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Overview

Ghosthunter is a multiplayer 3 – d isometric overhead shooter game where each player assumes the role of a Ghosthunter, and all other players represent ghosts.  The game depicts each player’s character as Kult the twisted clown – Kult possesses all of the right tools to hunt enemy ghosts, equipped with various weapons and items of mass ethereal destruction.  Every other player believes himself to be the true Ghosthunter, but opposing players see each other only as ghosts to be hunted.  Players connect to a separate server using the provided client to play the game. 

Game mechanics

Overview 

The player uses the keyboard exclusively to navigate his character in the 3-D world, avoiding obstacles and hunting enemies.  The player has several guns at his disposal, each of which has a use for a different situation.   Different guns use different types of bullet ammunition – the flamethrower spouts flames, while the laser projects lightning fast laser beams.   Using the existing keyboard setup, the player can shoot and move at the same time, and in totally opposite directions if he so desires – movement and direction of firing are completely independent.  Collision detection prevents players and bullets from moving through walls, and bullets simply disappear when they hit a crate or other obstacle.  Any time bullets in the game collide with a player, the player’s energy shield health decrements according to how powerful the colliding bullet was, and the energy shield surrounding the players shimmers, graphically representing the hit.   If the player’s shield health drops to 0, then the bullet has penetrated the shield and eliminates the player’s character.  The character then respawns at an appropriate spawn point.

Camera

The camera always positions itself right above the player’s character and slightly offset so as to provide a 3-D isometric view of the level.  The camera locks onto the player and moves in the X and Y axis according to the player’s movement.  The relative height of the camera above the level can be controlled using the up and down array keys. 

In Game Gui

A partial view of the level itself centered at the player’s character fills the entire game window.  A Heads-up display superimposes transparently over this view, depicting various attributes of the player’s character.  These attributes include the player’s current shield health, current gun type, current ammo, and current score.  The player can toggle the all scores display using the TAB key.

Control summary

The player manipulates his in-game avatar using several sets of keys: one set for movement, one set for shooting, and one set for choosing a weapon.  There are keys to join the server, toggle all score display, and manipulate the camera as well.  The A/S/W/D keys dictate the character’s velocity (speed and direction), while the I/J/K/L keys fire bullets and dictate the direction they fire in.  Up and down arrow keys dictate camera zoom; F6 connects to the server and TAB toggles the scoring table.  Both movement and bullet firing sets are additive – that is, holding down a combination of keys can make the character shoot or move in a diagonal direction.  Otherwise, holding down directional keys moves the player in the given direction, and stops them from moving when they release.   Finally, the player uses the numerical 1-6 keys to choose a type of weapon to use, varying from a normal ballistic projectile gun to a flamethrower to a bio-weapon.  

General movement

Moving Up

The character moves up on the screen when the player presses the ‘w’ arrow key.  As the player moves, the camera updates its position accordingly to keep the player’s character centered in game window.

Moving Down

The character moves up on the screen when the player presses the ‘s’ arrow key.    As the player moves, the camera updates its position accordingly to keep the player’s character centered in game window.

Moving Right

The character moves up on the screen when the player presses the ‘d’ arrow key.    As the player moves, the camera updates its position accordingly to keep the player’s character centered in game window.

Moving Left

The character moves up on the screen when the player presses the ‘a’ arrow key.  As the player moves, the camera updates its position accordingly to keep the player’s character centered in game window.

Moving Diagonally

The character moves diagonally when the player presses two direction keys in the direction of the diagonal movement simultaneously.

Scoring

Each time a bullet shot by the player kills an enemy ghost, the game awards him a single point.  These points accrue over time and are displayed on the player’s HUD.

Shooting

The character shoots bullets when prompted to do so by the player.  The same directional key model as used for movement dictates the direction that the bullets fire in when the player presses the corresponding I/J/K/L keys.  When a player fires, the game displays various particle effects depending on the type of bullet fired.  The type of bullets fired depends on the current gun that the character is holding at the time the fire keys were pressed.   The different attributes for guns and bullet types are documented in the Game Elements section 

Physics

Ghosthunter uses a simplified collision detection algorithm similar to the one used in Project 2: Hole 19.  Gravity applies only to particles – for the sake of simplicity, the game assumes that bullets travel faster than gravity can act upon, and player characters cannot leave the ground.  

Walls and crates are non-permeable objects relative to bullets – all of the bullets that the player can shoots dissipate instantly when they collide with any objects in the game besides players and other bullets – bullets do not collide with other bullets, and bullets explode on contact with the player’s energy shield.

Collision detection

There are three different collision tests implemented in Ghosthunter, all of which use the idea of bounding boxes.  Collision tests check the bounding boxes of in-game objects.  The game treats player – bullet collisions as sphere / sphere collisions and bullet – wall and player – wall collision detection as bounding boxes.

packets

The game accomplishes server / client communications with the use of packets.  Each client program accepts and interprets these packets, spawning and updating the correct entities in the game depending on the type of packet received.  Types of packets include:

Bullet Packet – sends information to the client that a bullet was created.

Player Packet – sends information to the client about other players.

Score Packet – sends score information to the clients.

Multiplayer

One of the main features of Ghosthunter is the ability to play against other players in a common level on a server.  When the game is first initialized the player is the only one in the level. Hitting F6 attempts to connect the player to a server at the IP stored in the config.txt file in the client program directory. 

game elements


All game elements in Ghosthunter ultimately inherit from a common class – one level of abstraction higher, different shapes delineate the appropriate appearance and collision behaviour of the various game elements.

Walls

Each level uses walls to limit the area in which the player characters can move in. 

Obstacles (Crates)

Each level uses crates to provide obstacles behind which players can avoid incoming fire from other players – these crates may be of any height, width and length thus providing various amounts of cover.  Several crates packed closely together provide an excellent sniper’s position – the thin laser beam of the laser gun can fit between the crates, while the shooting player remains impervious to other types of gunfire.

Particle Effects

Any time the game creates a new bullet, the corresponding particle effect particle system is generated.  These effects / particle systems update with the update of the bullets, thereby providing the illusion that the particles generated are in fact the bullets themselves.  Different particle effects include: fire, poison, radioactive, smoke and laser. 

Bullet Types


There are several different bullet types in Ghosthunter, each of which possesses varios attributes.  These attributes include: damage, which indicates how much damage the bullet does to a player on impact; lifetime, which indicates how long a bullet survives even if it does not collide with any objects; speed, which indicates how quickly the bullets move in a direction once spawned, and finally cooldown, which indicates how much time between shots must pass before another bullet may be shot.  Different bullet types include:

Regular

Regular bullets are the “standard” ballistic projectile type  - they possess average stats across the board.

Machine Gun

Machine gun bullets move more quickly and can be fire more quickly than regular bullets, however they do slightly less damage and have a shorter lifetime.

Bio Gun

Bio gun bullets move very slowly, have a longer than average cooldown and can usually be easily avoided, but do a good amount of damage on impact and have normal lifetime.

Flame Thrower

Flame thrower bullets move quickly but have a short lifespan – however they have a shorter than average cooldown and higher than average damage.

Laser

 Laser beams move faster than any other bullet and do more damage than any  other moving bullet type besides the BFG bullets – consequently, they have the longest cooldown rate as well.

Mine

Mines are stationary bullets, but have extremely long lifetimes and can nearly eliminate a player on their own.  They also have a relatively high cooldown rate.

BFG

BFG bullets are experimentally unstable radioactive bullets that do an enormous amount of damage, have a better than average cooldown and speed, and have a good lifetime.  These are the most feared of weapons!

future improvements


In future iterations of the game, the encapsulation of code makes the existing  game engine easily extensible.  Several possible future improvements include:

picking up items

In future releases of this game there will be miscellaneous items lying around on the ground that can be picked up and added to the inventory. These items would objects such as health packs, ammunition, and new guns. 

Texture manager

To reduce on the amount of redundant texture loading, a texture manager would alleviate much of the RAM requirements of the client program by effectively reducing the number of textures read by the game.  Additionally this means that new levels can be loaded quickly by pre-loading all of the available textures on program startup.

level loader

A level loader would lend to the replay value and ease of extendibility of the game by allowing new levels to be dynamically loaded into the world.

multiple game types

The current engine would also easily support different game types, providing environments for team battles, capture the flag matches, or last man standing type games.  These would all add to the replay value of the game.

single user version

Since it’s not always true that there are a multitude of friends on hand willing to play our game with a player, it would be nice to have a single user version so that the player’s entertainment is not dependent on the availability of other people.

