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[bookmark: _Toc39357998]Introduction
In this report, the author analyzes and evaluates his program created for the assessment, accompanied with feature testing and potential improvements for the future. 
[bookmark: _Toc39357999]Requirements
The game developed for this assignment is called “Wizard Quest 2: Gun Force”. The player takes control of an unseen wizard from a first-person perspective and has the task of traversing the game’s three levels and after killing every enemy in any given level, they are teleported to the next level. After 3 levels, the game ends. To play the game, the player must do the following
· Move using the WASD keys
· Jump using Space Bar
· Look around using the Mouse
· Sprint using the Shift Key
· Shoot Gun using Left Mouse Click (Mouse 1)
· Shoot and kill all enemies on stage to progress (Enemies die in one shot)
· Avoid getting shot by enemies (Getting shot once results in death)
· Do not touch water (Water results in death)
· Collect Ammo caches to regen ammo
· Clear all 3 levels to win the game
· Not die at all (After death, the game restarts)
[bookmark: _Toc39358000]Design and Implementation
During this section, the author will list how he implemented each one of the game’s requirements.
[bookmark: _Toc39358001]Movement
[image: ]To complete this assignment, the author was permitted to use assets and scripts provided by the module and from the standard assets available on the Unity asset store. Included in the asset store is a prebuilt first-person camera-based character with full movement integration, the only thing the author needed to do to complete the setup was attach the pistol object found in the module assets to the camera and set it to follow the player camera. Figure 1: First Person Camera with gun attached.

[bookmark: _Toc39358002]Gun Functionality
Enemies and the Player both utilize the same gun mechanics. To function, the gun requires 4 things: -
· A point to fire from.
· Ammunition.
· A rate of fire.
· A range that the ammunition can travel.
[image: ]For the player to fire the gun, they must click the left mouse button (Mouse 1), upon doing so, the gun will cast a ray from an established firing point, in the player’s case, it is the camera that they are controlling with the mouse. (This point is conveyed to the player through a crosshair placed on the centre of the screen) The ray has a range of a set variable, in the player’s case, a bool named “isInfinite” is set to true, meaning that regardless of the range you allocate, the effective range will be set to infinity. The details of whatever object is hit by the ray is stored. If the player is the one firing and an object tagged with “Enemy” is hit, the program runs the function to kill enemies. If an enemy is the one firing the gun and the player was hit, the system runs the functions to kill the player. Regardless of who is firing, the program sets the audio source to an allocated gun firing audio clip and plays it.Figure 2: Player's ShootController setup

The gun also has a fire rate, if either the player or an enemy attempt to fire before an allocated amount of time has passed, the firing does not happen. This system prevents the enemies from firing at every possible interval and while it can also apply to the player, currently it is set to 0, allowing the player to fire as long as they have ammunition.
[image: ]The player is limited by ammunition. After the player fires the gun, the variable AmmoCount is reduced by one. If the player attempts to fire and they have no ammunition, instead of firing, the audio source is set to the allocated “Empty Ammo Audio” clip and then plays it, signifying that the player has no ammo (this information is also shown in the heads up display). The player can replenish their ammunition by colliding with ammo caches which are created at a randomly generated location within a set space.Figure 3: Level 1's ammo spawn points

If an enemy is firing, the game instead checks if a bool named “Shooting” is set to true, if it is and the gun’s fire rate time limit has passed, they fire the gun, using a camera set on every enemy as a shooting point. 

[bookmark: _Toc39358003]Enemy Movement
[image: ]Enemies track the player through a relatively simple system. Enemies are placed at set points all around the map, attached to their script is a variable named “Sight” which determines from what distance they can detect the player. If the player moves into that sphere of detection, the enemy’s destination is set to the current location of the player and the attached animator’s “Moving” bool is set to true, playing the movement animation. Figure 4: Enemy script placed on enemy

Another variable, “Stopping Distance” controls how far away the enemy needs to be from [image: ]the player to begin shooting at them. Once the enemy reaches this distance, the bool “Shooting” is set to true and “Moving” is set to false, meaning they prep a firing stance and begin shooting. If the player moves out of range again, “Shooting” becomes false and “Moving” becomes true, meaning the enemy begins chasing the player again. Figure 5: Enemy "Animation Triangle"

Should the player outrun the enemy to the point where they leave their range of “Sight”, the enemy stops chasing and assuming an idle stance.

[bookmark: _Toc39358004]Heads Up Display/Pause
[image: ]For the duration of the levels, a heads-up display is present on the screen, scaled to whatever the screen size is. A crosshair is present at the centre of the screen, letting the player know where their shots will land.Figure 6: Player on spawn in level 1

The ammo counter on the bottom left-hand corner is directly tied to the player’s ammo count, it drops when the player fires and refreshes upon collecting ammo. 
The kill counter on the top right is a variable that persists between levels, it tracks the total amount of kills the player has. As all enemies die in one hit, the counter simply reduces when the player shoots an enemy that has not already been shot. 
The counter on the top left tracks the number of enemies currently in the level. It does this by searching the scene for all objects tagged “Enemy” on level load. Along with the persistent kill count that carries between scenes, there is also a local kill count which increases in the same manner as the persistent one but does reset from level to level. To update the “Enemies Remaining: ” counter on screen, the local kill count variable is subtracted by the enemy total calculated at the beginning.
[image: ]The game also includes a pause screen. By pressing the Escape key, the pause screen appears, the cursor is unlocked, allowing the mouse to navigate the screen and time is stopped, preventing any in-game events from transpiring. Pressing resume hides the menu and restarts time, pressing quit quits the game. 
Figure 7: Paused game

[bookmark: _Toc39358005]Death and Killing Enemies
As stated before, both players and enemies die in one hit, meaning the guns act as an instant kill device. Should the player tag an enemy with the gun, the “Dead” bool is set to true in the animator and all other animator bools are set to false, playing the death animation. The destination of the enemy is set to its current position, preventing it from moving after death and the audio source is set to the allocated death sound and it is played. 2 seconds after this process has started, the enemy is deleted, removing them from the map.
[image: ]If the player is tagged by an enemy, a death screen appears. It has the same effects as the pause screen, pausing time and unlocking the mouse. From here, the player can click restart to send them back to the title screen or quit to exit the game.

[bookmark: _Toc39358006]Level TransitionsFigure 8: Death Screen

The game has several conditions upon which level transition is needed. If the player dies and clicks restart, the game returns them to the title screen, if they click begin from the title screen it should take them to level 1 and once every enemy on screen has been killed, the game progresses to the next level.
[image: ]The first two are button-based, the script simply allocates functions that activate on button presses, using the index of the target scene to decide which scene it opens with 0 being the main menu and 1 being the first level.Figure 9: Game Scenes with respective scene indexes

For the final one, the game checks if there are any enemies on screen, it does this by counting every object in the scene with the tag “Enemy”, if it doesn’t find any, then it open a scene with an index equal to the current scene + 1, opening either the next level or the win screen, depending on what level the player is currently on.
The 3 levels take place on completely different maps to differentiate them
There are also several opportunities where a quit button is present, this button does not transition to a level and simply turns the game off be deactivating Unity’s editor, in a full release, it would instead shut down the program itself.
[bookmark: _Toc26719114][bookmark: _Toc39358007]Main Scripts
The main scripts written by the author that are essential to the program functioning are the following: -
· ammoManager: Used to manage ammo restoration through ammo caches.
· DeathCollision: Used to kill the player should they collide with whatever is given this script (Used for water)
· Enemy: Controls the enemy’s movements, allows them to access the gun and controls the enemies’ animator.
· MenuManager: Manages the main menu and holds the function to quit the game.
· PauseMenu: Manages the pause menu and navigation back to the main menu.
· PlayerManager: Manages instance so the enemy tracking works.
· ShootController: Controls the gun mechanics.
· SpawnObject: Responsible for spawning ammo caches.
· UIManager: Manages the game’s heads up display 

[bookmark: _Toc39358008]Additional Screenshots
[image: ][image: ]




Figure 10: Game Main Menu
Figure 11: Level 1 Gameplay


[image: ][image: ]Figure 12: Level 3 Gameplay
Figure 13: Level 2 Gameplay






[image: ]Figure 14: Victory Screen









[bookmark: _Toc39358009]Evaluation
[bookmark: _Toc39358010]Testing
This section will test the original requirements to see if they are fully implemented. The tests will be formatted as tables.
	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	1
	Player will move left upon pressing “A” key
	· The game has begun and is unpaused
· The player is not dead
	1. Press “A” key
	“A” key input
	The player character will move left upon pressing the key.
	PASS / Character moves left upon pressing the “A” key.



	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	2
	Player will move right upon pressing “D” key
	· The game has begun and is unpaused
· The player is not dead
	1. Press “D” key
	“D” key input
	The player character will move right upon pressing the key.
	PASS / Character moves right upon pressing the “D” key.



	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	3
	Player will move forward upon pressing “W” key
	· The game has begun and is unpaused
· The player is not dead
	1. Press “W” key
	“W” key input
	The player character will move forward upon pressing the key.
	PASS / Character moves forward upon pressing the “W” key.



	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	4
	Player will move backwards upon pressing “S” key
	· The game has begun and is unpaused
· The player is not dead
	1. Press “S” key
	“S” key input
	The player character will move backwards upon pressing the key.
	PASS / Character moves backwards upon pressing the “S” key.




	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	5
	The player will jump upon pressing the Space bar 
	· The game has begun and is unpaused
· The player is not dead
	1. Press Space bar
	Space bar input
	The player will jump upon pressing the Space bar.
	PASS / Upon pressing the Space bar, the player jumped.



	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	6
	The player’s movement speed will increase upon pressing the “Shift” key 
	· The game has begun and is unpaused
· The player is not dead
	1. Press “Shift” Key
2. Press any movement key
	“Shift” Key input
	The player’s movement speed will increase upon pressing the “Shift” key
	PASS / The player’s movement speed increased upon pressing the “Shift” key



	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	7
	Player Shoots gun after clicking “Mouse 1” while having sufficient ammunition.
	· The game has begun and is unpaused
· The player is not dead
· Player has sufficient ammunition
	1. Press “Mouse 1”
	“Mouse 1” input
	The player will fire the gun upon pressing “Mouse 1”
	PASS / Upon clicking “Mouse 1” while having ammunition. The player fired the gun, playing the shooting sound.



	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	8
	Player’s gun will not fire (clicks) after clicking “Mouse 1” while having insufficient ammunition.
	· The game has begun and is unpaused
· The player is not dead
· Player has insufficient ammunition
	1. Press “Mouse 1”
	“Mouse 1” input
	The player’s gun will click upon pressing “Mouse 1”
	PASS / Upon clicking “Mouse 1” while having no ammunition. The player’s gun clicked.



	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	9
	The game will pause and unpause upon pressing Escape
	· The game has begun and is unpaused
· The player is not dead
	1. Press Escape
2. Press Escape again
	“Escape” key input
	The game pauses after the first escape keypress, then resumes after the second
	PASS / Upon pressing Escape, the game paused, then resumed after pressing it again.



	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	10
	Enemies follow the player if they are in range
	· The game has begun and is unpaused
· The player is not dead
· Enemy is present
	1. Have the player character enter sight range of an enemy
	Enemy.

Enemy sight Variable.
	The enemy will turn to the player and begin advancing towards them with a walk animation playing.
	PASS / Upon entering range, the enemy turned to the player and began advancing, trigger the walk animation.



	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	11
	Enemies stop a set distance away from the player and begin shooting
	· The game has begun and is unpaused
· The player is not dead
· Enemy is present
	1. Have the player character enter sight range of an enemy.
	Enemy.

Enemy sight Variable.
	The enemy will stop a set distance away, assume a firing stance and fire the gun
	PASS / Upon reaching the set distance from the player, the enemy assumed a firing stance and began firing.



	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	12
	Death screen shows if the player is shot and killed
	· The game has begun and is unpaused
· The player is not dead
· Enemy is present
	1. Have the player character enter sight range of an enemy.
2. Allow the enemy to land a shot
	Enemy.

Enemy sight Variable.
	After the player is shot, the death screen will show, and the game will pause.
	PASS / Upon being shot, the death screen showed, pausing the game, and allowing the player to decide what to do on the menu.



	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	13
	Shooting an enemy causes them to die
	· The game has begun and is unpaused
· The player is not dead
· Enemy is present
· Player has sufficient ammunition
	1. Shoot Enemy
	Enemy.
	After an enemy is shot, their death animation plays and they disappear.
	PASS / Upon being shot, the enemy stops moving, activates their death animation then disappears after a set amount of time.



	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	14
	Collecting ammo caches replenishes ammunition
	· The game has begun and is unpaused
· The player is not dead
· Ammo cache is present
· Player less than maximum ammunition
	1. Collide with ammunition cache.
	Ammo Count.

Ammo cache.
	After the player collides with the ammo cache, the ammo returns to its maximum
	PASS / Upon colliding with the ammo cache, the player’s ammo count was returned to 10, the set maximum.



	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	15
	Ammo caches spawn at a random point in the predetermined spawn sections.
	N/A
	1. Begin Game
	Ammo cache

Ammo Spawn point
	The ammo cache will spawn somewhere in the allocated spawn zone
	PASS / Upon launching the game, the ammo spawned in a random location within the spawn points.



	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	16
	Levels transition upon enemy count reaching 0
	· The game has begun and is unpaused
· The player is not dead
· Enemy is present
· Player has sufficient ammunition

	1. Kill all enemies on screen
	Enemy count
	After the enemies are killed, the map will transition to the next/win screen
	PASS / Upon killing every enemy on screen, the game loaded the next scene.



	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	17
	Moving the mouse while unpaused will move the camera
	· The game has begun and is unpaused
· The player is not dead
	1. Move mouse
	
	After the mouse moves, the camera will move with it.
	PASS / Upon moving the mouse, the camera also moved.



	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	18
	Pressing the Begin button loads the first level
	· Main Menu is loaded
	1. Click Begin button
	Begin Button
	After the Begin button is pressed, the first level will load
	PASS / Upon pressing the button, the first level loaded



	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	19
	Pressing the Restart button loads the main menu
	· Game has begun
· Player is dead
	1. Click Restart button
	Restart Button
	After the Restart button is pressed, the main menu will load
	PASS / Upon pressing the button, the menu loaded



	Test No.
	Test Description
	Preconditions
	Test Steps
	Test Data
	Expected Results
	Actual Result

	20
	Pressing the Quit button exits the game
	· A screen with the quit button is present
	1. Click the Quit button
	Quit Button
	After the Quit button is pressed, the game exits
	PASS / Upon pressing the button, the game exited



[bookmark: _Toc39358011]Reflection
Wizard Quest 2: Gun Force is a game that has its problems, for instance, enemies cannot change their aim along the y-direction, if the player is above the guards, they can't hit the player. This could be fixed by having the cameras on the guards track the player completely, allowing the guards to shoot along any x or y-axis.
The guards will sometimes get stuck on the scenery in level 2, this is due to the complexity of the map itself and could be fixed in future development by improving the AI’s movement in general.
If the player launches the game from a level, not the main menu, there is a chance that upon dying and restarting, there is a chance that the player will not be able to aim along the Y-axis, the reason for this bug is unknown but, from the author’s experience, this bug does not occur if the editor is launched in from the main menu.
In future versions, the author would add more levels, improve the enemy ai in general, add more weapons and weapon types for combat variety and replace the current sound effects with more professional-grade ones. Another potential improvement is to use the more advanced event system used in Wizard Quest 1 to help manage changes to variables over having the program directly change the variables.
In conclusion, the author is satisfied with the game he has created, and he believes that with some tuning and general improvements, it could be a solid first-person shooter.

[bookmark: _Toc39358012]Tutorials Referenced
The author referenced the following tutorials to help him create the game: - 
· [Unity 5] Tutorial: How to spawn objects at random position in a given area -- https://youtu.be/kTvBRkPTvRY
· ENEMY AI - Making an RPG in Unity (E10) -- https://youtu.be/xppompv1DBg
· Shooting with Raycasts - Unity Tutorial -- https://youtu.be/THnivyG0Mvo
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