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I.
Overview.

A.
Appearance.


1.
The game follows the idea of the arcade classic Asteroids, but in full 3d.


2.
The character races through a 3-dimensional asteroid belt in a spaceship trying to avoid or destroy rapidly approaching asteroids.
B.
Story Abstract.


 1.
Play as a space age fighter pilot attempting to save the earth from a rapidly approaching asteroid as well as an evil terror organization intent on world domination.
C.
Game play.


1.
The game is played by maneuvering the spacecraft through different types of obstacles trying to accomplish the objective set forth for the level

2.
The spacecraft carries a “double cannon” that is used to help achieve the goal of completing the objective

3.
When the spacecraft is struck by a life is lost.


      
a.
Lives are not infinite, and cannot be regained.



i.
Initially the game starts with 9 lives that must be used to complete all five levels of the game


4.
The game is over when either all of the levels have been completed, or when the spacecraft’s lives have been depleted.



a.
Winning the game, however, requires that all levels be successfully completed.


5.
Game contains five levels that are increasingly more difficult.



a. 
Level difficulty is increased by increasing the speed at which the game is played.




i. 
Each level has a speed increment constant, that is added to the current game speed whenever an obstacle is destroyed or when an obstacle is avoided.





- 
When an obstacle is avoided, only half of the constant is added.




ii.
Each level starts at a base speed and has a maximum speed.

· Whenever a crash occurs between the ship and an obstacle, the ship speed is reset to the increment.

6. Scoring.

a.  
Scoring is based on the current speed of the game




*  (space speed / ship speed)


i.
Ship speed is incremented at a rate similar to the space speed. This is necessary so that the ship can move to engage obstacles at the same rate that they are approaching.

D.
Development Platform.


1.
The game is being developed in Microsoft C# with Managed DirectX 9, to run on Microsoft Windows based machines with DirectX support.
II.
Game Mechanics.

A. User Interface Description.

1.
The user interface consists of the main game environment and the game statistics.



2.
The game is controlled by the user either through keyboard input. 


3.
Game status information is displayed on the screen.



a.
Status information includes: Level Status, Level Objective, Score, Level and Lives.





i.
Level Status – how much of objective is completed.





ii.
Level Objective – Number of obstacles that must be destroyed to complete level.

iii. Score – Point value of all destroyed obstacles.

iv. Level – The current level being played.

v. Lives – the number of lives remaining in the game.

B. Use Cases.

1.
Avid game player.

a.
Game may be played by people who use games 


often, and are very adept at finding game flaws.

2.
Occasional game player.


a.
Game may be played by the average gamer that does not play many games, but cannot be fooled by flawed game play.

3.
Novice game player.


a.
Game may be played by game players that have little or no experience with game play and may fumble if too many controls or a complicated user interface is presented.

4.
Action oriented game player.


a.
This type of player mostly plays games with high levels of action content involved in them. Action oriented game players insist on reliable character control.
C. Story Telling.

1.
Story Telling is achieved through onscreen text.
2.
Additionally, sound effects and music will be used to increase the overall effect and meaning of the game.

D. Level Summary.

1.
Level 1.

a.
Fly through an asteroid field destroying and avoiding obstacles trying to destroy at least 75 incoming asteroids.

b.
Once 75 asteroids have been destroyed the level is complete.

2.
Level 2.

a.
Fly through an asteroid field destroying and avoiding obstacles trying to destroy at least 100 incoming asteroids.

b.
Once 100 asteroids have been destroyed the level is complete.

3.
Level 3.

a.
Fly through an asteroid field destroying and avoiding obstacles trying to destroy at least 125 incoming asteroids.

b.
Once 125 asteroids have been destroyed the level is complete.

.

4.
Level 4.

a.
Fly through an asteroid field destroying and avoiding obstacles trying to destroy at least 135 incoming asteroids.

b.
Once 135 asteroids have been destroyed the level is complete.

5.
Level 5.

a.
Fly through an asteroid field destroying and avoiding obstacles trying to destroy at least 150 incoming asteroids.

b.
Once 150 asteroids have been destroyed the level is complete.

c.
This concludes the game and game credits are shown.

III.
User Interface Design.

A. Key Screen Images.



1.
Main menu screen appears when game is started.
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2.
Story Telling.
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B. Control Summary.

1.
The came is controlled via the keyboard.

2.
The player moves the spacecraft on the screen by pressing the right, left, up or down arrow on the keyboard.

3.
Cannons are fired by pressing the space bar.

C. State Transition Diagrams.

1.
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D. Design Rules.

1.
Rule 1.

a.
Keep game play simple. The game is a 3-d take off on an arcade classic.



2.
Rule 2.




a.
Since game play requires the use of projectiles, avoid situations of “hunt for the pixel”.



3.
Rule 3. 




a.
Keep storyline fluid from level to level.




b.
Keep parts of story hidden so as to surprise the player.



4.
Rule 4.




a.
Due to the action oriented nature of the game, game response is highly important.

IV.
Artificial Intelligence.

A. Opponent A.I.


1. Obstacles.

a.
Obstacles will have the nature of randomness associated with them. 

b.
A.I. will be used to detect collisions, etc.

i.
This means that the ship cannot pass through an obstacle or a cannon cannot pass through an obstacle without a collision occurring.

B. Non-Player Characters.

1. No other Non-player characters (besides those described in IV.A.1 and IV.A.2) exist in the game.

C. Reactive Items.


1. Obstacles.

a.
Obstacles will have the nature of randomness associated with them. 

b.
Obstacles will react to collisions with the player or weapons.

V.
Story Overview.


A.
Plot Summary.


1.
The year is 2009 and the predictions of a large asteroid hitting the earth are proving true. NASA in conjunction with the Russian Space Agency has been working frantically to design a ship capable of flying to the incoming asteroid and destroying it. 


2.
As Truck Dodgers, you are the U.S. Navy’s top fighter pilot, NASA has requested you to fly this new craft and save the earth from serious harm. This mission carries the safety of the world, but beware an evil band of terrorists seeking domination of the world has plans to stop the mission from being successful.


3.
The terrorist group Al-Ah-Ba-hama plans to use the chaos created from the asteroid hitting the Earth to gain global dominance. So Truck Dodgers, as you can see, your mission is two fold. Not only does the safety of the world rest in your hands, but so does the freedom of people everywhere.



4.
The mission requires you to intercept and destroy incoming threats to the earth. 


B.
Story Board.



1.
Level 1.




a.
Intercept incoming asteroids.




b.
When quota of asteroids has been destroyed, end level.



2.
Level 2.




a.
Intercept incoming asteroids.




b.
When quota of asteroids has been destroyed, end level


3.
Level 3.




a.
Destroy quota of incoming enemy ships.




b.
When quota of incoming ships has been destroyed, end level.



4.
Level 4.




a.
Intercept incoming asteroids.




b.
When quota of asteroids has been destroyed, end level.



5.
Level 5.






a.
Intercept incoming asteroids and incoming ships.




b.
When quota of asteroids has been destroyed, end level.


6.
End Game Sequence.




a.
Print game development information to the screen.


C.
Character Bible.



1.
Truck Dodgers.




a.
The U.S. Navy’s best fighter pilot.




b.
Often considered a loose cannon.




c.
Able to dominate the enemy through use of highly irregular and often risky flight maneuvers. 

2. Al-Ah-Ba-hama Terror Organization.

a.
Largest terror organization in the world.

b.
Intent on world domination.

c.
Strong ties to fundamental religious organizations.

d.
Responsible for numerous attacks on civilians as well as military personnel.
VI.
Game Progression.
A. Flow Chart.

1.
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B. Level and Scene Details.

1.
Level 1.

a.
Level has a classic “space” look to it. Stars pattern the background.

b.
Asteroids appear as varying size rock like objects that roll as they move closer.

c.
Asteroids are avoided by flying around them or destroyed by using a weapon on them.

d. 
Slowest speed increment of any level.



2.
Level 2.

a.
Level has a classic “space” look to it. Stars pattern the background.

b.
Asteroids appear as varying size rock like objects that roll as they move closer.

c.
Asteroids are avoided by flying around them or destroyed by using a weapon on them.

d.
Greater speed increment than previous level.

.



3.
Level 3.

a.
Level has a classic “space” look to it. Stars pattern the background.

b.
Asteroids appear as varying size rock like objects that roll as they move closer.


i.
Asteroids from both level 1 and 2 are used at random

c.
Asteroids are avoided by flying around them or destroyed by using a weapon on them.

d.
Greater speed increment than previous level.



4.
Level 4.

a.
Level has a classic “space” look to it. Stars pattern the background.

b.
U.F.O’s  appear as flying saucer  like objects.

c.
U.F.O’s are avoided by flying around them or destroyed by using a weapon on them.

d.
Greater speed increment than previous level.



5.
Level 5.


a.
Level has a classic “space” look to it. Stars pattern the background.

b.
U.F.O’s  appear as flying saucers  asteroids appear as various rock like objects.

c.
U.F.O’s and asteroids are avoided by flying around them or destroyed by using a weapon on them.

d.
Fastest speed increment of any level.

VII.
Bibliography.


A.
Managed DirectX 9 Kick Start: Graphics and Game Programming. Miller, Tom. Sams Publishing 2003
VIII.
Lessons Learned.

A. 3D video game creation relies heavily on quality 3D meshes.

B. Creation of quality 3D meshes is an area of study onto itself.

C. Right vs. Left hand coordinate system can be fairly confusing.

D. Bounding sphere based collision detection works significantly worse as the object being encompassed by the sphere is less and less spherical.
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