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Game Overview
Tank Warfare is an addictive turn-based action game inspired by some of the earlier computer games of the early 1990’s such as Scorched Earth.  The concept is simple but the game play is both exciting and rewarding.

Each player controls a number of tanks.  Each turn, a player is allowed to set the angle of the tank barrel, the power, and the type of weapon used.  The player wins a battle by eliminating all other tanks.  After each battle, a player is given the opportunity to purchase a variety of weapons.   The credits for purchasing weapons are earned by hitting & destroying enemy tanks.  The overall winner is the player that wins the most number of battles.

Tank Warfare is extremely easy to play, yet also challenging.  When it’s your turn, you simply change the barrel angle and power of your tank.  Select a weapon, and you’re ready to fire!  Because the terrain is randomly generated, and opponents are human, each game is unique.  Once you’ve mastered the physics of the game, the challenge becomes deciding what weapons to purchase after each round, or when to “save up” for more expensive, yet more powerful weapons for later rounds.

The initial target audience is the students in CIS 487/587 class during the Fall 2002 Semester at the University of Michigan – Dearborn.  This game is suitable for both males and females ages 10 and older.  The game requires simple knowledge of angles, projectile motion, and some other very basic physics principles.

You are the head mathematician of the “good guys’” army.  The commander of your army has personally asked you to help aid the army to glorious victory against the armies of evil.  After the commander figures out how many tanks he will be taking to war, how many battles the fight is worth, and who your enemies and allies are, it will be your job to lead the army to victory!  

Due to the recent advantages in telecommunication technology, you will be presented with a mockup of the battle in progress that way you are not placed directly into harm’s way.  As the battle begins, it’s your job to tell the commander what you believe is the best way to annihilate the enemy.  You must figure out how your tank is best aimed and armed to quickly eliminate all hostile forces with as few casualties as possible.  Every turn you must pick an angle, a power, and a weapon that through your calculations, you believe will destroy the enemy tanks.  Your entire civilization’s future is counting on you!  May the force be with you!

Game Mechanics

Overview

Tank Warfare is a third-person, side-view game modeled after the original Scorched Earth game for MS DOS.   The game mechanics are based on real laws of physics.
Camera Position

The camera position in Tank Warfare is constant.  It always remains on a side view of the world, where you can see the entire battle unfold.
User Interface Design

The user will interact with three main screens.  When the first launch Tank Warfare, the user will see a main welcome screen.  The main window has a simple drop-down menu. (See Figure 1 :: Main Screen Menu)
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Figure 1 :: Main Screen Menu
Starting a New Game

To start a new game, simply select Game > New, then choose the number of players you wish to play with.  This functionality is disabled if you are in the middle of a game.
Leaving a Current Game

To leave the current game and go back to the Welcome Screen, choose 
Exit

The entire application will close after the user selects Exit from the drop-down menu.
Welcome Screen
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Figure 2 :: Welcome Screen
The welcome screen (See Figure 2 :: Welcome Screen) presents the user with a welcome message.  It also gives instructions on how to control the game while playing as well as how to start a game.
In-Game GUI
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Figure 3 :: In-Game GUI
While playing the game, the user is presented with a side view of the world.  There are several different sections of the screen that displays important information for each player.

Player Health
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Figure 4 :: Player Health
Each players health is indicated by a bar at the top of the screen.  A full bar indicates 100% health for the particular colored tank.  For example (see Figure 4), Red has 50% health remaining.  To indicate this, only half the bar is full.  Blue, Grey, and Yellow tanks have 100% health, while Orange has been destroyed.

Power, Angle, and Weapon Selection
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Figure 5 :: Power, Angle, and Weapon Selection
In the upper-right corner, the power, angle, and current weapon is indicated for the current player.  Also indicated is the current amount of ammo for the currently selected weapon.  Power can range from 0 to 100.  Your tank’s barrel has a range from 0° (far right) to 180° (far left).

When the user moves his mouse over the weapon indicator icon (see Figure 5), a “Weapon Selection” menu appears.  This menu shows an icon for all available weapons, and indicates how much ammunition the current player has for a given weapon type.

A user may use the Weapon Selection menu to select different weapons that are currently in inventory.  If the ammo indicated is 0, they cannot choose that particular weapon.

Current Player

The current player is indicated by a “bouncing” arrow above the player.  (See Figure 6)  Each player is represented by a “tank” (See Figure 7)
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Figure 6 :: Current Player
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Figure 7 :: Tank


Weapon Selection Screen
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Figure 8 :: Weapon Selection Screen
The Weapons Selection Screen (See Figure 8 :: Weapon Selection Screen) gives each player the opportunity to purchase additional ammo for currently held weapons, as well as for new weapons.

Buying Weapons / Ammo

To purchase ammo for a particular weapon, simply click the icon of the weapon you wish to purchase ammo for.  The ammo in your inventory is displayed in the green boxes next to the particular weapon it is for.  The current player is displayed near the upper-left side of the screen.  Credits remaining are displayed underneath the “Player”.

When the user is finished, they simply click the “Ready” button.
Control Summary
Up, Down (Power Adjustment)

Pressing up and down will adjust the power up and down respectively for the current player.  Power can range from 0 to 100.
Left, Right (Barrel Angle Adjustment)

To adjust the angle of your tank’s barrel, simply press left and right.  Left adjustment will move the angle to the left until it reaches 180°.  Right adjustment will move the angle to the right until it reaches 0°.
Space Bar (Fire)

Pressing Space Bar will fire the current weapon.  If the player doesn’t have any ammo for the currently selected weapon, it will not fire.
Mouse Input (Guidance Weapons)

Certain weapons require mouse input for guidance.  These weapons capture the mouse location on the screen.

VICKS will take the current height of the mouse (vertical guidance).  HERBS (horizontal guidance) will take the current x-position of the mouse.

Mouse Input (Weapon Selection)

To choose a weapon, the user simply hovers the mouse over the current weapon icon, and selects a new weapon.
Game Play Details

Game-play is very simplistic, yet challenging at the same time.  For each turn, you are to select an angle and power to shoot a particular weapon.  Your goal is to damage and destroy the enemy tanks.  After each round, you are given an opportunity to purchase new weapons and additional ammo.

Turns

Each round begins with a randomly selected player.  From that point on, each player takes turns, in order from left to right.  A turn consists of selecting a weapon, angle, and power.  It ends when the user presses fire.

The next alive player with ammo will automatically be selected.

Rounds / Battles

A round is complete when there is only one player left.  That player has won the round.  In the rare case that all remaining tanks have no ammo, the round is automatically over, and there is no winner.
Points

Points are rewarded in “credits” which can be used after each round to purchase new weapons and ammo.  Points are assigned as follows:

	Action
	Credits Earned 

	Damage an enemy tank
	10 x Damage + 200

	Destroy an enemy tank
	4000

	Destroying your own tank
	-300

	No tanks have ammo or credits
	100 per tank


There is a penalty for destroying your own tank.  You are not penalized credit-wise if you damage your own tank.  It does, however, sustain damage.

There may be a situation where nobody left in a particular round has any ammo left and therefore, it ends in a stale-mate.  There also is a case where not only no player has any ammo for any weapon, but they also have no credits.  In this rare case, 100 credits is automatically given to every player who remains alive until the end of the round.
Game Elements

Tanks

Health

Each tank maintains it’s own health.
Credits

Every tank has credits associated with that particular tank.  Credits are earned by damaging or destroying enemy tanks.
Weapons
Missile
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	The Missile is the earliest developed weapon and performs as such.  Every player starts off with 50 missiles in their inventory.  They come in packs of 10.
Damage: 25

Blast Radius: 25

Cost: $100 / 10


Large Missile
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	The Large Missile is an enhanced missile.  Every player starts off with 2 large missiles in their inventory.  They come in packs of 10.
Damage: 50
Blast Radius: 50
Cost: $500 / 10


Nuke: “Little Brother”
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	The Nuke, nicknamed “Little Brother” is a nuclear weapon with a larger blast radius than the large missile.

Damage: 100
Blast Radius: 75
Cost: $5000


Nuke: “Big Brother”
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	“Big Brother” is the most powerful weapon in the game, boasting the largest blast radius, destroying everything in it’s path.

Damage: 100

Blast Radius: 150

Cost: $10000


Digger
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	Diggers are useful for removing small amounts of dirt.  They inflict no damage on tanks.  They only remove land.

Damage: 0

Blast Radius: 25

Cost: $100


Heavy Digger
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	Heavy diggers behave exactly like diggers, only they remove more dirt.

Damage: 0

Blast Radius: 50

Cost: $500


Cluster Bomb
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	A cluster bomb behaves similarly to a missile.  However, when it strikes, five missiles explode out in random angles and velocities.  This weapon should be fired as far away from your position as possible.  One of the subsequent missiles may hit your own tank!

Damage: 25

Blast Radius: 25

Cost: $2000


MegaCluster
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	MegaClusters are similar to cluster bombs.  Instead of spawning 5 missiles, they spawn 10!  Each missile has a greater range of angle and velocity.  MegaClusters are highly unpredictable.

Damage: 50

Blast Radius: 35

Cost: $6000


Vicks – Vertical Guidance
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	Vicks are missiles enhanced with a vertical guidance system.  It takes the vertical component of your mouse location, and guides the missile up or down.  Note: they are not perfect.  It can only change the vertical velocity so much.
Damage: 25

Blast Radius: 25

Cost: $6000


Herbs – Horizontal Guidance
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	A Herb is an enhanced missile with horizontal guidance.  It takes the horizontal component of your mouse location and guides the missile left or right to reach that x-position.  Note: they are not perfect.  It can only change the horizontal velocity so much.
Damage: 25

Blast Radius: 25

Cost: $15000


Laser
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	A laser is the most accurate weapon.  At the same time, it is the most precise.  Gravity does not affect lasers.  You can only fire them, however, if you have a direct line of site between yourself and your target.
Damage: 75

Blast Radius: 20

Cost: $500
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Story Overview

Storyboard

To start, the user selects Game > New from the drop-down menu.

The game loads, and the arrow points to the current player, indicating who’s turn it is.  The terrain is randomly generated.
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Each player takes turns selecting weapons, angle, and power, then firing at the other tanks.  The health of each tank is indicated at the top of the screen.
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Once all tanks have been destroyed, the weapon selection screen is displayed.  Each tank is given an opportunity to purchase new weapons or ammo for existing weapons.

[image: image22.emf]


Once all users have completed weapon selection process, the next round will begin.
Background/Plot Summary

You are the head mathematician of the “good guys’” army.  The commander of your army has personally asked you to help aid the army to glorious victory against the armies of evil.  After the commander figures out how many tanks he will be taking to war, how many battles the fight is worth, and who your enemies and allies are, it will be your job to lead the army to victory!  

Due to the recent advantages in telecommunication technology, you will be presented with a mockup of the battle in progress that way you are not placed directly into harm’s way.  As the battle begins, it’s your job to tell the commander what you believe is the best way to annihilate the enemy.  You must figure out how your tank is best aimed and armed to quickly eliminate all hostile forces with as few casualties as possible.  Every turn you must pick an angle, a power, and a weapon that through your calculations, you believe will destroy the enemy tanks.  Your entire civilization’s future is counting on you!  May the force be with you!

Game Progression

Introduction

Tank Warfare starts off on the Welcome Screen.  (See Figure 9)  From here, the user may select to create a new game, or to exit from the Main Window drop-down menu.

If a new game is selected, the user is brought directly to the Battle Screen.  Once a round is over, they will be taken to the Weapon Selection Screen.  After every player is finished buying weapons and ammo, they are taken back to the battle screen for the next round.

Once all the rounds are complete, the game ends, and the user is brought back to the Welcome Screen.
At any point in time, the user may end the game by selecting Quit from the Main Window drop-down menu.
Flowchart
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Figure 9
Level and Scene Details

Tank Warfare does not have any concept of different levels or stages of progress.  It is broken up into battles.  During each battle, tanks are randomly placed on the terrain, which is also randomly generated.  The object of each battle remains the same, however: destroy all enemy tanks.  All the battles combine to form one game, called a war.
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