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Overview 

The game is a combat simulator written entirely in Java.  The game uses 3D models to represent the terrain and the planes.   It uses real relief maps called DEMs (Digital Elevation Model files) from the USGS.  Here is a (very small) example of how texture and elevation data are combined. Each colored square represents a pixel. Java Combat Simulator does not render each pixel as a flat area, it rather interpolates both the elevation and the texture data (it creates a seamless mosaic of Bezier surfaces).


DEM (Digital Elevation Model) Specifications

A DEM is an array of elevation data. Here we refer to regular grids only. A landscape can be described as a table of z (elevation) points having (x, y, z) coordinates each. The layout of the data can vary. The 1 degree U.S. Geological Survey DEMs for example are ASCII files.

DEM Sources, data characteristics. Bold numbers represent exact values, other numbers are approximate values.

	Name
	Height of a pixel
	Width of a pixel
	Vert.
reso-
lution
	Average file size
	Coverage

	 
	meters
	arc sec.
	Meters
	arc sec.
	meters
	zipped
	un-
zipped
	 

	USGS 1 degree DEMs
	90 m
	3"
	depends on latitude, 64 m on 45° N
	3"
	1 m
	2 MB
	9.5 MB
	U.S. + Puerto Rico (100%)

	USGS 30 meter DEMs
	30 m
	1"
	30 m
	depends on lat., 1".41 on 45° N
	1 m
	180 kB
	1.1 MB
	U.S. + Puerto Rico (approx. 50%)

	USGS 30 arc second DEMs
	900 m
	30"
	depends on lat., 636 m on 45° N
	30"
	1 m
	12 MB
	60 MB
	Global coverage


For more information on DEMS, please reference http://edcdaac.usgs.gov/main.html
Camera Position 

There are a number camera positions offered in the simulation.  The Java3D API allows for different points-of-view and zooming rendering.  The simulation sets the camera position automatically based on the speed of the plane and the flight behavior.
User Interface Design 

The game contains an introduction screen that provides instructions and allows the user to change many of the game options.    Below is a screen shot of the introduction:
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The black panel represents where the animation of the introduction screen will be placed.  Animation will be added to this panel at a later date.  The above image is only still at the present time.
After the player starts the simulator, the Java Combat Simulator displays an initial screen that layouts a 10,000 miles away view of the terrain.  The initial screen is shown below:
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To start the simulator, the player hits the “w” key to increase throttle.  Once the plane is in motion, the player is able to control it.
Replaying and Saving 

Currently, the game only allows for replaying since there is only one mission in the game.  Whenever a player crashes or runs out of fuel, he is brought back to the initial starting location.  Future iterations of the simulation will include a number of missions and storing ranking for each mission.  Since the training is fairly simplistic, it was decided that saving the game was not necessary.
Control Summary 

To start flying, put cursor in the window, press "w" and use arrows. 

The controls are mimicking remote control plane controls.  The left stick controls throttle and rudder (vertical control on the tail of the plane) and the right stick controls elevator and aelerons. Left stick is represented by letters "a", "s", "w", and "z" on the keyboard (forming convenient cross) and the right stick is just standard set of arrow keys. Pressing space key freezes the flight (speed=0) and "Esc" resets the plane to initial position.

To fire the gun, use the “g” key; to fire a missile, use the “f” key.

To land the plane, make sure that you are not located over the water, and hit the “l” key.  You can land the plane on a smooth (level) piece of land.  When this has been completed, the training mission is complete.
Game Play Details 

There are a number of factors that determine flight sensitive.  Different planes have different behaviors attached to them.  The simulation currently allows only one plane, but future modifications will include a number of planes and different behavior will be extended to each plane.  Future plans include cut scenes after each mission has been completed.
Cut-Scenes 

The simulator does not use “typical” cut-scenes.  It will however provide animation to the plane whenever an event occurs such as a crash, takeoff, or landing.  The animation rendering will be done through the Java3D rendering engine.  In future iterations of the simulation, animation will be provided when a mission has been completed.
Storytelling 

The game will contain a number of missions.  The mission that comes with the game is a training mission.  The player starts off on an aircraft carrier and the objective is to land the plane.  The objective of the first mission is for the player to familiarize himself will the controls of the game.  The first mission consists of flying off of the aircraft, flying over the water, and landing on a flat piece of land.  The theme of the simulation is attacking the Middle East.  The terrain of the first mission resembles the hills and valleys of the Middle East.  The progression of the simulation will reveal further locations in the middle and more realistic missions in the sense of terrain, logistics, and strategy.  Because the terrain models are based on DEM data, the terrain will be the actual pieces of land as viewed from satellite photos producing high-quality and realistic representation of the geography.
Level Summary

The game currently only contains one mission.  The objective of the mission is to takeoff from the aircraft, fly over the water, and land on a flat piece of land.  Future iterations to the simulation will include a number of missions.  The missions will be of varying difficulty and enhanced realism.  The second mission will consist of knocking out a munitions silo and return to the aircraft carrier.  The silo will be “guarded” by a number of enemy turret guns and sharp shooters.  This will be the first step in integrating the simulation with SOAR agents.  The third mission will include knocking out a number of other enemy points with the possibility of being attacked by an enemy plane.  As the missions progress, the amount of SOAR “intelligence” will dramatically increase.  The simulation will attempt to marry modeling of 3D models with the artificial intelligence of SOAR agents. 
Artificial Intelligence
This will be done with the use of SOAR agents.  There is minimal artificial intelligence in the game at the current time.  The plane slows down after time, the rudders of the plane lose their effect, the roll factor dwindles over time, the speed of the plane decreases over time, etc.  Most of this artificial intelligence perception was related to the operation of a remote controlled airplane.  Since the author has no knowledge of flying an F15, best guesses were used for the behavior of the F15.  Little attention was paid to G-force, number of rolls performed, speed when doing rolls, etc.  Future iterations of the simulation will enhance the behavior of the plane.  This iteration should be considered a working model or “proof of concept” prototype.  The difficulty in producing this iteration was familiarization with the Java 3D engine and the scene graph notation.  Now that the level of competency is much higher, focus can be paid to the artificial intelligence aspects of the simulation and take away from the rendering of the 3D models.  It is important to note that an important element of the plane behavior was provided a mechanism for not allowing a yaw stick.  This was down by decreasing the yaw effect over time.  It’s realistic to note that an F15’s yaw effect may possibly stick.  The author did not feel that this would be a fun or needed element of this simulation.
Opponent AI
The opponent artificial intelligence will be implemented through SOAR agents.  Although it has not yet been implemented, it will appear in future iterations of the simulation.  For the second mission, there will be a couple of turret guns that will fire at the player.  There will be a pool of guns that will be randomly picked and the gunmen will have a varying skill level.  The idea is to create skills levels tied to the size and importance of the goals of the game.  For example, in the second mission, the level of difficulty of the mission is easy, so the skill level of the gunmen will be on the lower side.  In the eighth mission, the terrain map will be extremely and the player will need to use his wingman to take out the enemy planes.  There will be a large number of enemy planes with a higher skill level.
Player Detection 

Once the player hits the throttle key, the player and plane are added to the simulation.  The opponents will be able to detect the player once the player is seen on their horizon.  Java3D allows the developer to control object’s and viewer’s point-of-view.  Sound will also play a factor in player detection.  Since this is much more complicated, considering the Doppler Effect, this element has not been designed yet.  It is clear that F15s will have different sound effects than the enemy’s plane, so the enemy will able to detect the player with the distinct F15 sound is heard.
Motion 

A number of factors determine the motion of the plane—speed, yaw factor, rollover factor, position on the screen, and the plane pitch.  These numbers are measured in radians per second.  The flight parameters are roll, pitch, yaw, and speed and fade over time.  These are the stimulus of motion.  The rotational components of the plane need to melt down over time so that the yaw doesn’t get stuck.  
Path Finding 

A number of factors determine the path of the plane.  A travel vector is used to determine the next position of the plane.  The azimuth is used and the direction of the nose, flaps, speed, and rudder determine the magnitude and direction of the plane.  Wind effect was not used as a determining factor in the position and path of the plane.
Special Actions

The plane can do a number of special actions including rolls.  Rotations and rolls will purposely made Hollywood for sake of simulation play.  It may be determined on future iterations of the simulation that the Hollywood Effect should be traded for more realistic special actions. G-Force and Stall Factors were not considered as part of the special actions model.
Combat 
Depending on the mission, the player will have a certain number of gun rounds and missiles.  The player can fire missiles and rounds by hitting “f:” and “g”, respectively.  Missiles and guns provide different amounts of damage to the player’s opponent and different enemy objects have different amounts of “hits”.  For example, a turret can be knocked out with ten rounds or one missile.  Some of the enemy planes may still be active after being by missiles.  The simulation controls allow for evasion of enemy munitions.  Rolls and dives are ways the player may evade enemy fire.
Non-player Characters 
There are a number of non-player characters in the simulation.  In fact, most of the items in the simulation are non-player characters.  Besides the plane, the terrain planes a major role in the simulation:
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The main non-player character is the F15.  The F15 is shown below inside the simulation:
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Puzzles and Traps
There are a number of puzzles and traps that will be included in the simulation.  As the simulation progresses, the number of traps and puzzles increases.  And the difficulty of the traps and puzzles will increase.  Using the SOAR agents, the intelligence of the opponents increase causing the player to rely more heavily on strategy.
Installation

1. download SOURCE and DATA zip files 

2. download and install JRE or JDK 1.3.1_01 
3. download and install Java3D from java.sun.com 
(use Release DirectX distribution, it works faster than OpenGL in most cases) 

4. create a folder and unzip both SOURCE and DATA zip files into this folder 

5. Run the runme.bat file
Game Elements
There are a number of items that make up the game.  Some of the items are listed below.  Many of the items have not been designed as of yet and will be included in future iterations of the simulation.  The current data dictionary shows items that may or may not be part of the current iteration of the simulation.

Data Dictionary
Terrain: the terrain is rendered through a DEM file.  Snapshots of the terrain are shown throughout this document and one is provided below:
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Notice that the different elevations of the terrain are colored in different colors.  The elevation model data file contains heights that correspond to the colors that make up the terrain.

Aircraft carrier:  the player will always leave from an aircraft.  Due to time limitations, there was not a 3D model of the aircraft carrier provided.  It will appear in future iteration.  A 2D image is provided below:
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The plane: the player controls the flight of the plane and it is the “star” of the simulation.  A 2D image of the plane is provided below:

[image: image7.png]



missiles:  the player uses missiles to fire at enemy objective.  There are two kinds of missiles in the simulation.  A 2D image of a missile is provided below:
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Character Bibles
There is only one character in the simulation.  You are a seasoned Navy fighter trained for special reconnaissance missions.  You have been commissioned to lead a number of missions against an evil leader in the Middle-East.  The player will be allowed to select from a number of images.  The images will be used when the cut-scenes run after a mission has been completed.  A filler image was included here:
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Story Overview
Storyboard 
To provide more realism to the simulation, actual photographs were used for storyboards.  The flight behavior was taken from the photographs.  The sequences and images are provided below:

The following image was used for starting sequence:
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The image shows the behavior of the F15 during its takeoff sequence.
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Above is another image of the takeoff sequence.

The image below illustrates a standard horizontal flight behavior:
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The image illustrates a boost on the throttle.

There are a number special actions associated with the flight behavior.  The images below illustrate rolls, turns, and pull-ups:
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Landing is integral part of the simulation.  The following image was used as a storyboard for the landing sequence:
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Background/Plot Summary
The game is based on a number of missions to the Middle East.  The first mission is to land the plane.  The rest of the missions are based on actual events with some fictitious events thrown in.  The plot for mission two is as follows:

Units participating in the attack included aircraft from Carrier Air Wing (CVW) Three, USS Gettysburg (CG 64), USS Paul Hamilton (DDG 60), USS Hopper (DDG 70), USS Stout (DDG 55), USS Fletcher (DD 992), USS Hayler (DD 997), USS Nicholson (DD 982) and USS Miami (SSN 755). In addtion, USS Carr (FFG 52), USS Belleau Wood (LHA 3) and USS Germantown (LSD 42) are providing superb support during Operation Desert Fox.

"Their mission is to attack Iraq's nuclear, chemical and biological weapons programs and its military capacity to threaten its neighbors," said President Clinton during an afternoon press conference announcing the strikes.

According to defense officials, military targets were selected on the basis of their military significance to the Iraqi regime, including the targets' contribution to Iraq's ability to produce, store, maintain and deliver weapons of mass destruction — with consideration given to minimizing collateral damage without adding undue risk to U.S. combatants.

"It is inevitable during conflict that the focus would be on our weapons and their effectiveness," said Army Gen. Henry H. Shelton, Chairman, Joints Chiefs of Staff. "But, we must not lose sight of the fact that it is our people that make the difference. It is our superb Soldiers, Sailors, Airmen and Marines that make America the super power that it is. We owe men and women in uniform carrying out this operation a great deal."
All of the missions (for realism) are based on actual events and it will be up to the player to do the necessary research to complete the mission.  For some missions, hints will be provided.  For the more difficult missions, the player will need to research similar missions to understand the strategy involved in meeting the missions objectives.  This is the simulations way of enticing the player—providing realistic missions and storylines to entice the player into using the simulation and at the same time increasing their knowledge of air attacks and their strategies.  
Game Progression

The following section describes the progression of the simulation.  The first screen of the simulation (shown above) allows the setup of the simulation.  Future iterations of the simulation will include choosing of mission and descriptions of the mission with strategy tips.  The initial screen is provided below:
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The user will be to choose the mission through the front-end panel shown above.  This is not part of this iteration of the simulation.  The simulation contains one mission--- the player is to takeoff from the aircraft, fly over the water, and land the plane.  As the player moves up the ranks of pilot, he is able to choose more difficult mission.  The aim of the simulation is to provide the player with ten missions.  Once the player has started the simulation, he is on the aircraft carrier.  Movement and flight of the plane begins after the throttle has been engaged.  The progression of the simulation will be different based on the mission that the player is engaged in.
Setting 
The setting of the simulation takes place on an aircraft carrier in the Middle East.  After starting the simulation, the player will find himself on the aircraft.  Although the carrier is not rendered, the plane is at a stand-still.   Pressing the throttle up starts the plane’s movement and the simulation begins.
Introduction 
You are a “hot shot” pilot of an F15 fight plane commissioned for a number of missions in the Middle East.  The first mission is rather simplistic and is used for training purposes to familiarize the player with the game’s controls and the ability to safely land the aircraft.  This is not dissimilar to way that fighter pilots move up the ranks in the Navy.  Once the player completes the training mission, a number of new missions will be available to the player.  The goal of the simulation is three-fold: 

1. to provide realistic 3D graphics and rendering to the player using Java3D

2. to provide realistic missions based on actual events occurring over the last ten years in the Middle East 

3. to provide intelligent opponents by marrying 3D models with SOAR agents.
Flowchart 
A number of mechanisms were used in the design of the simulation.  There are too many to include in this document.  The reader should refer the bibliography section for further details on using Java3D.  The main component of Java3D is the scene graph.  Diagrams and explanations have been provided to aid in the understanding of the development of this simulation.  The scene graph provides a hierarchy of rendering for the Java3D engine.  Its structure is based on that of an inverted tree.  At the top of the tree, resides the Virtual Universe.  Shapes, appearances, textures, sounds, lighting, and transformations are added to branches of the tree and rendered appropriately.
A scene graph organizes and controls the rendering of its constituent objects. The Java 3D renderer draws a scene graph in a consistent way that allows for concurrence. The Java 3D renderer can draw one object independently of other objects. Java 3D can allow such independence because its scene graphs have a particular form and cannot share state among branches of a tree. 

The hierarchy of the scene graph encourages a natural spatial grouping on the geometric objects found at the leaves of the graph. Internal nodes act to group their children together. A group node also defines a spatial bound that contains all the geometry defined by its descendants. Spatial grouping allows for efficient implementation of operations such as proximity detection, collision detection, view frustum culling, and occlusion culling. 
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A Java 3D Scene Graph Is a DAG (Directed Acyclic Graph)
A leaf node's state is defined by the nodes in a direct path between the scene graph's root and the leaf. Because a leaf's graphics context relies only on a linear path between the root and that node, the Java 3D renderer can decide to traverse the scene graph in whatever order it wishes. It can traverse the scene graph from left to right and top to bottom, in level order from right to left, or even in parallel. The only exceptions to this rule are spatially bounded attributes such as lights and fog. 

This characteristic is in marked contrast to many older scene graph-based APIs (including PHIGS and SGI's Inventor) where, if a node above or to the left of a node changes the graphics state, the change affects the graphics state of all nodes below it or to its right. 

The most common node object, along the path from the root to the leaf, that changes the graphics state is the TransformGroup object. The TransformGroup object can change the position, orientation, and scale of the objects below it. 

Most graphics state attributes are set by a Shape3D leaf node through its constituent Appearance object, thus allowing parallel rendering. The Shape3D node also has a constituent Geometry object that specifies its geometry-this permits different shape objects to share common geometry without sharing material attributes (or vice versa). 
A Java 3D scene graph consists of a collection of Java 3D node objects connected in a tree structure. These node objects reference other scene graph objects called node component objects. All scene graph node and component objects are subclasses of a common SceneGraphObject class. The SceneGraphObject class is an abstract class that defines methods that are common among nodes and component objects.
It is also very important to understand how a scene graph is viewed.  The diagram below should make this clearer.

The PhysicalEnvironment object encapsulates all of the parameters associated with the physical environment, such as calibration information for the tracker base for the head or hand tracker. 
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Viewing a Scene Graph
Level and Scene Details
There is only one mission in the simulation.  The mission is simplistic.  The player is to takeoff from the aircraft carrier, fly over the water, and find a safe place to land.  The scene was composed of data from a satellite image and iterated into a DEM file by the NCSA.  Note, there is a section above describing the innards of DEM files and how they were used in this simulation.  All of the scenes consists of the following elements—an axes representing the boundaries (physical) of the simulation, a plane, and the terrain.  Subsequent missions will include further objectives such striking targets and will be much more complex with the maturity of the artificial intelligence model.

Bibliography
Most of the development was done with the aid of Sun’s Java 3D API Jump-Start, and numerous articles found at the Java web site at http://java.sun.com.

Most credit is due to Sergei Grinchin for the initial work on the flight behavior, plane rotations, and controls.  The loader utility classes for the DEM files were borrowed from NCSA.  The 3D models such as the plane and the aircraft carrier were found on-line and much credit is due to Carnegie-Mellon for the excellent VRML models of the planes.

Research of the planes’ behavior and control was done on the Internet, and the plane controls were inspired by years of playing with radio-controlled planes.

Source Code
/*

 *    (#) Axes.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import javax.media.j3d.*;

import javax.vecmath.*;

import com.sun.j3d.utils.geometry.Cylinder;

/**

 * creates the axes boundaries for the dem

 */

public class Axes extends BranchGroup {

    /** Creates new Axes */

    public Axes() {

        // the diameter of the axes

        final float diameter = 500f;

        // the length of the axes

        final float length = (float)Dem.DEM_WIDTH_METERS; 

        // the z length of the axes

        final float lengthZ = 1000f;  

        // instantiate a 3D Matrix

        Matrix3d mtr = new Matrix3d();

        // create an appearance object for x

        Appearance apX = new Appearance();

        // create a material object for x

        Material mX = new Material();

        // enable the lighting for x

        mX.setLightingEnable(true);

        // set the diffuse color

        mX.setDiffuseColor(1.0f, 0.0f, 0.0f);

        // set the material

        apX.setMaterial(mX);

        // setup the transformation group

        TransformGroup trans_x = new TransformGroup();

        // setup the math object transformation

        Transform3D mat_x = new Transform3D();

        // set the z rotation

        mat_x.rotZ(Math.PI/2);

        // set the translation

        mat_x.setTranslation(new Vector3d(length/2, 0, 0));

        // set the transformation

        trans_x.setTransform(mat_x);

        // setup a cylinder for x

        Cylinder a_x = new Cylinder(diameter, length, Cylinder.GENERATE_NORMALS | Cylinder.GENERATE_TEXTURE_COORDS, apX);

        // add the cylinder as a child

        trans_x.addChild(a_x);

        // add the transformation as a child

        addChild(trans_x);

        // setup the appearance for y

        Appearance apY= new Appearance();

        // setup a material object for y

        Material mY = new Material();

        // enable the lighting 

        mY.setLightingEnable(true);

        // setup the diffuse color for y

        mY.setDiffuseColor(0.0f, 1.0f, 0.0f);

        // set the material for y

        apY.setMaterial(mY);

        // setup the transformation group for y

        TransformGroup trans_y = new TransformGroup();

        // setup math object for y

        Transform3D mat_y = new Transform3D();

        // set the new vector for y

        mat_y.set(new Vector3d(0, length/2, 0));

        // set the transformation vector to y

        trans_y.setTransform(mat_y);

        Cylinder a_y = new Cylinder(diameter, length, Cylinder.GENERATE_NORMALS | Cylinder.GENERATE_TEXTURE_COORDS, apY);

        // add the y cylinder as a child

        trans_y.addChild(a_y);

        // add the transformation to the scene graph

        addChild(trans_y);

        // setup the appearance object for z

        Appearance apZ= new Appearance();

        // setup the material for z

        Material mZ = new Material();

        // enable lighting for z axis

        mZ.setLightingEnable(true);

        // set the diffuse color for the material

        mZ.setDiffuseColor(0.0f, 0.0f, 1.0f);

        // set the material for z

        apZ.setMaterial(mZ);

        // setup the transformation group for z

        TransformGroup trans_z = new TransformGroup();

        // setup the transformation math object for z

        Transform3D mat_z = new Transform3D();

        // set the z rotation

        mat_z.rotX(Math.PI/2);

        // set the translation for z

        mat_z.setTranslation(new Vector3d(0, 0, lengthZ/2));

        // set the transformation for z

        trans_z.setTransform(mat_z);

        // setup the cylinder for z

        Cylinder a_z = new Cylinder(diameter, lengthZ, Cylinder.GENERATE_NORMALS | Cylinder.GENERATE_TEXTURE_COORDS, apZ);

        // add the z transformation to the scene graph

        trans_z.addChild(a_z);

        // add the z transformation to the branch group

        addChild(trans_z);

    } // Axes

} // Axes
/*

 *    (#) BranchGroupRT.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import javax.media.j3d.*;

import javax.vecmath.*;

/**

 * class extends the branch group to provide position, rotation and movement

 * behavior to the scene graph

 */

public class BranchGroupRT extends BranchGroup {

    // the rotation attribute

    TransformGroup position = new TransformGroup();

    // the rotation attribute

    TransformGroup rotation = new TransformGroup();

    /** Creates new BranchGroupRT */

    public BranchGroupRT() {

        // allow read permissions on the position

        position.setCapability(TransformGroup.ALLOW_TRANSFORM_READ);

        // allow write permission on the position

        position.setCapability(TransformGroup.ALLOW_TRANSFORM_WRITE);

        // allow read permission on the rotation

        rotation.setCapability(TransformGroup.ALLOW_TRANSFORM_READ);

        // allow write permission on the rotation

        rotation.setCapability(TransformGroup.ALLOW_TRANSFORM_WRITE);

        // add the rotation as a child to the position

        position.addChild(rotation);

        // add on the object level

        this.addChild(position);

    } // BranchGroupRT

    /*

     * return the position

     */

    public TransformGroup getPosition() {

        // return the position

        return position;

    } // getPosition

    /*

     * return the rotation

     */

    public TransformGroup getRotation() {

        return rotation;

    } // getRotation

    /**

     * returns the locaation of where to attach children

     */

    public TransformGroup getAttachPoint() {

        return rotation;

    } // getAttachPoint

    /*

     * rotates around the x axis at the specified angle

     */

    public void rotX(double angle) {

        // setup a transform group

        Transform3D tmp = new Transform3D();

        // get the transformation

        rotation.getTransform(tmp);

        // setup a rotation

        Transform3D rot = new Transform3D();

        // rotate at the specified angle

        rot.rotX(angle);

        // multiply rotation by the identity matrix

        tmp.mul(rot);

        // set the transformation

        rotation.setTransform(tmp);

    } // rotX

    /*

     * rotates around the y axis at the specified angle

     */

    public void rotY(double angle) {

        // setup a transform group

        Transform3D tmp = new Transform3D();

        // get the transformation

        rotation.getTransform(tmp);

        // setup a rotation

        Transform3D rot = new Transform3D();

        // rotate at the specified angle

        rot.rotY(angle);

        // multiply rotation by identity matrix

        tmp.mul(rot);

        // set the transformation

        rotation.setTransform(tmp);

    } // rotY

    /*

     * rotates around the z axis at the specified angle

     */

    public void rotZ(double angle) {

        // setup a transform group

        Transform3D tmp = new Transform3D();

        // get the transformation

        rotation.getTransform(tmp);

        // setup a rotation

        Transform3D rot = new Transform3D();

        // rotate at the specified angle

        rot.rotZ(angle);

        // multiply by the identity matrix

        tmp.mul(rot);

        // set the transformation

        rotation.setTransform(tmp);

    } // rotZ

    /*

     * reset the rotation

     */

    public void rotReset() {

        Transform3D tmp = new Transform3D();

        rotation.setTransform(tmp);

    } // rotReset

    /**

     * move to the absolute point where

     */

    public void moveAbsolute(Point3d where) {

        // setup the transformation

        Transform3D tmp = new Transform3D();

        // set the transformation to the specified point vector

        tmp.set(new Vector3d(where));

        // set the transformation position

        position.setTransform(tmp);

    } // moveAbsolute

    /*

     * move to the relative point 

     */

    public void moveRelative(Vector3d shift) {

        // setup a transformation

        Transform3D tmp = new Transform3D();

        // get the transformation

        position.getTransform(tmp);

        // setup a vector

        Vector3d tr = new Vector3d();

        // get the vector in the transformation

        tmp.get(tr);

        // add the vr to the shift vector

        tr.add(shift);

        // set the translation

        tmp.setTranslation(tr);

        // set the transformation

        position.setTransform(tmp);

    } // moveRelative

    /*

     * get the joint position

     */

    public Point3d getPos() {

        // get the joint position:

        Transform3D tmp = new Transform3D();

        position.getTransform(tmp);

        Vector3d vv = new Vector3d();

        tmp.get(vv);

        Point3d pos = new Point3d(vv.x, vv.y, vv.z);

        return pos;

    } // getPos

    /*

     * look at specified position

     */

    public void lookAt(Point3d pos, boolean flip) {

        // get the joint position:

        Point3d jointPos = getPos();

        // setup a transformation

        Transform3D ttmp = new Transform3D();

        // setup an up vector 

        Vector3d up;

        // invert matrix?

        if(flip) {    // may be we can do something with the matrix instead

            up = new Vector3d(0.0, 0.0, 1.0);

            ttmp.lookAt(jointPos, pos, up);

        } else {

            // setup the up matrix

            up = new Vector3d(0.0, 0.0, -1.0);

            // look at the position

            ttmp.lookAt(pos, jointPos, up);

        }

        // to hold rotational component

        Matrix3d mtmp = new Matrix3d();   

        ttmp.get(mtmp);

        // some kind of 90 grad rotation that puts things in place...

        mtmp.invert();    

        // normalize it

        mtmp.normalize();

        // setup a transformation

        Transform3D xFormR = new Transform3D();

        // get the transformation

        rotation.getTransform(xFormR);

        // set the rotation

        xFormR.setRotation(mtmp);

        // set the transformation

        rotation.setTransform(xFormR);

    } // lookAt

} // BranchGroupRT
/*

 *    (#) CombatSim.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import java.awt.*;

import java.awt.event.*;

import java.net.URL;

import java.net.MalformedURLException;

import java.util.*;

import java.util.EventListener;

import javax.swing.*;

import java.awt.Color;

import java.awt.geom.*;

import java.applet.*;

/*

 * creates the front enf for the simulation

 */

public class CombatSim extends JApplet {

    // setup the dem directory for the area maps

    private static final String demDirName = "dem";

    // setup the cache directory so that map doesn't need to be loaded

    private static final String cacheDirName = "cache";

    // setup the plane directory

    private static final String modelsDirName = "shapes";

    // setup the location of the configuration file

    private static final String configFileName = "config/config.txt";

    /**

     * default constructor

     */

    public CombatSim() {

        // initialize components of the JPanel

        init();

    } // CombatSim

    /*

     * the init method of the class

     */

    public void init() {

        // set the layout

        getContentPane().setLayout(new BorderLayout());

        // setup the top panel

        JPanel top = new JPanel();

        // set the layout

        top.setLayout(new BorderLayout());

        // set the bottom panel

        JPanel bottom = new JPanel();

        // set the layout

        bottom.setLayout(new BorderLayout());

        // make the animation canvas

        bottom.add(makeAnimation(), BorderLayout.CENTER);

        // make the banner 

        bottom.add(makeBanner(), BorderLayout.SOUTH);

        // make the menu bar

        top.add(makeMenuBar(), BorderLayout.NORTH);

        // get the preferred size

        Dimension dim = top.getPreferredSize();

        // pad the height

        dim.height =+ 75;

        // set the new size

        top.setPreferredSize(dim);

        // add the top panel

        getContentPane().add(top, BorderLayout.NORTH);

        // add the bottom panel

        getContentPane().add(bottom, BorderLayout.CENTER);

    } // init

    /*

     * make the banner displayed on the bottom of the front end

     */

    private Component makeBanner() {

        // instantiate a JLabel

        JLabel title = new JLabel("Java Combat Simulator");

        // set the size of the label

        title.setSize(300, 200);

        // setup a font

        Font f = new Font("Garamond", 1, 30);

        // set the font

        title.setFont(f);

        // instantiate a JPanel

        JPanel panel = new JPanel();

        // set the layout

        panel.setLayout(new BorderLayout());

        // set the color of the panel

        panel.setBackground(Color.white);

        // set the size of the panel

        panel.setSize(380, 200);

        // add the title to the panel and center it

        panel.add(title, BorderLayout.CENTER);

        // return the panel

        return panel;

    } // makeBanner

    /*

     * method displays the f15 plane of the title page

     */

    private Component makeAnimation() {

        // create a panel object

        JPanel panel = new JPanel();

        // set the layout

        panel.setLayout(new BorderLayout());

        // create a canvas object

        Canvas canvas = new Canvas();

        // set the color

        canvas.setBackground(Color.black);

        // load an image

        ImageIcon img = new ImageIcon("d:\\f14banner.gif");

        // set the size of the canvas

        canvas.setSize(200, 150);

        // add the canvas to the panel

        //panel.add(canvas, BorderLayout.CENTER);

        // put the image icon in a label

        JLabel label1 = new JLabel("", img, JLabel.CENTER);

        // add the label to the label

        panel.add(label1, BorderLayout.CENTER);

        // set the color

        panel.setBackground(Color.black);

        // set the size of the panel

        panel.setSize(340, 250);

        // return the component

        return panel;

    } // makeAnimation

    /**

     * the method creates the menu toolbar

     */

    protected Component makeMenuBar() {

        // instantiate a JMenuBar

        JMenuBar menubar = new JMenuBar();

        // add file option to the toolbar

        JMenu file = new JMenu("Simulator");

        // Add the Action Button to Start the Game

        file.add(new StartAction());

        // Add the Action Button to Exit the Game

        file.add(new ExitAction());

        // add the JMenu item to the menu bar

        menubar.add(file);

        // add settings options to the toolbar

        JMenu settings = new JMenu("Settings");

        // Add the Action Button for Game Settings

        settings.add(new SettingsAction());

        // add the JMenu item to the menu bar

        menubar.add(settings);

        // add the Help option to the menu toolbar

        JMenu help = new JMenu("Help");

        // add the JMenuItem for the Instructions 

        help.add(new InstructAction());

        // add the JMenuItem for the About Action

        help.add(new AboutAction());

        // add the help button to the menu bar

        menubar.add(help);

        // return the menu bar

        return menubar;

    } // makeMenuBar

    /*

     * the AboutAction

     */

    class AboutAction extends AbstractAction {

        public AboutAction() {

            super("About");

        }

        public void actionPerformed(ActionEvent event) {

            // display a dialog box containing an About Message

            JOptionPane.showMessageDialog(null, "Java Combat Simulator\n" +

                                                "David Carver\n" +

                                                "version 0.1a", "About",

                                                JOptionPane.INFORMATION_MESSAGE);

        }

    }

    /*

     * the instructions action

     */

    class InstructAction extends AbstractAction {

        public InstructAction() {

            super("Instructions");

        }

        public void actionPerformed(ActionEvent event) {

            // instantiate the help dialog

            HelpDialog helpDialog = new HelpDialog("overview");

            // show the help dialog

            helpDialog.show();

        }

    }

    /*

     * the settings action

     */

    class SettingsAction extends AbstractAction {

        public SettingsAction() {

            super("Simulator Settings");

        }

        public void actionPerformed(ActionEvent event) {

            // instantiate the options dialog

            OptionsDialog optionsDialog = new OptionsDialog();

            // show the dialog

            optionsDialog.show();

        }

    }

    /*

     * starts the simulator

     */

    class StartAction extends AbstractAction {

        public StartAction() {

            super("Start Simulator");

        }

        public void actionPerformed(ActionEvent event) {

            // instantiate program configuration class

            new ProgramConfig(configFileName);

            // instantiates the DEM Factory class to load the topography

            new DemFactory(demDirName, cacheDirName);

            // instantiates the Plane Factory class to load and display the plane

            new PlaneFactory(modelsDirName);

            // instantiate the MainFrame class

            MainFrame mf = new MainFrame();

            // get the screen coordinates, and width and height, and apply to the screen bounds

            mf.setBounds(ProgramConfig.getMainWindowX(), ProgramConfig.getMainWindowY(), ProgramConfig.getMainWindowWidth(), ProgramConfig.getMainWindowHeight());

            // show the MainFrame

            mf.show(); 

        }

    }

    /*

     * exits the application

     */

    class ExitAction extends AbstractAction {

        public ExitAction() {

            super("Exit Simulator");

        }

        public void actionPerformed(ActionEvent event) {

            // exit the application

            System.exit(0);

        }

    }

    /*

     * closes the application

     */

    static class AppCloser extends WindowAdapter {

        public void windowClosing(WindowEvent e) {

            System.exit(0);

        }

    }

    /*

     * the main method

     */

    public static void main(String[] args) {

        JFrame frame = new JFrame();

        frame.setTitle("Java Combat Simulation");

        frame.setBackground(Color.lightGray);

        frame.getContentPane().setLayout(new BorderLayout());

        frame.getContentPane().add(new CombatSim(), BorderLayout.CENTER);

        frame.addWindowListener(new AppCloser());

        frame.pack();

        frame.setResizable(false);

        frame.setSize(750, 500);

        frame.show(); 

    } // main

} // CombatSim
/*

 *    (#) CombatSim.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

/*

 * holds simulation constants

 */

public abstract class Constants {

    // colors relate to elevation points on the dem

    public static float[] MyWater     = { 0.0f, 0.5f, 1.0f };

    public static float[] MyGray      = { 0.7f, 0.7f, 0.7f };

    public static float[] MyGreen     = { 0.05f, 0.8f, 0f };

    public static float[] MyGreen1    = { 0.07f, 0.75f, 0.05f };

    public static float[] MyGreen2    = { 0.1f, 0.7f, 0.07f };

    public static float[] MyGreen3    = { 0.12f, 0.63f, 0.1f };

    public static float[] MyForestGreen = { 0.137255f, 0.556863f, 0.137255f };

    public static float[] MyDarkForestGreen = { 0.25f, 0.456863f, 0.1f };

    public static float[] MyKhaki     = { 0.623529f, 0.623529f, 0.372549f };

    // MyKhaki*0.8

    public static float[] MyDarkKhaki = {0.4988f, 0.4988f, 0.2980f };

    // MyKhaki*0.6

    public static float[] MyVeryDarkKhaki =   { 0.3741f, 0.3741f, 0.22353f };

    public static float[] MyBaseBrown = { 1.0f, 0.74f, 0.65f };

    // MyBaseBrown*0.75

    public static float[] MyBrown75   = { 0.75f, 0.555f, 0.4875f };

    // MyBaseBrown*0.65

    public static float[] MyBrown65   = { 0.65f, 0.487f, 0.4225f };

    // MyBaseBrown*0.55

    public static float[] MyBrown55   = { 0.55f, 0.407f, 0.3575f };

    // MyBaseBrown*0.45

    public static float[] MyBrown45   = { 0.45f, 0.333f, 0.2925f };

    // White*0.75

    public static float[] MyGray75    = { 0.75f, 0.75f, 0.75f };

    // White*0.85

    public static float[] MyGray85    = { 0.85f, 0.85f, 0.85f };

    public static float[] MyWhite     = { 1.0f, 1.0f, 1.0f };

} // Constants
/*

 *    (#) ControlPanel.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import javax.vecmath.*;

import java.awt.*;

/*

 * class contains the various gauges used by the simulation

 */

public class ControlPanel extends javax.swing.JPanel implements PositionListener, Runnable {

    // the Thread object

    private Thread m_thread;

    // the Dem object

    private Dem m_dem = null;

    // pointer to the MainView object

    private MainView m_mainView = null;

    // the number of missiles

    private int m_missiles = 14;

    // the number of rounds

    private int m_rounds = 200;

    // the amount of fuel in pounds

    private int m_fuel = 9999;

    // the distance traveled

    private double m_distanceTraveled = 0;

    // the message displayed at the message center

    private String m_message = "No new messages at this time.";

    /** Creates new form ControlPanel */

    public ControlPanel() {

        // initialize the components

        initComponents();

        // instantiate a Thread

        m_thread = new Thread(this);

        // start the thread

        m_thread.start();

    }

    /** This method is called from within the constructor to

     * initialize the form.

     * WARNING: Do NOT modify this code. The content of this method is

     * always regenerated by the FormEditor.

     */

  private void initComponents() {

      asimuthJLabel = new javax.swing.JLabel();

      speedJLabel = new javax.swing.JLabel();

      altitudeJLabel = new javax.swing.JLabel();


missileJLabel = new javax.swing.JLabel();


fuelJLabel = new javax.swing.JLabel();


roundsJLabel = new javax.swing.JLabel();


messageJLabel = new javax.swing.JLabel();


junkJLabel = new javax.swing.JLabel();

      asimuthGauge = new javax.swing.JLabel();

      speedGauge = new javax.swing.JLabel();

      altitudeGauge = new javax.swing.JLabel();

      missileGauge = new javax.swing.JLabel();


fuelGauge = new javax.swing.JLabel();


roundsGauge = new javax.swing.JLabel();


messageGauge = new javax.swing.JLabel();

      setLayout(new java.awt.GridLayout(4, 4));

      addComponentListener(new java.awt.event.ComponentAdapter() {

          public void componentShown(java.awt.event.ComponentEvent evt) {

              formComponentShown(evt);

          }

          public void componentHidden(java.awt.event.ComponentEvent evt) {

              formComponentHidden(evt);

          }

      });

      asimuthJLabel.setText("ASIMUTH: ");

      asimuthJLabel.setHorizontalAlignment(javax.swing.SwingConstants.LEFT);


Dimension dim = asimuthJLabel.getPreferredSize();


//dim.width =- 2;


asimuthJLabel.setPreferredSize(dim);

      add(asimuthJLabel);

      speedJLabel.setText("SPEED: ");

      speedJLabel.setHorizontalAlignment(javax.swing.SwingConstants.LEFT);


dim = speedJLabel.getPreferredSize();


//dim.width =- 2;


speedJLabel.setPreferredSize(dim);

      add(speedJLabel);

      altitudeJLabel.setText("ALTITUDE: ");

      altitudeJLabel.setHorizontalAlignment(javax.swing.SwingConstants.LEFT);


dim = altitudeJLabel.getPreferredSize();


//dim.width =- 2;


altitudeJLabel.setPreferredSize(dim);

      add(altitudeJLabel);


missileJLabel.setText("MISSILES: ");

      missileJLabel.setHorizontalAlignment(javax.swing.SwingConstants.LEFT);


dim = missileJLabel.getPreferredSize();


//dim.width =- 2;


missileJLabel.setPreferredSize(dim);

      add(missileJLabel);


asimuthGauge.setText("    0   ");

      asimuthGauge.setHorizontalAlignment(javax.swing.SwingConstants.LEFT);

      asimuthGauge.setName("asimuthGauge");


dim = asimuthGauge.getPreferredSize();


//dim.width =- 5;


asimuthGauge.setPreferredSize(dim);

      add(asimuthGauge);

      speedGauge.setText("    0     ");

      speedGauge.setHorizontalAlignment(javax.swing.SwingConstants.LEFT);

      speedGauge.setName("speedGauge");


dim = speedGauge.getPreferredSize();


//dim.width =- 5;


speedGauge.setPreferredSize(dim);

      add(speedGauge);

      altitudeGauge.setText("   0    ");

      altitudeGauge.setHorizontalAlignment(javax.swing.SwingConstants.LEFT);


altitudeGauge.setName("altitudeGauge");


dim = altitudeGauge.getPreferredSize();


//dim.width =- 5;


altitudeGauge.setPreferredSize(dim);

      add(altitudeGauge);


missileGauge.setText(" 14 ");

      missileGauge.setHorizontalAlignment(javax.swing.SwingConstants.LEFT);


missileGauge.setName("missileGauge");


dim = missileGauge.getPreferredSize();


//dim.width =- 5;


missileGauge.setPreferredSize(dim);

      add(missileGauge);


fuelJLabel.setText("FUEL: ");

      fuelJLabel.setHorizontalAlignment(javax.swing.SwingConstants.LEFT);


dim = fuelJLabel.getPreferredSize();


//dim.width =- 2;


fuelJLabel.setPreferredSize(dim);

      add(fuelJLabel);

      roundsJLabel.setText("ROUNDS: ");

      roundsJLabel.setHorizontalAlignment(javax.swing.SwingConstants.LEFT);


dim = roundsJLabel.getPreferredSize();


//dim.width =- 2;


roundsJLabel.setPreferredSize(dim);

      add(roundsJLabel);


messageJLabel.setText("MESSAGE CENTER: ");


messageJLabel.setHorizontalAlignment(javax.swing.SwingConstants.LEFT);


messageJLabel.setName("messageGauge");


dim = messageJLabel.getPreferredSize();


//dim.width =- 5;


messageJLabel.setPreferredSize(dim);


add(messageJLabel);


junkJLabel.setText(" ");


junkJLabel.setHorizontalAlignment(javax.swing.SwingConstants.LEFT);


add(junkJLabel);


fuelGauge.setText("9999");

      fuelGauge.setHorizontalAlignment(javax.swing.SwingConstants.LEFT);


fuelGauge.setName("fuelGauge");


dim = fuelGauge.getPreferredSize();


//dim.width =- 5;


fuelGauge.setPreferredSize(dim);

      add(fuelGauge);

      roundsGauge.setText("200");

      roundsGauge.setHorizontalAlignment(javax.swing.SwingConstants.LEFT);

      roundsGauge.setName("roundsGauge");


dim = roundsGauge.getPreferredSize();


//dim.width =- 5;


roundsGauge.setPreferredSize(dim);

      add(roundsGauge);


messageGauge.setText("Press W to start the Simulation");

      messageGauge.setHorizontalAlignment(javax.swing.SwingConstants.LEFT);

      messageGauge.setName("messageGauge");


dim = messageGauge.getPreferredSize();


//dim.width =- 5;


messageGauge.setPreferredSize(dim);

      add(messageGauge);

  }

  private void formComponentShown (java.awt.event.ComponentEvent evt) {

      // Add your handling code here:

  }

  private void formComponentHidden (java.awt.event.ComponentEvent evt) {

      // Add your handling code here:

  }

  // Variables declaration - do not modify

  private javax.swing.JLabel asimuthJLabel;

  private javax.swing.JLabel speedJLabel;

  private javax.swing.JLabel altitudeJLabel;

  private javax.swing.JLabel missileJLabel;

  private javax.swing.JLabel fuelJLabel;

  private javax.swing.JLabel roundsJLabel;

  private javax.swing.JLabel messageJLabel;

  private javax.swing.JLabel junkJLabel;

  private javax.swing.JLabel asimuthGauge;

  private javax.swing.JLabel speedGauge;

  private javax.swing.JLabel altitudeGauge;

  private javax.swing.JLabel missileGauge;

  private javax.swing.JLabel fuelGauge;

  private javax.swing.JLabel roundsGauge;

  private javax.swing.JLabel messageGauge;

  // End of variables declaration

  /*

   * sets the dem

   */

  public void setDem(Dem dem) {

      m_dem = dem;

  }

  /*

   * sets the main view

   */

  public void setMainView(MainView panel) {

      m_mainView = panel;

  }

  /*

   * sets the altitude

   */

  public void setAltitude(Point3d planePos) {

      final double FEET_PER_METER = 0.305;

      double ft = planePos.z / FEET_PER_METER;

      int iAltitudeAbs = (int)ft;

      int iAltitudeRel = iAltitudeAbs;

      int iTerrainHeight = 0;

      if(m_dem != null) {

          iTerrainHeight = (int)(m_dem.getHeight(planePos.x, planePos.y) / FEET_PER_METER);

          iAltitudeRel -= iTerrainHeight;

      }

      if (iTerrainHeight + iAltitudeRel < 1000) {

          altitudeGauge.setText("CRASH!");

          // provide crash animation

          // instantiate a crash object

          CrashEvent crashEvent = new CrashEvent();

          // reset the game

          m_mainView.resetAll();

      }

      else

          altitudeGauge.setText("" + iAltitudeAbs + /*"=" + iTerrainHeight + "+" + iAltitudeRel  +*/ " ft");

  }

  /*

   * method sets the speed on the speed gauge

   */

  public void setSpeed(double speed)  {

      // convert speed to mph:

      double mph = speed * 3600.0 / 1600.0;

      // convert to integer

      int iSpeed = (int)mph;

      // set the speed gauge text

      speedGauge.setText("" + iSpeed + " mph");

  }

  // radians to North

  public void setAsimuth(double asimuth)  {

      // convert asimuths to gradients

      double grads = asimuth / Math.PI * 360.0;

      // convert to integer

      int iAsimuth = (int)grads;

      // set the gauge of the asimuth gauge

      asimuthGauge.setText("" + iAsimuth);

  }

  /*

   * sets the fuel

   */

  public void setFuel(int fuel) {

      if (fuel > 0) {

          // set the amount of fuel remaining

          m_fuel = fuel;

          // change the setting on the gauge

          fuelGauge.setText("" + fuel);

      } else {

          // change the setting on the gauge

          fuelGauge.setText("" + fuel);

          // set the out of fuel message

          messageGauge.setText("Out of fuel!");

          // set the crash event

          CrashEvent crashEvent = new CrashEvent();

          // reset the game

          m_mainView.resetAll();

      }

  } // setFuel

  /*

   * sets the message

   */

  public void setMessage(String message) {

      // set the message member to message

      this.m_message = message;

      // set the message gauge to message

      messageGauge.setText(message);

  }

  /*

   * sets the number of rounds

   */

  public void setRounds(int rounds) {

      if (rounds > 0) {

          // set the number of rounds remaining

          m_rounds = rounds;

          // set the fired gun message

          messageGauge.setText("The gun has been fired.");

      }

      // change the setting on the gauge

      roundsGauge.setText("" + rounds);

  } // setRounds

  /*

   * sets the missiles

   */

  public void setMissiles(int missiles) {

      if (missiles > 0) {

          // set the number of missiles remaining

          m_missiles = missiles;

          // set the fired missile message

          messageGauge.setText("A missile has been fired.");

      }

      // change the setting on the gauge

      missileGauge.setText("" + missiles);

  } // setMissiles

  /*

   * updates the position changed related objects

   */

  public void positionChanged(PositionEvent posEvent) {

      // get the new position of the plane

      Point3d planePos = posEvent.getNewPos();

      // get the distance traveled

      double distanceTraveled = posEvent.getDistanceTraveled();

      // set the altitude of the plane

      setAltitude(planePos);

      // increment the distance traveled

      m_distanceTraveled += distanceTraveled;

      // get the travel vector

      Vector3d travel = posEvent.getTravel();

      // setup a new vector

      Vector3d travelXY = new Vector3d(travel.x, travel.y, 0.0);

      // setup a vector for the axis

      Vector3d axisY = new Vector3d(0.0, 1.0, 0.0);

      // get the asiumuth

      double asimuth = axisY.angle(travelXY);

      // if asimuth is < 0 invert the asimuth

      if(travel.x < 0.0)

          asimuth = -asimuth;

      // set the asimuth

      setAsimuth(asimuth);

  }

  /*

   * returns the amount of fuel remaining

   */

  public int getFuel() {

      // return the amount of fuel remaining

      return this.m_fuel;

  } // getFuel

  /*

   * returns the amount of missiles remaining

   */

  public int getMissiles() {

      // return the number of missiles remaining

      return this.m_missiles;

  } // getMissiles

  /*

   * returns the number of rounds remaining

   */

  public int getRounds() {

      // return the number of rounds remaining

      return this.m_rounds;

  } // getRounds

  /*

   * the runnable thread

   */

  public void run() {

      while(true) {

          try {

              Thread.sleep(1000);

              // at this moment m_distanceTraveled accumulated meters traveled for the last second.

              setSpeed(m_distanceTraveled);

              m_distanceTraveled = 0.0;

          } catch(Exception e) {

              System.out.println("Exception in run(): " + e);

              e.printStackTrace();

          }

      }

  } // run

} // ControlPanel
/*

 *    (#) CrashEvent.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import javax.swing.*;

/*

 * class creates the crash event

 */

public class CrashEvent implements Runnable {

    // the thread

    Thread m_thread = null;

    /** Creates new CrashEvent */

    public CrashEvent() {

       //System.out.println("You have crashed!");

       // set the thread

       m_thread = new Thread(this);

       // run the thread

       m_thread.start();

    }

    public void run() {

        JOptionPane.showMessageDialog(null, "You have crashed!", "Crash", JOptionPane.INFORMATION_MESSAGE);

    }

} // CrashEvent
/*

 *    (#) Dem.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import java.io.*;

import java.util.Enumeration;

import com.sun.j3d.utils.geometry.*;

import javax.media.j3d.*;

import javax.vecmath.*;

import java.awt.Font;

/**

 *

 * most of this code was borrowed from the NCSA

 * class extends the branch group behavior by loading the dem file and

 * creating the virutal universe

 */

public class Dem extends BranchGroupRT {

  // the switch group

  private Switch sw = new Switch();

  // the array of heights

  private float[][] heights = null;

  // the width

  private int m_width = 0;

  // the dem width

  public  static final double DEM_WIDTH_METERS = 111000.0;

  // the allow wire-frame flag

  private boolean m_isAllowWireframe;

// the min value of x

  public  double minX =  10000000.0;

  // the max value of x

  public  double maxX = -10000000.0;

  // the min value of y

  public  double minY =  10000000.0;

  // the max value of y

  public  double maxY = -10000000.0;

  // the min value of z

  public  double minZ =  10000000.0;

  // the max value of z

  public  double maxZ = -10000000.0;

  /** Creates new Dem */

  public Dem(BoundingSphere bounds, String demName, String shpName) {

    m_isAllowWireframe = ProgramConfig.isAllowWireframe();

    Shape3D shape = null;

    BranchGroup dem = null;

    BranchGroup demFast = null;

    File cache = new File(shpName);

    if(cache.exists()) {

      //System.out.println("Loading DEM data from cache " + shpName + "\n");

      Shape3D shapeFast = new Shape3D();

      shapeFast.setCapability(Shape3D.ALLOW_GEOMETRY_WRITE);

      shape = new Shape3D();

      shape.setCapability(Shape3D.ALLOW_GEOMETRY_WRITE);

      readShapeArrays(shapeFast, shape, shpName);

      demFast = new BranchGroup();

      demFast.addChild(shapeFast);

      dem = new BranchGroup();

      dem.addChild(shape);

    } else {

      // no cache file found - load DEM file from original DEM format:

      //System.out.println("Loading DEM data from original " + demName + "\n");

      try {

        DemLoader ldr = new DemLoader();

        DemData demData = ldr.loadDEM(demName);

        GeometryInfo geometryInfo = new GeometryInfo(1);

        geometryInfo.setCoordinates(demData.a);

        demData.a = null;

        NormalGenerator normalGenerator = new NormalGenerator();

        normalGenerator.setCreaseAngle(Math.PI);

        normalGenerator.generateNormals(geometryInfo);

        dem = new BranchGroup();

        shape = new Shape3D(geometryInfo.getGeometryArray());

        conditionShape3D(shape);

        setAppearance(shape, false);

        dem.addChild(shape);

        geometryInfo.setCoordinates(demData.b);

        demData.b = null;

        normalGenerator.generateNormals(geometryInfo);

        demFast = new BranchGroup();

        Shape3D shapeFast = new Shape3D(geometryInfo.getGeometryArray());

        conditionShape3D(shapeFast);

        setAppearance(shapeFast, true);

        demFast.addChild(shapeFast);

        saveShapeArrays(shapeFast, shape, shpName);

      } catch (Exception e) {

        System.out.println("Exception: " + e);

        e.printStackTrace();

      }

    } 

    // get the height information prefilled, so that getHeight(double, double) can work.

    computeHeights(shape);

    sw.setCapability(Switch.ALLOW_SWITCH_WRITE);

    sw.addChild(dem);

    sw.addChild(demFast);;

    sw.setWhichChild(Switch.CHILD_ALL);

    Transform3D demMat = new Transform3D();

    TransformGroup demTrans = new TransformGroup(demMat);

    //demMat.set(new Vector3d(0, 0, 0));

    //demMat.setRotation(new AxisAngle4d(1, 1, 1, 1));

    double demScaleH = DEM_WIDTH_METERS / (maxX - minX) ;    // must be around 100.0

    double demScaleV = 1.0;

    demMat.setScale(new Vector3d(demScaleH, demScaleH, demScaleV));  // one grad = 110 km near equator

    demTrans.setTransform(demMat);

    demTrans.addChild(sw);

    //demTrans.addChild(new Link(messages));

    getAttachPoint().addChild(demTrans);

  }

  /*

   * sets the wireframe mode

   */

  public void setAllowWireframe(boolean b) {

      m_isAllowWireframe = b;

      if(!m_isAllowWireframe) {

        sw.setWhichChild(0);

      } else {

        sw.setWhichChild(1);

      } 

  }

  /*

   * sets the render fast mode

   */

  public void renderFast(boolean doFast) {

    if(doFast && m_isAllowWireframe) {

      sw.setWhichChild(1);

    } else {

      sw.setWhichChild(0);

    }

  }

  /*

   * get the height information prefilled

   */

  public void computeHeights(Shape3D shape){

    if(shape == null) 

      return;

    Geometry geometry = shape.getGeometry();

    if(geometry instanceof TriangleArray) {

      TriangleArray tra = (TriangleArray)geometry;

      int vCount = tra.getVertexCount();

      //System.out.println("TriangleArray: " + vCount + " vertices\n");

      double[] coords = new double[vCount * 3];

      tra.getCoordinates(0, coords);

      m_width = (int)Math.sqrt((double)(vCount/6));

      //System.out.println("m_width=" + m_width);

      heights = new float[m_width][m_width];

      minX = 10000000.0;

      maxX = -10000000.0;

      minY = 10000000.0;

      maxY = -10000000.0;

      minZ = 10000000.0;

      maxZ = -10000000.0;

      for(int i=0; i < m_width ;i++) {

        for(int j=0; j < m_width ;j++) {

          double x = (coords[i*j*18] + coords[i*j*18 + 3] + coords[i*j*18 + 6]

                      + coords[i*j*18 + 9] + coords[i*j*18 + 12] + coords[i*j*18 + 15]) / 6;

          double y = (coords[i*j*18 + 1] + coords[i*j*18 + 4] + coords[i*j*18 + 7]

                      + coords[i*j*18 + 10] + coords[i*j*18 + 13] + coords[i*j*18 + 16]) / 6;

          // we are interested in the most high point here, to avoid scratching belly :-))

          double z = Math.max(coords[i*j*18 + 2], Math.max(coords[i*j*18 + 5], Math.max(coords[i*j*18 + 8],

                              Math.max(coords[i*j*18 + 11], Math.max(coords[i*j*18 + 14], coords[i*j*18 + 17])))));

          heights[i][j] = (float)z;

          minX = x < minX ? x : minX;

          maxX = x > maxX ? x : maxX;

          minY = y < minY ? y : minY;

          maxY = y > maxY ? y : maxY;

          minZ = z < minZ ? z : minZ;

          maxZ = z > maxZ ? z : maxZ;

        }

      }

      coords = null;

      System.gc();

      System.out.println("minX=" + minX + "  maxX=" + maxX);

      System.out.println("minY=" + minY + "  maxY=" + maxY);

      System.out.println("minZ=" + minZ + "  maxZ=" + maxZ);

    } else {

      System.out.println("Error: cannot compute heights with geometry other than TriangleArray\n");

    }

  }

  /*

   * gets the height

   */

  public double getHeight(double x, double y) {

    double height = 0.0;

    //System.out.println("getHeight(" + x + "," + y + ")");

    if(heights != null) {

      int ix = (int)(x * m_width / DEM_WIDTH_METERS);

      int iy = (int)(y * m_width / DEM_WIDTH_METERS);

      //System.out.println("getHeight(" + ix + "," + iy + ")");

      if(ix >= 0 && ix < m_width && iy >= 0 && iy < m_width) {

        height = (double)heights[iy][ix];

      }

    }

    return height;

  }

  /*

   * saves the shape array

   */

  public void saveShapeArrays(Shape3D shapeFast, Shape3D shape, String name) {

    System.out.println("saveShapeArrays()\n");

    try {

      FileOutputStream fos = new FileOutputStream(name);

      ObjectOutputStream oos = new ObjectOutputStream(fos);

      saveArray(oos, shapeFast);

      saveArray(oos, shape);

      oos.close();

      System.out.println("OK: saved arrays\n");

    } catch (java.io.IOException e) {

      System.out.println("Exception while saving arrays:" + e + "\n");

    }

  }

  /*

   * saves the array

   */

  private void saveArray(ObjectOutputStream oos, Shape3D shape) throws java.io.IOException {

      Geometry geometry = shape.getGeometry();

      if(geometry instanceof TriangleArray) {

          TriangleArray tra = (TriangleArray)geometry;

          int vCount = tra.getVertexCount();

          System.out.println("TriangleArray: " + vCount + " vertices\n");

          float[] colors = new float[vCount * 3];

          tra.getColors(0, colors);

          double[] coords = new double[vCount * 3];

          tra.getCoordinates(0, coords);

          float[] normals = new float[vCount * 3];

          tra.getNormals(0, normals);

          oos.writeObject(new Integer(vCount));

          oos.writeObject(colors);

          oos.writeObject(coords);

          oos.writeObject(normals);

          colors = null;

          coords = null;

          normals = null;

          System.gc();

      } else {

          System.out.println("Error: cannot save shape with geometry other than TriangleArray\n");

      }

  }

  /*

   * reads the shape array

   */

  public void readShapeArrays(Shape3D shapeFast, Shape3D shape, String name) {

      //System.out.println("readShapeArray()\n");

      try {

          FileInputStream fis = new FileInputStream(name);

          ObjectInputStream ois = new ObjectInputStream(fis);

          TriangleArray traFast = readArray(ois);

          TriangleArray tra = readArray(ois);

          ois.close();

          shapeFast.setGeometry(traFast);

          setAppearance(shapeFast, true);

          shape.setGeometry(tra);

          setAppearance(shape, false);

          //System.out.println("OK: restored arrays\n");

      } catch (java.lang.ClassNotFoundException e) {

          System.out.println("ClassNotFoundException while reading arrays:" + e + "\n");

      } catch (java.io.IOException e) {

          System.out.println("IOException while reading arrays:" + e + "\n");

      }

  }

  /*

   * reads the array

   */

  private TriangleArray readArray(ObjectInputStream ois) throws java.lang.ClassNotFoundException, java.io.IOException {

    Integer itmp = (Integer)ois.readObject();

    int vCount = itmp.intValue();

    //System.out.println("TriangleArray: " + vCount + " vertices\n");

    TriangleArray tra = new TriangleArray(vCount, TriangleArray.COLOR_3 | TriangleArray.COORDINATES | TriangleArray.NORMALS);

    float[] colors = (float[])ois.readObject();

    tra.setColors(0, colors);

    double[] coords = (double[])ois.readObject();

    tra.setCoordinates(0, coords);

    float[] normals = (float[])ois.readObject();

    tra.setNormals(0, normals);

    return tra;

  }

  /*

   * sets the appearance of the dem

   */

  protected void setAppearance(Shape3D shape, boolean asWireframe) {

      // setup an appearance object

      Appearance ap = new Appearance();

      // setup a material object

      Material m = new Material();

      // enable lighting

      m.setLightingEnable(true);

      // set the material

      ap.setMaterial(m);

      // setup polygon attributes object

      PolygonAttributes pa = new PolygonAttributes();

      // check wireframe mode and the set polygon mode

      if(asWireframe) 

          pa.setPolygonMode(PolygonAttributes.POLYGON_LINE);

      pa.setCullFace(PolygonAttributes.CULL_NONE);

      // set the cull face mode

      //pa.setCullFace(PolygonAttributes.CULL_BACK);

      // set the polygon attributes

      ap.setPolygonAttributes(pa);

      // set the appearance of the shape

      shape.setAppearance(ap);

  } // setAppearance

  /*

   * conditions the Shape3D shape

   */

  public void conditionShape3D(Shape3D shape) {

    Geometry geometry = shape.getGeometry();

    //System.out.println(geometry);

    if(geometry instanceof TriangleArray) {

      TriangleArray tra = (TriangleArray)geometry;

      int vCount = tra.getVertexCount();

      //System.out.println("TriangleArray: " + vCount + " vertices\n");

      TriangleArray traNew = new TriangleArray(vCount, TriangleArray.COLOR_3 | TriangleArray.COORDINATES | TriangleArray.NORMALS);

      Point3d point = new Point3d();

      double hMin =  100000000.0d;

      double hMax = -100000000.0d;

      //System.out.println("  coloring...\n");

      float[] colors = new float[vCount * 3];

      float[] color = new float[3];

      for(int i=0; i < vCount ;i++) {

        tra.getCoordinate(i, point);

        double[] pcoord = new double[3];

        point.get(pcoord);

        double h = pcoord[2];

        if(h > hMax) {

          hMax = h;

        }

        if(h < hMin) {

          hMin = h;

        }

        colorByHeight(h, color);

        System.arraycopy(color, 0, colors, i*3, 3);

      }

      double range = hMax - hMin;

      //System.out.println("  min=" + hMin + "  max=" + hMax + "  range=" + range + "\n");

      traNew.setColors(0, colors);

      double[] coords = new double[vCount * 3];

      tra.getCoordinates(0, coords);

      traNew.setCoordinates(0, coords);

      float[] normals = new float[vCount * 3];

      tra.getNormals(0, normals);

      traNew.setNormals(0, normals);

      shape.setGeometry(traNew);

    }

  }

  /*

   * colors the elevation based on the height

   */

  public void colorByHeight(double h, float[] color) {

      // colors relate to elevation points on the dem

      float[] MyWater     = { 0.0f, 0.5f, 1.0f };

      float[] MyGray      = { 0.7f, 0.7f, 0.7f };

      float[] MyGreen     = { 0.05f, 0.8f, 0f };

      float[] MyGreen1    = { 0.07f, 0.75f, 0.05f };

      float[] MyGreen2    = { 0.1f, 0.7f, 0.07f };

      float[] MyGreen3    = { 0.12f, 0.63f, 0.1f };

      float[] MyForestGreen = { 0.137255f, 0.556863f, 0.137255f };

      float[] MyDarkForestGreen = { 0.25f, 0.456863f, 0.1f };

      float[] MyKhaki     = { 0.623529f, 0.623529f, 0.372549f };

      // MyKhaki*0.8

      float[] MyDarkKhaki = {0.4988f, 0.4988f, 0.2980f };

      // MyKhaki*0.6

      float[] MyVeryDarkKhaki =   { 0.3741f, 0.3741f, 0.22353f };

      float[] MyBaseBrown = { 1.0f, 0.74f, 0.65f };

      // MyBaseBrown*0.75

      float[] MyBrown75   = { 0.75f, 0.555f, 0.4875f };

      // MyBaseBrown*0.65

      float[] MyBrown65   = { 0.65f, 0.487f, 0.4225f };

      // MyBaseBrown*0.55

      float[] MyBrown55   = { 0.55f, 0.407f, 0.3575f };

      // MyBaseBrown*0.45

      float[] MyBrown45   = { 0.45f, 0.333f, 0.2925f };

      // White*0.75

      float[] MyGray75    = { 0.75f, 0.75f, 0.75f };

      // White*0.85

      float[] MyGray85    = { 0.85f, 0.85f, 0.85f };

      float[] MyWhite     = { 1.0f, 1.0f, 1.0f };

      // set the height

      h /= 3000.0;

      if (h > 0.830) {

          System.arraycopy((Object)MyWhite, 0, (Object)color, 0, 3);

      } else if(h > 0.730) {

          System.arraycopy((Object)MyGray85, 0, (Object)color, 0, 3);

      } else if(h > 0.630) {

          System.arraycopy((Object)MyGray75, 0, (Object)color, 0, 3);

      } else if(h > 0.530) {

          System.arraycopy((Object)MyBrown75, 0, (Object)color, 0, 3);

      } else if(h > 0.430) {

          System.arraycopy((Object)MyBrown65, 0, (Object)color, 0, 3);

      } else if(h > 0.330) {

          System.arraycopy((Object)MyBrown55, 0, (Object)color, 0, 3);

      } else if(h > 0.230) {

          System.arraycopy((Object)MyBrown45, 0, (Object)color, 0, 3);

      } else if(h > 0.130) {

          System.arraycopy((Object)MyVeryDarkKhaki, 0, (Object)color, 0, 3);

      } else if(h > 0.080) {

          System.arraycopy((Object)MyDarkKhaki, 0, (Object)color, 0, 3);

      } else if(h > 0.060) {

          System.arraycopy((Object)MyKhaki, 0, (Object)color, 0, 3);

      } else if(h > 0.046) {

          System.arraycopy((Object)MyDarkForestGreen, 0, (Object)color, 0, 3);

      } else if(h > 0.030) {

          System.arraycopy((Object)MyForestGreen, 0, (Object)color, 0, 3);

      } else if(h > 0.020) {

          System.arraycopy((Object)MyGreen3, 0, (Object)color, 0, 3);

      } else if(h > 0.012) {

          System.arraycopy((Object)MyGreen2, 0, (Object)color, 0, 3);

      } else if(h > 0.007) {

          System.arraycopy((Object)MyGreen1, 0, (Object)color, 0, 3);

      } else if(h > 0) {

          System.arraycopy((Object)MyGreen, 0, (Object)color, 0, 3);

      } else {

          System.arraycopy((Object)MyWater, 0, (Object)color, 0, 3);

      }

  }

} // Dem
/*

 *    (#) DemData.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import javax.vecmath.*;

/*

 * utility class used to manipulate the dem

 */

public class DemData extends Object {

  Point3f a[] = null;

  Point3f b[] = null;

  public DemData() {

  }

} // DemData
/*

 *    (#) DemFactory.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import java.io.*; 

import javax.media.j3d.*;

import javax.vecmath.*;

/*

 * class implements the FilenameFilter

 */

class DemFilenameFilter implements FilenameFilter {

      public boolean accept(java.io.File file, java.lang.String str) {

          if(str.toLowerCase().endsWith(".dem")) {

              return true;

          }

          return false;

      }

} // DemFilenameFilter

/*

 * the class productes the dem to be used by the simulation 

 */

public class DemFactory {

    // Canonical names for directories - to be used for file names:

    private static String m_sCacheDir = null;

    //

    private static String m_sDemDir = null;

    //

    private static String m_areaNames[] = null;

    //

    private static String m_areaName = null;

    /** Configures DemFactory

     * computes path names for DEM folder and cache folder, and fills m_areaNames[] array

     * by listing all .dem files in the DEM folder. Requires DemFilenameFilter class.

     */

    public DemFactory(String demDirName, String cacheDirName) {

        File demDir = new File(demDirName);

        File cacheDir = new File(cacheDirName);

        try {

            m_sCacheDir = cacheDir.getCanonicalPath();

            System.out.println("CACHE path=" + m_sCacheDir);

            if(!cacheDir.exists()) {

                if(!cacheDir.mkdirs()) {

                    System.err.println("Error: failed to create cache folder: " + m_sCacheDir);

                    System.exit(1);

                }

            }

            m_sDemDir = demDir.getCanonicalPath();

            System.out.println("DEM path=" + m_sDemDir);

            if(!demDir.exists()) {

                System.err.println("Error: DEM folder not found: " + m_sDemDir);

                System.exit(1);

            }

            FilenameFilter filter = new DemFilenameFilter();

            String demFiles[] = demDir.list(filter);

            int demFilesCount = demFiles.length;

            if(demFilesCount == 0) {

                System.err.println("Error: no DEM files in folder: " + m_sDemDir);

                System.exit(1);

            }

            m_areaNames = new String[demFilesCount];

            for(int i=0; i < demFilesCount ;i++) {

                String name = demFiles[i];

                System.out.print("    " + name);

                m_areaNames[i] = name.substring(0, name.length() - 4);

                System.out.println(" --->  " + m_areaNames[i]);

            }

        } catch(Exception e) {

            e.printStackTrace();

            System.exit(1);

        }

    } // DemFactory

    /*

     * returns the area names

     */

    public static String[] getAreaNames() {

        return m_areaNames;

    } // getAreaNames

    /*

     * returns the area name

     */

    public static String getAreaName() {

        return m_areaName;

    } // getAreaName

    /*

     * method produces the dem

     */

    public static Dem produce(BoundingSphere bounds, int index) {

        Dem dem = null;

        if(index < 0) { // use areaName from ProgramConfig

            String preferredAreaName = ProgramConfig.getAreaName();

            if(preferredAreaName == null) {

                index = 0;

            } else {

                boolean found = false;

                for(int i=0; i < m_areaNames.length ;i++) {

                    if(m_areaNames[i].equals(preferredAreaName)) {

                        index = i;

                        found = true;

                        break;

                    }

                }

                if(!found) {

                    index = 0;

                }

            }

        }

        m_areaName = m_areaNames[index];

        String demName = m_sDemDir + "/" + m_areaName + ".dem";

        String shpName = m_sCacheDir + "/" + m_areaName + ".shp";

        dem = new Dem(bounds, demName, shpName);

        return dem;

    } // produce

} // DemFactory
/*

 *    (#) DemLoader.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import javax.vecmath.*;

import java.io.*;

/*

 * class loads the dem from the dem file

 */

public class DemLoader {

    public static final int RAKE_ONE = 6; // how to rake original data into apoint3f

    public static final int RAKE_TWO = 2; // how to rake apoint3f even more to make bpoint3f

    protected FileReader rdr = null;

    /*

     * default constructor

     */

    public DemLoader() {

    }

    /**

     * bullet-proof parseInt - at worst returns 0

     */

    public static int parseInt(String sint) {

        int ret = 0;

        try {


// try the easy way first

            ret = Integer.parseInt(sint);

        } catch (Exception e) {

            byte[] bytes = sint.getBytes();

            byte[] bbb = new byte[bytes.length + 1];

            int j = 0;

            bbb[j++] = (byte)'0';

            String digits = "0123456789";

            for(int i=0; i < bytes.length ;i++) {

                char chr = (char)bytes[i];

                if(digits.indexOf(chr) != -1) {

                    bbb[j++] = (byte)chr;

                }

            }

            String sret = new String(bbb, 0, 0, j);

            try {

                ret = Integer.parseInt(sret);

            } catch (Exception ee) {

                System.out.println("Can't convert to int: " + sint);

                ret = 0;

            }

        }

        return ret;

    }

    /**

     * DemData is filled the following way:

     * Point3f a[]   - receiver array for full DEM

     * Point3f b[]   - receiver for "fast" (or "raked") DEM, containing much less points

     */

    public DemData loadDEM(String demName) throws java.io.FileNotFoundException {

        boolean debug = true;

        rdr = new FileReader(demName);

        StreamTokenizer readerTokenizer = new StreamTokenizer(rdr);

        DEMHeaderData dEMHeaderData = readHeader(readerTokenizer, debug);

        int i1 = -2;

        int j1 = dEMHeaderData.col;

        int b1 = RAKE_ONE;  // how to rake original data into apoint3f

        int b2 = RAKE_ONE;

        int bb1 = RAKE_TWO;  // how to rake apoint3f even more to make bpoint3f

        int bb2 = RAKE_TWO;

        System.err.println("FYI: read DEM header: col=" + dEMHeaderData.col);

        int aan[][] = new int[j1][];

        int k1;

        for (k1 = 0; k1 < j1; k1++) {

            if (debug) {

                System.err.print(new StringBuffer(String.valueOf(k1)).append(" ").toString());

                if(k1 % 20 == 0) {

                    System.err.println("");

                }

            }

            if (k1 % b1 == 0) {

                aan[k1] = readRow(readerTokenizer, i1);

            } else {

                // just read the row without filling the array:

                readRow(readerTokenizer, 0);

                aan[k1] = null;

            }

        }

        Point3f apoint3f[] = fillPointArray(aan, j1, b1, b2, debug);

        if (debug) {

            System.err.println("\nFinished first array...");

        }

        b1 *= bb1;

        b2 *= bb2;

        // free some of the source array:

        for (k1 = 0; k1 < j1; k1++) {

            if (k1 % b1 != 0) {

                aan[k1] = null;

            }

        }

        // now rake the second array using different b1, b2 into array bpoint3f:

        Point3f bpoint3f[] = fillPointArray(aan, j1, b1, b2, debug);

        if (debug) {

            System.err.println("\nFinished second array...");

        }

        // free the array:

        for (k1 = 0; k1 < j1; k1++) {

            aan[k1] = null;

        }

        DemData demData = new DemData();

        demData.a = apoint3f;

        demData.b = bpoint3f;

        return demData;

    }

    /*

     * method fills the point array

     */

    private Point3f[] fillPointArray(int[][] aan, int j1, int b1, int b2, boolean debug) {

        int i1 = aan[0].length;

        int pLen = (i1 - 1) / b1 * ((j1 - 1) / b2) * 6;

        if (debug) {

            System.err.println("fillPointArray() i1=" + i1 + " b1=" + b1 + " b2=" + b2 + "   allocating Point3f[" + pLen + "]");

        }

        Point3f apoint3f[] = new Point3f[pLen];

        int i2 = 0;

        float f = aan[0][0];

        int j2;

        for (j2 = 0; j2 < (j1 - 1) / b2; j2++) {

            if (debug) {

                System.err.print(new StringBuffer(String.valueOf(j2)).append(":").toString());

                if(j2 % 40 == 0) {

                    System.err.println("");

                }

            }

            for (int k2 = 0; k2 < (i1 - 1) / b1; k2++) {

                apoint3f[i2 + 5] = new Point3f((float)((k2 + 1) * b1), (float)((j2 + 1) * b2), (float)aan[(j2 + 1) * b2][(k2 + 1) * b1]);

                if ((k2 / b1 + j2 / b2) % 2 == 1) {

                    if (k2 > 0 && j2 > 0) {

                        apoint3f[i2] = apoint3f[i2 - ((i1 - 1) / b1 + 1) * 6 + 5];

                        apoint3f[i2 + 1] = apoint3f[i2 - (i1 - 1) / b1 * 6 + 5];

                        apoint3f[i2 + 2] = apoint3f[i2 - 6 + 5];

                    } else if (k2 > 0) {

                        apoint3f[i2] = new Point3f((float)(k2 * b1), (float)(j2 * b2), (float)aan[j2 * b2][k2 * b1]);

                        apoint3f[i2 + 1] = new Point3f((float)((k2 + 1) * b1), (float)(j2 * b2), (float)aan[j2 * b2][(k2 + 1) * b1]);

                        apoint3f[i2 + 2] = apoint3f[i2 - 6 + 5];

                    } else if (j2 > 0) {

                        apoint3f[i2] = new Point3f((float)(k2 * b1), (float)(j2 * b2), (float)aan[j2 * b2][k2 * b1]);

                        apoint3f[i2 + 1] = apoint3f[i2 - (i1 - 1) / b1 * 6 + 5];

                        apoint3f[i2 + 2] = new Point3f((float)(k2 * b1), (float)((j2 + 1) * b2), (float)aan[(j2 + 1) * b2][k2 * b1]);

                    } else {

                        apoint3f[i2] = new Point3f((float)(k2 * b1), (float)(j2 * b2), (float)aan[j2 * b2][k2 * b1]);

                        apoint3f[i2 + 1] = new Point3f((float)((k2 + 1) * b1), (float)(j2 * b2), (float)aan[j2 * b2][(k2 + 1) * b1]);

                        apoint3f[i2 + 2] = new Point3f((float)(k2 * b1), (float)((j2 + 1) * b2), (float)aan[(j2 + 1) * b2][k2 * b1]);

                    }

                    apoint3f[i2 + 3] = apoint3f[i2 + 2];

                    apoint3f[i2 + 4] = apoint3f[i2 + 1];

                    f = min(f, apoint3f[i2].z, apoint3f[i2 + 1].z, apoint3f[i2 + 2].z, apoint3f[i2 + 5].z);

                } else {

                    if (k2 > 0 && j2 > 0) {

                        apoint3f[i2] = apoint3f[i2 - ((i1 - 1) / b1 + 1) * 6 + 5];

                        apoint3f[i2 + 1] = apoint3f[i2 - (i1 - 1) / b1 * 6 + 5];

                        apoint3f[i2 + 3] = apoint3f[i2 - 6 + 5];

                    } else if (k2 > 0) {

                        apoint3f[i2] = new Point3f((float)(k2 * b1), (float)(j2 * b2), (float)aan[j2 * b2][k2 * b1]);

                        apoint3f[i2 + 1] = new Point3f((float)((k2 + 1) * b1), (float)(j2 * b2), (float)aan[j2 * b2][(k2 + 1) * b1]);

                        apoint3f[i2 + 3] = apoint3f[i2 - 6 + 5];

                    } else if (j2 > 0) {

                        apoint3f[i2] = new Point3f((float)(k2 * b1), (float)(j2 * b2), (float)aan[j2 * b2][k2 * b1]);

                        apoint3f[i2 + 1] = apoint3f[i2 - (i1 - 1) / b1 * 6 + 5];

                        apoint3f[i2 + 3] = new Point3f((float)(k2 * b1), (float)((j2 + 1) * b2), (float)aan[(j2 + 1) * b2][k2 * b1]);

                    } else {

                        apoint3f[i2] = new Point3f((float)(k2 * b1), (float)(j2 * b2), (float)aan[j2 * b2][k2 * b1]);

                        apoint3f[i2 + 1] = new Point3f((float)((k2 + 1) * b1), (float)(j2 * b2), (float)aan[j2 * b2][(k2 + 1) * b1]);

                        apoint3f[i2 + 3] = new Point3f((float)(k2 * b1), (float)((j2 + 1) * b2), (float)aan[(j2 + 1) * b2][k2 * b1]);

                    }

                    apoint3f[i2 + 4] = apoint3f[i2];

                    apoint3f[i2 + 2] = apoint3f[i2 + 5];

                    f = min(f, apoint3f[i2].z, apoint3f[i2 + 1].z, apoint3f[i2 + 3].z, apoint3f[i2 + 5].z);

                }

                i2 += 6;

            }

        }

        return apoint3f;

    }

    /*

     * returns the min of the two floats passed

     */

    private float min(float f1, float f2) {

        return (f2 < f1) ? f2 : f1;

    }

    /*

     * returns the min of the five floats passed

     */

    private float min(float f1, float f2, float f3, float f4, float f5) {

        return min(min(min(f1, f2), min(f3, f4)), f5);

    }

    /*

     * read the bytesteam from a tokenizer

     */

    private String readBytes(StreamTokenizer readerTokenizer, int i) {

        String string = new String();

        boolean flag = false;

        for (int j = 0; j < i; j++) {

            char ch;

            try {

                ch = (char)rdr.read();

            } catch(IOException e) {

                return string;

            }

            if (ch == 10)

                return string;

            if (ch != 32) {

                if (!flag)

                    flag = true;

                string = new StringBuffer(String.valueOf(string)).append(ch).toString();

            }

        }

        if (!flag) {

            return null;

        } else {

            return string;

        }

    }

    /*

     * reads the Dem header

     */

    private DEMHeaderData readHeader(StreamTokenizer readerTokenizer, boolean flag) {

        DEMHeaderData dEMHeaderData = new DEMHeaderData(this);

        readBytes(readerTokenizer, 858);

        dEMHeaderData.col = parseInt(readBytes(readerTokenizer, 6));

        readBytes(readerTokenizer, 160);

        return dEMHeaderData;

    }

    /*

     * reads a row from the stream tokenizer

     */

    public int[] readRow(StreamTokenizer readerTokenizer, int i1) {

        try {

            readerTokenizer.nextToken();

        } catch (IOException e) {

            System.err.println("Error: " + e);

            e.printStackTrace();

        }

        readBytes(readerTokenizer, 6);

        int j1 = parseInt(readBytes(readerTokenizer, 6));

        int k1 = parseInt(readBytes(readerTokenizer, 6));

        readBytes(readerTokenizer, 119);

        // System.err.println("IP: readRow(..., " + i1 + ")  j1=" + j1 + " k1=" + k1);

        int i2 = (i1 < 0) ? j1 : i1;

        int an[] = new int[i2];

        for (int j2 = 0; j2 < j1; j2++) {

            String string = readBytes(readerTokenizer, 6);

            if (string == null) {

                string = readBytes(readerTokenizer, 4);

            }

            if (j2 < i2) {

                int k2;

                if (string != null) {

                    k2 = parseInt(string) - 140;

                } else {

                    k2 = an[(j2 - 1 < 0) ? 100 : (j2 - 1)];

                }

                an[j2] = k2;

            }

        }

        return an;

    }

} // DemLoader

/*

 * utility class used by the loader

 */

class DEMHeaderData {

    int col;

    public DEMHeaderData(DemLoader dEM) {

    }

} // DemLoader
/*

 *    (#) FlightBehavior.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import java.awt.*;

import java.awt.event.*;

import java.util.*;

import javax.media.j3d.*;

import javax.vecmath.*;

/*

 * class implements the flight behavior of the plane

 */

public class FlightBehavior extends Behavior {

    // the vector of listeners

    private Vector m_listeners = new Vector();

    // the wakeup timer

    private WakeupOnElapsedTime  m_timer;

    // flag used for plane stopped

    private boolean m_stopped = true;

    // the dem

    private Dem m_dem = null;

    // the translator transformation group

    private TransformGroup m_translator = new TransformGroup();

    // the rotator transformation group

    private TransformGroup m_rotator = new TransformGroup();

    // the current transformation

    private Transform3D m_currXformT = new Transform3D();

    // the current rotation

    private Transform3D m_currXformR = new Transform3D();

    // the aelerons

    private double  m_roll  = 0.0;

    // the elevator

    private double  m_pitch = 0.0;

    // the rudder

    private double  m_yaw   = 0.0;

    // the throttle control

    private double  m_speed = 0.0;

    // reverse setting

    private double  m_reverse = 1.0;

    /** Creates new FlightBehavior */

    public FlightBehavior() {

        super();

    }

    /*

     * initialize the flight behavior

     */

    public void initialize() {

        // set the roll

        setRoll(0.0);

        // set the pitch

        setPitch(0.0);

        // set the yaw

        setYaw(0.0);

        // set the speed

        setSpeed(0.0);

        // set stopped to true

        m_stopped = true;

        // set the wakeup time

        m_timer = new WakeupOnElapsedTime(1000 / ProgramConfig.getFramesPerSecond());

        // set the timer

        this.wakeupOn(m_timer);

    }

    /*

     * set the frames per second

     */

    public void setFramesPerSecond() {

        // start the wakeup timer

        m_timer = new WakeupOnElapsedTime(1000 / ProgramConfig.getFramesPerSecond());

        // set the wakup timer

        this.wakeupOn(m_timer);

    }

    /*

     * sets the reverse attribute

     */

    public void setReverse(boolean rev) {

        m_reverse = rev ? -1.0 : 1.0;

    }

   /*

    * sets the roll factor

    */

    public void setRoll(double roll) {

        m_roll = roll * m_reverse;

    }

    /*

     * sets the pitch

     */

    public void setPitch(double pitch) {

        m_pitch = pitch;

    }

  /*

   * sets the yaw factor

   */

    public void setYaw(double yaw) {

        m_yaw = yaw * m_reverse;

    }

    /*

     * sets the speed

     */

    public void setSpeed(double speed) {

        m_speed = speed * m_reverse;

    }

    /*

     * sets the joint of the branch group

     */

    public void setJoint(BranchGroupRT joint) {

        m_rotator = joint.getRotation();

        m_translator = joint.getPosition();

        // rotator is already child of translator

        m_translator.addChild(this);

    }

    /*

     * sets the dem

     */

    public void setDem(Dem dem) {

        m_dem = dem;

    }

    /*

     * process the stimulus

     */

    public void processStimulus(Enumeration criteria) {

        WakeupCriterion wakeup = null;

        // Process all pending wakeups

        while(criteria.hasMoreElements()) {

            wakeup = (WakeupCriterion)criteria.nextElement( );

            if (wakeup instanceof WakeupOnElapsedTime ) {

                processTimerTick();

            }

        }

        this.wakeupOn( m_timer );

    }

    /*

     * sets the stopped flag

     */

    private void setStopped(boolean stopped) {

        if(m_stopped != stopped) {

            m_stopped = stopped;

            if(stopped) {

                if(m_dem != null)

                    m_dem.renderFast(false);

                else

                    if(m_dem != null)

                        m_dem.renderFast(true);

            }

        }

    }

    /*

     * stop the plane movement

     */

    public void stopMovement() {

        // set the roll

        m_roll  = 0.0;

        // set the pitch

        m_pitch = 0.0;

        // set the yaw

        m_yaw   = 0.0;

        // set the speed

        m_speed = 0.0;

    }

    /*

     * process the timer

     */

    private void processTimerTick() {

        if((Math.abs(m_roll) < 0.01) && (Math.abs(m_pitch) < 0.01)

        && (Math.abs(m_yaw) < 0.01) && (Math.abs(m_speed) < 0.01)) {

            stopMovement();

            setStopped(true);   // send events if needed

            return;

        }

        setStopped(false);    // send events if needed

        processMovement();

    }

    /*

     * process the movement of the plane

     */

    private void processMovement() {

        Matrix3d noseRotation = new Matrix3d();     // rotational component of the rotator

        Transform3D m_currXformR = new Transform3D();

        m_rotator.getTransform(m_currXformR);

        m_currXformR.get(noseRotation);

        //System.out.println("noseRotation=" + noseRotation);

        int framesPerSecond = ProgramConfig.getFramesPerSecond();

        // process pitch (elevator function):

        AxisAngle4d pitchDirection = new AxisAngle4d(1.0, 0.0, 0.0, m_pitch * ProgramConfig.getPitchFactor() / framesPerSecond);

        Matrix3d pitchRotation = new Matrix3d();     // rotational component set by pitch

        pitchRotation.set(pitchDirection);

        noseRotation.mul(pitchRotation);

        // process yaw (rudder function):

        AxisAngle4d yawDirection = new AxisAngle4d(0.0, 1.0, 0.0, m_yaw * ProgramConfig.getYawFactor() / framesPerSecond);

        Matrix3d yawRotation = new Matrix3d();     // rotational component set by yaw

        yawRotation.set(yawDirection);

        noseRotation.mul(yawRotation);

        // process roll (aelerons function):

        AxisAngle4d rollDirection = new AxisAngle4d(0.0, 0.0, 1.0, m_roll * ProgramConfig.getRollFactor() / framesPerSecond);

        Matrix3d rollRotation = new Matrix3d();     // rotational component set by roll

        rollRotation.set(rollDirection);

        noseRotation.mul(rollRotation);

        // we are done with rotations, set the rotator:

        m_currXformR.set(noseRotation);

        //System.out.println("noseRotation=" + noseRotation);

        m_rotator.setTransform(m_currXformR);

        // process the forward movement, using nose direction and speed:

        Vector3d noseDirection = new Vector3d(0, 0, -1.0);  // where the nose is directed

        noseRotation.transform(noseDirection);              // apply rotational matrix

        double distanceTraveled = m_speed * ProgramConfig.getSpeedFactor() / framesPerSecond;

        noseDirection.scale(distanceTraveled);   // now holds displacement adjusted for frame rate

        //System.out.println("noseDirection=" + noseDirection);

        Transform3D m_currXformT = new Transform3D();

        m_translator.getTransform(m_currXformT);

        Vector3d tmp = new Vector3d();

        m_currXformT.get(tmp);

        tmp.add(noseDirection);

        //System.out.println("new position=" + tmp);

        notifyListeners(new Point3d(tmp.x, tmp.y, tmp.z), new Vector3d(tmp), Math.abs(distanceTraveled));

        m_currXformT.set(tmp);

        m_translator.setTransform(m_currXformT);

    }

    /*

     * add a position listener

     */

    public void addPositionListener(PositionListener listener) {

        if(!m_listeners.contains(listener))

            m_listeners.addElement(listener);

    }

    /*

     * remove the position listener

     */

    public void removePositionListener(PositionListener listener) {

        m_listeners.removeElement(listener);

    }

    /*

     * notify the listeners that an event occurred

     */    

    private void notifyListeners(Point3d newPos, Vector3d travel, double distanceTraveled) {

        Vector copyOfListeners = (Vector)(m_listeners.clone());

        PositionEvent posEvent = new PositionEvent(this, newPos, travel, distanceTraveled);

        Enumeration enum = copyOfListeners.elements();

        while(enum.hasMoreElements()) {

            PositionListener listener = (PositionListener)enum.nextElement();

            listener.positionChanged(posEvent);

        }

    }

} // FlightBehavior
/*

 *    (#) GunEvent.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

/*

 * class creates a gun event

 */

public class GunEvent implements Runnable {

    Thread m_thread = null;

    /** Creates new GunEvent */

    public GunEvent() {

    }

    public void run() {

        System.out.println("A gun has been fired.");

    }

} // GunEvent
/*

 *    (#) HelpDialog.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import java.awt.*;

import java.io.*;

/*

 * creates the HelpDialog that is executed from the front end

 */

public class HelpDialog extends javax.swing.JDialog {

    // the help topic

    private String m_topic;

    // the help filename

    private String m_helpFileName = "misc/Help.txt";

    /** Creates new form DlgHelp */

    //public HelpDialog(String topic)

    public HelpDialog(String topic) {

        // set the topic

        m_topic = topic;

        // initialize the components

        initComponents();

        // set the bounds of the Dialog box

        setBounds(200, 200, 500, 700);

        // get the help text and return it to the list

        getHelpText(m_topic, helpList);

    }

    /*

     * get the help test

     */

    protected void getHelpText(String label, List list) {

        // set the seeking flag

        boolean seeking = true;

        // read the section of the help file:

        InputStream is = null;

        // try to get the input from a file

        try {

            is = new FileInputStream(m_helpFileName);

        } catch (Exception e) {

            System.err.println(m_helpFileName + " " + e);

            list.addItem("Help subsystem error: " + e);

            return;

        }

        DataInputStream dis = new DataInputStream(is);

        String str;

        int lineno = 1;

        String labelStart = "HELPSTART=" + label;

        try {

            for(; (str=dis.readLine()) != null ;lineno++) {

                if(str.equalsIgnoreCase(labelStart)) {

                    seeking = false;

                    continue;

                }

                if(!seeking && str.startsWith("HELPSTART=")) {

                    break;

                }

                if(!seeking) {

                    String tmp = str.startsWith("\t") ? "    " : "";

                    tmp += str.replace('\t', ' ');

                    list.addItem(tmp);

                }

            }

        } catch (Exception e) {

            System.err.println("line " + lineno + " of "

            + m_helpFileName + " " + e);

        }

        try { is.close(); } catch (Exception e) { }

        if(list.countItems() == 0) {

            list.addItem("No help is available on this topic (" + label + ")");

        }

    }

    /** This method is called from within the constructor to

     * initialize the form.

     * WARNING: Do NOT modify this code. The content of this method is

     * always regenerated by the Form Editor.

     */

    private void initComponents() {

        bottomJPanel = new javax.swing.JPanel();

        closeJButton = new javax.swing.JButton();

        helpList = new java.awt.List();

        getContentPane().setLayout(new java.awt.BorderLayout(10, 10));

        setTitle("JavaFlight Help");

        addWindowListener(new java.awt.event.WindowAdapter() {

            public void windowClosing(java.awt.event.WindowEvent evt) {

                closeDialog(evt);

            }

        });

        bottomJPanel.setPreferredSize(new java.awt.Dimension(0, 60));

        bottomJPanel.setMinimumSize(new java.awt.Dimension(0, 20));

        closeJButton.setText("Close");

        closeJButton.setHorizontalAlignment(javax.swing.SwingConstants.RIGHT);

        closeJButton.addActionListener(new java.awt.event.ActionListener() {

            public void actionPerformed(java.awt.event.ActionEvent evt) {

                closeJButtonActionPerformed(evt);

            }

        });

        bottomJPanel.add(closeJButton);

        getContentPane().add(bottomJPanel, java.awt.BorderLayout.SOUTH);

        getContentPane().add(helpList, java.awt.BorderLayout.CENTER);

        pack();

    }

    private void closeJButtonActionPerformed(java.awt.event.ActionEvent evt) {

        // Add your handling code here:

        cleanup();

    }

    private void jButton5ActionPerformed(java.awt.event.ActionEvent evt) {

        // Add your handling code here:

    }

    /** Closes the dialog */

    private void closeDialog(java.awt.event.WindowEvent evt) {

        cleanup();

    }

    private void cleanup() {

        setVisible(false);

        dispose();

    }

    // Variables declaration - do not modify

    private javax.swing.JPanel bottomJPanel;

    private javax.swing.JButton closeJButton;

    private java.awt.List helpList;

    // End of variables declaration

} // HelpDialog
/*

 *    (#) LandEvent.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import javax.swing.*;

/*

 * class creates the landing event

 */

public class LandEvent implements Runnable {

    // the thread

    Thread m_thread = null;

    // the message to display

    String m_message;

    /** Creates new CrashEvent */

    public LandEvent(String message) {

        // set the message

        m_message = message;

       //System.out.println("You have crashed!");

       // set the thread

       m_thread = new Thread(this);

       // run the thread

       m_thread.start();

    }

    public void run() {

        JOptionPane.showMessageDialog(null, m_message, "Land", JOptionPane.INFORMATION_MESSAGE);

    }

} // LandEvent
/*

 *    (#) LandingSequence.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

/*

 * class creates the landing sequence objects

 */

public class LandingSequence implements Runnable {

    /** Creates new LandingSequence */

    public LandingSequence() {

    }

    public void run() {

    }

} // LandingSequence
/*

 *    (#) MainFrame.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import java.awt.*;

/*

 * creates the main frame of the simulation that holds the main panel and the 

 * control panel

 */

public class MainFrame extends javax.swing.JFrame  {    

    public static MainFrame m_this = null;

    // Variables declaration

    private javax.swing.JPanel jPanel2;

    private ControlPanel m_controlPanel;

    private MainView m_mainView;

    // End of variables declaration

    /** Creates new form MainFrame */

    public MainFrame()  {

        m_this = this;

        initComponents();

        //getContentPane().add(jPanel2, java.awt.BorderLayout.SOUTH);

        //getContentPane().add(m_mainView, java.awt.BorderLayout.CENTER);

        m_mainView.setControlPanel(m_controlPanel);

        pack();

    }

    /** This method is called from within the constructor to initialize the form.

     */

    public void initComponents() {

        jPanel2 = new javax.swing.JPanel();

        m_controlPanel = new ControlPanel();

        //ystem.out.println("trying to call main view.");

        m_mainView = new MainView();

        System.out.println("cannot call main view.");

        addWindowListener(new java.awt.event.WindowAdapter() {

            public void windowClosing(java.awt.event.WindowEvent evt) {

                exitForm(evt);

            }

        });

        jPanel2.add(m_controlPanel);

        getContentPane().add(jPanel2, java.awt.BorderLayout.SOUTH);

        getContentPane().add(m_mainView, java.awt.BorderLayout.CENTER);

    }

    /** Exit the Application */

    private void exitForm(java.awt.event.WindowEvent evt) {

        Dimension s = this.getSize();

        int width = (int)s.getWidth();

        int height = (int)s.getHeight();

        ProgramConfig.setMainWindowWidth(width);

        ProgramConfig.setMainWindowHeight(height);

        ProgramConfig.setMainWindowX(this.getX());

        ProgramConfig.setMainWindowY(this.getY());

        ProgramConfig.store();

    }

    public static void setFrameTitle(String newTitle) {

        m_this.setTitle("Java Combat Simulator");

    }

} // MainFrame
/*

  * (#) MainView.java

  *

  *    author: David Carver

  *    version: 0.1a

  */

import java.awt.*;

import com.sun.j3d.utils.behaviors.mouse.*;

import javax.media.j3d.Node;

import javax.vecmath.*;

import javax.media.j3d.*;

import java.awt.event.MouseListener;

import java.awt.event.MouseMotionListener;

import java.awt.event.MouseEvent;

import java.awt.event.KeyListener;

import java.awt.event.KeyEvent;

import java.net.URL;

import java.util.Date;

import java.applet.*;

/*

 * class implements the main panel holding the 3D canvas, terrain, and 

 * plane objects

 */

public class MainView extends javax.swing.JPanel implements KeyListener {

    // setup the new game boolean

    private boolean newGame = true;

    // setup a crash event boolean to stop play

    private boolean crashEvent = false;

    // hold the terrain

    private Dem m_dem = null;

    // hold the flight behavior

    private FlightBehavior m_behavior = null;

    // hold the movement behavior

    private MovementModel m_movementModel = null;

    // hold the view of the plane

    private MyView m_view;

    // hold the plane

    private Plane m_plane;

    // the control panel object

    private ControlPanel m_controlPanel = null;

    // the bounding sphere of the scene graph

    private BoundingSphere m_bounds = new BoundingSphere(new Point3d(0.0, 0.0, 0.0), 300000.0);

    // the transform group of the object root

    private TransformGroup m_objTrans = new TransformGroup();

    // the graphics configuration

    private GraphicsConfiguration config = null;

    // the 3D canvas

    private Canvas3D m_canvas = new MyCanvas3D(config);

    // the virtual universe

    private VirtualUniverse m_universe = new VirtualUniverse();

    // the locale of the universe

    private Locale m_locale = new Locale(m_universe);

    // the top level branch of the scene graph

    private BranchGroup m_objRoot = new BranchGroup();

    // timer event that updates the fuel gauge

    private TimerEvent m_timerEvent;

    //  the x coordinate

    private int m_x;

    // the y coordinate

    private int m_y;

    // the slope of x

    private int m_dx;

    // the slope of y

    private int m_dy;

    /** Creates new form MainView */

    public MainView() {

        // initialize the swing components

        initComponents();

        // setup the member view object

        m_view = new MyView(m_canvas, m_locale);

        // setup the member behavior object

        m_behavior = new FlightBehavior();

        // set the scheduling bounds

        m_behavior.setSchedulingBounds(m_bounds);

        // add a listener to the behavior

        m_behavior.addPositionListener(m_view);

        // setup the movement model

        m_movementModel = new MovementModel(m_behavior);

        // let Java3D optimize the MyView object

        m_view.compile();

        // add the MyView object to the scene graph

        m_locale.addBranchGraph(m_view);

        // add the canvas to the to the panel

        add(m_canvas, BorderLayout.CENTER);

        // add the background to the scene graph

        m_objRoot.addChild(new MyBackground(m_bounds));

        // add the lights object to the scene graph

        m_objRoot.addChild(new MyLights(m_bounds));

        // Create the transform group node and initialize it to the

        // identity.  Enable the TRANSFORM_WRITE capability so that

        // our behavior code can modify it at runtime.  Add it to the

        // root of the subgraph.

        m_objTrans.setCapability(TransformGroup.ALLOW_TRANSFORM_READ);

        m_objTrans.setCapability(TransformGroup.ALLOW_TRANSFORM_WRITE);

        m_objTrans.setCapability(TransformGroup.ALLOW_CHILDREN_READ);

        m_objTrans.setCapability(TransformGroup.ALLOW_CHILDREN_WRITE);

        m_objTrans.setCapability(TransformGroup.ALLOW_CHILDREN_EXTEND);

        m_objRoot.addChild(m_objTrans);

        // add the axes to the scene graph

        m_objRoot.addChild(new Axes());

        // set the DEM object

        m_dem = DemFactory.produce(m_bounds, -1);

        // set the frame time

        MainFrame.setFrameTitle(DemFactory.getAreaName());

        // allow the dem to detached

        m_dem.setCapability(BranchGroup.ALLOW_DETACH);

        // add the dem to the transformation 

        m_objTrans.addChild(m_dem);

        // set the dem

        m_behavior.setDem(m_dem);   

        // create aircraft avatar

        m_plane = PlaneFactory.produce(0);

        // add the plane to the scene graph

        m_objRoot.addChild(m_plane);

        // set the joint view control

        m_behavior.setJoint(m_plane);

        // for non-view joint control

        m_behavior.setReverse(true);  

        // Have Java 3D perform optimizations on this scene graph.

        m_objRoot.compile();

        // add the branch graph

        m_locale.addBranchGraph(m_objRoot);

        // add the key listener

        m_canvas.addKeyListener(this);

    }

    /**

     * set the frames per second

     */

    public void setFramesPerSecond() {

        m_behavior.setFramesPerSecond();

    }

    /*

     * used when another dem is used

     */

    public void anotherDem(int index) {

        // set i to 0

        int i = 0;

        // get the number of children

        int nChildren = m_objTrans.numChildren();

        // loop while i < number of children

        while (i < nChildren) {

            // checj if current dem

            if(m_objTrans.getChild(i) == m_dem) {

                // remove the child

                m_objTrans.removeChild(i);

                // set dem to null

                m_dem = null;

                System.gc();

                // produce the dem

                m_dem = DemFactory.produce(m_bounds, index);

                // set the frame title

                MainFrame.setFrameTitle(DemFactory.getAreaName());

                // set the dem as detachable

                m_dem.setCapability(BranchGroup.ALLOW_DETACH);

                // add the child

                m_objTrans.addChild(m_dem);

                // set the dem for the behavior

                m_behavior.setDem(m_dem);   

                // we need to process LOD events

                m_controlPanel.setDem(m_dem);

                // set the area

                ProgramConfig.setAreaName(DemFactory.getAreaName());

                // break out of the loop

                break;

            } // if 

            // increment i

            i++;

        } // while

    } // anotherDem

    /*

     * sets the control panel view

     */

    public void setControlPanel(ControlPanel controlPanel) {

        // set the control panel

        m_controlPanel = controlPanel;

        // add a position listener to the behavior

        m_behavior.addPositionListener(controlPanel);

        // set the DEM

        m_controlPanel.setDem(m_dem);

        // set the main view

        m_controlPanel.setMainView(this);

        // start the timer to decrease the amount of fuel

        TimerEvent m_timerEvent = new TimerEvent(m_controlPanel);

    }

    /*

     * sets the crash event

     */

    public void setCrashEvent(boolean crashEvent) {

        // set the crash event

        this.crashEvent = crashEvent;

    } // setCrashEvent

    /*

     * resets the controls and the plane to start at the aircraft carrier

     */

    public void resetAll() {

        // stop the plane from moving

        m_movementModel.stopMovement();

        // reset the view position

        m_view.resetPosition();

        // reset the plane position

        m_plane.resetPosition();

        // set the crash event to false

        crashEvent = false;

        // set the new game to true

        newGame = true;

        // set the message

        m_controlPanel.setMessage("Press W to start the simulation.");

        // set the amount of fuel

        m_controlPanel.setFuel(9999);

        // set the amount of missiles

        m_controlPanel.setMissiles(14);

        // set the amount of rounds

        m_controlPanel.setRounds(0);

        // set the altitude

        //m_controlPanel.

    }

    /** This method is called from within the constructor to

     * initialize the form.

     * WARNING: Do NOT modify this code. The content of this method is

     * always regenerated by the FormEditor.

     */

  private void initComponents() {

      setLayout(new java.awt.BorderLayout());

  }

  // Variables declaration - do not modify

  // End of variables declaration

    /** Handle the key typed event: */

    public void keyTyped(final KeyEvent e) {


//processKey(e, "KEY TYPED: ");

    }

    /** Handle the key pressed event: */

    public void keyPressed(final KeyEvent e) {


processKey(e, "KEY PRESSED: ");

    }

    /** Handle the key released event: */

    public void keyReleased(final KeyEvent e) {


//processKey(e, "KEY RELEASED: ");

    }

    /*

     * process a key

     */

    protected void processKey(KeyEvent e, String s) {

        char c = e.getKeyChar();

        int keyCode = e.getKeyCode();

        int modifiers = e.getModifiers();

        String tmpString = KeyEvent.getKeyModifiersText(modifiers);

        // check if a crash has occurred

        if (!crashEvent) {

            // check if it's a new game

            if (!newGame) {

                switch(keyCode) {

                    case KeyEvent.VK_UP:

                        m_movementModel.adjustPitchStimulus(false);

                        break;

                    case KeyEvent.VK_DOWN:

                        m_movementModel.adjustPitchStimulus(true);

                        break;

                    case KeyEvent.VK_LEFT:

                        m_movementModel.adjustRollStimulus(true);

                        break;

                    case KeyEvent.VK_RIGHT:

                        m_movementModel.adjustRollStimulus(false);

                        break;                        

                    case KeyEvent.VK_W:

                        m_movementModel.adjustSpeedStimulus(true);

                        break;

                    case KeyEvent.VK_Z:

                        m_movementModel.adjustSpeedStimulus(false);

                        break;

                    case KeyEvent.VK_A:

                        m_movementModel.adjustYawStimulus(true);

                        break;

                    case KeyEvent.VK_S:

                        m_movementModel.adjustYawStimulus(false);

                        break;

                    case KeyEvent.VK_SPACE:

                        m_movementModel.stopMovement();

                        break;

                    case KeyEvent.VK_F:

                        // get the number of missiles remaining

                        int missiles = m_controlPanel.getMissiles();

                        // decrement the number of missiles

                        missiles--;

                        // set the decrement on the gauge

                        m_controlPanel.setMissiles(missiles);

                        break;

                    case KeyEvent.VK_G:

                        // get the number of rounds

                        int rounds = m_controlPanel.getRounds();

                        // decrement the number of rounds

                        rounds--;

                        // set the decrement on the gauge

                        m_controlPanel.setRounds(rounds);

                        break;

                    case KeyEvent.VK_L:

                        // start the land event

                        LandEvent landEvent = new LandEvent("You have safely landed!  Mission complete!");

                        // reset the game

                        resetAll();

                        break;

                    case KeyEvent.VK_ESCAPE:

                        resetAll();

                        break;

                } // switch

            } else {

                if (keyCode == KeyEvent.VK_W) {

                    // display a message

                    m_controlPanel.setMessage("Initiating takeoff sequence.   ");

                    // play the takeoff sound

                    //TakeoffSequence start = new TakeoffSequence();

                    // set new game to false

                    newGame = false;

                    // start the plane moving

                    m_movementModel.adjustSpeedStimulus(true);

                    //TakeoffSound sound = new TakeoffSound();

                    // play the sound

                    //sound.play();

                } // if

            } // else

        } // if  

    } // processKey

} // MainView
/*

 *    (#) MissileEvent.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

/* class creates a missile event

 */

public class MissileEvent implements Runnable {

    /** Creates new MissileEvent */

    public MissileEvent() {

    }

    public void run() {

        System.out.println("A missile has been fired.");

    }

} // MissileEvent
/*

 *    (#) MovementModel.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import javax.vecmath.*;

/*

 * class creates the movement model of the simulation

 */

public class MovementModel extends Object implements Runnable {

  private int TICKS_PER_SECOND = 10;

  //

  protected FlightBehavior m_bhv;

  //

  private Thread m_thread;

  // current control parameters:

  private double  m_rollStimulus  = 0.0;    // radians per second, aelerons

  //

  private double  m_pitchStimulus = 0.0;    // radians per second, elevator

  //

  private double  m_yawStimulus   = 0.0;    // radians per second, rudder

  //

  private double  m_speedStimulus = 0.0;    // meters per second, throttle

  // flight parameters:

  private double  m_roll  = 0.0;            // units, aelerons

  //

  private double  m_pitch = 0.0;            // units, elevator

  //

  private double  m_yaw   = 0.0;            // units, rudder

  //

  private double  m_speed = 0.0;            // units, throttle

  /** Creates new MovementModel */

  public MovementModel(FlightBehavior bhv) {

    // set the behavior  

    m_bhv = bhv;

    // instantiate a Thread object

    m_thread = new Thread(this);

    // start the Thread running

    m_thread.start();

  }

  public void setRollStimulus(double rollStimulus) {

    m_rollStimulus = rollStimulus;

  }

  public void setPitchStimulus(double pitchStimulus) {

    m_pitchStimulus = pitchStimulus;

  }

  public void setYawStimulus(double yawStimulus) {

    m_yawStimulus = yawStimulus;

  }

  public void setSpeedStimulus(double speedStimulus) {

    m_speedStimulus = speedStimulus;

  }

  public void adjustRollStimulus(boolean toLeft) {

    m_rollStimulus += toLeft ? -20.0 : 20.0;

  }

  public void adjustPitchStimulus(boolean toUp) {

    m_pitchStimulus += toUp ? -20.0 : 20.0;

  }

  public void adjustYawStimulus(boolean toLeft) {

    m_yawStimulus += toLeft ? -20.0 : 20.0;

  }

  public void adjustSpeedStimulus(boolean toIncrease) {

    m_speedStimulus += toIncrease ? 20.0 : -20.0;

    if(m_speedStimulus < 0.0) {

      m_speedStimulus = 0.0;

    }

  }

  public void stopMovement() {

    m_roll  = 0.0;

    m_pitch = 0.0;

    m_yaw   = 0.0;

    m_speed = 0.0;

    m_rollStimulus  = 0.0;

    m_pitchStimulus = 0.0;

    m_yawStimulus   = 0.0;

    m_speedStimulus = 0.0;

    m_bhv.setRoll(m_roll);

    m_bhv.setPitch(m_pitch);

    m_bhv.setYaw(m_yaw);

    m_bhv.setSpeed(m_speed);

  }

  protected void processControlsPositions() {

    m_roll  = -m_rollStimulus * 0.4;

    m_pitch = -m_pitchStimulus * 0.4;

    m_yaw   = -m_yawStimulus * 0.4;

    m_speed = m_speedStimulus * 1.0;

    // make sure rotational components melt down in time, because both 

    // sticks are not available simultaneously, and having yaw stuck is not fun:

    m_roll  *= 0.9;

    m_pitch *= 0.9;

    m_yaw   *= 0.9;

    // stimulae should also fade in time:

    m_rollStimulus  *= 0.8;

    m_pitchStimulus *= 0.8;

    m_yawStimulus   *= 0.8;

  }

  public void run() {

      while(true) {

          try {

              Thread.sleep(1000 / TICKS_PER_SECOND);

              // calculate flight parameters based on controls positions:

              processControlsPositions();

              // set flight parameters, if they are not zero:

              if((Math.abs(m_roll) > 0.01) || (Math.abs(m_pitch) > 0.01)

              || (Math.abs(m_yaw) > 0.01) || (Math.abs(m_speed) > 0.01)) {

                  m_bhv.setRoll(m_roll);

                  m_bhv.setPitch(m_pitch);

                  m_bhv.setYaw(m_yaw);

                  m_bhv.setSpeed(m_speed);

              }

          } catch(Exception e) {

              System.out.println("Exception in run(): " + e);

              e.printStackTrace();

          }

      }

  }

} // MovementModel
/*

 *    (#) MyBackground.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import javax.vecmath.Color3f;

import javax.media.j3d.Background;

import javax.media.j3d.BoundingSphere;

/*

 * class setups the background color of the simulation

 */

public class MyBackground extends Background {

    /** Creates new MyBackground */

    public MyBackground(BoundingSphere bounds) {

        // Setup the background color

        Color3f backgroundColor = new Color3f(0.1f, 0.15f, 0.3f);

        // set the color to the background color

        setColor(backgroundColor);

        // set the application bounds

        setApplicationBounds(bounds);

    } // MyBackground

} // MyBackground
/*

 *    (#) MyBackgroundSound.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

/*

 * class setups the background sounds for the simulation

 */

public class MyBackgroundSound {

    /** Creates new MyBackgroundSound */

    public MyBackgroundSound() {

    }

} // MyBackgroundSound
/*

 *    (#) MyCanvas3D.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import javax.media.j3d.Canvas3D;

import java.awt.*;

/*

 * class extends the Canvas3D object

 */

public class MyCanvas3D extends Canvas3D {

    public MyCanvas3D(GraphicsConfiguration config) {

        super(config);

    }

} // MyCanvas3D
/*

 *    (#) MyLights.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import javax.media.j3d.*;

import javax.vecmath.*;

/*

 * class setups the lighting for the simulation

 */

public class MyLights extends BranchGroup {

    /** Creates new Lights */

    public MyLights(BoundingSphere bounds) {

        // Set up the ambient light

        Color3f ambientColor = new Color3f(0.5f, 0.5f, 0.5f);

        AmbientLight ambientLightNode = new AmbientLight(ambientColor);

        ambientLightNode.setInfluencingBounds(bounds);

        addChild(ambientLightNode);

        // Set up the directional lights

        Color3f light1Color = new Color3f(1.0f, 1.0f, 0.9f);

        Vector3f light1Direction  = new Vector3f(4.0f, -7.0f, -12.0f);

        Color3f light2Color = new Color3f(0.3f, 0.3f, 0.4f);

        Vector3f light2Direction  = new Vector3f(-6.0f, -2.0f, -1.0f);

        Color3f light3Color = new Color3f(1.0f, 1.0f, 0.9f);

        Vector3f light3Direction  = new Vector3f(-4.0f, 7.0f, 12.0f);

        DirectionalLight light1 = new DirectionalLight(light1Color, light1Direction);

        light1.setInfluencingBounds(bounds);

        addChild(light1);

        DirectionalLight light2 = new DirectionalLight(light2Color, light2Direction);

        light2.setInfluencingBounds(bounds);

        addChild(light2);

        DirectionalLight light3 = new DirectionalLight(light3Color, light3Direction);

        light3.setInfluencingBounds(bounds);

        addChild(light3);

    }

} // MyLights
/*

 *    (#) MyView.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import javax.media.j3d.*;

import javax.vecmath.*;

/*

 * class implements the views used in the simulation

 */

public class MyView extends BranchGroupRT implements PositionListener {

    /** Creates new MyView */

    public MyView(Canvas3D canvas3d, Locale locale) {

        //

        resetPosition();

        //

        View view = new View();

        //

        view.setPhysicalEnvironment(new PhysicalEnvironment());

        //

        view.setPhysicalBody(new PhysicalBody());

        //

        view.addCanvas3D(canvas3d);

        //

        ViewPlatform platform = new ViewPlatform();

        //

        view.attachViewPlatform(platform);

        //

        view.setFrontClipDistance(3.0);

        //

        view.setBackClipDistance(3000000.0);

        //

        view.setFieldOfView(1.5d);

        //

        getAttachPoint().addChild(platform);

    }

    /*

     * reset the positions of the terrain

     */

    public void resetPosition() {

        //

        moveAbsolute(new Point3d(-1000.0d, -1000.0d, 60000.0d));

        //

        lookAt(new Point3d(25000, 25000, 0), true);

    }

    /*

     * changes the view when the position has changed

     */

    public void positionChanged(PositionEvent posEvent) {

        //

        Point3d pos = posEvent.getNewPos();

        //

        double distanceTraveled = posEvent.getDistanceTraveled();

        //

        if(!pos.equals(getPos())) {

            //

            lookAt(pos, true);

            //

            Vector3d viewDirection = new Vector3d(pos);

            //

            viewDirection.sub(new Vector3d(getPos()));

            //

            double distance = viewDirection.length();

            //

            if(distance > 40) {

                //

                viewDirection.scale(((distance-40) / distance) * 0.7);

                //

                moveRelative(viewDirection);

            } // if

        } // if

    } // positionChanged

} // MyView
/*

 *    (#) OptionsDialog.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import java.awt.*;

/*

 * class allows the user to change the flight settings associated with the 

 * simulation.

 */

public class OptionsDialog extends javax.swing.JDialog {

    private String m_areaName;

    private String m_areaNames[];

    private static final String configFileName = "config/config.txt";

    private ProgramConfig pc;

    /** Creates new form OptionsDialog */

    public OptionsDialog() {

        // instantiate the ProgramConfig class

        pc = new ProgramConfig(configFileName);

        // instantiate the DempFactory class

        //m_areaName = DemFactory.getAreaName();

        //m_areaNames = DemFactory.getAreaNames();

        initComponents();

        setBounds(200, 200, 610, 500);

        allowWireframe.setSelected(pc.isAllowWireframe());

        fpsJTextField.setText("" + pc.getFramesPerSecond());

        //setAreaNames(m_areaNames, m_areaName);

        planeNameJTextField.setText(pc.getPlaneName());

        planeNameJTextField.setEditable(false);

        rollFactorJTextField.setText("" + pc.getRollFactor());

        yawFactorJTextField.setText("" + pc.getYawFactor());

        pitchFactorJTextField.setText("" + pc.getPitchFactor());

        speedFactorJTextField.setText("" + pc.getSpeedFactor());

    }

    public void setAreaNames(String[] areaNames, String areaName) {

        int selectedIndex = 0;

        for(int i=0; i < areaNames.length ;i++) {

            areaNamesJComboBox.insertItemAt(areaNames[i], i);

            if(areaNames[i].equals(areaName)) {

                selectedIndex = i;

            }

        }

        areaNamesJComboBox.setSelectedIndex(selectedIndex);

    }

    /** This method is called from within the constructor to

     * initialize the form.

     * WARNING: Do NOT modify this code. The content of this method is

     * always regenerated by the Form Editor.

     */

    private void initComponents() {

        okJButton = new javax.swing.JButton();

        allowWireframe = new javax.swing.JCheckBox();

        //areaNamesJComboBox = new javax.swing.JComboBox();

        cancelJButton = new javax.swing.JButton();

        jLabel1 = new javax.swing.JLabel();

        jLabel2 = new javax.swing.JLabel();

        jLabel3 = new javax.swing.JLabel();

        jLabel4 = new javax.swing.JLabel();

        jLabel5 = new javax.swing.JLabel();

        jLabel6 = new javax.swing.JLabel();

        rollFactorJTextField = new javax.swing.JTextField();

        yawFactorJTextField = new javax.swing.JTextField();

        pitchFactorJTextField = new javax.swing.JTextField();

        speedFactorJTextField = new javax.swing.JTextField();

        jLabel7 = new javax.swing.JLabel();

        jLabel8 = new javax.swing.JLabel();

        jLabel9 = new javax.swing.JLabel();

        fpsJTextField = new javax.swing.JTextField();

        jLabel10 = new javax.swing.JLabel();

        planeNameJTextField = new javax.swing.JTextField();

        helpJButton = new javax.swing.JButton();

        getContentPane().setLayout(null);

        setTitle("Java Combat Simulator Options");

        setModal(true);

        addWindowListener(new java.awt.event.WindowAdapter() {

            public void windowClosing(java.awt.event.WindowEvent evt) {

                closeDialog(evt);

            }

        });

        okJButton.setText("OK");

        okJButton.addActionListener(new java.awt.event.ActionListener() {

            public void actionPerformed(java.awt.event.ActionEvent evt) {

                okJButtonActionPerformed(evt);

            }

        });

        getContentPane().add(okJButton);

        okJButton.setBounds(490, 40, 80, 27);

        allowWireframe.setText("Allow Wireframe");

        getContentPane().add(allowWireframe);

        allowWireframe.setBounds(60, 60, 120, 25);

        //areaNamesJComboBox.setMaximumRowCount(20);

        //getContentPane().add(areaNamesJComboBox);

        //areaNamesJComboBox.setBounds(170, 330, 260, 26);

        cancelJButton.setText("Cancel");

        cancelJButton.addActionListener(new java.awt.event.ActionListener() {

            public void actionPerformed(java.awt.event.ActionEvent evt) {

                cancelJButtonActionPerformed(evt);

            }

        });

        getContentPane().add(cancelJButton);

        cancelJButton.setBounds(490, 90, 80, 27);

        //jLabel1.setText("Area (DEM) name:");

        //getContentPane().add(jLabel1);

        //jLabel1.setBounds(60, 330, 110, 30);

        jLabel2.setText("Flight Controls Sensitivity:");

        getContentPane().add(jLabel2);

        jLabel2.setBounds(40, 170, 360, 17);

        jLabel3.setText("Roll:");

        getContentPane().add(jLabel3);

        jLabel3.setBounds(60, 210, 50, 20);

        jLabel4.setText("Yaw:");

        getContentPane().add(jLabel4);

        jLabel4.setBounds(60, 250, 50, 20);

        jLabel5.setText("Pitch:");

        getContentPane().add(jLabel5);

        jLabel5.setBounds(280, 210, 50, 20);

        jLabel6.setText("Speed:");

        getContentPane().add(jLabel6);

        jLabel6.setBounds(280, 250, 50, 20);

        getContentPane().add(rollFactorJTextField);

        rollFactorJTextField.setBounds(110, 210, 100, 21);

        getContentPane().add(yawFactorJTextField);

        yawFactorJTextField.setBounds(110, 250, 100, 21);

        getContentPane().add(pitchFactorJTextField);

        pitchFactorJTextField.setBounds(330, 210, 100, 21);

        getContentPane().add(speedFactorJTextField);

        speedFactorJTextField.setBounds(330, 250, 100, 21);

        jLabel7.setText("Rendering:");

        getContentPane().add(jLabel7);

        jLabel7.setBounds(40, 30, 120, 17);

        jLabel8.setText("Objects:");

        getContentPane().add(jLabel8);

        jLabel8.setBounds(40, 300, 100, 17);

        jLabel9.setText("Frames Per Second:");

        getContentPane().add(jLabel9);

        jLabel9.setBounds(230, 60, 120, 20);

        getContentPane().add(fpsJTextField);

        fpsJTextField.setBounds(350, 60, 70, 21);

        jLabel10.setText("Plane Name:");

        getContentPane().add(jLabel10);

        jLabel10.setBounds(60, 380, 110, 20);

        getContentPane().add(planeNameJTextField);

        planeNameJTextField.setBounds(170, 380, 260, 21);

        helpJButton.setText("Help");

        helpJButton.addActionListener(new java.awt.event.ActionListener() {

            public void actionPerformed(java.awt.event.ActionEvent evt) {

                helpJButtonActionPerformed(evt);

            }

        });

        getContentPane().add(helpJButton);

        helpJButton.setBounds(490, 140, 80, 27);

        pack();

    }

    private void closeDialog(java.awt.event.WindowEvent evt) {

        // Add your handling code here:

        cleanup();

    }

    private void helpJButtonActionPerformed(java.awt.event.ActionEvent evt) {

        // Add your handling code here:

        new HelpDialog("settings").setVisible(true);

        //new HelpDialog().setVisible(true);

    }

    private void cancelJButtonActionPerformed(java.awt.event.ActionEvent evt) {

        // Add your handling code here

        cleanup();

    }

    private void okJButtonActionPerformed(java.awt.event.ActionEvent evt) {

        // Add your handling code here:

        collectValues();

        cleanup();

    }

    private void cleanup() {

        setVisible(false);

        dispose();

    }

    private void collectValues() {

        boolean bAllowWireframe = allowWireframe.isSelected();

        pc.setAllowWireframe(bAllowWireframe);

        //m_dem.setAllowWireframe(bAllowWireframe);

        // get the frames per second

        int fps = pc.getFramesPerSecond();

        try {

            fps = Integer.parseInt(fpsJTextField.getText());

            pc.setFramesPerSecond(fps);

            //m_mainView.setFramesPerSecond();

        } catch (Exception e) {}

        //}

        // get the roll factor from the program configurator

        double rollFactor = pc.getRollFactor();

        try { 

            rollFactor = Double.parseDouble(rollFactorJTextField.getText());

            pc.setRollFactor(rollFactor); 

        } catch (Exception e) {}

        // get the yaw factor from the program configurator

        double yawFactor = pc.getYawFactor();

        try { 

            yawFactor = Double.parseDouble(yawFactorJTextField.getText());

            ProgramConfig.setYawFactor(yawFactor);  

        } catch (Exception e) {}

        // get the pitch factor from the program configurator

        double pitchFactor = ProgramConfig.getPitchFactor();

        try { 

            pitchFactor = Double.parseDouble(pitchFactorJTextField.getText());

            pc.setPitchFactor(pitchFactor);  

        } catch (Exception e) {}

        // get the speed factor from the program configurator

        double speedFactor = ProgramConfig.getSpeedFactor();

        try { 

            speedFactor = Double.parseDouble(speedFactorJTextField.getText());

            pc.setSpeedFactor(speedFactor);  

        } catch (Exception e) {}

        pc.store();

    }

    // Variables declaration - do not modify

    private javax.swing.JButton okJButton;

    private javax.swing.JCheckBox allowWireframe;

    private javax.swing.JComboBox areaNamesJComboBox;

    private javax.swing.JButton cancelJButton;

    private javax.swing.JLabel jLabel1;

    private javax.swing.JLabel jLabel2;

    private javax.swing.JLabel jLabel3;

    private javax.swing.JLabel jLabel4;

    private javax.swing.JLabel jLabel5;

    private javax.swing.JLabel jLabel6;

    private javax.swing.JTextField rollFactorJTextField;

    private javax.swing.JTextField yawFactorJTextField;

    private javax.swing.JTextField pitchFactorJTextField;

    private javax.swing.JTextField speedFactorJTextField;

    private javax.swing.JLabel jLabel7;

    private javax.swing.JLabel jLabel8;

    private javax.swing.JLabel jLabel9;

    private javax.swing.JTextField fpsJTextField;

    private javax.swing.JLabel jLabel10;

    private javax.swing.JTextField planeNameJTextField;

    private javax.swing.JButton helpJButton;

    // End of variables declaration

} // OptionsDialog
/*

 *    (#) OptionsDialog.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import java.awt.*;

/*

 * class allows the user to change the flight settings associated with the 

 * simulation.

 */

public class OptionsDialog extends javax.swing.JDialog {

    private String m_areaName;

    private String m_areaNames[];

    private static final String configFileName = "config/config.txt";

    private ProgramConfig pc;

    /** Creates new form OptionsDialog */

    public OptionsDialog() {

        // instantiate the ProgramConfig class

        pc = new ProgramConfig(configFileName);

        // instantiate the DempFactory class

        //m_areaName = DemFactory.getAreaName();

        //m_areaNames = DemFactory.getAreaNames();

        initComponents();

        setBounds(200, 200, 610, 500);

        allowWireframe.setSelected(pc.isAllowWireframe());

        fpsJTextField.setText("" + pc.getFramesPerSecond());

        //setAreaNames(m_areaNames, m_areaName);

        planeNameJTextField.setText(pc.getPlaneName());

        planeNameJTextField.setEditable(false);

        rollFactorJTextField.setText("" + pc.getRollFactor());

        yawFactorJTextField.setText("" + pc.getYawFactor());

        pitchFactorJTextField.setText("" + pc.getPitchFactor());

        speedFactorJTextField.setText("" + pc.getSpeedFactor());

    }

    public void setAreaNames(String[] areaNames, String areaName) {

        int selectedIndex = 0;

        for(int i=0; i < areaNames.length ;i++) {

            areaNamesJComboBox.insertItemAt(areaNames[i], i);

            if(areaNames[i].equals(areaName)) {

                selectedIndex = i;

            }

        }

        areaNamesJComboBox.setSelectedIndex(selectedIndex);

    }

    /** This method is called from within the constructor to

     * initialize the form.

     * WARNING: Do NOT modify this code. The content of this method is

     * always regenerated by the Form Editor.

     */

    private void initComponents() {

        okJButton = new javax.swing.JButton();

        allowWireframe = new javax.swing.JCheckBox();

        //areaNamesJComboBox = new javax.swing.JComboBox();

        cancelJButton = new javax.swing.JButton();

        jLabel1 = new javax.swing.JLabel();

        jLabel2 = new javax.swing.JLabel();

        jLabel3 = new javax.swing.JLabel();

        jLabel4 = new javax.swing.JLabel();

        jLabel5 = new javax.swing.JLabel();

        jLabel6 = new javax.swing.JLabel();

        rollFactorJTextField = new javax.swing.JTextField();

        yawFactorJTextField = new javax.swing.JTextField();

        pitchFactorJTextField = new javax.swing.JTextField();

        speedFactorJTextField = new javax.swing.JTextField();

        jLabel7 = new javax.swing.JLabel();

        jLabel8 = new javax.swing.JLabel();

        jLabel9 = new javax.swing.JLabel();

        fpsJTextField = new javax.swing.JTextField();

        jLabel10 = new javax.swing.JLabel();

        planeNameJTextField = new javax.swing.JTextField();

        helpJButton = new javax.swing.JButton();

        getContentPane().setLayout(null);

        setTitle("Java Combat Simulator Options");

        setModal(true);

        addWindowListener(new java.awt.event.WindowAdapter() {

            public void windowClosing(java.awt.event.WindowEvent evt) {

                closeDialog(evt);

            }

        });

        okJButton.setText("OK");

        okJButton.addActionListener(new java.awt.event.ActionListener() {

            public void actionPerformed(java.awt.event.ActionEvent evt) {

                okJButtonActionPerformed(evt);

            }

        });

        getContentPane().add(okJButton);

        okJButton.setBounds(490, 40, 80, 27);

        allowWireframe.setText("Allow Wireframe");

        getContentPane().add(allowWireframe);

        allowWireframe.setBounds(60, 60, 120, 25);

        //areaNamesJComboBox.setMaximumRowCount(20);

        //getContentPane().add(areaNamesJComboBox);

        //areaNamesJComboBox.setBounds(170, 330, 260, 26);

        cancelJButton.setText("Cancel");

        cancelJButton.addActionListener(new java.awt.event.ActionListener() {

            public void actionPerformed(java.awt.event.ActionEvent evt) {

                cancelJButtonActionPerformed(evt);

            }

        });

        getContentPane().add(cancelJButton);

        cancelJButton.setBounds(490, 90, 80, 27);

        //jLabel1.setText("Area (DEM) name:");

        //getContentPane().add(jLabel1);

        //jLabel1.setBounds(60, 330, 110, 30);

        jLabel2.setText("Flight Controls Sensitivity:");

        getContentPane().add(jLabel2);

        jLabel2.setBounds(40, 170, 360, 17);

        jLabel3.setText("Roll:");

        getContentPane().add(jLabel3);

        jLabel3.setBounds(60, 210, 50, 20);

        jLabel4.setText("Yaw:");

        getContentPane().add(jLabel4);

        jLabel4.setBounds(60, 250, 50, 20);

        jLabel5.setText("Pitch:");

        getContentPane().add(jLabel5);

        jLabel5.setBounds(280, 210, 50, 20);

        jLabel6.setText("Speed:");

        getContentPane().add(jLabel6);

        jLabel6.setBounds(280, 250, 50, 20);

        getContentPane().add(rollFactorJTextField);

        rollFactorJTextField.setBounds(110, 210, 100, 21);

        getContentPane().add(yawFactorJTextField);

        yawFactorJTextField.setBounds(110, 250, 100, 21);

        getContentPane().add(pitchFactorJTextField);

        pitchFactorJTextField.setBounds(330, 210, 100, 21);

        getContentPane().add(speedFactorJTextField);

        speedFactorJTextField.setBounds(330, 250, 100, 21);

        jLabel7.setText("Rendering:");

        getContentPane().add(jLabel7);

        jLabel7.setBounds(40, 30, 120, 17);

        jLabel8.setText("Objects:");

        getContentPane().add(jLabel8);

        jLabel8.setBounds(40, 300, 100, 17);

        jLabel9.setText("Frames Per Second:");

        getContentPane().add(jLabel9);

        jLabel9.setBounds(230, 60, 120, 20);

        getContentPane().add(fpsJTextField);

        fpsJTextField.setBounds(350, 60, 70, 21);

        jLabel10.setText("Plane Name:");

        getContentPane().add(jLabel10);

        jLabel10.setBounds(60, 380, 110, 20);

        getContentPane().add(planeNameJTextField);

        planeNameJTextField.setBounds(170, 380, 260, 21);

        helpJButton.setText("Help");

        helpJButton.addActionListener(new java.awt.event.ActionListener() {

            public void actionPerformed(java.awt.event.ActionEvent evt) {

                helpJButtonActionPerformed(evt);

            }

        });

        getContentPane().add(helpJButton);

        helpJButton.setBounds(490, 140, 80, 27);

        pack();

    }

    private void closeDialog(java.awt.event.WindowEvent evt) {

        // Add your handling code here:

        cleanup();

    }

    private void helpJButtonActionPerformed(java.awt.event.ActionEvent evt) {

        // Add your handling code here:

        new HelpDialog("settings").setVisible(true);

        //new HelpDialog().setVisible(true);

    }

    private void cancelJButtonActionPerformed(java.awt.event.ActionEvent evt) {

        // Add your handling code here

        cleanup();

    }

    private void okJButtonActionPerformed(java.awt.event.ActionEvent evt) {

        // Add your handling code here:

        collectValues();

        cleanup();

    }

    private void cleanup() {

        setVisible(false);

        dispose();

    }

    private void collectValues() {

        boolean bAllowWireframe = allowWireframe.isSelected();

        pc.setAllowWireframe(bAllowWireframe);

        //m_dem.setAllowWireframe(bAllowWireframe);

        // get the frames per second

        int fps = pc.getFramesPerSecond();

        try {

            fps = Integer.parseInt(fpsJTextField.getText());

            pc.setFramesPerSecond(fps);

            //m_mainView.setFramesPerSecond();

        } catch (Exception e) {}

        //}

        // get the roll factor from the program configurator

        double rollFactor = pc.getRollFactor();

        try { 

            rollFactor = Double.parseDouble(rollFactorJTextField.getText());

            pc.setRollFactor(rollFactor); 

        } catch (Exception e) {}

        // get the yaw factor from the program configurator

        double yawFactor = pc.getYawFactor();

        try { 

            yawFactor = Double.parseDouble(yawFactorJTextField.getText());

            ProgramConfig.setYawFactor(yawFactor);  

        } catch (Exception e) {}

        // get the pitch factor from the program configurator

        double pitchFactor = ProgramConfig.getPitchFactor();

        try { 

            pitchFactor = Double.parseDouble(pitchFactorJTextField.getText());

            pc.setPitchFactor(pitchFactor);  

        } catch (Exception e) {}

        // get the speed factor from the program configurator

        double speedFactor = ProgramConfig.getSpeedFactor();

        try { 

            speedFactor = Double.parseDouble(speedFactorJTextField.getText());

            pc.setSpeedFactor(speedFactor);  

        } catch (Exception e) {}

        pc.store();

    }

    // Variables declaration - do not modify

    private javax.swing.JButton okJButton;

    private javax.swing.JCheckBox allowWireframe;

    private javax.swing.JComboBox areaNamesJComboBox;

    private javax.swing.JButton cancelJButton;

    private javax.swing.JLabel jLabel1;

    private javax.swing.JLabel jLabel2;

    private javax.swing.JLabel jLabel3;

    private javax.swing.JLabel jLabel4;

    private javax.swing.JLabel jLabel5;

    private javax.swing.JLabel jLabel6;

    private javax.swing.JTextField rollFactorJTextField;

    private javax.swing.JTextField yawFactorJTextField;

    private javax.swing.JTextField pitchFactorJTextField;

    private javax.swing.JTextField speedFactorJTextField;

    private javax.swing.JLabel jLabel7;

    private javax.swing.JLabel jLabel8;

    private javax.swing.JLabel jLabel9;

    private javax.swing.JTextField fpsJTextField;

    private javax.swing.JLabel jLabel10;

    private javax.swing.JTextField planeNameJTextField;

    private javax.swing.JButton helpJButton;

    // End of variables declaration

} // Plane
/*

 *    (#) PlaneFactory.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import java.io.*; 

import javax.media.j3d.*;

/*

 * class creates a new plane

 */

public class PlaneFactory {

    private static String m_sModelsDir = null;

    private static String fileNameF15Agg = "thunder.wrl";

    private static final double SCALE_F15Agg = 1.0;

    private static final double TURNX_F15Agg = Math.PI;

    /** Configures PlaneFactory */

    public PlaneFactory(String modelsDirName) {

        System.out.println("Trying to load plane.");

        File modelsDir = new File(modelsDirName);

        try {

          m_sModelsDir = modelsDir.getCanonicalPath();

          System.out.println("Models path=" + m_sModelsDir);

          if(!modelsDir.exists()) {

              System.err.println("Error: Models folder not found: " + m_sModelsDir);

              System.exit(1);

          }

        } catch(Exception e) {

          e.printStackTrace();

          System.exit(1);

        }

    }

    /*

     * produces a new plane

     */

    public static Plane produce(int type) {

        Plane plane = null;

        String sPlaneName = "none";

        switch (type) {

        default:

            sPlaneName = fileNameF15Agg;

            plane = new Plane("file:///" + m_sModelsDir + "/" + sPlaneName, SCALE_F15Agg, TURNX_F15Agg, 0.0d, 0.0d);

            break;

        }

        // set the plane name 

        ProgramConfig.setPlaneName(sPlaneName);

        System.out.println("Got this far.");

        // return the plane

        return plane;

    }

} // PlaneFactory
/* 

 *    (#) PositionEvent.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import java.awt.AWTEvent;

import javax.vecmath.*;

/*

 * class extends an AWT Event

 */

public class PositionEvent extends AWTEvent {

    // the new position

    private Point3d   m_newPos;

    // the travel vector

    private Vector3d  m_travel;

    // the distance traveled

    private double    m_distanceTraveled;

    /** Creates new PositionEvent */

    public PositionEvent(FlightBehavior source, Point3d newPos, Vector3d travel, double distanceTraveled) {

        super(source, RESERVED_ID_MAX + 1);

        m_newPos = newPos;

        m_travel = travel;

        m_distanceTraveled = distanceTraveled;

    }

    /*

     * returns the new position

     */

    public Point3d getNewPos() {

        return m_newPos;

    }

    /*

     * returns the travel vector

     */

    public Vector3d getTravel() {

        return m_travel;

    }

    /*

     * returns the distance traveled

     */

    public double getDistanceTraveled() {

        return m_distanceTraveled;

    }

} // PositionEvent
/*

 *    (#) PositionListener.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

/*

 * interface for the position listener

 */

public interface PositionListener {

  public abstract void positionChanged(PositionEvent posEvent);

} // PositionListener
/*

 *    (#) ProgramConfig.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import java.util.*;

import java.io.*;

/*

 * class implements storing and saving the properties of the simulation

 */

public class ProgramConfig extends Properties {

    public static ProgramConfig m_this;

    public static String m_configFileName;

    /** Creates new ProgramConfig */

    public ProgramConfig(String configFileName)

    {

        m_configFileName = configFileName;

        File configFile = new File(configFileName);

        if(!configFile.exists()) {

            System.err.println("Error: cofig file missing: " + configFileName);

            System.exit(1);

        }

        try {

            InputStream is = new FileInputStream(configFile);

            load(is);

        } catch (Exception e) {

            e.printStackTrace();

            System.exit(1);

        }

        String sprop;

        sprop = getProperty("mainWindowWidth");

        if(sprop == null) {

            setProperty("mainWindowWidth", "" + m_mainWindowWidth);

        } else {

            try { int w = Integer.parseInt(sprop); if(w >= 300) { m_mainWindowWidth = w; } } catch (Exception e) { e.printStackTrace(); }

        }

        sprop = getProperty("mainWindowHeight");

        if(sprop == null) {

            setProperty("mainWindowHeight", "" + m_mainWindowHeight);

        } else {

            try { int h = Integer.parseInt(sprop); if(h >= 300) { m_mainWindowHeight = h; } } catch (Exception e) { e.printStackTrace(); }

        }

        sprop = getProperty("mainWindowX");

        if(sprop == null) {

            setProperty("mainWindowX", "" + m_mainWindowX);

        } else {

            try { m_mainWindowX = Integer.parseInt(sprop); } catch (Exception e) { e.printStackTrace(); }

        }

        sprop = getProperty("mainWindowY");

        if(sprop == null) {

            setProperty("mainWindowY", "" + m_mainWindowY);

        } else {

            try { m_mainWindowY = Integer.parseInt(sprop); } catch (Exception e) { e.printStackTrace(); }

        }

        sprop = getProperty("areaName");

        if(sprop == null) {

            setProperty("areaName", "" + m_areaName);

        } else {

            m_areaName = sprop;

        }

        sprop = getProperty("allowWireframe");

        if(sprop != null && sprop.equalsIgnoreCase("true")) {

            m_allowWireframe = true;

        }

        sprop = getProperty("rollFactor");

        if(sprop == null) {

            setProperty("rollFactor", "" + m_rollFactor);

        } else {

            try { m_rollFactor = Double.parseDouble(sprop); } catch (Exception e) { e.printStackTrace(); }

        }

        sprop = getProperty("pitchFactor");

        if(sprop == null) {

            setProperty("pitchFactor", "" + m_pitchFactor);

        } else {

            try { m_pitchFactor = Double.parseDouble(sprop); } catch (Exception e) { e.printStackTrace(); }

        }

        sprop = getProperty("yawFactor");

        if(sprop == null) {

            setProperty("yawFactor", "" + m_yawFactor);

        } else {

            try { m_yawFactor = Double.parseDouble(sprop); } catch (Exception e) { e.printStackTrace(); }

        }

        sprop = getProperty("speedFactor");

        if(sprop == null) {

            setProperty("speedFactor", "" + m_speedFactor);

        } else {

            try { m_speedFactor = Double.parseDouble(sprop); } catch (Exception e) { e.printStackTrace(); }

        }

        sprop = getProperty("framesPerSecond");

        if(sprop == null) {

            setProperty("framesPerSecond", "" + m_framesPerSecond);

        } else {

            try { m_framesPerSecond = Integer.parseInt(sprop); } catch (Exception e) { e.printStackTrace(); }

        }

        m_this = this;

    }

    public static void store()

    {

        File configFile = new File(m_configFileName);

        try {

            OutputStream os = new FileOutputStream(configFile);

            m_this.store(os, "FlightSim3D properties file");

        } catch (Exception e) {

            e.printStackTrace();

        }

    }

    private static String  m_areaName  = "santa_w";

    public static String getAreaName() { 

        return m_areaName; 

    }

    public static void setAreaName(String s) { 

        m_areaName = s; 

        m_this.setProperty("areaName", "" + s);

    }

    private static String  m_planeName  = "";

    public static String getPlaneName() { 

        return m_planeName; 

    }

    public static void setPlaneName(String s) { 

        m_planeName = s; 

        m_this.setProperty("planeName", "" + s); 

    }

    private static boolean m_allowWireframe = false;

    public static boolean isAllowWireframe() { 

        return m_allowWireframe; 

    }

    public static void setAllowWireframe(boolean b) { 

        m_allowWireframe = b; 

        m_this.setProperty("allowWireframe", "" + b); 

    }

    private static double  m_rollFactor  = 0.04;

    public static double getRollFactor() { 

        return m_rollFactor; 

    }

    public static void setRollFactor(double d) { 

        m_rollFactor = d; 

        m_this.setProperty("rollFactor", "" + d); 

    }

    private static double  m_pitchFactor = 0.04;

    public static double getPitchFactor() { 

        return m_pitchFactor; 

    }

    public static void setPitchFactor(double d) { 

        m_pitchFactor = d; 

        m_this.setProperty("pitchFactor", "" + d); 

    }

    private static double  m_yawFactor   = 0.04;

    public static double getYawFactor() { 

        return m_yawFactor; 

    }

    public static void setYawFactor(double d) { 

        m_yawFactor = d; 

        m_this.setProperty("yawFactor", "" + d); 

    }

    private static double  m_speedFactor = 1.0;

    public static double getSpeedFactor() { 

        return m_speedFactor; 

    }

    public static void setSpeedFactor(double d) { 

        m_speedFactor = d; 

        m_this.setProperty("speedFactor", "" + d); 

    }

    private static int m_framesPerSecond = 20;

    public static int getFramesPerSecond() { 

        return m_framesPerSecond; 

    }

    public static void setFramesPerSecond(int fps) { 

        m_framesPerSecond = fps; 

        m_this.setProperty("framesPerSecond", "" + fps); 

    }

    private static int m_mainWindowWidth = 400;

    public static int getMainWindowWidth() { 

        return m_mainWindowWidth; 

    }

    public static void setMainWindowWidth(int w) { 

        if (w >= 300) { 

           m_mainWindowWidth = w; 

           m_this.setProperty("mainWindowWidth", "" + w); 

        } 

    }

    private static int m_mainWindowHeight = 460;

    public static int getMainWindowHeight() { 

        return m_mainWindowHeight; 

    }

    public static void setMainWindowHeight(int h) { 

        if (h >= 300) { 

           m_mainWindowHeight = h; 

           m_this.setProperty("mainWindowHeight", "" + h); 

        } 

    }

    private static int m_mainWindowX = 20;

    public static int getMainWindowX() { 

        return m_mainWindowX; 

    }

    public static void setMainWindowX(int x) { 

        m_mainWindowX = x; 

        m_this.setProperty("mainWindowX", "" + x); 

    }

    private static int m_mainWindowY = 20;

    public static int getMainWindowY() { 

        return m_mainWindowY; 

    }

    public static void setMainWindowY(int y) { 

        m_mainWindowY = y; 

        m_this.setProperty("mainWindowY", "" + y); 

    }

} // ProgramConfig
/*

 * (#) SoundManager.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

/**

 * Class controls the sounds played by the game.  It starts and stops the

 * Sound threads.

 */

public class SoundManager implements Runnable {

    /** Creates new SoundManager */

    public SoundManager() {

    }

    public void run() {

    }

} // Sound Manager
/*

 *    (#) StartSequence.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

/*

 * class implements the start sequence animation of the simulation

 */

public class StartSequence implements Runnable {

    /** Creates new StartSequence */

    public StartSequence() {

    }

    public void run() {

    }

} // StartSequence
/*

 *    (#) TakeoffSequence.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import java.applet.*;

import java.net.URL;

/*

 * class implements the takeoff sequence of the plane

 */

public class TakeoffSequence extends Applet implements Runnable {

    // the thread

    Thread m_thread = null;

    // setu

    /** Creates new TakeoffSequnce */

    public TakeoffSequence() {

        // set the virtual universe

        //this.m_universe = universe;

        init();

        // setup a thread

        m_thread = new Thread(this);

        // start the thread

        m_thread.start();

    }

    public void run() {

        URL url = null;

        try {

            url = new URL("file://C:/J2SDK_Forte/jdk1.4.0/demo/java3d/JavaFlight/sound/takeoff2.wav");

        } catch (Exception e) {

            System.out.println("fix URL.");

        }

        System.out.println("url = " + url);

        AudioClip sound;

        try {

            sound = newAudioClip(url);

            sound.play();

        } catch (Exception e) {

            System.out.println("Cannot find audio file.");

        }

    } // run

} // TakeoffSequence
/*

 *    (#) TakeoffSounds.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

import java.applet.*;

import java.net.URL;

/*

 * class implements the takeoff sound

 */

public class TakeoffSound extends Applet implements Runnable {

    /** Creates new SoundTest */

    public TakeoffSound() {

    }

    /**

    * @param args the command line arguments

    */

    public void run () {

        URL url = null;

        try {

            url = new URL("file://C:/J2SDK_Forte/jdk1.4.0/demo/java3d/JavaFlight/sound/takeoff2.wav");

            //url = new URL(this.getCodeBase() + "takeoff.wav");

        } catch (Exception e) {

            System.out.println("fix URL.");

        }

        System.out.println("url = " + url);

        AudioClip sound;

        try {

            //sound = this.getAudioClip(this.getCodeBase(), "takeoff.wav");

            sound = newAudioClip(url);

            sound.play();

        } catch (Exception e) {

            System.out.println("Cannot find audio file.");

        }

    }

}
/*

 *    (#) TimerEvent.java

 *

 *    author: David Carver

 *    version: 0.1a

 */

/*

 * class fires off a timer that determines whether or not to decrement

 * the amount of fuel

 */

public class TimerEvent implements Runnable {

    // the start time

    private long start;

    // the current time

    private long current;

    // the control panel

    private ControlPanel m_controlPanel;

    // the thread object

    Thread m_thread;

    /** Creates new TimerEvent */

    public TimerEvent(ControlPanel controlPanel) {

        // set the control panel member to the passed parameter

        this.m_controlPanel = controlPanel;

        // start a timer 

        start = System.currentTimeMillis();

        // instantiate a Thread object

        m_thread = new Thread(this);

        // start the Thread running

        m_thread.start();

    } // TimerEvent

    /*

     * the runnable thread of the object

     */

    public void run() {

        while (true) {

            // get the current time

            current = System.currentTimeMillis();

            // check if five seconds have elapsed

            if (current - start > 5000) {

                // get the amount of fuel

                int fuel = m_controlPanel.getFuel();

                // decrement the fuel amount

                fuel--;

                // decrement the amount of fuel on the gauge

                m_controlPanel.setFuel(fuel);

                // restart the timer

                start = System.currentTimeMillis();

            } // if 

        }

    } // run

} // TimerEvent

