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-Introduction-
In this report the author will be discussing the game that has been created for this assignment. The report will offer insight into the design of the game as well as other parts such as scripts, screen shots and functionality. A verification test will also be carried out towards the end of this report, this is to make sure that the application passes all the basic functionality tests. Any sources consulted will be listed at the end of the report in the bibliography section. 
-Requirements-
The game is called “Treasure Quest”. You play as an explorer in search of treasure, you find yourself within ruins of an old temple. You notice that many treasures have been left behind by the previous owners. Unfortunately, you are not alone, a group of barbarians followed you to the temple and wish to take the riches for themselves. You must collect the treasure while also avoiding the barbarians, you can fight them with your trusty sword, or you can put your agility to the test and run for your life. 
You can control the character by using a combination of keys. W make the character move forward, A and D rotate the character left or right and Left Click lets you attack using the characters sword. The main aim of the game is to collect the gems lying around the temple arena. While doing this you will be followed and attacked by barbarians, you must collect enough gems to progress to the next level. If you do not the barbarians will attack you and you will not be able to progress to the next level. 20 gems are required to progress to the next level, there are 3 levels in total. As you progress through the levels more barbarians will arrive to try and defeat you. Once you beat all 3 levels you complete the game. 	Comment by Kemi Ademoye: Good, but why not make this different for each level e.g. increase the number of gems as the player progresses to a higher level. In this way, you increase the “level” of difficulty as the player progresses. I see you have increased the number of barbarians.
Main functional features
· [bookmark: _Hlk38297365][bookmark: _Hlk38297389]Player movement
· AI navigation
· Player animation
· Enemy animation
· Object collision
· Score counter
· HUD
· Menus



-Design and Implementation-
Player movement
Player movement is controlled by the move script. The script starts by calling the character controller component and the animator. The main function checks if the controller is grounded and then if the W keys is pressed speed will be applied and the character will move forward. If the W key is lifted, the character will stop and stand idle. The function also has a rotation calculation for when the A or D keys are pressed, if the A key is pressed the character rotates counter-clockwise and if D is pressed the character rotates clockwise. Gravity is also applied to make sure that the character does not float, this also allow the character to interact with ramps and other scalable structures. There is also a camera script called “PlayerCam” which follows behind the player to give a third person perspective. The camera script uses offset positions on the X, Y and Z axis to position itself, the user can configure this from the inspector. It also uses a bool variable to check if it is looking at the player, this is important as when the player rotates left or right the camera must stay behind him.	Comment by Kemi Ademoye: Some problems with your player movement
AI navigation
The AI navigation uses a component called a Nav Mesh Agent (NMA). This controls key factors in the AI’s movement and navigation such as steering, obstacle avoidance and path finding. All these values can be changed in the inspector, the NMA also works in conjunction with an enemy script. The script itself controls the movement, animations, target distance and enemy rotation. The script sets the player as the target and uses baked navigation routes to get to the player. There is a visualization of the enemies’ target radius using a gizmo command, this allows the author to change and set the sight radius to an appropriate value. The script also has a function that makes sure the enemy is facing the player when it is in stopping distance range, this use rotation calculations and the slerp command. 
Player animation
Player animation is also controlled in the Move script. The animator has multiple conditions that can be met to trigger different animations, the conditions are either ints or bools. In the players Move script the conditions are bools and ints. If the player moves, the transition for idle to running is set to 1, if the player stops it goes back to 0. When the left mouse button is clicked the attack animation plays, or in the animator, the condition is set to true. The bool conditions are used to check whether the player is running and trying to attack at the same time. For example, if the player is running and the left mouse button is clicked the int condition for running is set to 0 and the attack bool condition is set to true. 	Comment by Kemi Ademoye: This does not mean anything 


Enemy animation
Like the player animation, the enemies’ animations are controlled by the Enemy script. However, unlike the player the enemy animation conditions are simply ints. This is partly because of the NMA which has its own value for stopping distance and movement. Also, since the player is always going to be within the enemies’ sight radius no idle animation is needed. A simple if statement in the script checks if the player is in range of the enemies’ stopping distance, if the player is the animations switch from running to attacking. If the player is not in stooping distance range, then the running animation is used while the player is located. 
Object collision
Due to the implementation of gravity and rigid bodies, the player and the enemy can interact with the environment. Collision makes sure that the player cannot fall through the world or walk through walls, the same goes for the enemy. It also helps with the collectable objects in the game. These gems contribute one point towards the score counter, the player must collect 20 each level to progress to the next one. The gems have a box collider with the is trigger property on, this means that if the player collides with them something will happen. The “Gem” script has a simple function that states if the collision box name is “Guard01”, which is the player, the score counter will increase by one and the object will be destroyed. The gems also spawn at random times at certain points on the map thanks to the “GemSpawn” script. This uses two variables called time and delay, the time controls how long the spawner waits to spawn a gem since the game has started, the delay is the time it takes to spawn another one after that. The prefab can be added to the script in the inspector, also the script creates a checkbox using a bool variable that can be activated to stop spawning gems. 	Comment by Kemi Ademoye: Avoid hard-coding values for variables instead use constants or variables as this makes it easier to maintain the code when things change.
Score counter
The score counter is a part of the Heads Up Display or HUD. As the name suggests the score counter keeps track of the player score and decides if it is high enough to progress to the next level. The script gets the text component of the HUD that holds the score, it then sets it to zero at the start of each level. The score updates by one point every time the player collects a gem, the gem script mention above controls this. An if statement checks if the players score is equal or greater than 20, if it is the scene manager load the next scene or level. 	Comment by Kemi Ademoye: Please see earlier comment and again use a variable to declare the limit, this will also allow you to create a more flexible solution.
HUD
The HUD provides the player with some basic information while the game is being played. It contains a health bar, score counter and a level counter. The score counter makes use of the score script mentioned above. The level counter and health bar have no scripts, they are just images and text.	Comment by Kemi Ademoye: Good use of scripts, but these need to be refactored to use good coding practices. For example, you are still defining all your fields as public variables. This is not goof practice and you should learn how to use practices such properties, events, and dependency injection.
Menus
The menu provides the player with two options play or quit. Both options make use of the menu controller script, which a simple script. There are two functions, if the player presses play the next scene is loaded which is level 1. If quit is selected, then a message will appear in the console saying that the player has “quit the game”. The menu also displays the name of the game, also there is a victory screen at the end of the game.
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[image: ]	Comment by Kemi Ademoye: Your HUD should also show the player how many gems they have collected so far.
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-Evaluation-
Test 1
Test description: The author will be testing if the game still progresses if the player collects more than 1 gem when a score of 19 is reached. This is meant to test if the game will still progress if multiple gems are collected in one go and if it bumps the total score past 20 in one move.
Test steps
1. Start game
2. Collect gems until a score of 19 is reached
3. Wait until a pile of more than 1 gem accumulates
4. Walk into the pile 
Test data:
[image: ]
[image: ]
Expected result: The game switches to the next level.
Actual result: The game switched to the next level.
Status: Pass
Test 2
Test description: In the second test we will be seeing if the player can outmanoeuvre the enemy AI and get out of its sight range. One of the core elements of the game is the pressure of the enemy AI chasing the player, we want to make sure this cannot be escaped.


Test steps: 
1. Start game
2. Get as far away from enemy as possible
3. Wait to see if the AI catches up
4. If they do keep trying to run away
5. If the player cannot get away, admit defeat
Test data: The red circle is the player; the yellow is the enemy. As we can see the player is far outside the enemy’s sight radius (red lined sphere). The enemy stays in place as it is unable to locate the player.
[image: ]
Expected result: The enemy will keep up with the player.
Actual result: The player was successfully able to escape the enemy.
Status: Fail	Comment by Kemi Ademoye: Is this really a fail? There are obstacles in the way which means the AI character has no path to the player, hence the reason the NMA will not chase in this scenario.

Test 3
Test description: In the third test we will see if it is possible to escape the AI by getting to out of reach areas by abusing collision detection and collision physics. 	Comment by Kemi Ademoye: This test is quite similar to the previous one.

Test steps:
1. Start game
2. Get on the side of the walls
3. Try to move onto tree or rocks around the area from the wall
4. Wait on out of reach area for AI
Test data:
[image: ]
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Expected result: The player will be able to get into out of reach areas.
Actual result: The player was able to get into out of reach areas. This was achieved by running off the stairs onto the outer wall and onto the tree branches. The AI could not find the player as he was not on a walkable area.
Status: Pass
Test 4
Test description: This final test will see if the player can escape multiple AI enemies. The third level of the game has 3 AI enemies, the player will try to escape from them.	Comment by Kemi Ademoye: Again similar to the previous one.
Test steps: 
1. Start game
2. Get as far away from enemies as possible
3. Wait to see if the AI catches up
4. If they do keep trying to run away
Test data: Again, the enemies are represented by the yellow circle and the player by the red circle. The player has successfully escaped from all 3 enemies.
[image: ]
Expected result: The AI would find the player and catch him.
Actual result: The player managed to escape all 3 AI enemies.
Status: Fail
Reflection
Overall, the author is happy with his game application. Functionally its very simple all the player must do is collect gems to progress through the levels. It is easy to use too, the only buttons used are A, D, W and left click. The game may be too simple overall, but the author feels like him implemented things that he was confident working with. The character movement is also very simple, you cannot walk backwards only rotation is used. This makes the controls easy to learn and memorise, but it can be difficult to move around the map without a backwards walk. 
One of the biggest improvements that the author would like to implement in the future is a functional damage system for the player and the enemy. This would greatly improve the game. With a functional damage system, the game would be a lot more interactive and intense which are good things in this case. The game would have an end condition and there would be some risk involved. 
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                 MARKING CRITERIA AND STUDENT FEEDBACK



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.

	[bookmark: assessmentComponent]Common Assessment Criteria Applied  (Assignment 2)
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills 

	
	

	[bookmark: feedbackRIL]
	[bookmark: totalRIL]
	[bookmark: markRIL]

	
	
	

	2. Knowledge and Understanding Skills

	
	

	[bookmark: feedbackKUS]
	[bookmark: totalKUS]
	[bookmark: markKUS]

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	[bookmark: feedbackANA]While you have described your test cases well, there is some repetition going with the test cases testing the same functionality. Generally, the test cases need to be expanded upon. The evaluation is okay but generally needs to be a more critical evaluation of the implemented game. (Grade mark: 58.33%)
	[bookmark: totalANA]30
	[bookmark: markANA]17.5

	
	
	

	4. Practical Application Skills

	
	

	[bookmark: feedbackPAD]A good attempt featuring a simple game. One of the main areas for improvement is the coding style. Most of your fields have been declared as public variables and this is not good practice. Instead, learn how to use better coding practices such as properties, events, dependency injection, etc. Also, avoid hard-coding values in your game and instead use constants or variables as this helps to create code that is more flexible and easier to maintain. Some comments with regards the game play - there were some problems with the player character's movement, I would also consider repositioning the gems. In addition, to increase difficulty as the player progresses through the levels, I would consider increasing the number of gems they have to collect. This is another reason you should not hard code the number of gems in the if { ... } statement. Also, add the number of gems to the HUD, this could be how many gems left to collect or how many they have collected depending on how you present the goals of the game to the user. (Grade mark: 62.50%)
	[bookmark: totalPAD]60
	[bookmark: markPAD]37.5

	
	
	

	5. Transferable Skills for Life and Professional Practice 

	
	

	[bookmark: feedbackSPP]The report is of a good standard. (Grade mark: 70.00%)
	[bookmark: totalSPP]10
	[bookmark: markSPP]7

	
	
	



	Assignment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	[bookmark: totalMark]62%

	
	Up to 1 week late (40% Max)
	[bookmark: fourWeeksLate]
	

	
	Over 1 week late (0%)
	[bookmark: firstAttempt]
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