the moveing of nodes 

to the raw DOF position.  After placing the DOF nodes, set the flags and fill in

the min and max DOF angles, if required.  If you want a set angle of rotation, then

set the Normalize Range flag and enter the degrees of rotation in the Angle Multiplier

edit box.  (Normalize 0 to 1 degree times 45 = 45 degrees of rotation).
 If you want

these nodes to rotate in the opposite direction of the nodes in another DOF or XDOF with

the same DOF number, set the “Reverse DOF Direction” flag.

Note: Angle Multiplier must NOT be zero (0).

As you can see, you can change the action of the nodes in different XDOF branches which 

have the same DOF #, e.g. #19 Nose Gear parts.

Translation DOF (TDOF)

Select TDOF in the AddNode window dropdown list.

The TDOF nodes are not moved to the raw DOF position.  Enter into the Translation

X, Y and Z edit boxes the total displacement of the DOF nodes you want.  For example,

if you want to move your sliding canopy back 2 feet and up .5 feet, enter

X = -2.0

Y = 0.0

Z = -0.5

Pseudo-code showing how the variables and flag interact:

(DOF Angle is the range of angles as the DOF rotates.  Angle is defined in the model’s 

a/c <fm>.dat file for the DOF type (e.g., canopy, TEF, LEF, etc.).

if flag = “Reverse DOF Direction”

        {

Change sign of the DOF Angle

        }

if flag = “Use Min/Max Angles”

        {

if DOF Angle less than “Min DOF Angle”

DOF Angle = “Min DOF Angle”

if DOF Angle greater than “Max DOF Angle”

DOF Angle = “Max DOF Angle”

        }

// Must use “Use Min/Max Angles” flag for this part to work correctly

if flags = “Normalize Range” AND “Min DOF Angle” not equal “Max DOF Angle”

        {

     DOF Angle = (DOF Angle minus “Min DOF Angle”)

 DOF Angle = DOF Angle divided by (“Max DOF Angle” minus “Min DOF Angle”)

        }

DOF Angle = DOF Angle times “Angle Multiplier”

Note: Since LE does not have the <fm>.dat angle, the TDOF animation may not represent how it will act in F4.

Note: Angle Multiplier must not be zero (0).

Scaling DOF (SDOF)

Select SDOF in the AddNode window dropdown list.

Like DOF and XDOF the SDOF nodes need to be moved to the DOF raw position.  Unlike XDOF

and DOF nodes, they are not to be rotated into position along the X axis.  Place the nodes

such that the “back” of the part is at 0,0,0.  For example, place the AB flame’s base nodes

at 0,0,0.  Do not change the orientation of the part.  If you want the part to increase

or decrease
evenly throughout, place the part’s center at 0,0,0.

In order to put the part nodes in their correct viewing position, you need to enter the 

orginal X,Y,Z position of the DOF raw center position node in the Translation edit boxes.

Enter the scaling factors in the Scale X,Y,Z edit boxes.  If you want the AB flame to “grow”

3 times its current length in the X directions, then enter X = 3.0, Y = 0.0 and Z = 0.0.  

If you want to “shrink” the part, use X/Y/Z values less than 1.0.

Note: If the nodes are not perpendicular to the major scaling axis, they may disappear when

scaled.  You will need to test your ideas to see if they will work in F4 as you expected.

Using Add Nodes

[image: image17.jpg]



On each node screen, you will see "+" buttons next to all the node pointers.  A node pointer is a pointer to the next node in that particular branch.  For some nodes, there is only a single node pointer, but for others, there could be many more!

To add a node, you must click the "+" button next to the branch you want to insert the node.  When you do this, you will be presented with the Add Nodes window.

Since this window was designed and coded, most of the editable data (3) are not required.   You select the type of node to add/insert in the Add list (1).  Although you can add more than one node (usually one of the draw nodes), I highly recommend that you add one at a time.

Often you want insert a node, like a Switch, in front of a Subtree branch.  You want the branch to attach to the swPtr (state pointer).  To make this happen, enable the swPtr button (2).

Node Type
You can select the type of node you wish to add.

Quantity
How many nodes you wish to add.

Data Fields
You will have various fields to input data.  All of this is not necessary to fill out as you can change them by editing those nodes after you add them.  However, it may be wise to at least enter the following information up front to save you some time:

pType
This will set the attributes of the polygon for a draw node addition.  Again, you can change it later but saves you time if you enter it now.

nVert
This is the number of vertices for the polygon.

Vectors
If you are adding a DOF, Subtree or Special node, you can specify how many vectors to have in the table.

Normals
Same as for the vectors.

Once you enter the data you like, just hit the Add button and the nodes will be added and the node list is updated.  You can now edit those new nodes.

Note:  When in Branch Mode, when you click on the “+” button, the contents of the clipboard will be added.  This is a very useful function as it allows you to insert a copied branch at the precise location.

Draw Node (PT, LP, CP) Functions


Whenever you open up a Draw Node, by double clicking on it in the node tree, you will have various options available to manipulate the attributes of the Polygon:

Calculate Normal (1):

This will calculate the normal plane for the nodes that have them.  This normal is used by the graphics engine to determine if a node is facing the viewer.  Just click the Calculate button and it will be calculated based on the vertices.  If the direction of the normal is backwards, you need to reverse the order of the vertices.  (They have to draw the polygon in a counterclockwise direction).  You can reverse the draw direction by clicking on the Reverse button (4).  If you have a lot of nodes with their vertices in the wrong direction, use the Batch Node Processor function found in the Tool listbox.

NOTE:  You can skip this step if you remember to run the Global Normal Calc from the LODEditor Action menu when you are finished editing.

Color Edit (2):

To change a vertex color, double-click on the vertex in the txVert Data window. Enter the Falcon 4 color value, or click the Color button to bring up the Standard OS Color Picker function and then a color.  The function will try to match the selected color to on of the Falcon 4 colors.  You should always verify the results in the preview box, as some colors may not match perfectly.  To set all the node verts to the same color, click on the Color-Set All button (5).

You can change the color of the entire model nodes, selected nodes or nodes with a certain color. Use the Node Batch Processor function to change all the model nodes, select the color by clicking on the Select button in the “To This Color” section and select the new color.  Click on the Change button to change the color.

Shader Edit (6):

Click on the Shading Norm button to edit the shading normals. You will be shown the normal for each vertex in the polygon, if it has them.  To edit the values, double-click on the normal entry and enter the new values and click OK.  The normal will then be updated. Using the AutoShader functions found in the Tools listbox will fix most of the shading Normals problems and calculate the correct shading Normal values for each node vertex.

Vector Edit (6):

Click on the Vectors button to edit the node vectors. You will be shown the vectors assigned to each vertex in the polygon.  To edit the values, double-click on the vector entry and enter the new values and click OK.  The vectors will then be updated.  When a vector is edited, the same vector used by other nodes will be changed.

To assign vectors to the vertices of a node, double-click on the vertex entry in the txVert Data window and enter the vector number in the vector box.

Add Vertex (7):

Click on the Add txVert button to add a new vertex. A new entry will be added to the txVert Data table.  Double-click on the entry to add the vector index, color, and uv values, if they are available for the node pType.

Delete Vertex (7):

Select a vertex in the txVert Data table, then click on the Delete txVert button.

Copy Texture Map Coordinate (3):

Copy a texture map coordinate by selecting the vert (2) then clicking on the Copy u/v (3) button.  The saved data can be pasted to a selected vert in this node or another draw node.

Texture Edit (8):

To assign another texture to this node, select the new texture index in the dropdown listbox.  To map out the uv values, you can either enter the values in the uv section or you can click Texture button.

You will be shown the texture with the outline of the polygon on top based on the uv values.  The vertex to edit is selected by clicking on the up/down arrows next to the vertex number. The selected vertex is shown with a blue circle on the texture.  To remap a vertex uv value, just click on the selected vertex and drag it to the new location.  To move the location of the polygon, hold down the CTRL key and click anywhere in the polygon and drag it to a new location.  Click on the Undo button to go back to the vertices previous values.

The Tools Texture Mapping function allows multiple node u/v value manipulation.

The Tools Batch Node Processor function will do batch node Texture changes.

Change Polygon Type (10):

As described within the Definitions section, the Polygon Type defines what attributes the polygon has.  If you desire to change these attributes, you can click the “C” button.

You will be presented with a Change Polygon Type screen, which consists of groups of checkboxes that define the attributes.  Simply click the options you desire and click OK.

Note:  Not all combinations are available in Falcon so you may see "Error" displayed in the New field.  If "Error" is shown, that means you must choose a different combination.

Options:

The options you can choose from are Colors, Shading, Textures, Point or Line.  some of these have sub-options:

Colors:

Single indicates that only one color will be used to define the polygon.

Vertex indicates that a color may be applied to each vertex of the polygon.

Shading:

None indicates that no shading will be applied.

Single shading is applied to the first vertex only.

Vertex shading is applied to all vertices.

Texture:

Texture indicates that a texture is applied and mapped to the polygon.

Chroma indicates that the texture chromakey (Index #1) is transparent.

Transparent indicates that he texture is defined to allow light to pass through (24-bit alpha channel).

Options:

None indicates that the pType has none of these attributes.

Transparent indicates that he polygon is defined to allow light to pass through.

Point indicates that this node is a point (1 vertex).

Line indicates that this node is a line (2 vertices).

Change Node Type (11):

You can change the node type by choosing a new type from the VFT pull down menu.  You will see this menu on ALL node types although the only applicable use of this function is within the draw nodes.  For example, you may want to change a PrimT node to a Culled node.  Just choose the new node type from the pull down menu and click OK to make the change permanent.

The Tools Batch Node Processor function will do batch Node Type changes.

Editing FF/DXM Models

DXEdit:

I did not write DXEdit, so I will not attempt to give instruction on how to use it other than that needed to interface with LODEditor.

Overview:

Since the header files (KO.hdr and KO.dxh) are very similar, editing them with LE is no problem.  However, the model formats are very different, thus LE can only edit parts of the DXM model.  At this time, the editing of nodes, vectors, shader normals, adding or deleting nodes, and texture mapping are not supported.  I hope to add the editing of these areas in futures releases.

Loading the Model

To avoid potential corruption of the KoreaObj.dxl file, it is recommended that you work on a dxm file.  You can use the Replace Mode (1) function in LOD Parent Data window to put the edited model back into KO.dxl.

To extract a model from KO.dxl to a dxm file, use the Export Mode (1) in the LOD Parent Data window.

The model can be loaded by either selecting the exported dxm file in the LOD Parent Selection window (Load DXM button (6)), or by selecting the LOD level (2) in the LOD Parent Data window while in Edit Mode (1).

The loading process involves copying the model from KO.dxl or the DXM file to a temporary, working file (Temp.dxm), and converting the dxm to a LOD format and saved in Temp.lod.  The conversion from LOD to DXM is not perfect.  The DXM format has data types that are not covered by the LOD format, e.g., lighting.  You will have to use DXEdit to edit these data types.

After the loading and conversions are completed, you will be in the LOD Data window.  Click on the Edit LOD button to continue to the Model Display & Edit window.

Editing the Model

Here are the nodes that can be edited on a DXM model equivalent (DXM ( LOD):

Node Tree:

To the right of each node is a “DXn” number.  The “n” is equivalent to the major “node” (excluding individual draw nodes in a branch) in the DXEdit Model Tree. The DXEdit “nodes” are not numbered, so you will have to count them.  It is not required that you know the LOD node equivalent, but it sometimes help to find a Slot, DOF or Switch that needs to be fixed.

Root Node:

· Script Index - change.

· Textures – add, delete and change.

Switch Nodes

· Change switch type (Switch (( XSwitch).

· Normally ON/OFF flag.

· Switch number.

Slot Nodes

· Change Slot number.

· Change orientation matrix.

· Change placement coordinates.

DOF Nodes

· Change DOF type (DOF (( XDOF (( TDOF (( SDOF).

· Change DOF number.

· All the DOF data can be changed excluding the vector and normal data.

Changes to the other nodes will be ignored.

Saving the Model

To update and save the the DXM model, make sure that the model data type button label (4) is DXM Data and click on the Save or Save As button.

To update and save the the LOD model, make sure that the model data type button label (4) is LOD Data and click on the Save or Save As button.

Parts Factory

The Parts Factory is selected from the Tools listbox in the Model Display & Edit window.  It contains many shapes and options to build a variety of model parts and assemblies.  There is a window, similar to the Model Display window,  that displays the Part (a single set of polygons) and Assembly (collection of parts) as it is constructed.  

View Controls

Zoom, Pan and Rotate functions use the same mouse clicks in the 9-sector scheme used for the Model Display screen.

There are 6 fixed-view buttons above the display window.  They are Left, Right, Top, Bottom, Front and Back.  The Reset button puts the display in a Top view and centered view.  The Center button centers the part or assembly without changing the zoom level.

An active Fill button will fill the polygons with a color.

Note: There is no Eye control, so the polygons are drawn in the order they were generated.  Also, the view plane normals are not calculated.  These will result in “see-through problems” and certain polygons not being displayed properly.  These problems can be fixed after the part or assembly is pasted into the model.

Making a Part and Assembly

-
Select the part, or shape used to generate the part, from the Select Part listbox.  At this time, the Wheel is the only part generated automatically.  The other “parts” in the list are shapes used to generate an assembly.

· Enter number of sides the part or assembly section will be built with.  This number must be between 3 and 24 sides.

· Enter the position of the end plate(s).  An end plate is a single polygon that covers one of the ends of the part section.  The wheel part uses plates on each side for the sides of the wheel.  The choices are None, Left Side, Right Side and Both Sides.

· Enter the Radius of the first set of vertices.  For appended parts (sections), this number must match the previous part’s Radius.  This value is automatically entered after a part is generated.

· Enter the Radius of the last set of vertices.

· Enter either Width or Length, depending on the part chosen.  Height is not used at this time.  A negative length with a smaller or larger 2nd radius will flair the next section into or over the previous section.

· The Offset values are not usually altered.  The generation function updates these values after each section is completed.  If the Bend option is not being used, changing the offset values will shift the next section.

· The Bend option is used to change the direction the section is being generated.  Enter the angle of redirection for the Z-axis and/or Y-axis.

· To generate the Part or first section of an Assembly, click on the Make Part button.  To generate subsequent sections, click on the Append Part button.

· As the Parts are generated and appended, their description is listed in the Assembly listbox along with the total number of nodes in the Assembly.

· As each Part is generated its nodes are place in the Clipboard under a Subtree.

· When the generation of the Part or Assembly is completed, it can be saved as a Block (.blk) by clicking on the Save To button.  If you want to insert it into your model, click on the Exit button. Select the node in the Node Tree where you want to insert the Part or Assembly, then click on the Paste button.

Shadow Model Maker

I have added a ShadowMaker mode to the LOD Display & Edit window.  In this mode you can draw the shadow model polys on top of a top view of the full model.  When you done, LE will automatically build the model, generate and open a new model, paste the shadow nodes to the Root node and save it.  Sorry, couldn’t figure out an easy way to generate the polys automatically. :^)

To turn on ShadowMaker, select “Make Shadow Model” in the “Tools” listbox.  The Edit area buttons will be enabled and the “Edit” button turned on.  The model will be put in Top View and the other view buttons inactivated.  You can still Pan and Zoom.  To draw the shadow polys, hold down the “CTL” key and left-click the mouse button (CTL-LMB)

at the coordinates for the first vertex.  Do the same for the second vertex.  A magenta line will be drawn from vertex to vertex.  Also a small circle is displayed on the currently selected vertex.  A blue line is used for previously generated polys. When you have completed placing the vertices, CTL-Right-click the mouse button (CLT-RMB).  The progress of the generation is displayed in the Clipboard editbox as <node#>-<Vector#>, e.g., 5-14 4th node and 14th vector.  If a vertex is placed within a foot of a previously generated vertex, that vertex’s vector will be used. 

 Note: Be sure to places the vertices in a CCW direction for each poly.

Click the “undo” button in the Edit area, or click SHF-RMB, to delete the last vertex and move the indicate to the previous vertex. To edit a previous vertex, either select it by clicking SHF-LMB on the vertex (indicator circle will be displayed on vertex to edit), or click on the back (<<V) and forward (V>>) buttons in the Edit area.  To change the vertex placement, CTL-LMB click on the correct location.

When the shadow model is completed, click on the “Edit” button, the automtic generation of the shadow model will start.  You will need to enter the name of the shadow model file when requested. When the generating process is completed (few seconds), you will need to use the shadow scaling function described above to scale the dimension to within +/-1. 

Mouse Controls:

Place poly vertex 
-  CTRL-Left-Mouse-Button (CTL-LMB)   

New Poly

-  CTRL-Right-Mouse-Button (CTL-RMB)   

Select Vertex
-  SHFT-Left-Mouse-Button (SHF-LMB)   

Undo


-  SHFT-Right-Mouse-Button (SHF-RMB)   

Panning & Zooming use the same control areas on the display.

Verify Model function

Verify Model function is in the Model Display & Edit window.

I added a check on the value of the texture mapping variables (u and v).  For a node, if they are zero or one or more verts have the same values, an error message is entered in the Texture listbox.  This enhancement should help located nodes that are not yet texture mapped or were badly mapped.

The Verify Model window is now “floating” (stays visible while giving focus to the Display/Edit window).  This feature
will allow you to look at and correct errors found by Verify Model’s check.

Clicking on an entry in any of the listboxes will expand the Node Tree and highlights the node named in the entry.  This enhancement will quickly find the node with the problem and allow you to open the node’s DB and correct the error.  If no Node# is pointed out in the listbox entry, no search action will be performed.

Texture Mapping

The node for a texture map can be identified in the Texture Mapping window by drawing a square (CTRL-Left-Mouse) around the txVerts of the map in question.  As the case with the same tools in the model Edit window, a Search Results DB will be displayed listing all the nodes whose text maps lie within the square.

Node(s) mapped with the
“view” buttons are initially positioned in the center of the texture window.  Not a biggie, but will decrease greatly the number of mouse clicks to get the node(s) into place. :^)

A “Join Verts” button was added to the Texture Mapping window.  The purpose of this function is to join u, v txVerts which lie within the user selected range.  Using this function can pull together those mapped polys that you can’t quite get right.

There are 2 modes the join function works in.  If the “Nodes Show All” button is on, then all the nodes assigned to the current texture will be scanned.  If it is off, only the selected nodes (those showing in the window) will be scanned.  This will give you better control over which node txVerts you want to join.

CAUTION!!  The join distance units are in texture units (0.0 - 1.0).  If you enter too big of a value, you can totally screw up your texture mapping by joining most if not all the txVerts to one location.  So, save your work before using the “join” function. 

Hint: Look at the mapping of the nodes selected or all the mapped nodes, if using the “All Nodes” mode, and find the ones with the shortest distance between their txVerts.
 Then don’t use a join distance value larger than this distance.

Copy & Paste Tex u/v coordinates

To copy and paste Tex u/v coordinates, in the draw nodes (PT, LT, CP), select a vert in the Tx Vert Data listbox and click on the “Copy u/v” button.  When there is a u/v set in the clipboard, the “Paste u/v” button will be enabled. In the same or a different draw node DB select a vert in the Tx Vert Data listbox to replace and click on the “Paste u/v” button.

Maintained separation of node vert normals

I did some more work on the AutoShader funtion to ensure the duplicate user-placed shader normals would not be removed by the AutoShader function.  Still some problems with LP side A/B normals and how they are interpreted by F4’s graphics engine.

Added “x0.1” tex map moving controls

In the Texture Mapping DB I added a “Slow” button to the ‘arrow” button area which decrease the movement by 10%.  In this mode the “fast” move arrows move at normal speed.  There also is a “x0.1” which effect the rate of Rotation and Size Inc. and Dec. actions.  

HiRes mode Texture Mapping window

When “1024x768+ Display” option is selected in the “Preferences” menu, in addition to a larger LOD Display & Edit window, Texture Mapping window will be larger than the 800x600 mode.

Node Label

You can now add 3 characters to the Node Tree node labels.  This label will be saved

with the lod in either the .lod file or KO.lod file.  Since the label is only 3 characters,

you will have to develop a label-to-name cross reference table. :^)  You can search for a

label using the “Find Node” function on the menu bar.

How to export Wire Frames

- Open LOD Editor

- Choose the vehicle or weapon you wish to view and edit

- Select the “Normal” button

- Under “LOD Indexes” select button number 1

- Select the “Edit LOD” button

- In the upper right hand corner is a “Tools” window. Select the down arrow to open the fly out menu. Go down the list  until you see “Texture Mapping”, select it.

- You may get a message saying “no textured nodes found among those selected” click OK.

- You now are at the Texture Mapping window.

- On the right hand side is a small box that says “Nodes”, select the “show all”.

- Now you can see the wire frame and can select the “Export Map” button.  Your Done!!

- You can select another skin number by clicking on the “Select Texture” flyout window…choose another skin and hit  “Export Map” again.

New DOFs and XSwitch and Zbias

New Node Types added to the exe are eXtended DOF (XDOF), Translation DOF (TDOF) ,

Scaler DOF (SDOF), eXtended Switch (XSwitch) and Zbias.  

All 3 DOFs have 3 variables and 3 flags added to the DOF window.

var1 - Min DOF Angle

var2 - Max DOF Angle

var3 - Angle Multiplier

flag1 - Use Min/Max Angles

flag2 - Reverse DOF Direction

flag3 - Normalize Range

· flag2 reverses the direction of rotation of the DOF.

· var1 and var2 are used when flag1 is set. They limit the DOF rotation angles to their values.

· When flag1 and flag3 are set, the var1 and var2 range is used to normalized (0 - 1 deg.)

the DOF Angle, which is multiplied times var3. 

The XSwitch has one flag added to the Switch window: 

· Normally ON   When set, the nodes in the State branches are visible when the Switch is OFF and not visible when the Switch is ON.  

A little confusing?  You aren’t alone.  Working with the new DOFs will be a learning experience for all of us.  Also added to all the DOF and XSwitch windows, next to the VFT label, is a dropdown list of the DOF (or Switch) node types.  You can change the DOF (or Switch) node type easily using this feature.

How to Add New DOFs and XSwitch and Zbias

WARNING!!! WARNING!!! WARNING!!!

Adding any of the new BMS nodes
will cause your model to crash or cause errors in F4 when using FalconSP.exe.  Also adding the new DOF numbers will cause parts of your model not to display in F4 or CTD F4.  Any models Appended or Replaced to KO.lod or saved to a .lod file with this version of LE will not be compatible with previous versions of LE (4.x and earlier).

Zbias Node

The Zbias node is used to eliminate z-fighting, or nodes fighting for front position in the

Z buffer.  The z-fighting of runway/taxiway nodes were fixed by adding Zbias nodes before the

first node and after the last node of lod.  Zbias is needed on the a/c model logo patch nodes.

Select Zbias in the AddNode window dropdown list.  Two Zbias nodes are required.  The first

node starts apply the zbias to the follow nodes (by node number sequence, not tree position).

The 2nd node stops offsets by setting zbias to zero.  The zbias values range from 0.0 to 1.0.

Usually, zbias values of 0.1 or less are enough to set the nodes away from the opposing nodes.

eXtended DOF

Select XDOF in the AddNode window dropdown list.

The DOF wizard (DOF Edit window) is available to assist with the moveing of nodes 

to the raw DOF position.  After placing the DOF nodes, set the flags and fill in

the min and max DOF angles, if required.  If you want a set angle of rotation, then

set the Normalize Range flag and enter the degrees of rotation in the Angle Multiplier

edit box.  (Normalize 0 to 1 degree times 45 = 45 degrees of rotation).
 If you want

these nodes to rotate in the opposite direction of the nodes in another DOF or XDOF with

the same DOF number, set the “Reverse DOF Direction” flag.

Note: Angle Multiplier must NOT be zero (0).

As you can see, you can change the action of the nodes in different XDOF branches which 

have the same DOF #, e.g. #19 Nose Gear parts.

Translation DOF

Select TDOF in the AddNode window dropdown list.

The TDOF nodes are not moved to the raw DOF position.  Enter into the Translation

X, Y and Z edit boxes the total displacement of the DOF nodes you want.  For example,

if you want to move your sliding canopy back 2 feet and up .5 feet, enter

X = -2.0

Y = 0.0

Z = -0.5

Pseudo-code showing how the variables and flag interact:

(DOF Angle is the range of angles as the DOF rotates.  Angle is defined in the model’s 

a/c <fm>.dat file for the DOF type (e.g., canopy, TEF, LEF, etc.).

if flag = “Reverse DOF Direction”

        {

Change sign of the DOF Angle

        }

if flag = “Use Min/Max Angles”

        {

if DOF Angle less than “Min DOF Angle”

DOF Angle = “Min DOF Angle”

if DOF Angle greater than “Max DOF Angle”

DOF Angle = “Max DOF Angle”

        }

// Must use “Use Min/Max Angles” flag for this part to work correctly

if flags = “Normalize Range” AND “Min DOF Angle” not equal “Max DOF Angle”

        {

     DOF Angle = (DOF Angle minus “Min DOF Angle”)

 DOF Angle = DOF Angle divided by (“Max DOF Angle” minus “Min DOF Angle”)

        }

DOF Angle = DOF Angle times “Angle Multiplier”

Note: Since LE does not have the <fm>.dat angle, the TDOF animation may not represent how it will act in F4.

Note: Angle Multiplier must not be zero (0).

Scaling DOF

Select SDOF in the AddNode window dropdown list.

Like DOF and XDOF the SDOF nodes need to be moved to the DOF raw position.  Unlike XDOF

and DOF nodes, they are not to be rotated into position along the X axis.  Place the nodes

such that the “back” of the part is at 0,0,0.  For example, place the AB flame’s base nodes

at 0,0,0.  Do not change the orientation of the part.  If you want the part to increase

or decrease
evenly throughout, place the part’s center at 0,0,0.

In order to put the part nodes in their correct viewing position, you need to enter the 

orginal X,Y,Z position of the DOF raw center position node in the Translation edit boxes.

Enter the scaling factors in the Scale X,Y,Z edit boxes.  If you want the AB flame to “grow”

3 times its current length in the X directions, then enter X = 3.0, Y = 0.0 and Z = 0.0.  

If you want to “shrink” the part, use X/Y/Z values less than 1.0.

Note: If the nodes are not perpendicular to the major scaling axis, they may disappear when

scaled.  You will need to test your ideas to see if they will work in F4 as you expected.

eXtended Switch

Select XSwitch in the AddNode window dropdown list.  The setup of XSwitch is exactly the same as the F4 Switch.  If you want the nodes under the control of the XSwitch
to be displayed when the Switch is OFF, then check the “Normally ON” flag button.  For normal action, uncheck the “Normally ON” flag button.

The XSwitch can be used to display folded weapon fins while on the rack and unfolded fins after release.

Technical Data
New BMS Variables

Missiles

add to missile config:

engLocation (point def: 0,0,0) places engGlows at this point relative the to missle.  if x is 0, then the old code is used.

add to f4config

bDisableMissleEngGlow (bool def: 1)

Aircraft

New DOFs:

Complex Model:

Tailhook      
37

ABDof         
38 (use this to drive the ScaleNode for the AB)

Exhaust Noz   
39 (put each petal on a DOF, instead making nozzle 11 states - Nozzle animates with less nodes)

Propeller     
40  ***

Unused        
41

Lt Spoiler 1  
42  *** (also can function as spoiler + airbrake)

Rt Spoiler 1  
43  ***

Lt Spoiler 2  
44  ***

Rt Spoiler 2  
45  ***

Swing Wing    
46

Wheel #1       
50   

 ...


A DOF for each wheel (all not required)

Wheel #8       
57

Each wheel’s rotation is computed based on the distance it travels, When you turn, wheels roll at different rates.

*** DOF also works for the Simple Models.

DOF Animation Variables 

Add to aircraft <FM>.dat in Simdata.zip (number is default)

animEngineRPMMult 
1000   (DOF #40) Rotate the Prop dof this many times the current rpm (rpm is 1.0 at Mil power).

animSpoiler1Max           
60.0 (DOF #42-43) Spoiler extends this amount at full deflection.

animSpoiler1Rate           
45.0 (DOF #42-43) Spoiler moves at this rate

animSpoiler1OffAtWingSweep  70.0 (DOF #42-43) If the a/c has swing wings and the wings are swept past this, then the spoiler is disabled

animSpoiler1AirBrake        
1   (DOF #42-43)  Spoiler acts as airbrake

animSpoiler2Max             
60.0 (DOF #44-45) 

animSpoiler2Rate            
20.0 (DOF #44-45)

animSpoiler2OffAtWingSweep  45.0 (DOF #44-45)

animSpoiler2AirBrake        
1 (DOF #42-43)

animExhNozIdle 

0.0   
(DOF #39) Drives Exhaust Nozzle DOF based on engine RPM.

animExhNozMil 

10.0   
(DOF #39)

animExhNozAB 

0.0
(DOF #39)

animExhNozRate 

5.0   
(DOF #39)

animStrobeOnTime 
0.02  Drives new strobe light code, light is lit for this amount of time (at least 1 frame)

animStrobeOffTime 

1.0  

animHookAngle 

0.0   
(DOF #37) Drives Tailhook DOF

animHookRate 

0.0
(DOF #37)

animAileronRate 

45.0  On a/c with Ailerons, this is now used instead of tefRate.  The swing wing code uses a table to determine where the wings sohuld be swept to.  Each ..MachX line specifies the minimum speed at which the corresponding ..AngleX is applied.  For example, the plane has to go at least .6m for the wings to be swept back 25 degrees.  Also, don’t confuse these angles with real world sweep angles.  (ie consider that the LODs have their wings swept to their minimum position, that might be 15degrees in RL, but is 0 inside the code).

animSwingWingStages 2 (DOF #46)

animSwingWingMach1 
0.6

animSwingWingMach2 
0.8

animSwingWingMach3 
0.0

animSwingWingMach4 
0.0

animSwingWingMach5 
0.0

animSwingWingMach6 
0.0

animSwingWingMach7 
0.0

animSwingWingMach8 
0.0

animSwingWingMach9 
0.0

animSwingWingMach10  
0.0

animSwingWingAngle1 
25.0

animSwingWingAngle2 
50.0

animSwingWingAngle3 
0.0

animSwingWingAngle4 
0.0

animSwingWingAngle5 
0.0

animSwingWingAngle6 
0.0

animSwingWingAngle7 
0.0

animSwingWingAngle8 
0.0

animSwingWingAngle9 
0.0

animSwingWingAngle10 
0.0

animSwingWingRate 

5.0 // degrees/sec

// wheel radii - if #1 is 0, then the code is skipped.

animWheelRadius1 

0.0
(DOF #50)

animWheelRadius2 

0.0
(DOF #51)

animWheelRadius3 

0.0
(DOF #52)

animWheelRadius4 

0.0
(DOF #53)

animWheelRadius5 

0.0
(DOF #54)

 animWheelRadius6 

0.0
(DOF #55)

 animWheelRadius7 

0.0
(DOF #56)

 animWheelRadius8 

0.0
(DOF #57)

Switches and DOF’s

Switches

Complex Models

COMP_NOS_GEAR_SW


= 1,

COMP_LT_GEAR_SW


= 2,

COMP_RT_GEAR_SW


= 3,

COMP_NOS_GEAR_ROD

= 4,

COMP_CANOPY


= 5,

COMP_WING_VAPOR


= 6,

COMP_TAIL_STROBE


= 7,

COMP_NAV_LIGHTS


= 8,

COMP_LAND_LIGHTS


= 9,

COMP_EXH_NOZZLE


= 10,

COMP_TIRN_POD


= 11,

COMP_HTS_POD


= 12,

COMP_REFUEL_DR


= 13,

COMP_NOS_GEAR_DR_SW

= 14,

COMP_LT_GEAR_DR_SW

= 15,

COMP_RT_GEAR_DR_SW

= 16,

COMP_NOS_GEAR_HOLE

= 17,

COMP_LT_GEAR_HOLE

= 18,

COMP_RT_GEAR_HOLE

= 19,

COMP_BROKEN_NOS_GEAR_SW 
= 20,

COMP_BROKEN_LT_GEAR_SW  
= 21,

COMP_BROKEN_RT_GEAR_SW  
= 22,

COMP_HOOK



= 23,

COMP_DRAGCHUTE


= 24, // landing drag chute

COMP_COCKPIT_LIGHT

= 25

COMP_PIT_AB



= 25, // these are reserved for the 3d pits

COMP_PIT_NOS_GEAR_SW

= 26, // since the 1st 4 switches & #7 are used by pit specific data,

COMP_PIT_LT_GEAR_SW

= 27, // these are set to be equal to dofs 0 - 3

COMP_PIT_RT_GEAR_SW

= 28, //

COMP_PIT_TAIL_STROBE    

= 29,

COMP_AB2



= 30,

COMP_EXH_NOZZLE2


= 31,

COMP_GEAR_SW_4


= 32,

COMP_GEAR_SW_5


= 33,

COMP_GEAR_SW_6


= 34,

COMP_GEAR_SW_7


= 35,

COMP_GEAR_SW_8


= 36,

COMP_GEAR_DR_SW_4

= 37,

COMP_GEAR_DR_SW_5

= 38,

COMP_GEAR_DR_SW_6

= 39,

COMP_GEAR_DR_SW_7

= 40,

COMP_GEAR_DR_SW_8

= 41,

COMP_GEAR_HOLE_4


= 42,

COMP_GEAR_HOLE_5


= 43,

COMP_GEAR_HOLE_6


= 44,

COMP_GEAR_HOLE_7


= 45,

COMP_GEAR_HOLE_8


= 46,

COMP_GEAR_BROKEN_SW_4 

= 48,

COMP_GEAR_BROKEN_SW_5 

= 49,

COMP_GEAR_BROKEN_SW_6 

= 50,

COMP_GEAR_BROKEN_SW_7 

= 51,

COMP_GEAR_BROKEN_SW_8 

= 52,

COMP_WEAPON_BAY_0_SW 

= 53,

COMP_WEAPON_BAY_1_SW 

= 54,

COMP_WEAPON_BAY_2_SW 

= 55,

COMP_WEAPON_BAY_3_SW 

= 56,

COMP_WEAPON_BAY_4_SW 

= 57,

Switch 53-57

53 is for the gun.

54 - 57 are for the slots.

Each subtree in the tree is a bay, gun, slot 0 ...

The switches are like the gear bay switches.

They'll be off when the doors are closed

DOFs 78 - 82 for the doors

Switch 54 - 57 for the insides

3D Cockpit Switches

COMP_3DPIT_BACKUP_ADI_OFFMARK= 100, //Backup OFF flag - only visible on ramp-start with cold jet

COMP_3DPIT_ARNWS_LIGHT 

= 101, //AR/NWS console NWS light

COMP_3DPIT_ARRDY_LIGHT 

= 102, //AR/NWS console RDY light

COMP_3DPIT_ARDISC_LIGHT 

= 103, //AR/NWS console DISC light

COMP_3DPIT_AOAON_LIGHT 

= 104, //AOA indexer console ON light

COMP_3DPIT_AOABELOW_LIGHT
 = 105, //AOA indexer console bellow light

COMP_3DPIT_AOAABOVE_LIGHT 
= 106, //AOA indexer console above light

COMP_3DPIT_ALTPNEU_FLAG 
= 107, //ALT instrumnet PNEU flag

COMP_3DPIT_ILS_VISIBLE 

= 108, //Make ILS needles on main ADI hide/show

COMP_3DPIT_EYEBROW_ENGFIRE
= 109, //RIGHT EYEBROW caution light ENG FIRE

COMP_3DPIT_EYEBROW_ENGINE 
= 110, //RIGHT EYEBROW caution light ENGINE

COMP_3DPIT_EYEBROW_HYDOIL 
= 111, //RIGHT EYEBROW caution light HYD/OIL PRESS

COMP_3DPIT_EYEBROW_FLCS 
= 112, //RIGHT EYEBROW caution light FLCS/DBU ON

COMP_3DPIT_EYEBROW_TOLDG 
= 113, //RIGHT EYEBROW caution light TO/LDG CONFIG

COMP_3DPIT_EYEBROW_CANOPY 
= 114, //RIGHT EYEBROW caution light CANOPY OXY LOW

COMP_3DPIT_EYEBROW_TFFAIL 
= 115, //LEFT EYEBROW caution light TR-FAIL

COMP_3DPIT_ADI_LOC_FLAG 

= 116, //MAIN ADI LOC flag

COMP_3DPIT_ADI_GS_FLAG 

= 117, //MAIN ADI GS flag

COMP_3DPIT_ADI_OFF_FLAG 

= 118, //MAIN ADI OFF flag

COMP_3DPIT_ADI_AUX_FLAG 

= 119, //MAIN ADI AUX flag

COMP_3DPIT_HSI_OFF_FLAG 

= 120, //HSI OFF flag

COMP_3DPIT_HSI_TO_FLAG 

= 121, //HSI TO flag

COMP_3DPIT_HSI_FROM_FLAG 
= 122, //HSI FROM flag

COMP_3DPIT_HSI_ILSWARN_FLAG 
= 123, //HSI ILSWARN flag

COMP_3DPIT_HSI_CRSWARN_FLAG 
= 124, //HSI CRSWARN flag

COMP_3DPIT_AOA_OFF_FLAG 
= 125, //AOA OFF flag

COMP_3DPIT_VVI_OFF_FLAG 

= 126, //VVI OFF flag

COMP_3DPIT_INTERIOR_LIGHTS 
= 127, //Interior lights (general lighting)

COMP_3DPIT_INSTRUMENT_LIGHTS 
= 128, //Instrument lights (instrument back lighting)

Simple Models 

SIMP_TANKERLIGHTS


= 1,

SIMP_GEAR



= 2,

SIMP_WING_VAPOR


= 3,

SIMP_CANOPY



= 5,

SIMP_DRAGCHUTE


= 6,

SIMP_HOOK



= 7,

SIMP_MAX_SWITCH


= 8,

HELI_ROTORS



= 0,

HELI_MAX_SWITCH


= 2,

AIRDEF_MAX_SWITCH


= 1,

DOFS

Complex Models

COMP_RT_STAB


= 1,

COMP_LT_FLAP


= 2, // Flapperons or ailerons

COMP_RT_FLAP


= 3,

COMP_RUDDER


= 4,

COMP_NOS_GEAR_ROT

= 5,

COMP_NOS_GEAR_COMP

= 6,

COMP_LT_GEAR_COMP

= 7,

COMP_RT_GEAR_COMP

= 8,

COMP_LT_LEF



= 9,

COMP_RT_LEF



= 10,

COMP_BROKEN_NOS_GEAR

= 11,

COMP_BROKEN_LT_GEAR 

= 12,

COMP_BROKEN_RT_GEAR

= 13,

COMP_NOTUSED_14


= 14,//available

COMP_LT_AIR_BRAKE_TOP

= 15,

COMP_LT_AIR_BRAKE_BOT

= 16,

COMP_RT_AIR_BRAKE_TOP 

= 17,

COMP_RT_AIR_BRAKE_BOT 

= 18,

COMP_NOS_GEAR


= 19,

COMP_LT_GEAR


= 20,

COMP_RT_GEAR


= 21,

COMP_NOS_GEAR_DR


= 22,

COMP_LT_GEAR_DR


= 23,

COMP_RT_GEAR_DR


= 24,

// Cobra/RV - Pilot head movement

COMP_HEAD_LR


= 25, // left/right

COMP_HEAD_UD


= 26, // up/down

// WSO/RIO head movement

COMP_HEAD2_LR


= 27, // left/right

COMP_HEAD2_UD


= 49, // up/down

COMP_LT_TEF



= 28

COMP_RT_TEF



= 29,

COMP_CANOPY_DOF


= 30, // opening canopy

// 31-36 earmarked for prop animation DOFs

COMP_TAILHOOK


=  37,

COMP_ABDOF 



=  38, // afterburner DOF, for scaling.

COMP_EXH_NOZ 


=  39, // exhuast nozzle

COMP_PROPELLOR  


= 40,

COMP_REFUEL     


= 41, // refuel probe

COMP_LT_SPOILER1  


= 42,

COMP_RT_SPOILER1  


= 43,

COMP_LT_SPOILER2  


= 44,

COMP_RT_SPOILER2  


= 45,

COMP_SWING_WING 


= 46,

COMP_THROTTLE   


= 47,

COMP_RPM        


= 48,

COMP_HEAD2_UD


= 49, // see above

COMP_WHEEL_1   


=   50, 

COMP_WHEEL_2   


=   51,

COMP_WHEEL_3   


=   52,

COMP_WHEEL_4   


=   53,

COMP_WHEEL_5   


=   54,

COMP_WHEEL_6   


=   55,

COMP_WHEEL_7   


=   56,

COMP_WHEEL_8   


=   57,

COMP_GEAREXTENSION_1   

=   58, 

COMP_GEAREXTENSION_2   

=   59,

COMP_GEAREXTENSION_3   

=   60,

COMP_GEAREXTENSION_4   

=   61,

COMP_GEAREXTENSION_5   

=   62,

COMP_GEAREXTENSION_6   

=   63,

COMP_GEAREXTENSION_7   

=   64, 

COMP_GEAREXTENSION_8   

=   65,

COMP_ABDOF2


=   66, // afterburner DOF, for scaling.

COMP_EXH_NOZ2          

=   67, // exhuast nozzle

COMP_GEAR_4



=   68,

COMP_GEAR_5



=   69,

COMP_GEAR_6



=   70,

COMP_GEAR_7



=   71,

COMP_GEAR_8



=   72,

COMP_GEAR_DR_4


=   73,

COMP_GEAR_DR_5


=   74,

COMP_GEAR_DR_6


=   75,

COMP_GEAR_DR_7


=   76,

COMP_GEAR_DR_8


=   77,

COMP_WEAPON_BAY_0  

=   78,

COMP_WEAPON_BAY_1  

=   79,

COMP_WEAPON_BAY_2  

=   80,

COMP_WEAPON_BAY_3  

=   81,

COMP_WEAPON_BAY_4  

=   82,

COMP_INTAKE_1_RAMP_1 

=   83,

COMP_INTAKE_1_RAMP_2 

=   84,

COMP_INTAKE_1_RAMP_3 

=   85,

COMP_INTAKE_2_RAMP_1 

=   86,

COMP_INTAKE_2_RAMP_2 

=   87,

COMP_INTAKE_2_RAMP_3 

=   88,

3D Cockpit DOF’s

COMP_3DPIT_ADI_ROLL   

= 100,  //main adi ball roll

COMP_3DPIT_ADI_PITCH  

= 101, //main adi ball pitch

COMP_3DPIT_ASI_NEEDLE 

= 102, //asi instrument needle

COMP_3DPIT_BACKUP_ADI_ROLL   
= 103, //backup adi ball roll

COMP_3DPIT_BACKUP_ADI_PITCH  
= 104, //backup adi ball pitch

COMP_3DPIT_ALT_NEEDLE 

= 105, //alt instrument needle

COMP_3DPIT_ILSV_NEEDLE  

= 106, //ILS vertical needle

COMP_3DPIT_ILSH_NEEDLE  

= 107, //ILS horizontal needle

COMP_3DPIT_MAG_COMPASS  
= 108, //backup magnetic compass

COMP_3DPIT_ASIMACH_DIGIT1  
= 109, //ASI mach digital readout left digit

COMP_3DPIT_ASIMACH_DIGIT2  
= 110, //ASI mach digital readout right digit

COMP_3DPIT_ALT_DIGIT1  

= 111, //ALT digital readout digit 1

COMP_3DPIT_ALT_DIGIT2  

= 112, //ALT digital readout digit 2

COMP_3DPIT_ALT_DIGIT3  

= 113, //ALT digital readout digit 3

COMP_3DPIT_HSI_HDG  

= 114, //HSI current heading

COMP_3DPIT_HSI_CRS  

= 115, //HSI desired course

COMP_3DPIT_HSI_DHDG  

= 116, //HSI desired heading

COMP_3DPIT_HSI_BCN  

= 117, //HSI beacon course

COMP_3DPIT_HSI_CRSDEV  

= 118, //HSI course deviation

COMP_3DPIT_HSI_DIST_DIGIT1  
= 119, //HSI distance to beacon digit 1

COMP_3DPIT_HSI_DIST_DIGIT2  
= 120, //HSI distance to beacon digit 2

COMP_3DPIT_HSI_DIST_DIGIT3  
= 121, //HSI distance to beacon digit 3

COMP_3DPIT_HSI_CRS_DIGIT1  
= 122, //HSI course beacon digit 1

COMP_3DPIT_HSI_CRS_DIGIT2  
= 123, //HSI course to beacon digit 2

COMP_3DPIT_HSI_CRS_DIGIT3  
= 124, //HSI course digit 3

COMP_3DPIT_FUELFLOW_DIGIT1  
= 125, //FUEL FLOW digit 1

COMP_3DPIT_FUELFLOW_DIGIT2  
= 126, //FUEL FLOW digit 2

COMP_3DPIT_FUELFLOW_DIGIT3  
= 127, //FUEL FLOW digit 3

COMP_3DPIT_OIL_NEEDLE  

= 128, //OIL needle

COMP_3DPIT_NOZ_NEEDLE  

= 129, //NOZ needle

COMP_3DPIT_RPM_NEEDLE  

= 130, //RPM needle

COMP_3DPIT_FTIT_NEEDLE  

= 131, //FTIT needle

COMP_3DPIT_AOA  


= 132, //AOA tape

COMP_3DPIT_VVI 


= 133, //VVI tape

COMP_3DPIT_HYDA_NEEDLE  

= 134, //HYD A PRESS needle

COMP_3DPIT_HYDB_NEEDLE  

= 135, //HYD B PRESS needle

COMP_3DPIT_EPU_NEEDLE  

= 136, //EPU needle

COMP_3DPIT_FUEL_DIGIT1  

= 137, //FUEL digit 1

COMP_3DPIT_FUEL_DIGIT2  

= 138, //FUEL digit 2

COMP_3DPIT_FUEL_DIGIT3  

= 139, //FUEL digit 3

COMP_3DPIT_FUEL_DIGIT4  

= 140, //FUEL digit 4

COMP_3DPIT_FUEL_DIGIT5  

= 141, //FUEL digit 5

COMP_3DPIT_FUELAFT_NEEDLE  
= 142, //FUEL AFT

COMP_3DPIT_FUELFWD_NEEDLE  
= 143, //FUEL FWD

COMP_3DPIT_G_NEEDLE  

= 144, //G-meter needle

Simple Models 

SIMP_RT_STAB



= 1,

// this gap used by animations (including 6 & 7 actually)

SIMP_LT_AILERON


= 6,

SIMP_RT_AILERON


= 7,

SIMP_RUDDER_1


= 8,

SIMP_RUDDER_2


= 9,

SIMP_AIR_BRAKE


= 10,

SIMP_SWING_WING_1


= 11,

SIMP_SWING_WING_2


= 12,

SIMP_SWING_WING_3


= 13,

SIMP_SWING_WING_4


= 14,

SIMP_SWING_WING_5


= 15,

SIMP_SWING_WING_6


= 16,

SIMP_SWING_WING_7


= 17,

SIMP_SWING_WING_8


= 18,

SIMP_RT_TEF



= 19, 

SIMP_LT_TEF



= 20,

SIMP_RT_LEF



= 21,

SIMP_LT_LEF



= 22,

SIMP_CANOPY_DOF


= 23, // opening canopy

SIMP_PROPELLOR


= 24,

SIMP_LT_SPOILER


= 25,

SIMP_RT_SPOILER


= 26,

SIMP_WINGFOLD


= 27,

SIMP_HOOK_DOF


= 28,

HELI_MAIN_ROTOR


= 2,

HELI_TAIL_ROTOR


= 4,

HELI_MAX_DOF


= 6,

AIRDEF_AZIMUTH


= 0,

AIRDEF_ELEV



= 1,

AIRDEF_ELEV2



= 2,

AIRDEF_MAX_DOF


= 3,

Keyboards, Cockpits & More

Keystrokes.key File Format by dunc

Part 1: Where to find the file

Ok, as you all know, the Falcon 4 keyfiles define the binding between the functionallity you can trigger within the sim and the different input devices like keyboard and joysticks that you have available. You find your keyfiles in the “config” subfolder of your Falcon 4 installation directory, so the default location would be:

“C:\[Falcon 4]\config\”

The keyfiles available to the sim all end with “.key”, Make backup copies of those files (in case you screw them up). 

Let’s have a look at the file - simply open it with a text editor. What you’ll find are multiple lines, each line describing one particular binding. Let’s pick out one line as an example...

SimToggleAutopilot 1076 0 0X1E 0 0 0 1 “Ckpit-Autopilot”

Basically, all lines look like this example line (well, more or less, details will follow). First part names an internal function name in the sim that is described by that line, then some code to which key/input device it is bound, and last not least (if we’re lucky) some human-readable description of what that function really does. Let’s get into the details...

Part 2: Keyboard bindings

The example line that we picked describes a keyboard binding. So let’s have a deeper look (I use color coding to better distinguish between the different parts):

SimToggleAutopilot 1076 0 0X1E 0 0 0 1 “Ckpit-Autopilot”

The 1st part (SimToggleAutopilot) describes the sim function that is defined here. This is something what is defined by Falcon 4 and can not arbitrarily choosen by you. The most complete list of possible functions can be found in the cockpitbuilders.key file.

The 2nd part (1076) defines an ID within the 2D cockpit that you see within the sim. Those IDs are basically used within the cockpit definitions (somewhere in the art/ckptart folders) and are NOT related to the keyboard binding that is done here. So why does it show up? It simply means that the same sim function described by the current line can be toggled when you click on the cockpit graphic (button or switch) that has that particular ID. Long speech, short sense: You should NOT adjust that number. Always leave it as it is, otherwise you may loose cockpit mouse functionality.

If that number is “-1”, it simply means that there is no 2D cockpit button/switch assigned to that function.

Edit: because if some confusion regarding the cockpit mappings, I added the explanation that I gave in another post:

the “-1” in the keystroke file does not mean that there is no clickable area in the cockpit available, it just means that the keystroke and the (possibly available) clickable area/button/whatever in the cockpit have not been mapped.

So if you have a button that can change position, it has a control number assigned in the cockpit file that basically defines what has to happen with the cockpit graphics if you click on something. What the actual control number really does with the sim is hardcoded somewhere into Falcon.

Now if that very control number shows up (instead the “-1”) in the keystroke file next to a function entry, it simply means that if you press the key assigned to the function, the graphic change defined by the cockpit file will happen as well in the cockpit. However, there is no need that every clickable area in the cockpit has to be mapped to corresponding keystrokes.

For buttons or lights that change status permanently, it makes of course sense that the keystroke changes the button position in the cockpit as well. But for things that are only “triggered” instantaniously and do not show a permanent change in the cockpit graphics, the mapping is not really needed (although it would be nice to have if there is a cockpit function available )

And now for idle detent:

In terms of the description above, the idle detent keystroke does not trigger the “finger”-graphic in the cockpit. However, it does trigger the idle detent function in Falcon.

So for the idle detent to be effective, you need to have your RPM at 20% already and increased throttle...

Of course you can click on the detent in the cockpit with the mouse and because of the cockpit file definition, you will see the finger move, but that does not guarantee that Falcon decides to actually execute the idle detent function.

The 3rd part (0) seems not to be used anymore and is always “0” for keyboard bindings. Again, just leave it alone... (In the “old” Falcon days, here could have been used a “1” as well, which meant that ONLY the mouse cockpit input (2nd part) could be used to trigger the function and the keyboard binding was not used. Never saw this in Falcon 4).

With the 4th part (0X1E 0), the interesting things start to happen. Basically you see 2 numbers: “0X1E”, which describes the keyboard button that is assigned, and “0”, which describes the modifier that needs to be applied (Alt, Shift, Ctrl or combinations).

Let’s start with the modifier. This entry can have 8 different values:

“0” = (no modifier)

“1” = Shift

“2” = Ctrl

“3” = Shift+Ctrl

“4” = Alt

“5” = Shift+Alt

“6” = Ctrl+Alt

“7” = Shift+Ctrl+Alt

So this is the key combination that you need to press together with the button defined before to trigger the function.

Ok, so here’s the big list of possible keys - for a US keybard layout (for those of you who really want to know it: those are custimized XT keycodes, not AT!):

Edit: The “modifier keys” mentioned above (Shift, Ctrl, Alt) are NOT recognized as individual keys in Falcon 4. That’s why they do not show up in that following list. And that’s why you cannot distinguish between left Shift/Ctrl/Alt and right Shift/Ctrl/Alt.

“0X1E” = “A”

“0X30” = “B”

“0X2E” = “C”

“0X20” = “D”

“0X12” = “E”

“0X21” = “F”

“0X22” = “G”

“0X23” = “H”

“0X17” = “I”

“0X24” = “J”

“0X25” = “K”

“0X26” = “L”

“0X32” = “M”

“0X31” = “N”

“0X18” = “O”

“0X19” = “P”

“0X10” = “Q”

“0X13” = “R”

“0X1F” = “S”

“0X14” = “T”

“0X16” = “U”

“0X2F” = “V”

“0X11” = “W”

“0X2D” = “X”

“0X15” = “Y”

“0X2C” = “Z”

“0X1” = “Escape”

“0X3B” = “F1”

“0X3C” = “F2”

“0X3D” = “F3”

“0X3E” = “F4”

“0X3F” = “F5”

“0X40” = “F6”

“0X41” = “F7”

“0X42” = “F8”

“0X43” = “F9”

“0X44” = “F10”

“0X57” = “F11”

“0X58” = “F12”

“0XB7” = “PrintScreen”

“0X46” = “ScrollLock”

“0X29” = “ ~ “

“0X2” = “1”

“0X3” = “2”

“0X4” = “3”

“0X5” = “4”

“0X6” = “5”

“0X7” = “6”

“0X8” = “7”

“0X9” = “8”

“0XA” = “9”

“0XB” = “0”

“0XC” = “ - “

“0XD” = “ = “

“0XE” = “Backspace”

“0XF” = “Tabulator”

“0X1A” = “ [ “

“0X1B” = “ ] “

“0X2B” = “ \ “

“0X3A” = “CapsLock”

“0X27” = “ ; “

“0X28” = “ ‘ “

“0X1C” = “Enter”

“0X33” = “ , “

“0X34” = “ . “

“0X35” = “ / “

“0XDB” = “Win(left)”

“0X39” = “Space”

“0XDC” = “Win(right)”

“0XDD” = “Menu”

“0XD2” = “Insert”

“0XD3” = “Delete”

“0XC7” = “Home”

“0XCF” = “End”

“0XC9” = “PageUp”

“0XD1” = “PageDown”

“0XC8” = “CursorUp”

“0XD0” = “CursorDown”

“0XCB” = “CursorLeft”

“0XCD” = “CursorRight”

“0X45” = “NumLock”

“0XB5” = “Num/”

“0X37” = “Num*”

“0X4A” = “Num-“

“0X4E” = “Num+”

“0X52” = “Num0”

“0X4F” = “Num1”

“0X50” = “Num2”

“0X51” = “Num3”

“0X4B” = “Num4”

“0X4C” = “Num5”

“0X4D” = “Num6”

“0X47” = “Num7”

“0X48” = “Num8”

“0X49” = “Num9”

“0X53” = “NumDel”

“0X9C” = “NumEnter”

“0XFFFFFFFF” = “(Not assigned)”

As you can see, a non-assignment (0XFFFFFFFF) is possible.

Sorry for that looong list, I just wanted to be sure... 

Ok, the 5th part (0 0) basically works exactly the same as the 4th part. 1st number is a key, 2nd number is a modifier. So what’s the deal here?

Well, this is a key combination that you have to press before the key combination of defined in the 4th part. Huh? Let’s pick an example, because the one we have used uses “0 0”, which basically means there is no need for a 2nd keycombo... Alright, here’s a better example (only highlighting the important things now):

SaveCockpitDefaults -1 0 0X1F 0 0X2E 4 -1 “Sim-cockpit setup save”

The first keycombo is “0X1F 0”, which we can translate now to “no modifier” and “key S”. Or simply “S”. The second keycombo is “0X2E 4” which we can translate to “Alt” and “key C”.

So this means that for triggering the function, you have to press

first ALT+C then S

OK? Good.

However, there is a restriction for this double-keycombo. You can not choose everything you want for that 5th part (ALT+C in our example). The available keycombos need to be defined as normal functions in the keyfile in order to use them. Here are the lines that are defined by default:

CommandsSetKeyCombo -1 0 0X2C 2 0 0 -1 “Key-Combination Ctrl-Z”

CommandsSetKeyCombo -1 0 0X2D 2 0 0 -1 “Key-Combination Ctrl-X”

CommandsSetKeyCombo -1 0 0X2E 4 0 0 -1 “Key-Combination Alt-C”

So that means that you can use those three combos (0X2C 2, 0X2D 2, 0X2E 4) as 5th part in your other function lines. I never tried defining different combos, but I guess it should be no problem

The 6th part (1) defines wheter you can see and assign the function within the setup screen of Falcon 4. The possible values are:

“1” = You can see and change the assignment

“-1” = You can see it, but not change it

“-2” = You can neither see nor change it

Have a look at the cockpitbuilders.key file, you’ll see there are quite a bunch of “hidden” functions...

And last not least, the 7th part (“Ckpit-Autopilot”) simply holds the description that you see in the Falcon 4 setup screen for that function.

That’s it for the keyboard...

Part 3: DirectX bindings

Right, you do not need to use keyboard bindings only, you can also use DirectX button assignments to toggle a function. As you might have guessed already, the binding lines for DirectX look different then the ones that we have described so far. So let’s pick two examples. Why two? Well, because there is a (minor) difference whether you have only one DirectX device connected to yout PC or multiple DirectX devices.

First example line, only one DirectX device:

SimTrigger 0 -1 -2 0 0x0 0

Second example line, multiple DirectX devices:

SimTrigger 0 -1 -2 0 0x0 0 {46D7A990-DCF4-11D9-8001-444553540000}

As you can see, the only difference is a looooong identifier string in the end. Let’s start with that identifier, because the rest of the line is the same for both examples. The long identifier simply identifies the DirectX device that is used to generate the input. Oh, you guessed already? Well, that’s all there is to it...

Now the question “How the hell do I know wich device is decribed with that identifier?” Honestly, I don’t know where to find a definition. I’ve searched the registry as well as I made a dxdiag, msinfo... No luck. However, I only have TWO devices connected, so I just tried. The identifier above {46D7A990-DCF4-11D9-8001-444553540000} seems to be my Cougar. Just try, assign a function in the Falcon 4 setup screen with different controllers and take note for your individual controllers yourself.

Edit: No need to search the registry or something else to get the controller ID. Just assign a DX button within the Falcon 4 setup screen, and Falcon 4 writes the ID to the keyfile. Open the file, look for the new entry, there you go!

Before we explain the DirectX lines in detail, I want you make aware of the following:

If you assign a DirectX button to a sim function that has already a keyboard input assigned, you will NOT overwrite thw keyboard input! Instead, both the keyboard input AND the DirectX input are functional now. And yes, that means that you may have two lines in your keyfile beginning with the same sim function name. That is completely OK!

Now back to the details. I’ll take the line without the identifier in the end for simplification:

SimTrigger 0 -1 -2 0 0x0 0

The 1st part (“SimTrigger”) is the sim function that should be triggered. Nothing new here.

Let me just jump to the 3rd part (“-1”), because we know this already as well. Like the 2nd part of the keyboard bindings, this 3rd part describes the 2D cockpit ID that can trigger the same function as well when clicked with the mouse. In our example, the “-1” simply means that there is no cokpit ID assigned.

The 2nd part (“0”) is the DirectX button of the device that is assigned to that function. Be aware that Falcon 4 starts to count the buttons up from “0”, whereas most joystick start to count from “1”. So if your stick has four buttons 1 2 3 4, Falcon 4 will identify them as 0 1 2 3.

Edit: If you use more then one controller, every controller starts with the DX buttons from 0 again. Falcon 4 distinguished between different controllers just by the identifier/GUID at the end of the line mentioned above.

However, this 2nd part (“0”) is only relevant if the 4th part (“-2”) is “-2”, which means that the normal DirectX buttons of the device shoud be used. If the 4th part is not “-2”, the 2nd part seems to be always “0”. If the 4th part is “-2”, the 5th part (“0”) is always “0”.

The only only other value I have noticed for that 4th part is “-3”. This means that your input device should NOT use the normal DirectX buttons, but directions of the POV/FieldOfView Hat switch. If that is the case, the 2nd part is not used and always “0”, however, now the 5th part (“0”) is used to determine the hat direction:

“0” = Hat UP

“2” = Hat RIGHT

“4” = Hat DOWN

“6” = Hat LEFT

I assume that a value of “1” would lead to “Hat UP-RIGHT”, a value of “3” would lead to “Hat RIGHT-DOWN” etc., but I haven’t verified that yet.

The 6th part (“0x0 0”) seems to be always “0x0 0”, I’ve never seen anything else.

And last not least, if you have a 7th part, it is the identifier of your joystick.

Confused? Well, it’s not so hard if you see a complete example. Here’s what my oooold Wingman is capable of (please ignore the actual sim functions that I have used, they make no sense at all, I just wanted to assign something):

“Wingman Trigger (Button 1)”

SimLeftHptOff 0 -1 -2 0 0x0 0 {CB7F0BB0-8F1F-11DA-8001-444553540000}

“Wingman Button2”

SimLeftHptOn 1 -1 -2 0 0x0 0 {CB7F0BB0-8F1F-11DA-8001-444553540000}

“Wingman Button3”

SimMAPOff 2 -1 -2 0 0x0 0 {CB7F0BB0-8F1F-11DA-8001-444553540000}

“Wingman Button4”

SimMAPOn 3 -1 -2 0 0x0 0 {CB7F0BB0-8F1F-11DA-8001-444553540000}

“Wingman Button5”

SimDLOff 4 -1 -2 0 0x0 0 {CB7F0BB0-8F1F-11DA-8001-444553540000}

“Wingman Button6”

SimDLOn 5 -1 -2 0 0x0 0 {CB7F0BB0-8F1F-11DA-8001-444553540000}

“Wingman Button7”

SimGPSOff 6 -1 -2 0 0x0 0 {CB7F0BB0-8F1F-11DA-8001-444553540000}

“Wingman HatUP”

SimUFCOff 0 -1 -3 0 0x0 0 {CB7F0BB0-8F1F-11DA-8001-444553540000}

“Wingman HatRIGHT”

SimMFDOn 0 -1 -3 2 0x0 0 {CB7F0BB0-8F1F-11DA-8001-444553540000}

“Wingman HatDOWN”

SimUFCOn 0 -1 -3 4 0x0 0 {CB7F0BB0-8F1F-11DA-8001-444553540000}

“Wingman HatLEFT”

SimMFDOff 0 -1 -3 6 0x0 0 {CB7F0BB0-8F1F-11DA-8001-444553540000}

Part 4: The best thing about multi-controller support

With the addition of the device identifier to the DirectX bindings, Falcon 4 is now capable of using 32 DirectX buttons for every DirectX device! So if you have 3 devices connected, you could assign up to 3x32 = 96 DirectX functions! This means a complete DirectX cockpit implementation is possible now. 

Keyboards, Cockpits & More (cont.)

Cockpit/Keyboard User Functions

Note: Some functions are no longer supported in the current versions of Falcon 4 exe and some functions are supported only in Cobra/RedViper/BMS/OpenFalcon-BMS exes.

(OTWTrackExternal)

(OTWTrackTargetToWeapon)

(OTWToggleScoreDisplay)

(OTWToggleSidebar)

(SimRadarAAModeStep)

(SimRadarAGModeStep)

(SimRadarGainUp)

(SimRadarGainDown)

(SimRadarStandby)

(SimRadarRangeStepUp)

(SimRadarRangeStepDown)

(SimRadarNextTarget)

(SimRadarPrevTarget)

(SimRadarBarScanChange)

(SimRadarAzimuthScanChange)

(SimRadarFOVStep)

(SimMaverickFOVStep)

(SimSOIFOVStep)

(SimRadarFreeze)

(SimRadarSnowplow)

(SimRadarCursorZero)

(SimACMBoresight)

(SimDesignate)

(SimACMVertical)

(SimDropTrack)

(SimACMSlew)

(SimACM30x20)

(SimRadarElevationDown)

(SimRadarElevationUp)

(SimRWRSetPriority)

(SimRWRSetTargetSep)

(SimRWRSetUnknowns)

(SimRWRSetNaval)

(SimRWRSetGroundPriority)

(SimRWRSetSearch)

(SimRWRHandoff)

(SimNextWaypoint)

(SimPrevWaypoint)

(SimTogglePaused)

(SimPickle)

(SimTrigger)

(SimMissileStep)

(SimCursorUp)

(SimCursorDown)

(SimCursorLeft)

(SimCursorRight)

(SimToggleAutopilot)

(SimStepSMSLeft)

(SimStepSMSRight)

(SimSelectSRMOverride)

(SimSelectMRMOverride)

(SimDeselectOverride)

(SimToggleMissileCage)

 (SimToggleMissileSpotScan)

(SimToggleMissileBoreSlave)

(SimToggleMissileTDBPUncage)

(SimDropChaff)

(SimDropFlare)

(SimHSDRangeStepUp)

(SimHSDRangeStepDown)

(SimToggleInvincible)

(SimFCCSubModeStep)

(SimEndFlight)

(SimNextAAWeapon)

(SimNextAGWeapon)

(SimNextNavMode)

(SimEject)

(AFBrakesOut)

(AFBrakesIn)

(AFBrakesToggle)

(AFGearToggle)

(AFGearUp) 

(AFGearDown) 

(AFElevatorUp)

(AFElevatorDown)

(AFAileronLeft)

(AFAileronRight)

(AFThrottleUp)

(AFThrottleDown)

(AFRudderRight)

(AFRudderLeft)

(AFCoarseThrottleUp)

(AFCoarseThrottleDown)

(AFABOn)

(AFIdle)

(OTWTimeOfDayStep)

(OTWStepNextAC)

(OTWStepPrevAC)

(OTWStepNextPadlock)

(OTWStepPrevPadlock)

(OTWStepNextPadlockAA)

(OTWStepPrevPadlockAA)

(OTWStepNextPadlockAG)

(OTWStepPrevPadlockAG)

(OTWToggleNames)

(OTWToggleCampNames)

(OTWSelectF3PadlockMode)

(OTWSelectF3PadlockModeAA) 

(OTWSelectF3PadlockModeAG) 

(OTWSelectEFOVPadlockMode)

(OTWSelectEFOVPadlockModeAA) 

(OTWSelectEFOVPadlockModeAG) 

(OTWRadioMenuStep)

(OTWRadioMenuStepBack)

(OTWStepMFD1)

(OTWStepMFD2)

(OTWStepMFD3)

(OTWStepMFD4)

(OTWToggleScales)

(OTWToggleActionCamera)

(OTWToggleHybridPitMode) 

(OTWSelectHybridPitMode) 

(OTWTogglePitchLadder)

(SimPitchLadderOff) 

(SimPitchLadderFPM)

(SimPitchLadderATTFPM 

(OTWStepHeadingScale)

(OTWSelectHUDMode)

(OTWToggleGLOC)

(OTWSelectChaseMode)

(OTWSelectOrbitMode)

(OTWSelectAirFriendlyMode)

(OTWSelectGroundFriendlyMode)

(OTWSelectAirEnemyMode)

(OTWSelectGroundEnemyMode)

(OTWSelectTargetMode)

(OTWSelectWeaponMode)

(OTWSelectSatelliteMode)

(OTWSelectFlybyMode)

(OTWSelectIncomingMode)

(OTWShowTestVersion)

(OTWShowVersion)

(OTWSelect2DCockpitMode)

(OTWSelect3DCockpitMode)

(OTWToggleBilinearFilter)

(OTWToggleShading)

(OTWToggleHaze)

(OTWToggleLocationDisplay)

(OTWToggleAeroDisplay)

(OTWToggleFlapDisplay) // On/Off Flap display 

(OTWToggleEngineDisplay) 

(OTWScaleDown)

(OTWScaleUp)

(OTWSetObjDetail)

(OTWObjDetailDown)

(OTWObjDetailUp)

(OTWToggleClouds)

(OTWStepHudContrastDn)

(OTWStepHudContrastUp)

(OTWToggleEyeFly)

(OTWEnterPosition)

(OTWToggleFrameRate)

(OTWToggleAutoScale)

(OTWSetScale)

(OTWViewLeft)

(OTWViewRight)

(OTWViewUp)

(OTWViewDown)

(OTWViewReset)

(OTWViewUpRight)

(OTWViewUpLeft)

(OTWViewDownRight)

(OTWViewDownLeft)

(OTWViewZoomIn)

(OTWViewZoomOut)

(OTWSwapMFDS)

(OTWGlanceForward)

(OTWCheckSix)

(OTWStateStep)

(CommandsSetKeyCombo)

(KevinsFistOfGod)

(SuperCruise)

(OTW1200View)

(OTW1200DView)

(OTW1200HUDView)

(OTW1200LView)

(OTW1000View)

(OTW200View)

(OTW900View)

(OTW300View)

(OTW800View)

(OTW400View)

(OTW1200RView)

(RadioMessageSend)

(SimToggleChatMode)

(SimMotionFreeze)

(ScreenShot)

(PrettyScreenShot)

(FOVDecrease)


(FOVIncrease)


(FOVDefault)


(TIR12Toggle) // TIR toggle g_n6DOFTIR = 2 and g_n6DOFTIR = 1

(TIROnOff)     // TIR toggle On/Off

(SimAVTRToggle)

(SimSelectiveJettison)

(SimEmergencyJettison)

(SimWheelBrakes)

(SimECMOn)

(SimECMStandby) 

(SimECMConsent) 

(SimRadarElevationCenter)

(SimHsiCourseInc)

(SimHsiCourseDec)

(SimHsiHeadingInc)

(SimHsiHeadingDec)

(SimHsiCrsIncBy1)  

(SimHsiCrsDecBy1) 

(SimHsiHdgIncBy1) 

(SimHsiHdgDecBy1)

(SimAVTRToggle)

(SimMPOToggle)

(SimMPO) 

(SimSilenceHorn)

(SimStepHSIMode)

(SimHSIIlsTcn)

(SimHSITcn)

(SimHSINav)

(SimHSIIlsNav)

(SimCBEOSB_1L)

(SimCBEOSB_2L)

(SimCBEOSB_3L)

(SimCBEOSB_4L)

(SimCBEOSB_5L)

(SimCBEOSB_6L)

(SimCBEOSB_7L)

(SimCBEOSB_8L)

(SimCBEOSB_9L)

(SimCBEOSB_10L)

(SimCBEOSB_11L)

(SimCBEOSB_12L)

(SimCBEOSB_13L)

(SimCBEOSB_14L)

(SimCBEOSB_15L)

(SimCBEOSB_16L)

(SimCBEOSB_17L)

(SimCBEOSB_18L)

(SimCBEOSB_19L)

(SimCBEOSB_20L)

(SimCBEOSB_1R)

(SimCBEOSB_2R)

(SimCBEOSB_3R)

(SimCBEOSB_4R)

(SimCBEOSB_5R)

(SimCBEOSB_6R)

(SimCBEOSB_7R)

(SimCBEOSB_8R)

(SimCBEOSB_9R)

(SimCBEOSB_10R)

(SimCBEOSB_11R)

(SimCBEOSB_12R)

(SimCBEOSB_13R)

(SimCBEOSB_14R)

(SimCBEOSB_15R)

(SimCBEOSB_16R)

(SimCBEOSB_17R)

(SimCBEOSB_18R)

(SimCBEOSB_19R)

(SimCBEOSB_20R)

(SimCBEOSB_GAINUP_L)

(SimCBEOSB_GAINUP_R)

(SimCBEOSB_GAINDOWN_L)

(SimCBEOSB_GAINDOWN_R)

(SimCBEOSB_1T)

(SimCBEOSB_2T)

(SimCBEOSB_3T)

(SimCBEOSB_4T)

(SimCBEOSB_5T)

(SimCBEOSB_6T)

(SimCBEOSB_7T)

(SimCBEOSB_8T)

(SimCBEOSB_9T)

(SimCBEOSB_10T)

(SimCBEOSB_11T)

(SimCBEOSB_12T)

(SimCBEOSB_13T)

(SimCBEOSB_14T)

(SimCBEOSB_15T)

(SimCBEOSB_16T)

(SimCBEOSB_17T)

(SimCBEOSB_18T)

(SimCBEOSB_19T)

(SimCBEOSB_20T)

(SimCBEOSB_1F)

(SimCBEOSB_2F)

(SimCBEOSB_3F)

(SimCBEOSB_4F)

(SimCBEOSB_5F)

(SimCBEOSB_6F)

(SimCBEOSB_7F)

(SimCBEOSB_8F)

(SimCBEOSB_9F)

(SimCBEOSB_10F)

(SimCBEOSB_11F)

(SimCBEOSB_12F)

(SimCBEOSB_13F)

(SimCBEOSB_14F)

(SimCBEOSB_15F)

(SimCBEOSB_16F)

(SimCBEOSB_17F)

(SimCBEOSB_18F)

(SimCBEOSB_19F)

(SimCBEOSB_20F)

(SimCBEOSB_GAINUP_T)

(SimCBEOSB_GAINUP_F)

(SimCBEOSB_GAINDOWN_T)

(SimCBEOSB_GAINDOWN_F)

(SimICPTILS)

(SimICPALOW)

(SimICPFAck)

(SimICPPrevious)

(SimICPNext)

(SimICPLink)

(SimICPCrus)

(SimICPStpt)

(SimICPMark)

(SimICPEnter)

(SimICPCom1)

(SimICPNav)

(SimICPAA)

(SimICPAG)

(SimHUDScales)

(SimScalesVVVAH) 

(SimScalesVAH) 

(SimScalesOff) 

(SimHUDFPM)

(SimHUDDED)

(SimHUDDEDOff) 

(SimHUDDEDPFL) 

(SimHUDDEDDED) 

(SimHUDVelocity)

(SimHUDVelocityCAS) 

(SimHUDVelocityTAS) 

(SimHUDVelocityGND) 

(SimHUDRadar)

(SimHUDAltRadar) 

(SimHUDAltBaro) 

(SimHUDAltAuto) 

(OTWStepHudColor)

(SimHUDBrightness)

(SimHUDBrtDay) 

(SimHUDBrtAuto) 

(SimHUDBrtNight) 

(SimHUDBrightnessUp)

(SimHUDBrightnessDown)

(SimCycleRadioChannel)

(SimDecRadioChannel) 

(SimToggleRadioVolume)

(RadioTankerCommand)

(RadioTowerCommand)

(RadioAWACSCommand)

(RadioWingCommand)

(RadioElementCommand)

(RadioFlightCommand)

(WingmanClearSix)

(ElementClearSix)

(FlightClearSix)

(WingmanCheckSix)

(ElementCheckSix)

(FlightCheckSix)

(WingmanBreakLeft)

(ElementBreakLeft)

(FlightBreakLeft)

(WingmanBreakRight)

(ElementBreakRight)

(FlightBreakRight)

(WingmanPince)

(ElementPince)

(FlightPince)

(WingmanPosthole)

(ElementPosthole)

(FlightPosthole)

(WingmanChainsaw)

(ElementChainsaw)

(FlightChainsaw)

(WingmanFlex)

(ElementFlex)

(FlightFlex)

(WingmanGoShooterMode)

(ElementGoShooterMode)

(FlightGoShooterMode)

(WingmanGoCoverMode)

(ElementGoCoverMode)

(FlightGoCoverMode)

(WingmanSearchGround)

(ElementSearchGround)

(FlightSearchGround)

(WingmanSearchAir)

(ElementSearchAir)

(FlightSearchAir)

(WingmanResumeNormal)

(ElementResumeNormal)

(FlightResumeNormal)

(WingmanRejoin)

(ElementRejoin)

(FlightRejoin)

(WingmanDesignateTarget)

(ElementDesignateTarget)

(FlightDesignateTarget)

(WingmanDesignateGroup)

(ElementDesignateGroup)

(FlightDesignateGroup)

(WingmanWeaponsHold)

(ElementWeaponsHold)

(FlightWeaponsHold)

(WingmanWeaponsFree)

(ElementWeaponsFree)

(FlightWeaponsFree)

(WingmanWedge)

(ElementWedge)

(FlightWedge)

(WingmanTrail)

(ElementTrail)

(FlightTrail)

(WingmanResCell)

(ElementResCell)

(FlightResCell)

(WingmanBox)

(ElementBox)

(FlightBox)

(WingmanArrow)

(ElementArrow)

(FlightArrow)

(WingmanKickout)

(ElementKickout)

(FlightKickout)

(WingmanCloseup)

(ElementCloseup)

(FlightCloseup)

(WingmanToggleSide)

(ElementToggleSide)

(FlightToggleSide)

(WingmanIncreaseRelAlt)

(ElementIncreaseRelAlt)

(FlightIncreaseRelAlt)

(WingmanDecreaseRelAlt)

(ElementDecreaseRelAlt)

(FlightDecreaseRelAlt)

(WingmanGiveBra)

(ElementGiveBra)

(FlightGiveBra)

(WingmanGiveStatus)

(ElementGiveStatus)

(FlightGiveStatus)

(WingmanGiveDamageReport)

(ElementGiveDamageReport)

(FlightGiveDamageReport)

(WingmanGiveFuelState)

(ElementGiveFuelState)

(FlightGiveFuelState)

(WingmanGiveWeaponsCheck)

(ElementGiveWeaponsCheck)

(FlightGiveWeaponsCheck)

(WingmanRTB)

(ElementRTB)

(FlightRTB)

(SimSpeedyGonzalesUp)

(SimSpeedyGonzalesDown)

(ATCRequestClearance)

(ATCRequestEmergencyClearance)

(ATCRequestTakeoff)

(ATCRequestTaxi)

(ATCTaxiing)

(ATCReadyToGo)

(ATCRotate)

(ATCGearUp)

(ATCGearDown)

(ATCBrake)

(ATCAbortApproach)

(FACCheckIn)

(FACWilco)

(FACUnable)

(FACReady)

(FACIn)

(FACOut)

(FACRequestMark)

(FACRequestTarget)

(FACRequestBDA)

(FACRequestLocation)

(FACRequestTACAN)

(TankerRequestFuel)

(TankerReadyForGas)

(TankerDoneRefueling)

(TankerBreakaway)

(AWACSRequestPicture)

(AWACSRequestTanker)

(AWACSWilco)

(AWACSUnable)

(AWACSRequestHelp)

(AWACSRequestRelief)

(TimeAccelerate)

(TimeAccelerateMaxToggle)

(TimeAccelerateInc)

(TimeAccelerateDec) 

(SimFuelDump) 

(SimCycleDebugLabels) 

(AFABFull)

(BombRippleIncrement)

(BombIntervalIncrement)

(BombRippleDecrement)

(BombIntervalDecrement)

(BombPairRelease)

(BombSGLRelease)

(BombBurstIncrement)

(BombBurstDecrement)

(BreakToggle)

(SimICPCom2)

(SimToggleDropPattern)

(KneeboardTogglePage)

(ToggleNVGMode)

(ToggleSmoke)

(WingmanSpread)

(ElementSpread)

(FlightSpread)

(WingmanStack)

(ElementStack)

(FlightStack)

(WingmanLadder)

(ElementLadder)

(FlightLadder)

(WingmanFluid)

(ElementFluid)

(FlightFluid)

(SimOpenChatBox)

(ExtinguishMasterCaution)

(SoundOff)

(SimToggleExtLights)

(IncreaseAlow)

(DecreaseAlow)

(SaveCockpitDefaults)

(LoadCockpitDefaults)

(SimStepMasterArm)

(SimArmMasterArm)

(SimSafeMasterArm)

(SimSimMasterArm)

(SimSetBubbleSize)

(SimHookToggle)

(SimHookUp) 

(SimHookDown) 

(SimThrottleIdleDetent)

(SimJfsStart)

(SimEpuToggle)

(SimEpuOff)

(SimEpuAuto)

(SimEpuOn)

(AFRudderTrimLeft)

(AFRudderTrimRight)

(AFAileronTrimLeft)

(AFAileronTrimRight)

(AFElevatorTrimUp)

(AFElevatorTrimDown)

(AFResetTrim)

(AFAlternateGear)

(AFAlternateGearReset)

(SimFLIRToggle)

(SimToggleTFR)

(SimMainPowerInc)

(SimMainPowerDec)

(SimMainPowerOff)

(SimMainPowerBatt)

(SimMainPowerMain)

(AFFullFlap)

(AFNoFlap)

(AFIncFlap)

(AFDecFlap)

(AFFullLEF)

(AFNoLEF)

(AFIncLEF)

(AFDecLEF)

(AFDragChute)

(AFCanopyToggle)

(Sim3DCkptHelpOnOff)

(SimICPIFF)

(SimICPLIST)

(SimICPTHREE)

(SimICPSIX)

(SimICPEIGHT)

(SimICPNINE)

(SimICPZERO)

(SimICPResetDED)

(SimICPDEDUP)

(SimICPDEDDOWN)

(SimICPDEDSEQ)

(SimICPCLEAR)

(SimRALTSTDBY)

(SimRALTON)

(SimRALTOFF)

(SimLandingLightToggle)

(SimLandingLightOn) 

(SimLandingLightOff)  

(SimParkingBrakeToggle)

(SimParkingBrakeOn) 

(SimParkingBrakeOff) 

(SimLaserArmToggle)

(SimLaserArmOn) 

(SimLaserArmOff) 

(SimFuelDoorToggle)

(SimFuelDoorOpen) 

(SimFuelDoorClose) 

(SimRightAPSwitch)

(SimLeftAPSwitch) 

(SimLeftAPUp) 

(SimLeftAPMid) 

(SimLeftAPDown) 

(SimRightAPUp) 

(SimRightAPMid) 

(SimRightAPDown) 

(SimAPOverride)

(SimWarnReset)

(SimReticleSwitch)

(SimReticlePri) 

(SimReticleStby) 

(SimReticleOff) 

(SimTMSUp)

(SimTMSLeft)

(SimTMSDown)

(SimTMSRight)

(SimSeatArm)

(SimSeatOn) 

(SimSeatOff) 

(SimEWSRWRPower)

(SimEWSRWROn) 

(SimEWSRWROff) 

(SimEWSJammerPower)

(SimEWSJammerOn) 

(SimEWSJammerOff) 

(SimEWSChaffPower)

(SimEWSChaffOn) 

(SimEWSChaffOff) 

(SimEWSFlarePower)

(SimEWSFlareOn) 

(SimEWSFlareOff) 

(SimEWSPGMInc)

(SimEWSPGMDec)

(SimEWSModeOff) 

(SimEWSModeStby) 

(SimEWSModeMan) 

(SimEWSModeSemi) 

(SimEWSModeAuto) 

(SimEWSProgInc)

(SimEWSProgDec)

(SimEWSProgOne) 

(SimEWSProgTwo) 

(SimEWSProgThree) 

(SimEWSProgFour) 

(SimInhibitVMS)

(SimVMSOn) 

(SimVMSOff) 

(SimRFSwitch)

(SimRFNorm) 

(SimRFQuiet) 

(SimRFSilent) 

(SimDropProgrammed)

(SimPinkySwitch)

(SimGndJettEnable)

(SimGndJettOn) 

(SimGndJettOff) 

(SimExtlPower)

(SimExtlMasterNorm) 

(SimExtlMasterOff) 

(SimExtlAntiColl)

(SimAntiCollOn) 

(SimAntiCollOff) 

(SimExtlSteady)

(SimLightsSteady) 

(SimLightsFlash) 

(SimExtlWing)

(SimWingLightBrt) 

(SimWingLightOff) 

(SimDMSUp)

(SimDMSLeft)

(SimDMSDown)

(SimDMSRight)

(SimAVTRSwitch)

(SimAVTRSwitchOff) 

(SimAVTRSwitchAuto) 

(SimAVTRSwitchOn) 

(SimAutoAVTR)

(SimIFFPower)

(SimIFFIn)

(SimINSInc)

(SimINSDec)

(SimINSOff) 

(SimINSNorm) 

(SimINSNav) 

(SimINSInFlt) 

(SimLEFLockSwitch)

(SimLEFLock) 

(SimLEFAuto) 

(SimDigitalBUP)

(SimAltFlaps)

(SimAltFlapsNorm)

(SimAltFlapsExtend)

(SimManualFlyup)

(SimFLCSReset)

(SimFLTBIT)

(SimOBOGSBit)

(SimMalIndLights)

(SimProbeHeat)

(SimEPUGEN)

(SimTestSwitch)

(SimOverHeat)

(SimTrimAPDisc)

(SimTrimAPDISC) 

(SimTrimAPNORM) 

(SimMaxPower)

(SimABReset)

(SimTrimNoseUp)

(SimTrimNoseDown)

(SimTrimYawLeft)

(SimTrimYawRight)

(SimTrimRollLeft)

(SimTrimRollRight)

(SimStepMissileVolumeUp)

(SimStepMissileVolumeDown)

(SimStepThreatVolumeUp)

(SimStepThreatVolumeDown)

(SimTriggerFirstDetent)

(SimTriggerSecondDetent)

(SimRetUp)

(SimRetDn)

(SimCursorEnable)

(SimStepComm1VolumeUp)

(SimStepComm1VolumeDown)

(SimStepComm2VolumeUp)

(SimStepComm2VolumeDown)

(SimSwitchTextureOnOff)

(SimSymWheelUp)

(SimSymWheelDn)

(SimRandomError) 

(SimToggleCockpit)

(SimToggleGhostMFDs)

(SimRangeKnobUp)

(SimRangeKnobDown)

(AWACSRequestCarrier)

(WingmanDropStores)

(ElementDropStores)

(FlightDropStores)

(WingmanVic)

(ElementVic)

(FlightVic)

(WingmanFinger4)

(ElementFinger4)

(FlightFinger4)

(WingmanEchelon)

(ElementEchelon)

(FlightEchelon)

(WingmanForm1)

(ElementForm1)

(FlightForm1)

(WingmanForm2)

(ElementForm2)

(FlightForm2)

(WingmanForm3)

(ElementForm3)

(FlightForm3)

(WingmanForm4)

(ElementForm4)

(FlightForm4)

// Avionics Power Panel

(SimSMSPower)

(SimSMSOn) 

(SimSMSOff) 

(SimFCCPower)

(SimFCCOn) 

(SimFCCOff) 

(SimMFDPower)

(SimMFDOn) 

(SimMFDOff) 

(SimUFCPower)

(SimUFCOn) 

(SimUFCOff) 

(SimGPSPower)

(SimGPSOn) 

(SimGPSOff) 

(SimDLPower)

(SimDLOn) 

(SimDLOff) 

(SimMAPPower)

(SimMAPOn) 

(SimMAPOff) 

(SimLeftHptPower)

(SimLeftHptOn) 

(SimLeftHptOff) 

(SimRightHptPower)

(SimRightHptOn) 

(SimRightHptOff)  

(SimTISLPower)

(SimFCRPower)

(SimFCROn) 

(SimFCROff) 

(SimHUDPower)

(SimHUDOn) 

(SimHUDOff) 

(SimToggleRealisticAvionics)

(SimIncFuelSwitch)

(SimDecFuelSwitch)

(SimFuelSwitchTest) 

(SimFuelSwitchNorm) 

(SimFuelSwitchResv) 

(SimFuelSwitchWingInt) 

(SimFuelSwitchWingExt) 

(SimFuelSwitchCenterExt) 

(SimIncFuelPump)

(SimDecFuelPump)

(SimFuelPumpOff) 

(SimFuelPumpNorm)

(SimFuelPumpAft) 

(SimFuelPumpFwd) 

(SimToggleMasterFuel)

(SimMasterFuelOn) 

(SimMasterFuelOff) 

(SimExtFuelTrans)

(SimFuelTransNorm) 

(SimFuelTransWing) 

(SimIncAirSource)

(SimDecAirSource)

(SimAirSourceOff)

(SimAirSourceNorm) 

(SimAirSourceDump) 

(SimAirSourceRam) 

(SimDecLeftAuxComDigit)

(SimDecCenterAuxComDigit)

(SimDecRightAuxComDigit)

(SimInteriorLight)

(SimInstrumentLight)

(SimSpotLight)

(SimRwrPower)

(ToggleSubTitles)

(ToggleInfoBar)

(ToggleDisplacementCam)

(WinAmpNextTrack)

(WinAmpPreviousTrack)

(WinAmpStopPlayback)

(WinAmpStartPlayback)

(WinAmpTogglePlayback)

(WinAmpVolumeUp)

(WinAmpVolumeDown)

(CycleEngine)

(selectLeftEngine)

(selectRightEngine)

(selectBothEngines)

(ToggleClickablePitMode) 

(SimToggleRearView) 

(SimToggleAltView) 

(SimCycleLeftAuxComDigit)

(SimCycleCenterAuxComDigit)

(SimCycleRightAuxComDigit)

(SimCycleBandAuxComDigit)

(SimToggleAuxComMaster)

(SimAuxComBackup) 

(SimAuxComUFC) 

(SimToggleAuxComAATR)

(SimTACANTR) 

(SimTACANAATR) 

(SimToggleUHFMaster)

(SimTransmitCom1)

(SimTransmitCom2)

(SimDriftCO)

(SimDriftCOOn) 

(SimDriftCOOff) 

(SimCATSwitch)

(SimCATI) 

(SimCATIII) 

(SimRegen)

(SimInteriorLight)

KoreaObj.hdr/dxh Fixed Transparent Colors

Note: See Colors.htm in the LODEditor installation folder.

Note: The colors can be edit using the function Edit HDR Color in the Action menu.
                                     Transparency

Color   (R, G, B)           0=Transparent

                                      255=Opaque

____  ___________   ________________ 

  0      ( 0, 0, 0)    -       255          -------

  1      ( 19, 19, 19) -       255          -------

  2      ( 59, 59, 59) -       255          -------

  3      (147,137,117) -       255          -------

  4      (103,100, 86) -       255          -------

  5      (154,144,123) -       255          -------

  6      (163,156,140) -       255          -------

  7      ( 82, 75, 70) -       255          -------

  8      (145,147,131) -       255          -------

  9      (107,124,107) -       255          -------

  10     (123,140,123) -       255          -------

  11     (112,130,112) -       255          -------

  12     (149,154,154) -       255          -------

  13     ( 63, 63, 63) -       255          -------

  14     (133,140,140) -       255          -------

  15     (116,112,103) -       255          -------

  16     (156,147,131) -       255          -------

  17     (107,107,107) -       255          -------

  18     ( 96, 96, 96) -       255          -------

  19     ( 66, 68, 47) -       255          -------

  20     ( 68, 68, 68) -       255          -------

  21     (100,100,100) -       255          -------

  22     ( 52, 52, 52) -       255          -------

  23     (135,135,135) -       255          -------

  24     (102,112,117) -       255          -------

  25     (165,170,170) -       255          -------

  26     (110,123,128) -       255          -------

  27     (196,200,200) -       255          -------

  28     (181,184,184) -       255          -------

  29     ( 80, 80, 80) -       255          -------

  30     (109,103, 93) -       255          -------

  31     ( 86, 79, 77) -       255          -------

  32     (102, 94, 89) -       255          -------

  33     (133,124,119) -       255          -------

  34     (144,151,154) -       255          -------

  35     (156,165,156) -       255          -------

  36     (211,211,214) -       255          -------

  37     (147,147,147) -       255          -------

  38     ( 94,107,107) -       255          -------

  39     ( 54, 49, 42) -       255          -------

  40     (123,123,121) -       255          -------

  41     ( 29, 42, 40) -       255          -------

  42     ( 75, 77, 77) -       255          -------

  43     ( 51, 52, 51) -       255          -------

  44     ( 72, 72, 70) -       255          -------

  45     ( 82, 82, 82) -       255          -------

  46     (117,119,123) -       255          -------

  47     (100,103,105) -       255          -------

  48     (207,207,207) -       255          -------

  49     (193,184,172) -       255          -------

  50     ( 47, 47, 47) -       255          -------

  51     (144,140,152) -       255          -------

  52     (255,126, 0)  -       255          -------

  53     ( 40, 40, 40) -       255          -------

  54     (177,177,177) -       255          -------

  55     (156,166,183) -       255          -------

  56     ( 49, 49, 49) -       255          -------

  57     (137,130,116) -       255          -------

  58     (205,202,202) -       255          -------

  59     (202,191,174) -       255          -------

  60     (182,167,142) -       255          -------

  61     (107,107,107) -       255          -------

  62     (177,179,163) -       255          -------

  63     (170,174,161) -       255          -------

  64     (140,154,140) -       255          -------

  65     (121,121,121) -       255          -------

  66     (117,117,117) -       255          -------

  67     (230,225,216) -       255          -------

  68     ( 96, 91, 84) -       255          -------

  69     (103,103,105) -       255          -------

  70     (167,167,167) -       255          -------

  71     ( 63, 63, 58) -       255          -------

  72     (154,154,154) -       255          -------

  73     (138,130,117) -       255          -------

  74     (126,117,105) -       255          -------

  75     (184,174,158) -       255          -------

  76     (209,205,198) -       255          -------

  77     (109,105, 91) -       255          -------

  78     (133,128,107) -       255          -------

  79     (126,137,142) -       255          -------

  80     (137,147,151) -       255          -------

  81     (128,135,126) -       255          -------

  82     (211,209,186) -       255          -------

  83     ( 94,107, 94) -       255          -------

  84     (205, 80, 63) -       255          -------

  85     (214, 0, 0)   -       255          -------

  86     (161,161,154) -       255          -------

  87     ( 68, 79, 79) -       255          -------

  88     (103,105,102) -       255          -------

  89     (255,255,255) -       255          -------

  90     ( 79, 0, 31)  -       255          -------

  91     ( 79, 0, 0)   -       255          -------

  92     ( 59, 52, 47) -       255          -------

  93     ( 38, 38, 38) -       255          -------

  94     (193,188,177) -       255          -------

  95     (151,170,195) -       255          -------

  96     (189,200,216) -       255          -------

  97     (202,205,205) -       255          -------

  98     (133, 68, 72) -       255          -------

  99     (172, 86, 98) -       255          -------

  100    (128,130,121) -       255          -------

  101    (186,181,168) -       255          -------

  102    ( 79, 79, 79) -       255          -------

  103    ( 82, 93, 61) -       255          -------

  104    ( 26, 52, 52) -       255          -------

  105    (154,154,158) -       255          -------

  106    (103,114,119) -       255          -------

  107    (177,177,177) -       255          -------

  108    (133,133,131) -       255          -------

  109    (230,221,205) -       255          -------

  110    (123,123,123) -       255          -------

  111    (221,221,221) -       255          -------

  112    (191,191,191) -       255          -------

  113    (133,133,133) -       255          -------

  114    (205,205,205) -       255          -------

  115    (223,216,205) -       255          -------

  116    (100,112,100) -       255          -------

  117    (114,130,114) -       255          -------

  118    (133,140,142) -       255          -------

  119    (140,147,149) -       255          -------

  120    (117,123,123) -       255          -------

  121    (121,128,128) -       255          -------

  122    (119,124,126) -       255          -------

  123    (124,130,133) -       255          -------

  124    (126,126,126) -       255          -------

  125    (123,131,133) -       255          -------

  126    ( 51, 43, 0)  -       255          -------

  127    ( 75, 75, 75) -       255          -------

  128    (158, 70, 73) -       255          -------

  129    (168, 45, 22) -       255          -------

  130    (188,191,182) -       255          -------

  131    (107,107,105) -       255          -------

  132    (137,140,135) -       255          -------

  133    (170, 65, 59) -       255          -------

  134    (151,160,156) -       255          -------

  135    (189, 79, 89) -       255          -------

  136    (109,107,105) -       255          -------

  137    ( 72, 68, 54) -       255          -------

  138    ( 86, 84, 84) -       255          -------

  139    ( 38, 30, 25) -       0            -------

  140    ( 96, 86, 68) -       255          -------

  141    ( 93, 93, 93) -       255          -------

  142    (154,156,161) -       255          -------

  143    (177,179,179) -       255          -------

  144    ( 84, 80, 77) -       255          -------

  145    (116,117,112) -       255          -------

  146    (205,198,198) -       255          -------

  147    (221,221,214) -       255          -------

  148    (232,232,232) -       255          -------

  149    (212,214,214) -       255          -------

  150    (126,142,126) -       255          -------

  151    (168,161,147) -       255          -------

  152    (177,172,158) -       255          -------

  153    ( 14, 12, 10) -       255          -------

  154    ( 10, 8, 8)   -       255          -------

  155    ( 42, 38, 33) -       255          -------

  156    (117,110,105) -       255          -------

  157    (100,100, 94) -       255          -------

  158    (149,149,149) -       255          -------

  159    (160,160,160) -       255          -------

  160    (147,147,147) -       255          -------

  161    (179,179,179) -       255          -------

  162    ( 52, 52, 52) -       255          -------

  163    (154,154,154) -       255          -------

  164    (193,193,193) -       255          -------

  165    (186,186,186) -       255          -------

  166    (177,149, 98) -       255          -------

  167    (205,186,156) -       255          -------

  168    (196,177,138) -       255          -------

  169    (128,124,119) -       255          -------

  170    (200,200,200) -       255          -------

  171    (204,204,204) -       255          -------

  172    (225,225,225) -       255          -------

  173    (117,117,117) -       255          -------

  174    (165,165,165) -       255          -------

  175    (112,112,112) -       255          -------

  176    (133,128,112) -       255          -------

  177    ( 35, 31, 40) -       255          -------

  178    ( 87, 87, 87) -       255          -------

  179    ( 72, 72, 72) -       255          -------

  180    ( 24, 0, 0)   -       255          -------

  181    (119,119,119) -       255          -------

  182    (174,174,174) -       255          -------

  183    ( 79, 79, 79) -       255          -------

  184    (124,130,105) -       255          -------

  185    ( 66, 61, 56) -       255          -------

  186    ( 96, 91, 80) -       255          -------

  187    (124,117,103) -       255          -------

  188    (160,154,154) -       255          -------

  189    ( 66, 66, 66) -       255          -------

  190    (142,142,142) -       255          -------

  191    (202,202,202) -       255          -------

  192    (140,140,140) -       255          -------

  193    (114,114,114) -       255          -------

  194    (110,103, 93) -       255          -------

  195    (175,175,175) -       255          -------

  196    (100, 98, 86) -       255          -------

  197    ( 93,105, 93) -       255          -------

  198    (105,121,105) -       255          -------

  199    (103,117,103) -       255          -------

  200    ( 91,105, 91) -       255          -------

  201    ( 98,112, 98) -       255          -------

  202    (109,123,109) -       255          -------

  203    ( 98,112, 98) -       255          -------

  204    (100,114,100) -       255          -------

  205    ( 93,107, 93) -       255          -------

  206    (110,126,110) -       255          -------

  207    (112,126,112) -       255          -------

  208    (107,121,107) -       255          -------

  209    (110,124,110) -       255          -------

  210    (105,119,105) -       255          -------

  211    (102,102,102) -       255          -------

  212    (186,196,198) -       255          -------

  213    (205,202,195) -       255          -------

  214    (170,174,174) -       255          -------

  215    (161,165,165) -       255          -------

  216    (133,135,135) -       255          -------

  217    ( 52, 52, 0)  -       255          -------

  218    (117,135,117) -       255          -------

  219    (128,128,128) -       255          -------

  220    ( 73, 73, 73) -       255          -------

  221    ( 56, 56, 56) -       255          -------

  222    (161,161,161) -       255          -------

  223    ( 82, 98, 82) -       255          -------

  224    (102,116,102) -       255          -------

  225    (105,119,105) -       255          -------

  226    ( 96,110, 96) -       255          -------

  227    (107,123,107) -       255          -------

  228    (103,117,103) -       255          -------

  229    ( 96,109, 96) -       255          -------

  230    (205,205,151) -       255          -------

  231    (242, 0, 0)   -       255          -------

  232    (161, 0,161)  -       255          -------

  233    ( 89, 86, 77) -       255          -------

  234    (193,204,200) -       255          -------

  235    (189,198,193) -       255          -------

  236    (172,177,177) -       255          -------

  237    (175,179,179) -       255          -------

  238    (153,156,156) -       255          -------

  239    (172,174,174) -       255          -------

  240    (179,181,181) -       255          -------

  241    (193,195,195) -       255          -------

  242    (186,186,186) -       255          -------

  243    (170,170,174) -       255          -------

  244    (193,193,195) -       255          -------

  245    (184,186,186) -       255          -------

  246    (188,188,188) -       255          -------

  247    (179,181,181) -       255          -------

  248    (177,177,181) -       255          -------

  249    (163,165,165) -       255          -------

  250    (170,172,172) -       255          -------

  251    (188,191,191) -       255          -------

  252    (167,170,170) -       255          -------

  253    (158,161,161) -       255          -------

  254    (168,172,172) -       255          -------

  255    (145,149,149) -       255          -------

  256    (154,158,158) -       255          -------

  257    (110,110,110) -       255          -------

  258    ( 54, 54, 40) -       255          -------

  259    ( 91, 87, 68) -       255          -------

  260    ( 61, 58, 40) -       255          -------

  261    (207,216,230) -       255          -------

  262    ( 36, 61, 0)  -       255          -------

  263    (114, 98, 60) -       255          -------

  264    (130,123,117) -       255          -------

  265    (126,117,117) -       255          -------

  266    (144,144,144) -       255          -------

  267    (124,124,154) -       255          -------

  268    (110,126,135) -       255          -------

  269    (137,147,163) -       255          -------

  270    (174,174,174) -       255          -------

  271    ( 91, 91, 91) -       255          -------

  272    (242,242,242) -       255          -------

  273    ( 31, 31, 31) -       255          -------

  274    (195,198,198) -       255          -------

  275    (156,158,135) -       255          -------

  276    (168,179,160) -       255          -------

  277    (170,170,153) -       255          -------

  278    (198,198,198) -       255          -------

  279    (228, 36, 36) -       255          -------

  280    (172, 59, 59) -       255          -------

  281    (179,179,179) -       255          -------

  282    (138,138,138) -       255          -------

  283    (137,137,137) -       255          -------

  284    (128,128,128) -       255          -------

  285    (130,130,130) -       255          -------

  286    (110,119,123) -       255          -------

  287    (102,110,114) -       255          -------

  288    (112,123,128) -       255          -------

  289    ( 98,110,114) -       255          -------

  290    ( 89, 98,103) -       255          -------

  291    (124,135,140) -       255          -------

  292    (135,145,149) -       255          -------

  293    (110,121,126) -       255          -------

  294    (156,160,160) -       255          -------

  295    (107,110,110) -       255          -------

  296    ( 77, 77, 77) -       255          -------

  297    ( 89, 89, 89) -       255          -------

  298    ( 65, 65, 65) -       255          -------

  299    ( 61, 61, 61) -       255          -------

  300    ( 77, 77, 77) -       255          -------

  301    ( 70, 70, 70) -       255          -------

  302    ( 72, 72, 72) -       255          -------

  303    (110,121,126) -       255          -------

  304    (119,130,133) -       255          -------

  305    (100,112,116) -       255          -------

  306    ( 96,107,112) -       255          -------

  307    (114,126,130) -       255          -------

  308    ( 82, 91, 93) -       255          -------

  309    ( 96,105,110) -       255          -------

  310    (103,116,119) -       255          -------

  311    (123,133,138) -       255          -------

  312    (119,130,135) -       255          -------

  313    ( 87, 96,100) -       255          -------

  314    (110,119,123) -       255          -------

  315    (109,119,123) -       255          -------

  316    ( 0, 63,161)  -       255          -------

  317    ( 15,110,255) -       255          -------

  318    ( 0, 31, 79)  -       255          -------

  319    ( 0, 86,214)  -       255          -------

  320    ( 68,142,255) -       255          -------

  321    ( 0, 96,161)  -       255          -------

  322    ( 15,158,255) -       255          -------

  323    ( 0, 63,107)  -       255          -------

  324    ( 0,128,214)  -       255          -------

  325    (181,182,167) -       255          -------

  326    (188,112, 0)  -       255          -------

  327    ( 0, 42,107)  -       255          -------

  328    (214, 42, 0)  -       255          -------

  329    (161,128, 0)  -       255          -------

  330    (119,121,117) -       255          -------

  331    (214,214, 0)  -       255          -------

  332    (151,130,128) -       255          -------

  333    (112,116,103) -       255          -------

  334    (107, 84, 0)  -       255          -------

  335    (205,193,151) -       255          -------

  336    (149, 79, 82) -       255          -------

  337    ( 96,112, 96) -       255          -------

  338    ( 86,100, 86) -       255          -------

  339    ( 89,105, 89) -       255          -------

  340    (102,117,102) -       255          -------

  341    ( 98,114, 98) -       255          -------

  342    (103,119,103) -       255          -------

  343    (105,123,105) -       255          -------

  344    ( 93,109, 93) -       255          -------

  345    ( 89,103, 89) -       255          -------

  346    (100,116,100) -       255          -------

  347    (107,123,107) -       255          -------

  348    (103,121,103) -       255          -------

  349    ( 94,110, 94) -       255          -------

  350    (191,191,191) -       255          -------

  351    ( 91, 91, 91) -       255          -------

  352    (117,128,131) -       255          -------

  353    (107,117,121) -       255          -------

  354    (103,114,117) -       255          -------

  355    (105,116,119) -       255          -------

  356    (119,135,119) -       255          -------

  357    (175, 66, 66) -       255          -------

  358    (175, 80,100) -       255          -------

  359    (119,119,119) -       255          -------

  360    (103,103,103) -       255          -------

  361    (219,219,219) -       255          -------

  362    (193,181,163) -       255          -------

  363    (212,209,205) -       255          -------

  364    ( 38, 36, 33) -       255          -------

  365    (214,144,126) -       255          -------

  366    (167,149,145) -       255          -------

  367    (237,237,237) -       255          -------

  368    ( 49, 40, 43) -       255          -------

  369    (105, 84, 93) -       255          -------

  370    (188,151,165) -       255          -------

  371    (174,140,154) -       255          -------

  372    (181,170,154) -       255          -------

  373    ( 68,107,149) -       255          -------

  374    ( 87,128,186) -       255          -------

  375    (138,167,207) -       255          -------

  376    (160,182,216) -       255          -------

  377    (110,144,195) -       255          -------

  378    (255,255,177) -       255          -------

  379    (244,249,167) -       255          -------

  380    (235,193, 93) -       255          -------

  381    (151,137, 89) -       255          -------

  382    (174,172,112) -       255          -------

  383    (218,198, 98) -       255          -------

  384    (124,114, 73) -       255          -------

  385    (242,242, 0)  -       255          -------

  386    (255,255,205) -       255          -------

  387    (156,151, 93) -       255          -------

  388    (239,205, 70) -       255          -------

  389    (188,188, 0)  -       255          -------

  390    (232,232,123) -       255          -------

  391    (205,174, 22) -       255          -------

  392    (242,242,112) -       255          -------

  393    (223,223,131) -       255          -------

  394    ( 0, 84,107)  -       255          -------

  395    ( 0,107,133)  -       255          -------

  396    ( 35, 42, 42) -       255          -------

  397    ( 72, 87, 87) -       255          -------

  398    ( 96, 82, 68) -       255          -------

  399    (153,153,153) -       255          -------

  400    (100, 80, 70) -       255          -------

  401    (109, 91, 86) -       255          -------

  402    (121,121,121) -       255          -------

  403    (144,147,149) -       255          -------

  404    (165,168,186) -       255          -------

  405    (121,114,110) -       255          -------

  406    (188,112,109) -       255          -------

  407    (205,205,205) -       255          -------

  408    (151,131,107) -       255          -------

  409    (116,116,116) -       255          -------

  410    (124,137,153) -       255          -------

  411    ( 79, 54, 49) -       255          -------

  412    (114, 91, 89) -       255          -------

  413    ( 72, 82, 82) -       255          -------

  414    (130,135,137) -       255          -------

  415    (147,156,165) -       255          -------

  416    ( 84, 61, 56) -       255          -------

  417    ( 98, 82, 79) -       255          -------

  418    (165,126, 84) -       255          -------

  419    ( 91, 91, 91) -       255          -------

  420    ( 98,103,114) -       255          -------

  421    (131,135,140) -       255          -------

  422    ( 94, 72, 66) -       255          -------

  423    (112, 94, 89) -       255          -------

  424    (107,105, 96) -       255          -------

  425    ( 98,110,119) -       255          -------

  426    (163,174,193) -       255          -------

  427    (109,123,133) -       255          -------

  428    (130,130,131) -       255          -------

  429    (140,126,119) -       255          -------

  430    (154,138,135) -       255          -------

  431    (102, 70, 72) -       255          -------

  432    (121, 82, 86) -       255          -------

  433    ( 91, 61, 52) -       255          -------

  434    (128, 86, 77) -       255          -------

  435    (149,131,131) -       255          -------

  436    (123, 80, 80) -       255          -------

  437    (109,109,109) -       255          -------

  438    (142,142,142) -       255          -------

  439    ( 56, 66, 66) -       255          -------

  440    ( 96,103,103) -       255          -------

  441    (131,135,135) -       255          -------

  442    (149,153,154) -       255          -------

  443    (112,121,121) -       255          -------

  444    (123,133,135) -       255          -------

  445    (149,151,153) -       255          -------

  446    (140,165,179) -       255          -------

  447    ( 98, 98, 98) -       255          -------

  448    (138,145,149) -       255          -------

  449    (193,142, 47) -       255          -------

  450    (140, 42, 42) -       255          -------

  451    (119, 96, 96) -       255          -------

  452    ( 94, 91,109) -       255          -------

  453    (219,202,135) -       255          -------

  454    (137, 98, 94) -       255          -------

  455    ( 66, 38, 35) -       255          -------

  456    (112, 87, 84) -       255          -------

  457    (117,105,103) -       255          -------

  458    (163,163,163) -       255          -------

  459    ( 66, 75, 61) -       255          -------

  460    ( 91,105,112) -       255          -------

  461    (133,142,147) -       255          -------

  462    (137,149,149) -       255          -------

  463    (130,182,207) -       255          -------

  464    (109,114,116) -       255          -------

  465    (195,205,207) -       255          -------

  466    (105, 72, 58) -       255          -------

  467    (114, 89, 79) -       255          -------

  468    (137, 86, 84) -       255          -------

  469    (234,234,234) -       255          -------

  470    (137,144,142) -       255          -------

  471    (117,117,116) -       255          -------

  472    (188, 36, 0)  -       255          -------

  473    (184,144,211) -       255          -------

  474    (242,193, 0)  -       255          -------

  475    (255,239,177) -       255          -------

  476    (255,244,205) -       255          -------

  477    (151,193,205) -       255          -------

  478    ( 54, 52, 40) -       255          -------

  479    ( 29, 35, 42) -       255          -------

  480    (103,102, 98) -       255          -------

  481    ( 21, 17, 1)  -       255          -------

  482    ( 21, 17, 0)  -       255          -------

  483    (123,135,140) -       255          -------

  484    (116,128,133) -       255          -------

  485    (131,142,147) -       255          -------

  486    (140,151,154) -       255          -------

  487    (147,158,161) -       255          -------

  488    ( 79, 98,135) -       255          -------

  489    (100,121,163) -       255          -------

  490    ( 68, 84,114) -       255          -------

  491    ( 36, 59, 75) -       255          -------

  492    ( 31, 56, 82) -       255          -------

  493    (109,121,124) -       255          -------

  494    ( 59,100,149) -       255          -------

  495    ( 38,107,135) -       255          -------

  496    ( 33, 89,112) -       255          -------

  497    ( 28, 75, 91) -       255          -------

  498    (167,167,167) -       255          -------

  499    ( 91,105,107) -       255          -------

  500    ( 47, 96, 96) -       255          -------

  501    ( 47,112,128) -       255          -------

  502    ( 42, 72, 91) -       255          -------

  503    ( 84, 98, 84) -       255          -------

  504    ( 96,191,255) -       255          -------

  505    (123,202,255) -       255          -------

  506    ( 68,179,255) -       255          -------

  507    ( 42,170,255) -       255          -------

  508    (130,121,103) -       255          -------

  509    (142,131,112) -       255          -------

  510    (151,142,123) -       255          -------

  511    (160,151,135) -       255          -------

  512    (188,149, 0)  -       255          -------

  513    (133, 26, 0)  -       255          -------

  514    (103, 88, 0)  -       255          -------

  515    (149,170,199) -       255          -------

  516    (124,121,131) -       255          -------

  517    ( 93,102,110) -       255          -------

  518    ( 89, 89,103) -       255          -------

  519    ( 61, 63, 72) -       255          -------

  520    ( 77, 79, 84) -       255          -------

  521    ( 98,100,105) -       255          -------

  522    (128,131,145) -       255          -------

  523    (112,109, 89) -       255          -------

  524    ( 75, 75, 75) -       255          -------

  525    (135,135,154) -       255          -------

  526    ( 84, 84, 84) -       255          -------

  527    (107,117,123) -       255          -------

  528    (137,158,184) -       255          -------

  529    ( 79, 84, 73) -       255          -------

  530    ( 84, 91, 79) -       255          -------

  531    (105,110,100) -       255          -------

  532    (142,130, 96) -       255          -------

  533    ( 66, 66, 47) -       255          -------

  534    (244,244,244) -       255          -------

  535    ( 86, 93, 93) -       255          -------

  536    (107,119,121) -       255          -------

  537    (103,121,135) -       255          -------

  538    ( 59, 86, 96) -       255          -------

  539    ( 42, 40, 56) -       255          -------

  540    ( 52, 49, 66) -       255          -------

  541    ( 77, 77, 93) -       255          -------

  542    (114,116,117) -       255          -------

  543    ( 29, 29, 26) -       255          -------

  544    ( 61, 59, 54) -       255          -------

  545    (110,105, 93) -       255          -------

  546    (121,119,109) -       255          -------

  547    (133,130,117) -       255          -------

  548    (133,133,133) -       255          -------

  549    (145,145,145) -       255          -------

  550    (158,158,158) -       255          -------

  551    (172,172,172) -       255          -------

  552    (172,172,174) -       255          -------

  553    (103,117,117) -       255          -------

  554    (119,130,130) -       255          -------

  555    ( 68, 61, 42) -       255          -------

  556    ( 73, 77, 77) -       255          -------

  557    ( 56, 65, 63) -       255          -------

  558    (100,103,103) -       255          -------

  559    (121,121,121) -       255          -------

  560    (100,103,103) -       255          -------

  561    (142,144,144) -       255          -------

  562    (117,119,119) -       255          -------

  563    (126,128,128) -       255          -------

  564    (135,137,137) -       255          -------

  565    ( 86, 86, 86) -       255          -------

  566    ( 47, 42, 28) -       255          -------

  567    ( 65, 66, 59) -       255          -------

  568    (109,109,103) -       255          -------

  569    (112,112,107) -       255          -------

  570    ( 87, 96,103) -       255          -------

  571    (112,117,121) -       255          -------

  572    (130,130,130) -       255          -------

  573    (170,170,170) -       255          -------

  574    ( 0, 47, 17)  -       255          -------

  575    ( 89, 89, 89) -       255          -------

  576    (200,184,121) -       255          -------

  577    (124,124,124) -       255          -------

  578    (149,149,149) -       255          -------

  579    (182,182,182) -       255          -------

  580    (251,251,251) -       255          -------

  581    ( 93, 93, 93) -       255          -------

  582    ( 52, 52, 52) -       255          -------

  583    ( 58, 47, 56) -       255          -------

  584    ( 98,110,119) -       255          -------

  585    ( 79,105,137) -       255          -------

  586    ( 59, 56, 59) -       255          -------

  587    (112,112,112) -       255          -------

  588    ( 35, 35, 35) -       255          -------

  589    ( 51, 30, 0)  -       255          -------

  590    (244,244,244) -       255          -------

  591    (214,214,214) -       255          -------

  592    (131,131,131) -       255          -------

  593    (137,137,137) -       255          -------

  594    ( 98, 98, 98) -       255          -------

  595    (184,184,184) -       255          -------

  596    (105,105,105) -       255          -------

  597    (126,126,126) -       255          -------

  598    (216,209,195) -       255          -------

  599    (112,107, 98) -       255          -------

  600    (189,189,189) -       255          -------

  601    (161, 63, 0)  -       255          -------

  602    (138, 54, 0)  -       255          -------

  603    (149, 59, 0)  -       255          -------

  604    ( 0, 31, 52)  -       255          -------

  605    ( 0, 21, 52)  -       255          -------

  606    (188, 75, 0)  -       255          -------

  607    ( 0, 79,133)  -       255          -------

  608    ( 52, 0, 31)  -       255          -------

  609    ( 31, 52, 0)  -       255          -------

  610    ( 82, 63, 72) -       255          -------

  611    (117, 80,109) -       255          -------

  612    (163,163,163) -       255          -------

  613    (205,191,172) -       255          -------

  614    ( 43, 40, 49) -       255          -------

  615    (193,177,219) -       255          -------

  616    (140,128,160) -       255          -------

  617    ( 87, 79,100) -       255          -------

  618    (225,205,255) -       255          -------

  619    (119,109,135) -       255          -------

  620    (255, 42, 84) -       255          -------

  621    (186, 29, 61) -       255          -------

  622    (154, 24, 51) -       255          -------

  623    (151, 24, 49) -       255          -------

  624    (186,170,211) -       255          -------

  625    (221,200,249) -       255          -------

  626    (184,167,207) -       255          -------

  627    (140, 22, 45) -       255          -------

  628    (142, 22, 47) -       255          -------

  629    (103, 94,117) -       255          -------

  630    ( 86, 79, 98) -       255          -------

  631    ( 89, 82,102) -       255          -------

  632    (218,200,247) -       255          -------

  633    (163,149,186) -       255          -------

  634    (191, 31, 63) -       255          -------

  635    (156, 24, 52) -       255          -------

  636    (158, 26, 52) -       255          -------

  637    (126,110,137) -       255          -------

  638    (133,116,144) -       255          -------

  639    (144,124,156) -       255          -------

  640    ( 98, 86,107) -       255          -------

  641    (117,103,128) -       255          -------

  642    ( 54, 54, 54) -       255          -------

  643    ( 96,107, 56) -       255          -------

  644    ( 61, 61, 61) -       255          -------

  645    (242,242,242) -       255          -------

  646    (235,205,255) -       255          -------

  647    (156,156,156) -       255          -------

  648    (140,140,140) -       255          -------

  649    ( 87,100,103) -       255          -------

  650    (105,107,103) -       255          -------

  651    ( 5, 0, 3)    -       255          -------

  652    ( 19, 24, 28) -       255          -------

  653    ( 45, 49, 49) -       255          -------

  654    ( 24, 28, 28) -       255          -------

  655    ( 82, 89, 91) -       255          -------

  656    ( 26, 35, 38) -       255          -------

  657    ( 43, 49, 49) -       255          -------

  658    ( 52, 63, 59) -       255          -------

  659    ( 47, 52, 56) -       255          -------

  660    ( 31, 35, 31) -       255          -------

  661    ( 61, 68, 70) -       255          -------

  662    ( 84, 93, 98) -       255          -------

  663    ( 15, 21, 19) -       255          -------

  664    ( 36, 38, 38) -       255          -------

  665    ( 91, 93, 98) -       255          -------

  666    (140,156,161) -       255          -------

  667    ( 82, 84, 89) -       255          -------

  668    ( 28, 28, 28) -       255          -------

  669    (255,255,255) -       255          -------

  670    ( 86,107,117) -       255          -------

  671    (255,255,255) -       0            -------

  672    (255,255,255) -       153          -------

  673    (200,200,200) -       153          -------

  674    (232,232,232) -       0            -------

  675    (239,239,239) -       153          -------

  676    (232,232,232) -       153          -------

  677    (216,216,216) -       0            -------

  678    (255,228,123) -       0            -------

  679    (163,181,193) -       255          -------

  680    ( 38, 38, 51) -       255          -------

  681    ( 0, 0, 0)    -       255          -------

  682    ( 63, 63, 63) -       255          -------

  683    ( 89, 89, 98) -       255          -------

  684    (172,182,184) -       255          -------

  685    (117,137,137) -       255          -------

  686    (158,191,175) -       38           -------

  687    (160,189,189) -       102          -------

  688    ( 58, 72, 66) -       102          -------

  689    (130,142,149) -       255          -------

  690    ( 21, 26, 28) -       255          -------

  691    (135,121,114) -       255          -------

  692    ( 14, 24, 0)  -       255          -------

  693    (154,191,200) -       255          -------

  694    ( 96,100, 77) -       255          -------

  695    (151,193,205) -       255          -------

  696    ( 76, 76, 76) -       255          -------

  697    ( 76, 76, 76) -       0            -------

  698    ( 47, 47, 47) -       255          -------

  699    (114,109, 86) -       255          -------

  700    ( 68, 59, 36) -       255          -------

  701    (149,170,199) -       255          -------

  702    ( 0,102, 0)   -       0            -------

  703    ( 0,255, 0)   -       255          -------

  704    (255, 0, 0)   -       255          -------

  705    (102, 0, 0)   -       0            -------

  706    (137,133,110) -       255          -------

  707    (214,216,209) -       255          -------

  708    (131,124,110) -       255          -------

  709    (142,133,121) -       255          -------

  710    (102,102,102) -       255          -------

  711    ( 0, 0, 0)    -       229          -------

  712    ( 0, 86,127)  -       140          -------

  713    ( 0, 86,127)  -       191          -------

  714    (229,229,255) -       127          -------

  715    (229,229,255) -       0            -------

  716    (128,128,128) -       0            -------

  717    (253,170,184) -       51           -------

  718    (255,105, 29) -       127          -------

  719    (103,114,128) -       255          -------

  720    (128,128,128) -       255          -------

  721    ( 61, 56,156) -       255          -------

  722    ( 66, 38, 49) -       255          -------

  723    (174,121,174) -       255          -------

  724    (114, 45, 56) -       255          -------

  725    (226,149,160) -       255          -------

  726    (149, 45, 52) -       255          -------

  727    (255,158,128) -       255          -------

  728    (207, 72, 47) -       255          -------

  729    (247,221,177) -       255          -------

  730    (230, 87, 40) -       255          -------

  731    (149,105,109) -       255          -------

  732    (255,105, 29) -       255          -------

  733    (170, 84, 91) -       255          -------

  734    (255,244,212) -       255          -------

  735    (249,154, 47) -       255          -------

  736    (216,219,221) -       255          -------

  737    ( 29, 29, 29) -       255          -------

  738    ( 52, 52, 52) -       255          -------

  739    (209,216,216) -       255          -------

  740    (105,105,105) -       255          -------

  741    (105,105,105) -       0            -------

  742    (255, 0, 0)   -       0            -------

  743    (233,233,233) -       153          -------

  744    (218,218,218) -       0            -------

  745    (246,246,246) -       153          -------

  746    (237,237,237) -       153          -------

  747    (221,221,221) -       0            -------

  748    (251,251,251) -       153          -------

  749    (223,223,223) -       0            -------

  750    (244,244,244) -       153          -------

  751    (228,228,228) -       0            -------

  752    (202,202,202) -       153          -------

  753    (158,149, 96) -       102          -------

  754    ( 0, 0, 0)    -       0            -------

  755    ( 98,103, 75) -       255          -------

  756    ( 28, 63, 21) -       255          -------

  757    (174,174,174) -       255          -------

  758    ( 56, 56,144) -       255          -------

  759    ( 66, 33, 52) -       255          -------

  760    (172,117,172) -       255          -------

  761    (112, 54, 73) -       255          -------

  762    (209,147,160) -       255          -------

  763    (154, 42, 21) -       255          -------

  764    (255,151,100) -       255          -------

  765    (207, 68, 33) -       255          -------

  766    (239,221,193) -       255          -------

  767    (223, 94, 31) -       255          -------

  768    (149,105, 96) -       255          -------

  769    (246,107, 14) -       255          -------

  770    (170, 86,128) -       255          -------

  771    (255,235,205) -       255          -------

  772    (223,158, 31) -       255          -------

  773    (255,223,177) -       51           -------

  774    (253,110, 15) -       127          -------

  775    (244,244,244) -       0            -------

  776    (246,246,246) -       0            -------

  777    (247,247,247) -       0            -------

  778    (209,209,209) -       0            -------

  779    (225,225,225) -       153          -------

  780    (242,242,242) -       153          -------

  781    (154,154,154) -       0            -------

  782    (177,177,177) -       153          -------

  783    (207,207,207) -       153          -------

  784    (207,207,207) -       0            -------

  785    (221,221,221) -       153          -------

  786    (151,151,151) -       0            -------

  787    (175,175,175) -       153          -------

  788    (209,209,209) -       153          -------

  789    (205,205,205) -       0            -------

  790    (219,219,219) -       153          -------

  791    (249,249,249) -       153          -------

  792    (149,149,149) -       0            -------

  793    (174,174,174) -       153          -------

  794    (211,211,211) -       153          -------

  795    (214,214,214) -       153          -------

  796    (246,246,246) -       255          -------

  797    (100,100,100) -       255          -------

  798    (167,167,167) -       0            -------

  799    (184,184,184) -       153          -------

  800    (216,216,216) -       153          -------

  801    (112,112,112) -       0            -------

  802    (137,137,137) -       153          -------

  803    (179,179,179) -       153          -------

  804    (211,211,211) -       0            -------

  805    (161,161,161) -       0            -------

  806    (242,242,242) -       0            -------

  807    (103,103,103) -       0            -------

  808    (130,130,130) -       153          -------

  809    (251,251,251) -       0            -------

  810    (156,156,156) -       0            -------

  811    (172,172,172) -       153          -------

  812    (239,239,239) -       0            -------

  813    (205,205,205) -       153          -------

  814    ( 96, 96, 96) -       0            -------

  815    (123,123,123) -       153          -------

  816    (170,170,170) -       153          -------

  817    ( 93, 93, 93) -       0            -------

  818    (121,121,121) -       153          -------

  819    (207,207,207) -       255          -------

  820    (172,172,172) -       255          -------

  821    (124,124,124) -       255          -------

  822    ( 91,109,119) -       255          -------

  823    (237,239,246) -       255          -------

  824    ( 63, 63, 63) -       255          -------

  825    (228, 75, 66) -       255          -------

  826    (144,140,152) -       255          -------

  827    (221, 0, 0)   -       255          -------

  828    ( 0,191, 0)   -       255          -------

  829    (219,219,219) -       255          -------

  830    (242, 0, 0)   -       255          -------

  831    ( 0,242, 0)   -       255          -------

  832    (242,242,242) -       255          -------

  833    (128, 0, 0)   -       255          -------

  834    ( 0,123, 0)   -       255          -------

  835    (107, 0, 0)   -       255          -------

  836    ( 0,100, 0)   -       255          -------

  837    (112,112,112) -       255          -------

  838    ( 87, 0, 0)   -       255          -------

  839    ( 0, 79, 0)   -       255          -------

  840    ( 91, 91, 91) -       255          -------

  841    ( 68, 0, 0)   -       255          -------

  842    ( 0, 59, 0)   -       255          -------

  843    ( 72, 72, 72) -       255          -------

  844    ( 29, 36, 70) -       255          -------

  845    (185,170,114) -       255          -------

  846    (103, 88, 0)  -       255          -------

  847    ( 49, 49, 49) -       255          -------

  848    ( 40, 40, 40) -       255          -------

  849    ( 52, 42, 0)  -       255          -------

  850    (114, 98, 60) -       255          -------

  851    (182,183,182) -       255          -------

  852    (202,202,202) -       255          -------

  853    (177,177,177) -       255          -------

  854    ( 16, 29, 77) -       255          -------

  855    (156,166,183) -       255          -------

  856    (144,145,237) -       255          -------

  857    (149, 0, 19)  -       255          -------

  858    (130, 0, 0)   -       255          -------

  859    (100, 0, 0)   -       255          -------

  860    ( 70, 0, 0)   -       255          -------

  861    (200, 40, 40) -       255          -------

  862    (170, 19, 19) -       255          -------

  863    (149, 0, 0)   -       255          -------

  864    (110, 0, 0)   -       255          -------

  865    (165,168,186) -       255          -------

  866    (140,165,179) -       255          -------

  867    ( 26, 26, 26) -       255          -------

  868    ( 19, 19, 19) -       255          -------

  869    ( 40, 38, 42) -       255          -------

  870    ( 61, 61, 61) -       255          -------

  871    (121,102, 12) -       127          -------

  872    (100,158,110) -       255          -------

  873    (149,161,147) -       255          -------

  874    (255, 42, 0)  -       255          -------

  875    (255,255,126) -       255          -------

  876    ( 17, 17, 17) -       255          -------

  877    (255,255, 0)  -       0            -------

  878    (255,127, 0)  -       51           -------

  879    (255, 76, 0)  -       102          -------

  880    ( 28, 22, 17) -       255          -------

  881    (135, 52,130) -       255          -------

  882    ( 77, 77,218) -       63           -------

  883    (255,255,255) -       126          -------

  884    (151,151,205) -       255          -------

  885    ( 94,107, 94) -       255          -------

  886    ( 19, 45, 19) -       255          -------

  887    (214, 0, 0)   -       255          -------

  888    (200, 0, 0)   -       255          -------

  889    (230,230,230) -       255          -------

  890    (179, 0, 0)   -       255          -------

  891    (179,179,179) -       255          -------

  892    (160,160,160) -       255          -------

  893    (247,247,247) -       255          -------

  894    (182,133, 80) -       255          -------

  895    ( 10, 10, 10) -       255          -------

  896    ( 86, 86, 86) -       255          -------

  897    (133,140,140) -       255          -------

  898    (103,105,102) -       255          -------

  899    (137,140,135) -       255          -------

  900    ( 68, 68, 68) -       255          -------

  901    (112,112,112) -       255          -------

  902    (121,121,121) -       255          -------

  903    (223,219,195) -       255          -------

  904    (221,200,167) -       255          -------

  905    ( 82, 93, 61) -       255          -------

  906    ( 93, 93, 93) -       255          -------

  907    (251,251,251) -       255          -------

  908    (133, 26, 0)  -       255          -------

  909    (155,187,241) -       125          -------

  910    ( 66, 33, 0)  -       255          -------

  911    ( 70, 73, 84) -       255          -------

  912    (128,128,167) -       255          -------

  913    ( 91, 96,103) -       255          -------

  914    ( 24, 24, 24) -       255          -------

  915    ( 96, 96, 96) -       255          -------

  916    (255,112, 15) -       0            -------

  917    (255,255, 96) -       255          -------

  918    ( 12, 12, 10) -       255          -------

  919    ( 40, 40, 36) -       255          -------

  920    ( 31, 31, 28) -       255          -------

  921    (198,198,198) -       255          -------

  922    ( 82, 82, 82) -       255          -------

  923    (167,167,167) -       255          -------

  924    (140,114, 77) -       255          -------

  925    (193,207,179) -       255          -------

  926    (186,186,186) -       255          -------

  927    (161,161,161) -       255          -------

  928    (239,239,239) -       255          -------

  929    (216,216,216) -       255          -------

  930    (225,225,225) -       255          -------

  931    (175,175,175) -       255          -------

  932    (145,145,145) -       255          -------

  933    ( 77, 77, 77) -       255          -------

  934    (119,119,119) -       255          -------

  935    (135,135,135) -       255          -------

  936    ( 61, 61, 61) -       255          -------

  937    (116,116,116) -       255          -------

  938    (200,200,200) -       255          -------

  939    (165,202,255) -       255          -------

  940    (253,253, 15) -       255          -------

  941    (225,225,225) -       255          -------

  942    (162,203,255) -       255          -------

  943    (242,242, 0)  -       255          -------

  944    ( 40, 45, 37) -       255          -------

  945    ( 51, 43, 0)  -       255          -------

  946    ( 31, 52, 0)  -       255          -------

  947    (110, 84, 29) -       255          -------

  948    ( 51, 30, 0)  -       255          -------

  949    ( 14, 48, 0)  -       255          -------

  950    ( 42, 52, 0)  -       255          -------

  951    ( 36, 61, 0)  -       255          -------

  952    ( 21, 52, 0)  -       255          -------

  953    ( 33, 43, 17) -       255          -------

  954    ( 0, 0, 0)    -       153          -------

  955    ( 15, 15, 7)  -       255          -------

  956    ( 91, 87, 68) -       255          -------

  957    (140,130, 84) -       255          -------

  958    (193,186,181) -       255          -------

  959    (168,163,149) -       255          -------

  960    (242,242,242) -       255          -------

  961    (119, 0, 0)   -       255          -------

  962    ( 89, 0, 0)   -       255          -------

  963    ( 59, 0, 0)   -       255          -------

  964    ( 96,103, 61) -       255          -------

  965    ( 56, 66, 66) -       255          -------

  966    (255,223, 96) -       255          -------

  967    ( 82,100,103) -       255          -------

  968    (255,255, 0)  -       255          -------

  969    ( 14, 22, 24) -       255          -------

  970    (155,187,241) -       112          -------

  971    (117,117,117) -       255          -------

  972    (147,147,147) -       255          -------

  973    (188,188,188) -       255          -------

  974    (202,202,202) -       255          -------

  975    (123,123,123) -       255          -------

  976    (121,121,121) -       255          -------

  977    (158,158,158) -       255          -------

  978    (110,110,110) -       255          -------

  979    (103,103,103) -       255          -------

  980    (126,126,126) -       255          -------

  981    (114,114,114) -       255          -------

  982    (163,174,193) -       255          -------

  983    (177,179,107) -       255          -------

  984    (219, 0, 0)   -       255          -------

  985    (226,216,205) -       255          -------

  986    (244,242,242) -       255          -------

  987    ( 63, 63, 58) -       255          -------

  988    ( 72, 72, 70) -       255          -------

  989    ( 51, 52, 51) -       255          -------

  990    (174,116, 0)  -       255          -------

  991    (154, 96, 0)  -       255          -------

  992    (195,135, 0)  -       255          -------

  993    (135, 75, 0)  -       255          -------

  994    (114, 56, 0)  -       255          -------

  995    ( 75, 15, 0)  -       255          -------

  996    ( 94, 35, 0)  -       255          -------

  997    (182,167,142) -       255          -------

  998    (124,117,103) -       255          -------

  999    (144,151,154) -       255          -------

  1000   (117,119,123) -       255          -------

  1001   (223,216,205) -       255          -------

  1002   (202,191,174) -       255          -------

  1003   (147,137,117) -       255          -------

  1004   (189,200,216) -       255          -------

  1005   (230,225,216) -       255          -------

  1006   (107, 0, 0)   -       255          -------

  1007   (179, 0, 40)  -       255          -------

  1008   (205,205,255) -       255          -------

  1009   (198,198,189) -       255          -------

  1010   (156,154,147) -       255          -------

  1011   (244,244,240) -       255          -------

  1012   (198,196,191) -       255          -------

  1013   ( 10, 8, 7)   -       255          -------

  1014   ( 94, 86, 59) -       255          -------

  1015   ( 38, 31, 24) -       255          -------

  1016   (170, 0, 0)   -       255          -------

  1017   (161, 0,161)  -       255          -------

  1018   (140, 0, 0)   -       255          -------

  1019   ( 79, 0, 0)   -       255          -------

  1020   ( 70, 70, 70) -       255          -------

  1021   (103, 79, 28) -       255          -------

  1022   (107, 34, 0)  -       255          -------

  1023   (214,214,214) -       255          -------

  1024   (246,246,246) -       255          -------

  1025   (149,149,149) -       255          -------

  1026   (102,117,135) -       255          -------

  1027   (124,119, 66) -       255          -------

  1028   (207,216,230) -       255          -------

  1029   ( 59, 59, 59) -       255          -------

  1030   ( 52, 21, 0)  -       255          -------

  1031   ( 40, 40, 40) -       255          -------

  1032   (191,191,191) -       255          -------

  1033   (151,151,151) -       255          -------

  1034   ( 65, 65, 65) -       255          -------

  1035   (161,161,161) -       255          -------

  1036   (219, 8, 8)   -       255          -------

  1037   ( 40, 49, 47) -       255          -------

  1038   ( 38, 38, 36) -       255          -------

  1039   (153,182,255) -       255          -------

  1040   (255,255, 68) -       255          -------

  1041   (165,168,186) -       119          -------

  1042   (140,140,140) -       255          -------

  1043   ( 59, 59, 59) -       255          -------

  1044   ( 79, 79, 79) -       255          -------

  1045   ( 19, 19, 19) -       255          -------

  1046   (161, 0, 0)   -       255          -------

  1047   ( 47, 0, 0)   -       255          -------

  1048   ( 54, 49, 42) -       255          -------

  1049   (154,154,154) -       255          -------

  1050   ( 80, 89, 93) -       255          -------

  1051   ( 96,105,110) -       255          -------

  1052   (102,112,117) -       255          -------

  1053   (103,116,119) -       255          -------

  1054   (110,123,128) -       255          -------

  1055   (126,137,142) -       255          -------

  1056   (123,133,138) -       255          -------

  1057   (119,130,135) -       255          -------

  1058   (103,110,114) -       255          -------

  1059   ( 86, 96,100) -       255          -------

  1060   (107,112,123) -       255          -------

  1061   (179,249,249) -       255          -------

  1062   (239, 40, 19) -       255          -------

  1063   ( 70,149,149) -       255          -------

  1064   (100,179,179) -       255          -------

  1065   (130,209,209) -       255          -------

  1066   (219, 19, 0)  -       255          -------

  1067   ( 40,119,119) -       255          -------

  1068   ( 10, 89, 89) -       255          -------

  1069   (151,160,156) -       255          -------

  1070   (255,255,151) -       127          -------

  1071   (255,191, 96) -       0            -------

  1072   (126,126,126) -       0            -------

  1073   (116,114,107) -       255          -------

  1074   ( 0, 0,255)   -       255          -------

  1075   ( 52, 52, 0)  -       255          -------

  1076   (149, 79, 82) -       255          -------

  1077   (219,202,135) -       255          -------

  1078   ( 82, 75, 70) -       255          -------

  1079   (188, 75, 0)  -       255          -------

  1080   ( 0, 0, 0)    -       126          -------

  1081   (200, 40, 19) -       255          -------

  1082   (158, 15, 0)  -       255          -------

  1083   (112, 0, 0)   -       255          -------

  1084   (239,205, 70) -       255          -------

  1085   ( 96, 0, 0)   -       255          -------

  1086   (130,209,209) -       255          -------

  1087   (253,253,253) -       255          -------

  1088   (100,100,100) -       255          -------

  1089   (193,142, 47) -       255          -------

  1090   ( 80, 68, 47) -       255          -------

  1091   (140, 42, 42) -       255          -------

  1092   (186,196,198) -       255          -------

  1093   (181,184,184) -       255          -------

  1094   (149,154,154) -       255          -------

  1095   (165,170,170) -       255          -------

  1096   (196,200,200) -       255          -------

  1097   (253,253,253) -       255          -------

  1098   ( 84, 84, 84) -       255          -------

  1099   ( 68, 54, 40) -       255          -------

  1100   ( 72, 87, 87) -       255          -------

  1101   (147,107, 35) -       255          -------

  1102   ( 96, 82, 68) -       255          -------

  1103   (151,114, 52) -       255          -------

  1104   (179,149,123) -       255          -------

  1105   (193,193,195) -       255          -------

  1106   (119,119,119) -       255          -------

  1107   (191,193,193) -       255          -------

  1108   (100, 80, 70) -       255          -------

  1109   (153, 79, 79) -       255          -------

  1110   (137,107,107) -       255          -------

  1111   (189,209,219) -       255          -------

  1112   (158,174,196) -       255          -------

  1113   ( 0,255, 0)   -       0            -------

  1114   ( 68, 70, 82) -       255          -------

  1115   (253,110, 15) -       255          -------

  1116   (188,112,109) -       255          -------

  1117   (219,219,219) -       255          -------

  1118   (205,205,205) -       255          -------

  1119   (160,131, 82) -       255          -------

  1120   (151,131,107) -       255          -------

  1121   (116,156,191) -       255          -------

  1122   (162,203,255) -       127          -------

  1123   (255,126, 0)  -       255          -------

  1124   (193,193,193) -       255          -------

  1125   ( 21, 0, 52)  -       255          -------

  1126   ( 72, 82, 82) -       255          -------

  1127   ( 24, 24, 24) -       255          -------

  1128   ( 29, 45, 10) -       255          -------

  1129   (126,168,193) -       255          -------

  1130   (147,156,165) -       255          -------

  1131   (165,126, 84) -       255          -------

  1132   (121,161,200) -       255          -------

  1133   (110,110,110) -       255          -------

  1134   ( 68, 68, 68) -       255          -------

  1135   ( 47, 47, 47) -       255          -------

  1136   ( 14, 19, 21) -       255          -------

  1137   (123,123,100) -       255          -------

  1138   (116,121, 89) -       255          -------

  1139   ( 73, 96,110) -       112          -------

  1140   ( 79,100,116) -       112          -------

  1141   ( 80,103,119) -       112          -------

  1142   (107,107,107) -       255          -------

  1143   (142,142,142) -       255          -------

  1144   (137,137,137) -       255          -------

  1145   ( 73, 73, 73) -       255          -------

  1146   ( 87, 87, 87) -       255          -------

  1147   ( 93, 93, 93) -       255          -------

  1148   ( 59, 77, 87) -       112          -------

  1149   ( 49, 63, 72) -       112          -------

  1150   ( 87,112,130) -       112          -------

  1151   ( 86,110,126) -       112          -------

  1152   ( 75, 96,110) -       112          -------

  1153   ( 82,107,123) -       112          -------

  1154   ( 42, 54, 63) -       112          -------

  1155   ( 31, 42, 47) -       112          -------

  1156   ( 28, 35, 40) -       112          -------

  1157   ( 29, 38, 45) -       112          -------

  1158   ( 72, 93,105) -       112          -------

  1159   ( 65, 84, 96) -       112          -------

  1160   ( 72, 93,107) -       112          -------

  1161   ( 91,117,135) -       112          -------

  1162   ( 68, 87,100) -       112          -------

  1163   ( 54, 70, 80) -       112          -------

  1164   ( 40, 52, 61) -       112          -------

  1165   ( 54, 68, 79) -       112          -------

  1166   ( 63, 82, 94) -       112          -------

  1167   ( 51, 70, 77) -       255          -------

  1168   ( 66, 66, 66) -       255          -------

  1169   ( 52, 66, 75) -       112          -------

  1170   ( 91,114,130) -       112          -------

  1171   ( 89,116,133) -       112          -------

  1172   ( 77, 98,112) -       112          -------

  1173   ( 82,110,117) -       112          -------

  1174   ( 31, 40, 45) -       112          -------

  1175   ( 28, 36, 40) -       112          -------

  1176   ( 40, 52, 59) -       112          -------

  1177   ( 63, 80, 93) -       112          -------

  1178   ( 70, 93,107) -       112          -------

  1179   ( 89,112,128) -       112          -------

  1180   ( 77, 98,110) -       112          -------

  1181   ( 38, 49, 56) -       112          -------

  1182   ( 84,105,119) -       112          -------

  1183   ( 40, 52, 59) -       255          -------

  1184   ( 28, 36, 40) -       255          -------

  1185   ( 38, 49, 56) -       255          -------

  1186   ( 31, 40, 45) -       255          -------

  1187   ( 86,110,126) -       255          -------

  1188   ( 84,105,119) -       255          -------

  1189   ( 89,112,128) -       255          -------

  1190   ( 89,116,133) -       255          -------

  1191   ( 91,114,130) -       255          -------

  1192   ( 72, 93,105) -       255          -------

  1193   ( 70, 93,107) -       255          -------

  1194   ( 82,110,117) -       255          -------

  1195   (207,207,207) -       255          -------

  1196   ( 59, 59, 61) -       255          -------

  1197   (135,107, 49) -       255          -------

  1198   ( 15, 19, 22) -       255          -------

  1199   (161,161,170) -       255          -------

  1200   ( 79,100,112) -       255          -------

  1201   (255,255, 15) -       255          -------

  1202   (255,255, 42) -       255          -------

  1203   ( 0, 82,121)  -       255          -------

  1204   (202,140, 58) -       255          -------

  1205   (121,158,200) -       255          -------

  1206   (149, 96, 70) -       255          -------

  1207   (172,112, 82) -       255          -------

  1208   (156, 68, 66) -       255          -------

  1209   (149, 87, 87) -       255          -------

  1210   (147,182,200) -       255          -------

  1211   ( 51, 52, 54) -       255          -------

  1212   (200,200,200) -       255          -------

  1213   (177,131, 43) -       255          -------

  1214   (160, 87, 87) -       255          -------

  1215   ( 45, 44, 43) -       255          -------

  1216   (253,207, 15) -       255          -------

  1217   ( 70, 70, 91) -       255          -------

  1218   (184,100, 17) -       255          -------

  1219   (123,175,207) -       255          -------

  1220   (140,182,205) -       255          -------

  1221   (196,196,196) -       255          -------

  1222   (154,114, 38) -       255          -------

  1223   (161,124, 86) -       255          -------

  1224   ( 35, 35, 35) -       255          -------

  1225   (158,168,222) -       255          -------

  1226   (255,179, 68) -       255          -------

  1227   ( 98, 98, 98) -       255          -------

  1228   ( 56, 56, 56) -       255          -------

  1229   ( 52, 52, 52) -       255          -------

  1230   (255, 42, 42) -       255          -------

  1231   (130,184,202) -       255          -------

  1232   (154,175,191) -       255          -------

  1233   (184,184,184) -       255          -------

  1234   (163, 87, 87) -       255          -------

  1235   (172,149,145) -       255          -------

  1236   ( 68, 68, 68) -       255          -------

  1237   (149,140,105) -       76           -------

  1238   (121,133,133) -       153          -------

  1239   (170, 63, 63) -       255          -------

  1240   (137, 98, 94) -       255          -------

  1241   (138, 68, 65) -       255          -------

  1242   (177, 94, 89) -       255          -------

  1243   (175,124,124) -       255          -------

  1244   ( 86, 72, 72) -       255          -------

  1245   ( 42, 59, 63) -       255          -------

  1246   (110,158,198) -       255          -------

  1247   ( 56, 66, 66) -       255          -------

  1248   ( 15, 22, 22) -       255          -------

  1249   (119,149,172) -       255          -------

  1250   ( 47, 49, 59) -       255          -------

  1251   (138,174,225) -       119          -------

  1252   (130,182,207) -       255          -------

  1253   (195,205,207) -       255          -------

  1254   (105,105,251) -       255          -------

  1255   (179,131, 45) -       255          -------

  1256   (137, 86, 84) -       255          -------

  1257   (172, 77, 77) -       255          -------

  1258   (172, 96, 96) -       255          -------

  1259   ( 26, 26, 26) -       127          -------

  1260   ( 0, 0, 0)    -       127          -------

  1261   ( 19, 19, 19) -       127          -------

  1262   (107,107,107) -       255          -------

  1263   ( 75, 77, 77) -       255          -------

  1264   ( 29, 42, 40) -       255          -------

  1265   ( 54, 52, 40) -       255          -------

  1266   ( 0, 63,126)  -       255          -------

  1267   (117,112, 93) -       255          -------

  1268   (121,117, 98) -       255          -------

  1269   ( 29, 35, 42) -       255          -------

  1270   ( 42, 36, 22) -       255          -------

  1271   ( 22, 22, 22) -       255          -------

  1272   ( 54, 54, 54) -       255          -------

  1273   (103,102, 98) -       255          -------

  1274   (172,170,179) -       255          -------

  1275   (133,128,100) -       255          -------

  1276   ( 84, 91, 54) -       255          -------

  1277   ( 56, 59, 35) -       255          -------

  1278   ( 21, 17, 1)  -       255          -------

  1279   ( 21, 17, 0)  -       255          -------

  1280   (107,107,100) -       255          -------

  1281   (137,147,163) -       255          -------

  1282   (124,124,154) -       255          -------

  1283   (110,126,135) -       255          -------

  1284   (221,221,207) -       255          -------

  1285   ( 72, 68, 52) -       255          -------

  1286   ( 36, 36, 36) -       255          -------

  1287   (119,119,119) -       255          -------

  1288   ( 93,102,110) -       255          -------

  1289   ( 93,102,110) -       255          -------

  1290   (219,193, 15) -       255          -------

  1291   ( 77, 89, 72) -       255          -------

  1292   ( 96, 96,114) -       255          -------

  1293   (117,124,126) -       255          -------

  1294   (133,137,137) -       255          -------

  1295   ( 73, 75, 86) -       255          -------

  1296   (107,107, 77) -       255          -------

  1297   ( 75, 98,103) -       255          -------

  1298   ( 58, 61, 35) -       255          -------

  1299   (112,109, 89) -       255          -------

  1300   (135,135,154) -       255          -------

  1301   ( 51, 51, 51) -       255          -------

  1302   (124,135,149) -       255          -------

  1303   (124,149,175) -       255          -------

  1304   (137,158,184) -       255          -------

  1305   ( 98, 91, 73) -       255          -------

  1306   (123,114, 79) -       255          -------

  1307   (142,130, 96) -       255          -------

  1308   (158,158,158) -       255          -------

  1309   (177, 24, 24) -       255          -------

  1310   ( 7, 7, 7)    -       255          -------

  1311   ( 0, 0,105)   -       255          -------

  1312   (255,255,255) -       177          -------

  1313   (242,242,242) -       255          -------

  1314   (140,140,140) -       255          -------

  1315   (244,244,244) -       255          -------

  1316   (244,244,244) -       255          -------

  1317   (221,221,221) -       255          -------

  1318   (165,165,165) -       255          -------

  1319   (156, 1, 5)   -       255          -------

  1320   ( 19, 17, 22) -       255          -------

  1321   ( 68, 89,112) -       255          -------

  1322   ( 86, 93, 93) -       255          -------

  1323   ( 86,110,128) -       255          -------

  1324   (107,119,121) -       255          -------

  1325   (103,121,135) -       255          -------

  1326   ( 42, 40, 56) -       255          -------

  1327   (196,188,158) -       255          -------

  1328   ( 75, 75, 80) -       255          -------

  1329   ( 68, 68, 73) -       255          -------

  1330   ( 52, 49, 66) -       255          -------

  1331   ( 77, 77, 93) -       255          -------

  1332   (102,102,102) -       255          -------

  1333   ( 29, 29, 26) -       255          -------

  1334   (128,123, 96) -       255          -------

  1335   ( 20, 20, 19) -       255          -------

  1336   (100,107,116) -       255          -------

  1337   ( 84, 77, 61) -       255          -------

  1338   (121,117,102) -       255          -------

  1339   (114,112, 96) -       255          -------

  1340   ( 84, 84, 84) -       255          -------

  1341   ( 98, 98, 98) -       255          -------

  1342   ( 25, 25, 25) -       0            -------

  1343   ( 25, 25, 25) -       255          -------

  1344   (144,144,144) -       255          -------

  1345   (154,154,154) -       255          -------

  1346   (218,218,218) -       255          -------

  1347   ( 54, 54, 54) -       255          -------

  1348   (205,205,205) -       255          -------

  1349   ( 58, 58, 58) -       255          -------

  1350   (249,249,249) -       255          -------

  1351   (244,244,244) -       255          -------

  1352   (204,204,204) -       255          -------

  1353   (133,112, 96) -       255          -------

  1354   (200,193,189) -       255          -------

  1355   (219,219,218) -       255          -------

  1356   (158,156,165) -       255          -------

  1357   ( 84, 84, 86) -       255          -------

  1358   ( 63, 78,103) -       255          -------

  1359   (163,160,168) -       255          -------

  1360   (142,142,142) -       255          -------

  1361   (175,175,177) -       255          -------

  1362   ( 0, 0,107)   -       255          -------

  1363   ( 65, 65, 68) -       255          -------

  1364   (184,207,244) -       112          -------

  1365   (182,182,188) -       255          -------

  1366   ( 3, 3, 3)    -       255          -------

  1367   ( 41, 34, 40) -       255          -------

  1368   ( 45, 45, 45) -       255          -------

  1369   (235,235,235) -       255          -------

  1370   (221,223,223) -       255          -------

  1371   (129,133,129) -       255          -------

  1372   ( 68, 61, 42) -       255          -------

  1373   (168,168,140) -       255          -------

  1374   (235,235,232) -       255          -------

  1375   (149,149,160) -       255          -------

  1376   ( 42, 42, 42) -       255          -------

  1377   (121,121,121) -       255          -------

  1378   ( 56, 65, 63) -       255          -------

  1379   (100, 0, 0)   -       255          -------

  1380   (126,255, 0)  -       255          -------

  1381   (205,174, 22) -       255          -------

  1382   ( 0, 0, 0)    -       199          -------

  1383   (124,135,124) -       255          -------

  1384   (198,198, 0)  -       255          -------

  1385   ( 22, 29, 33) -       255          -------

  1386   (119,114,110) -       255          -------

  1387   (153,153,163) -       255          -------

  1388   (147,142,140) -       255          -------

  1389   (172,175,172) -       255          -------

  1390   ( 47, 40, 26) -       255          -------

  1391   (121,117,100) -       255          -------

  1392   (181,177,170) -       255          -------

  1393   (105,105, 82) -       255          -------

  1394   (140,140,110) -       255          -------

  1395   ( 42, 42, 42) -       255          -------

  1396   (119,114, 98) -       255          -------

  1397   (135,131,119) -       255          -------

  1398   (184,184,186) -       255          -------

  1399   ( 80, 84, 63) -       255          -------

  1400   ( 56, 58, 47) -       255          -------

  1401   (235,235,235) -       255          -------

  1402   (109,109,109) -       255          -------

  1403   (126,126,126) -       255          -------

  1404   ( 65, 93, 59) -       255          -------

  1405   ( 33, 61, 40) -       255          -------

  1406   (198,175, 54) -       255          -------

  1407   (200,200,200) -       255          -------

  1408   (137,144,161) -       255          -------

  1409   (218,218,218) -       255          -------

  1410   ( 72, 72, 72) -       255          -------

  1411   (228,114, 40) -       255          -------

  1412   (137,137,156) -       255          -------

  1413   (242, 47, 0)  -       255          -------

  1414   (144,114, 68) -       255          -------

  1415   (214, 42, 0)  -       255          -------

  1416   (161, 63, 0)  -       255          -------

  1417   (214,214, 0)  -       255          -------

  1418   ( 89, 89, 89) -       255          -------

  1419   (103,103,103) -       255          -------

  1420   (200,184,121) -       255          -------

  1421   (178,195,255) -       255          -------

  1422   (162,185,255) -       255          -------

  1423   (209,209,209) -       255          -------

  1424   (168, 42, 33) -       255          -------

  1425   ( 38, 38, 38) -       255          -------

  1426   ( 0, 73, 0)   -       255          -------

  1427   ( 8, 8, 3)    -       255          -------

  1428   (228,228,228) -       255          -------

  1429   (249,235,214) -       255          -------

  1430   (198,204,219) -       255          -------

  1431   (195,207,204) -       255          -------

  1432   ( 87,100,103) -       255          -------

  1433   (184,151,105) -       255          -------

  1434   ( 94, 94, 94) -       255          -------

  1435   (249,249,249) -       255          -------

  1436   (240,212,177) -       255          -------

  1437   (175, 61, 89) -       255          -------

  1438   ( 8, 8, 8)    -       255          -------

  1439   ( 35,109, 98) -       255          -------

  1440   ( 91,135,144) -       255          -------

  1441   ( 5, 5, 5)    -       255          -------

  1442   (107,107,107) -       255          -------

  1443   (189,189,189) -       255          -------

  1444   ( 79, 79, 79) -       255          -------

  1445   (214,205,175) -       255          -------

  1446   (121,121,121) -       255          -------

  1447   ( 36,188, 0)  -       255          -------

  1448   ( 0, 47, 17)  -       255          -------

  1449   ( 63, 63, 63) -       255          -------

  1450   ( 75, 75, 75) -       255          -------

  1451   ( 58, 47, 56) -       255          -------

  1452   (246,244,237) -       255          -------

  1453   (247,251,253) -       255          -------

  1454   ( 89, 89,103) -       255          -------

  1455   ( 12, 0, 63)  -       255          -------

  1456   ( 59, 59, 59) -       255          -------

  1457   (165, 40, 22) -       255          -------

  1458   (175,175,135) -       255          -------

  1459   (119, 61, 58) -       255          -------

  1460   ( 98,110,119) -       255          -------

  1461   (100, 98, 98) -       255          -------

  1462   (216,212,200) -       255          -------

  1463   (137,137,137) -       255          -------

  1464   ( 79,105,137) -       255          -------

  1465   ( 86, 86, 86) -       255          -------

  1466   (103,110,174) -       255          -------

  1467   (124,121,102) -       255          -------

  1468   (123,119,124) -       255          -------

  1469   ( 59, 56, 59) -       255          -------

  1470   (251,253,253) -       255          -------

  1471   (200,145, 75) -       255          -------

  1472   ( 17, 17, 17) -       255          -------

  1473   (255,225,177) -       255          -------

  1474   ( 35, 35, 35) -       255          -------

  1475   (154,154,154) -       255          -------

  1476   ( 15, 59,207) -       255          -------

  1477   (165,165,165) -       255          -------

  1478   ( 28, 31, 32) -       255          -------

  1479   (214,214,214) -       255          -------

  1480   (130,130,130) -       255          -------

  1481   (131,131,131) -       255          -------

  1482   (165,165,165) -       255          -------

  1483   (216,209,195) -       255          -------

  1484   (112,107, 98) -       255          -------

  1485   ( 84, 80, 77) -       255          -------

  1486   (102, 94, 89) -       255          -------

  1487   ( 84, 80, 77) -       126          -------

  1488   (156,147,131) -       255          -------

  1489   (130,123,117) -       255          -------

  1490   (109,103, 93) -       255          -------

  1491   (179,177,151) -       255          -------

  1492   ( 84,156,142) -       255          -------

  1493   (186,200,154) -       255          -------

  1494   ( 82,156, 86) -       255          -------

  1495   (133,107, 80) -       255          -------

  1496   ( 15, 35, 10) -       255          -------

  1497   (179, 40, 0)  -       255          -------

  1498   (149, 19, 0)  -       255          -------

  1499   (170, 0, 29)  -       255          -------

  1500   (140, 0, 10)  -       255          -------

  1501   (179, 10, 0)  -       255          -------

  1502   (103,103,117) -       255          -------

  1503   (114,116,128) -       255          -------

  1504   (121,121,133) -       255          -------

  1505   (154,158,163) -       255          -------

  1506   ( 84, 84, 84) -       255          -------

  1507   (170,170,170) -       255          -------

  1508   ( 33, 33, 33) -       255          -------

  1509   ( 59, 59, 79) -       126          -------

  1510   ( 80,124,179) -       255          -------

  1511   (140,140,216) -       126          -------

  1512   (255,255,229) -       204          -------

  1513   (255,255,204) -       102          -------

  1514   (255,153, 0)  -       0            -------

  1515   (237,237,237) -       255          -------

  1516   (233,233,233) -       255          -------

  1517   (181,181,181) -       255          -------

  1518   (174,174,174) -       255          -------

  1519   (235,235,235) -       255          -------

  1520   (251,251,251) -       255          -------

  1521   ( 75, 75, 75) -       255          -------

  1522   (223,223,223) -       255          -------

  1523   (232,232,232) -       255          -------

  1524   (221,221,221) -       255          -------

  1525   (247,247,247) -       255          -------

  1526   (163,168,172) -       255          -------

  1527   ( 80, 80, 80) -       255          -------

  1528   (212,214,214) -       255          -------

  1529   ( 0,242,193)  -       255          -------

  1530   ( 0,188,188)  -       0            -------

  1531   (204,255,204) -       255          -------

  1532   (147,158,161) -       255          -------

  1533   (140,151,154) -       255          -------

  1534   (131,142,147) -       255          -------

  1535   (123,135,140) -       255          -------

  1536   ( 79, 98,135) -       255          -------

  1537   (100,121,163) -       255          -------

  1538   ( 68, 84,114) -       255          -------

  1539   ( 36, 59, 75) -       255          -------

  1540   ( 31, 56, 82) -       255          -------

  1541   (116,128,133) -       255          -------

  1542   (140,170,216) -       255          -------

  1543   ( 61, 58, 45) -       255          -------

  1544   ( 63, 77, 70) -       255          -------

  1545   ( 63, 63, 63) -       255          -------

  1546   ( 0, 93, 47)  -       255          -------

  1547   ( 0,131, 66)  -       255          -------

  1548   ( 0, 0, 73)   -       255          -------

  1549   ( 0, 0,105)   -       255          -------

  1550   (216,193, 5)  -       255          -------

  1551   (140,130, 0)  -       255          -------

  1552   ( 0, 73, 26)  -       255          -------

  1553   ( 0, 0, 54)   -       255          -------

  1554   (119,110, 0)  -       255          -------

  1555   ( 0, 54, 7)   -       255          -------

  1556   ( 0, 0, 33)   -       255          -------

  1557   (100, 89, 0)  -       255          -------

  1558   ( 0, 36, 0)   -       255          -------

  1559   ( 0, 0, 14)   -       255          -------

  1560   ( 52, 52, 52) -       255          -------

  1561   ( 79, 70, 0)  -       255          -------

  1562   ( 0, 40, 0)   -       255          -------

  1563   ( 31, 31, 31) -       255          -------

  1564   ( 59, 49, 0)  -       255          -------

  1565   ( 28, 0, 0)   -       255          -------

  1566   ( 0, 19, 0)   -       255          -------

  1567   ( 12, 12, 12) -       255          -------

  1568   ( 40, 29, 0)  -       255          -------

  1569   ( 33, 66, 66) -       255          -------

  1570   (255,255,244) -       255          -------

  1571   (161,142, 63) -       255          -------

  1572   (255,195, 38) -       255          -------

  1573   (214,156, 1)  -       255          -------

  1574   (235,175, 17) -       255          -------

  1575   ( 22, 24, 26) -       255          -------

  1576   ( 29, 31, 31) -       255          -------

  1577   ( 77, 98,112) -       255          -------

  1578   ( 12, 19, 19) -       255          -------

  1579   ( 79, 73, 98) -       114          -------

  1580   ( 49, 49, 52) -       255          -------

  1581   (140,156,161) -       255          -------

  1582   (110,121,123) -       255          -------

  1583   ( 15, 15, 19) -       255          -------

  1584   (205,207,209) -       255          -------

  1585   ( 65, 61, 56) -       255          -------

  1586   ( 82, 84, 89) -       255          -------

  1587   (149,149,149) -       255          -------

  1588   (188, 0, 0)   -       255          -------

  1589   (188,188, 0)  -       255          -------

  1590   (168,191,218) -       174          -------

  1591   (255,255,255) -       76           -------

  1592   (255,255,255) -       51           -------

  1593   ( 28, 28, 28) -       255          -------

  1594   (133,133, 0)  -       255          -------

  1595   (110, 84, 60) -       255          -------

Falcon 4 File Structures

Falcon4.*
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Ind
Type
Num
Variable
Item #
Names
Remarks
Structure


0
int
13
sint[0]
8
Combat Class

int sint[13];


4
int

sint[1]
9
Airframe




8
int

sint[2]
10
IR Signature




12
int

sint[3]
11
1st Sensor
Pop Up
0=ICD, 1=RCD, 2=RWD, 3=VSD,


16
int

sint[4]
12
2nd Sensor
Pop Up
4=HTS, 5=TargetingPod,


20
int

sint[5]
13
3rd Sensor
Pop Up
6=Radar Homing


24
int

sint[6]
14
4th Sensor
Pop Up
-1 = no sensor


28
int

sint[7]
15
5th Sensor
Pop Up



32
int

sint[8]
16
1st Sensor Index

Index to link (see above)


36
int

sint[9]
17
2nd Sensor Index

-1 = no sensor


40
int

sint[10]
18
3rd Sensor Index




44
int

sint[11]
18
4th Sensor Index




48
int

sint[12]
20
5th Sensor Index








21
1st Sensor Index
Button







22
2nd Sensor Index
Button







23
3rd Sensor Index
Button







24
4th Sensor Index
Button







25
5th Sensor Index
Button








Used By
Button
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Ind
Type
Num
Variable
Item #
Names
Remarks
Structure


0
u short
1
id
27
ID

unsigned short int id;


2
u int
1
collrad
28
Coll Rad

unsigned int collrad;


6
u short
1
colltype
29
Coll Type

unsigned short int colltype;


8
u char
6
char1[0]
8
Domain
Pop Up
unsigned char uchar1[6];


9
u char

char1[1]
9
Class
Pop Up
unsigned short int unk3;


10
u char

char1[2]
10
Type

unsigned int uint1[2];


11
u char

char1[3]
11
Sub Type

float floats[3];


12
u char

char1[4]
12
Specific

unsigned int uint2[2];


13
u char

char1[5]
13
Mode
Pop Up
unsigned short int ushort1[3];


14
u short
1
unk3
47
Unk3

unsigned char uchar2[10];


16
u int
2
uint1[0]
30
Upd Rate

unsigned short int ushort2[8];


20
u int

uint1[1]
31
Upd Tol

unsigned char ftype;


24
float
3
floats[0]
24
Bubble Distance

unsigned int foffset;


28
float

floats[1]
25
Upd Force Range




32
float

floats[2]
26
Upd Mult




36
u int
2
uint2[0]
32
Damaga Seed




40
u int

uint2[1]
33
Hit Points




44
u short
3
ushort1[0]
34
Maj Rev




46
u short

ushort1[1]
35
Min Rev




48
u short

ushort1[2]
36
Create Priority




50
u char
10
uchar2[0]
37
Manage Dom




51
u char

uchar2[1]
38
Transferable




52
u char

uchar2[2]
39
Private




53
u char

uchar2[3]
40
Tangible




54
u char

uchar2[4]
41
Collidable




55
u char

uchar2[5]
42
Global




56
u char

uchar2[6]
43
Persistant




57
u char

uchar2[7]
44
Unk11a




58
u char

uchar2[8]
45
Unk11b




59
u char

uchar2[9]
46
Unk11c




60
u short
8
ushort2[0]
17
Graphic Data Offset 1




62
u short

ushort2[1]
18
Graphic Data Offset 2




64
u short

ushort2[2]
19
Graphic Data Offset 3




66
u short

ushort2[3]
20
Graphic Data Offset 4




68
u short

ushort2[4]
21
Graphic Data Offset 5




70
u short

ushort2[5]
22
Graphic Data Offset 6




72
u short

ushort2[6]
23
Graphic Data Offset 7




74
u short

ushort2[7]
16
Alt Index

VCD -> ACD, WCD -> SWD


76
u char
1
ftype
14
File Type
Pop Up



77
u int
1
foffset
15
File Index








48
File Index
Button







49
Alt Index
Button
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Ind
Type
Num
Variable
Item #
Names
Remarks
Structure


0
u short
4
ushort1[0]
8
CT Index

unsigned short int ushort1[4];


2
u short

ushort1[1]
9
Repair Time

char name[20];


4
u short

ushort1[2]
10
Priority

unsigned short int ushort2[2];


6
u short

ushort1[3]
11
Flags
Text
unsigned int uint[2];


8
char
20
name[20]
36
Name

unsigned char uchar2[20];


28
u short
2
ushort2[0]
12
Hit Points




30
u short

ushort2[1]
13
Height




32
u int
2
uint[0]
14
Angle




36
u int

uint[1]
15
Rad Type




40
u char
20
uchar2[0]
16
Detection by Static




41
u char

uchar2[1]
17
Detection by Foot




42
u char

uchar2[2]
18
Detection by Wheeled




43
u char

uchar2[3]
19
Detection by Tracked




44
u char

uchar2[4]
20
Detection by Low Air




45
u char

uchar2[5]
21
Detection by Air




46
u char

uchar2[6]
22
Detection by Naval




47
u char

uchar2[7]
23
Detection by Rail




48
u char

uchar2[8]
24
Damage by None




49
u char

uchar2[9]
25
Damage by AP




50
u char

uchar2[10]
26
Damage by HE




51
u char

uchar2[11]
27
Damage by Bomb




52
u char

uchar2[12]
28
Damage by Incendiary




53
u char

uchar2[13]
29
Damage by Proximity




54
u char

uchar2[14]
30
Damage by Kinetic




55
u char

uchar2[15]
31
Damage by Water




56
u char

uchar2[16]
32
Damage by Chemical




57
u char

uchar2[17]
33
Damage by Nuclear




58
u char

uchar2[18]
34
Damage by Other




59
u char

uchar2[19]
35
Unused








37
CT Index
Button







38
Flags
Button
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Ind
Type
Num
Variable
Item #
Names
Remarks
Structure


0
short
2
ushort1[0]

CT Ref




2


ushort1[1]

Unk1




4
u char
8
uchar[0]

Domain




5


uchar[1]

Class




6


uchar[2]

Type




7


uchar[3]

SubType




8


uchar[4]

Specific




9


uchar[5]

Mode




10


uchar[6]

Pad1




11


uchar[7]

Pad2




12
short
2
ushort2[0]

Heading




14


ushort2[1]

Value




16
float
3
float1[0]

X Offset




20


float1[1]

Y Offset




24


float1[2]

Z Offset




28
short
2
ushort3[0]

Unk2




30


ushort3[1]

Unk3













ICD


20







Ind
Type
Num
Variable
Item #
Names
Remarks
Structure


0
float
5
floats[0]
8
Range

float floats[5];


4
float

floats[1]
9
FOV




8
float

floats[2]
10
Gimbal Limit




12
float

floats[3]
11
Ground Chance




16
float

floats[4]
12
Flare Chance













OCD


54







Ind
Type
Num
Variable
Item #
Names
Remarks
Structure


0
u short
1
ctind
8
CT Index

unsigned short int ctind;


2
char
20
name[20]
36
Name

char name[20];


22
u short
3
ushort1[0]
9
Data Rate

unsigned short int ushort1[3];


24
u short

ushort1[1]
10
Deagg Distance

unsigned char uchar1[20];


26
u short

ushort1[2]
11
PHD Index

short int iconid;


28
u char
20
uchar1[0]
16
Detection by Static

unsigned char uchar2[2];


29
u char

uchar1[1]
17
Detection by Foot

unsigned short int fed;


30
u char

uchar1[2]
18
Detection by Wheeled




31
u char

uchar1[3]
19
Detection by Tracked




32
u char

uchar1[4]
20
Detection by Low Air




33
u char

uchar1[5]
21
Detection by Air




34
u char

uchar1[6]
22
Detection by Naval




35
u char

uchar1[7]
23
Detection by Rail




36
u char

uchar1[8]
24
Damage by None




37
u char

uchar1[9]
25
Damage by AP




38
u char

uchar1[10]
26
Damage by HE




39
u char

uchar1[11]
27
Damage by Bomb




40
u char

uchar1[12]
28
Damage by Incendiary




41
u char

uchar1[13]
29
Damage by Proximity




42
u char

uchar1[14]
30
Damage by Kinetic




43
u char

uchar1[15]
31
Damage by Water




44
u char

uchar1[16]
32
Damage by Chemical




45
u char

uchar1[17]
33
Damage by Nuclear




46
u char

uchar1[18]
34
Damage by Other




47
u char

uchar1[19]
35
Unused




48
short
1
iconid
12
Icon ID




50
u char
2
uchar2[0]
13
FED Records




51
u char

uchar2[1]
14
Radar Feature




52
u short
1
fed
15
FED Index








37
CT Index
Button







38
PHD Index
Button







39
FED Index
Button












PD


12







Ind
Type
Num
Variable
Item #
Names
Remarks
Structure


0
float
2
floats[0]

X

float floats[2];


4
float

floats[1]

Y

unsigned short int ushort[2];


8
u short
2
ushort[0]

Type?




10
u short

ushort[1]

Flags?













PHD


28







Ind
Type
Num
Variable
Item #
Names
Remarks
Structure


0
u short
1
ocd
8
OCD Index

unsigned short int ocd;


2
u char
8
uchar1[0]
17
Type

unsigned char uchar1[8];


3
u char

uchar1[1]
18
PD Records

unsigned short int heading;


4
u char

uchar1[2]
19
Feature 1

float floats[2];


5
u char

uchar1[3]
20
Feature 2

unsigned short int ushort[2];


6
u char

uchar1[4]
21
Feature 3

unsigned char uchar2[2];


7
u char

uchar1[5]
22
Feature 4

unsigned short int chain;


8
u char

uchar1[6]
23
Feature 5




9
u char

uchar1[7]
24
Feature 6




10
u short
1
heading
9
Heading




12
float
2
floats[0]
10
Sin (heading)




16
float

floats[1]
11
Cos (heading)




20
u short
2
ushort[0]
12
PD Index




22
u short

ushort[1]
13
Texture ID




24
u char
2
uchar2[0]
14
Runway Number




25
u char

uchar2[1]
15
L/R Building




26
u short
1
chain
16
Chain








25
Name
Text







26
OCD Index
Button







27
PD Index
Button












RCD


56







Ind
Type
Num
Variable
Item #
Names
Remarks
Structure


0
int
2
sint[0]
8
Sound

int sint[2];


4
int

sint[1]
9
Image

float floats1[6];


8
float
6
floats1[0]
10
RWR Gain

int locktime;


12
float

floats1[1]
11
Low RWR Gain

float floats2[5];


16
float

floats1[2]
12
Range




20
float

floats1[3]
13
Beam Width




24
float

floats1[4]
14
Azimuth




28
float

floats1[5]
15
Sweep Time




32
int
1
locktime
16
Lock Time




36
float
5
floats2[0]
17
Look Down Range




40
float

floats2[1]
18
ECM Range




44
float

floats2[2]
19
Beam Distance




48
float

floats2[3]
20
Minimum Doppler




52
float

floats2[4]
21
Chaff Chance













RWD


20







Ind
Type
Num
Variable
Item #
Names
Remarks
Structure


0
float
5
floats[0]
8
Range

float floats[5];


4
float

floats[1]
9
Scan Top
Angle



8
float

floats[2]
10
Scan Bottom
Angle



12
float

floats[3]
11
Scan Left
Angle



16
float

floats[4]
12
Scan Right
Angle












SSD


203







Ind
Type
Num
Variable
Item #
Names
Remarks
Structure


0
u char
203
uchar[0]
8-37
Weapon Count

unsigned char uchar[203];






38-67
Weapon Name
Text







68
Page Tab
Tab Button












SWD


52







Ind
Type
Num
Variable
Item #
Names
Remarks
Structure


0
int
1
flags
19
Flags
Text
int flags;


4
float
3
floats[0]
12
Drag Coefficient

float floats[3];


8
float

floats[1]
13
Weight

int sint1[3];


12
float

floats[2]
14
Area

char name[8];


16
int
3
sint1[0]
15
X Eject

int sint2[4];


20
int

sint1[1]
16
Y Eject




24
int

sint1[2]
17
Z Eject




28
char
8
name[8]
18
Name




36
int
4
sint2[0]
8
Weapon Type
Pop Up



40
int

sint2[1]
9
Air/Ground
Pop Up



44
int

sint2[2]
10
Avionics
Pop Up



48
int

sint2[3]
11
Missile Data








20
Flags
Button












UCD


336







Ind
Type
Num
Variable
Item #
Names
Remarks
Structure


0
int
17
sint[0]
8
CT Index

int sint1[17];


4
int

sint[1-16]
79-94
Vehicle Quantity

unsigned short int ushort1[16];


68
u short
16
ushort1[0-15]
95-110
VCD Index

unsigned char uchar1[128];


100
u char
128
uchar1[0+8*c]
111-126
Domain

unsigned short int flags;


101
u char

uchar1[1+8*c]
127-142
Class

char name[22];


102
u char

uchar1[2+8*c]
143-158
Type

int movetype;


103
u char

uchar1[3+8*c]
159-174
Sub Type

unsigned short int ushort2[2];


104
u char

uchar1[4+8*c]

Specific

int sint2[2];


105
u char

uchar1[5+8*c]

Pad 1
Not needed
unsigned char uchar2[60];


106
u char

uchar1[6+8*c]

Pad 2
Not needed
unsigned short int ushort3[4];


107
u char

uchar1[7+8*c]

Pad 3
Not needed



228
u short
1
flags
11
Flags




230
char
22
name
175
Name




252
int
1
movetype
12
Move Type
Pop Up



256
u short
2
ushort2[0]
13
Move Speed




258
u short

ushort2[1]
14
Maximum Range




260
int
2
int sint2[0]
9
Fuel Load




264
int

int sint2[1]
10
Fuel Rate




268
u char
60
uchar2[0-15]
63-78
Role Scores




284
u char

uchar2[16]
19
Role
Pop Up



285
u char

uchar2[17-24]
20-27
To Hit




293
u char

uchar2[25-32]
28-35
Strength




301
u char

uchar2[33-40]
36-43
Range




309
u char

uchar2[41-48]
44-51
Detect




317
u char

uchar2[49-59]
52-62
Damage




328
u short
4
ushort3[0]
15
Radar VCL




330
u short

ushort3[1]
16
SSD Index




332
u short

ushort3[2]
17
Unit Icon




334
u short

ushort3[3]
18
PT Index








176
CT Index
Button







177
SSD Index
Button







178
Flags
Button







179-194
Vehicle Type
Button(s)












VCD


160







Ind
Type
Num
Variable
Item #
Names
Remarks
Structure


0
u short
3
ushort1[0]
8
CT Index

unsigned short int ushort1[3];


2
u short

ushort1[1]
9
Hit Points

unsigned int flags;


4
u int
1
flags
10
Flags
Text
char name[16];


8
char
16
name[16]
133
Name

int pad;


24
u int
1
unk2
25
Pad

float radarcs;


28
float
1
radarcs
12
Radar Cross Section

unsigned int uint[3];


32
u int
3
uint[0]
13
Max Takeoff Weight

unsigned short int ushort2[11];


36
u int

uint[1]
14
Empty Weight

unsigned char uchar1[32];


40
u int

uint[2]
15
Fuel Load

unsigned short int ushort3[16];


44
u short
11
ushort2[0]
16
Fuel Rate

unsigned char uchar2[30];


46
u short

ushort2[1]
17
Engine Noise




48
u short

ushort2[2]
18
Maximum Altitude




50
u short

ushort2[3]
19
Minimum Altitude




52
u short

ushort2[4]
20
Cruise Altitude




54
u short

ushort2[5]
21
Maximum Speed




56
u short

ushort2[6]
22
RCD Index




58
u short

ushort2[7]
23
Crew




60
u short

ushort2[8]
117-132
Rack Flags




62
u short

ushort2[9]
101-116
Visibility Flags




64
u short

ushort2[10]
24
Call Sign




66
u char
32
uchar1[0-7]
26-33
To hit (x8)




74
u char

uchar1[8-15]
34-41
Strength (x8)




82
u char

uchar1[16-23]
42-49
Range (x8)




90
u char

uchar1[24-31]
50-57
Detect (x8)




98
u short
16
ushort3[0-15]
69-84
Weapon/HP Index
Text



130
u char
30
uchar2[0-15]
85-100
Weapon/HP Ammunition
>127 == Hardpoint



146
u char

uchar3[16-26]
58-68
Damage (x11)




157
u char

uchar3[27]

Pad 1




158
u char

uchar3[28]

Pad 2




159
u char

uchar3[29]

Pad 3








134
CT Index
Button







135
RCD Index
Button







136
Flags
Button







137-152
Weapon/Hardpoint
Button(s)








Used By
Button












VSD


20







Ind
Type
Num
Variable
Item #
Names
Remarks
Structure


0
float
5
floats[0]
8
Range

float floats[5];


4
float

floats[1]
9
Scan Top
Angle



8
float

floats[2]
10
Scan Bottom
Angle



12
float

floats[3]
11
Scan Left
Angle



16
float

floats[4]
12
Scan Right
Angle












WCD


60







Ind
Type
Num
Variable
Item #
Names
Remarks
Structure


0
u short
6
ushort1[0]
8
CT Index

unsigned short int ushort1[6];


2
u short

ushort1[1]
9
Damage

char name[16];


4
u short

ushort1[2]
10
Explosion Type
Pop Up
unsigned int unk4;


6
u short

ushort1[3]
11
Unk1

unsigned char uchar2[10];


8
u short

ushort1[4]
12
Range

unsigned short int ushort2[9];


10
u short

ushort1[5]
13
Flags




12
char
16
name[16]
34
Name




28
u int
1
unk4
23
Pad




32
u char
10
uchar2[0]
26
Hit Chance vs Static




33
u char

uchar2[1]
27
Hit Chance vs Foot




34
u char

uchar2[2]
28
Hit Chance vs Wheeled




35
u char

uchar2[3]
29
Hit Chance vs Tracked




36
u char

uchar2[4]
30
Hit Chance vs Low Air




37
u char

uchar2[5]
31
Hit Chance vs Air




38
u char

uchar2[6]
32
Hit Chance vs Naval




39
u char

uchar2[7]
33
Hit Chance vs Rail




40
u char

uchar2[8]
24
Fire Rate




41
u char

uchar2[9]
25
Rareity




42
u short
9
ushort2[0]
14
Guidance
Pop Up



44
u short

ushort2[1]
15
Collective




46
u short

ushort2[2]
16
SWD Index




48
u short

ushort2[3]
17
Weight




50
u short

ushort2[4]
18
Drag




52
u short

ushort2[5]
19
Blast Radius




54
u short

ushort2[6]
20
Seeker Radar




56
u short

ushort2[7]
21
Vehicle List




58
u short

ushort2[8]
22
Maximum Altitude








35
CT Index
Button







36
Seeker Radar
Button







37
SWD Index
Button







38
Flags
Button








Used By
Button












WLD


112







Ind
Type
Num
Variable
Item #
Names
Remarks
Structure


0
char
16
name[16]
72
Name

char name[16];


16
u short
32
weapons[32]
40-71
Weapon Type
Text
unsigned short int weapons[32];


80
u char
32
wcount[32]
8-39
Weapon Count

unsigned char wcount[32];






73-104
Weapon Type
Button(s)








Used By
Button






















KoreaObj.hdr File Structure











Type
Description
Remarks

int
Version


int
nColor
Number of Colors

int
nDarkenedColor


Color Structure (* nColor)



   float
Red


   float
Green


   float
Blue


   float
A


int
nPalette
Number of Palettes

Palette Structure (* nPalette)



   Color Structure (* 256)



      uchar
Red


      uchar
Green


      uchar
Blue


      uchar
A


   int
Unk1


   int
Unk2


int
nTexture
Number of Textures

int
Unk1


Texture Structure (* nTexture)



   int
File Offset
Offset into Koreaobj.tex file in bytes

   int
Length
Length of compressed texture in bytes

   int
Width
Size of image (16, 32, 64, 128 or 256)

   int
Height
Unused

   int
Flags


   int
ChormaKey


   int
Handle


   int
Unk


   int
Palette ID
Color palette used for texture

   int
Unk


int
Unk2


int
nLOD
Number of LODs (Level of Detail)

LOD Structure (* nLOD)



   int
Unused


   int
Unused


   int
Unused


   int
File Offset
Offset into Koreaobj.lod file in bytes

   int
Length
Length of LOD in bytes

int
nParent
Number of Graphic Parents

Parent Structure (* nParent)



   float
Radius
Used for quick calculation if an object is hit

   float
Min X
These 6 floats used to determine if an object is hit

   float
Max X
(More precise calculation if Radius calculation is true)

   float
Min Y


   float
Max Y


   float
Min Z


   float
Max Z


   int
File Offset
Unused

   int
Length
Unused

   short
Texture Sets
Number of different texture sets used for an object (ex:  F-16 with Tail Art)

   short
Dynamics
Number of dynamic nodes within LOD (movable items, ex: turrets, elevators)

   uchar
LODs
Number of LODs for the object (different details for different distances)

   uchar
Switches
Number of Switch nodes within the LOD (ex:  Lights, landing gear, afterburner)

   uchar
DOFs
Number of DOF nodes within the LOD (ex:  dimensional offset for movable items)

   uchar
Slots
Number of Slot locations (weapon hardpoints)

   short
Unused


   short
Unused


Parent Data Structure (* nParent)



   if(Slots)



      float
X


      float
Y


      float
Z


   if(Dynamics)



      float
X


      float
Y


      float
Z


   if(LODs)



      int
LOD Index
Index to LOD.  Actual LOD value is:  LOD Index/2-1

      float
Distance


Seek to File Offset found within HDR:LOD section

























int
nNodes











Node Type Structure (* nNodes)












   int
NodeType











Node Structure (* nNodes)

























NodeType
Name
VFT










0
Bnode
4608200










1
SubTree
4608312










2
Root
4608360










3
Slot
4608184










4
DOF
4608344










5
Switch
4608328










6
Split
4608296










7
PrimT
4608216










8
LitPrim
4608264










9
CulledPrim
4608280










10
Special
4608248










11
LightString
4608232























SubTree












int
VFT
uint[0]
3
Virtual Function Type








int
chPtr
uint[1]
4
Pointer to Child Node








int
vPtr
uint[2]
5
Vector Pointer (from Root Node location)








int
nV
uint[3]
6
Number of Vectors








int
Unk
uint[4]
7









int
Unk
uint[5]
8









int
nPtr
uint[6]
9
Normal Pointer








int
nNorm
uint[7]
10
Number of Normals








int
nxPtr
uint[8]
11
Pointer to next Node





















Root












int
VFT











int
sibPtr











int
vPtr











int
nV











int
Unk











int
uPtr











int
nPtr











int
nNorm











int
chPtr











int
tPtr


Texture Pointer








int
nText


Number of Textures








int
Slot
























Slot












int
VFT
uint[0]
4









int
chPtr
uint[1]
5









int
F1
f[0]
7
Matrix for location of Hardpoint








int
F2
f[1]
8









int
F3
f[2]
9









int
F4
f[3]
10









int
F5
f[4]
11









int
F6
f[5]
12









int
F7
f[6]
13









int
F8
f[7]
14









int
F9
f[8]
15









int
F10
f[9]
16









int
F11
f[10]
17









int
F12
f[11]
18









int
Slot#
uint[2]
6
Slot Number





















DOF












int
VFT
uint[0]
4









int
chPtr
uint[1]
5









int
vPtr
uint[2]
6
Pointer to Offset Vectors








int
nV
uint[3]
7
Number of Offset Vectors








int
Unk
uint[4]
8









int
uPtr
uint[5]
9









int
nPtr
uint[6]
10









int
nNorm
uint[7]
11









int
nxPtr
uint[8]
12









int
DOF#
uint[9]
13
DOF number








int
F1
f[0]
14
Matrix for Offset Values








int
F2
f[1]
15









int
F3
f[2]
16









int
F4
f[3]
17









int
F5
f[4]
18









int
F6
f[5]
19









int
F7
f[6]
20









int
F8
f[7]
21









int
F9
f[8]
22









int
F10
f[9]
23









int
F11
f[10]
24









int
F12
f[11]
25






















Switch












int
VFT
uint[0]
4









int
chPtr
uint[1]
5









int
Switch#
uint[2]
6
Switch Number








int
nSwitch
uint[3]
7
Number of switches








int
swPtr
uint[4]
8









int
Ptr1
uint[5]
9









int
Ptr(nS)
uint[#+]
9+






















Split












int
VFT
uint[0]
4









int
chPtr
uint[1]
5









int
nx
f[0]
8
Normal








int
ny
f[1]
9









int
nz
f[2]
10









int
nScale
f[3]
11









int
Ptr1
uint[2]
6
Branch 1








int
Ptr2
uint[3]
7
Branch 2





















Special












int
VFT
uint[0]
3









int
chPtr
uint[1]
4









int
vPtr
uint[2]
5









int
nV
uint[3]
6









int
Unk
uint[4]
7









int
nxPtr
uint[5]
8






















LitString












int
VFT
uint[0]
5









int
chPtr
uint[1]
6









int
uPtr
uint[2]
7









int
nx
f[0]
15
Normal








int
ny
f[1]
16









int
nz
f[2]
17









int
nScale
f[3]
18









int
Color
uint[3]
8









int
Color
uint[4]
9









int
Unk
uint[5]
10









int
nCount
uint[6]
11









int
uPtr
uint[7]
12









int
Unk
uint[8]
13









int
Color1
color[0]
19









int
Color(nC)
color[#]
19+









Textures are compressed via LZSS compression





Method:


1
Seek to File Offset found in HDR section for the Texture

2
Read uchar Flags

3
Start at bit 0

4
If(bit == 1)  Next char in file is raw data


Read uchar Data

5
if(bit == 0)  Token follows


Read uchar Byte1


Read uchar Byte2


Length = Byte1 >> 4 + 2 (high 4 bits plus 2)


Posit = Byte1 & 0xf << 8 + Byte 2 (low 4 bits plus Byte2)


Read uchar Data (Length times at Posit)

6
Increment bit

7
if(bit < 8)  Goto 4


else Goto 2




Notes:


1
Data is a stream of bytes that indicate color (0-255)

2
Color is from Palette from HDR:Texture section













� EMBED Word.Picture.8  ���
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