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Introduction
In this report I will be talking about the game I have developed. Describing how the game is played and its objectives. I will talk about the scripts I have used, and I will show screenshots of the finished game in action. Finally, I will evaluate my work and talk about my ideas/goals for the future.
Design
Brief description: The game I have designed is a maze game in which the player has to collect coins while also avoiding spikes. The maze has 3 levels, which increase in size each level and are all dynamically generated randomly. The Coins and the spikes are also randomly generated and increase in quantity each level. 

How to play: 
The Player must navigate the maze with the aim of collecting all of the coins in the level (amount of coins displayed in top right). The player will be able walk, run and jump through the maze. 
The player must also avoid the spikes which are spawned throughout the maze. The Spikes will raise and lower from the ground to allow player to avoid the spikes if careful. When touching the spikes the player will lose health (Health displayed in top left). The health total carries over to the next level. If the players health reaches 0 then the Player is presented with a menu which will give them the options of restarting the game or exiting. 
If the player collects all of the coins in the level then the current level ends and the next level starts (level counter is in the top right, below the coin counter), this will spawn a new (more difficult) maze. If the player completes level 3 then they have completed the game and the player is presented with the same menu which gives them the options of restarting or exiting.



Implementation
Script classes:
· QFPCMazeGame – This script is the main script for the game. It is responsible for the spawning of the maze pieces, the player, the spikes and the coins. The player is spawned at the coordinates (0,1,0). The spikes and coins are spawned in random locations each time the maze is generated. The class randomly generates coordinates for these objects with a range of (0, maze width/height). The update method of the class is responsible for checking if the level is complete and a new level needs to be generated by checking if the score from the UIControl script is < 1. The class also contains code for the level counter on the UI, however this was unfinished so has been commented out but the level system in the game is functional, just not visible to the player as of yet. When the next level is generated there will be 5 more coins, 10 more spikes (along with the spikes form the previous level which have not been deleted) and the maze will be bigger (5 units in both height and width). Finally, this script removes the cursor from the screen while the game is running or until the user presses the escape key. 

· UIControl – This script is responsible for all aspects regarding the UI. On start it gets the amount of coins from the QFPCMazeGame script and sets the score as that value. The score is then added to the token counter on the UI.  In the class there is a method which will update the score UI to the current score every time the player collects a coin. The class also adjusts the health UI every time the player takes damage. There is a restart method which can be called from the QFPCMazeGame script which will reset the UI (apart from health) every time there a new level starts. When the health expires the game will end. There is code in this class which will show a menu when the game ends (by winning or losing) allowing the user to chose between restarting the game and quitting the game, however I couldn’t quite get the code to work as intended so it has been commented out but left in the code for exiting the game. This means that when the game ends, the game will just close and will need to be restarted.

· [bookmark: _GoBack]Token – This is the script which is attached to the coins. The update method has code which will rotate the coin around the y axis (I used code from the unity website [1]). The code also has an OnTrigger method for when the coin collides with the player, this will call the method for updating the score in the UIControl script and pass the value of each coin to the method.

· SpikeScript – This script is attached to the spike game object. All this class does is move the spike up and down in the game, providing a little more challenge to the player (I found this code on a forum which I adjusted slightly for my code [2]).

· Enemy -  This script is also attached to the spike; this class has the OnTrigger for the spike. When it collides with the player it will call the onHurt method in the Player script, passing across the damage number allocated to the spikes. 

· Player -  This is one of the scripts attached to the player. This class decreases the health value based on the damage of the spike when called by the enemy script.

· Health – The Health class in this script. On start it will set the maxValue to be the total health pool by making it equal the health value as the game starts (so health will be full). The class uses a public version of the health value to get the health of the player, if the health has changed it will call the onPlayerHealthChanged method in the UIControl script. If the Health total is < 0f then the class will call the onHealthExpired method in the UIControl script.

· CustomUnityEvents -  This script has no direct connection to the game itself, however is creates custom unity event types that I could use in my other scripts. For example, a custom unity event that take an integer as a parameter.  

· FPSController -  The FPSController script is what the main camera in the scene and is what the player controls, this script was taken from the unity standard assets library.

Game screenshots –
1. 
[image: ]This screenshot shows the very start of the game, you can see that there is a working UI in the game displaying current health total and how many coins are left to collect. The level counter is present but is not functional. There is however a debug message that shows what level the game is on.
2. [image: ]
[image: ]
These two screenshots show the spike object in the game, as you can see the spikes raise and lower from the ground.
3.
[image: ]
As you can see from the screenshot above the player has walked over the spike object and has taken damage (health bar at top left of the screen).
4.
[image: ]
[image: ]

These two screenshots show the coin model in the game. As you can see, the coin rotates around the y axis. 







5. [image: ]
This screenshot shows the player collecting a coin. The screenshot shows the coin has now been deleted and the counter in the top right of the screen has been decreased by 1 to show that there is 1 less coin to collect.

6.
[image: ]
This screenshot shows the player reaching level 2 (as shown in the debug). The Number of tokens has increased to 10 (top right) and the health total remains the same as the end of the last level (top left).






7.
[image: ]
This screenshot shows the player reaching level 3. As you can see from the debug in the bottom left of the screen. Once again, the health stays the same and the amount of coins has increased to 15. 
8.
[image: ]
This is what happens when the game ends, whether by completion or by losing all health. Because I couldn’t get the end game menu to function to work. The game just ends abruptly. 






Evaluation

During this assignment I have encountered many challenges while creating my game. The two major challenges are still not working. The first being the level counter. I have tried various things to get this part of my code to work, however I had no luck. I tried using code that was quite like the code for the token counter as I knew that worked. However, my implementation of the code must have been flawed because it still doesn’t update the display when the level increases. The other issue I have with my code is the menu that displays at the end of the game. I couldn’t get the menu to spawn at the end of the game and when I tried testing the buttons when the game was still running by having it displayed when the game is paused, I was unable to make the mouse free. I tried using the exact code for the code that frees the mouse when the user presses escape but it didn’t work.

Another problem I had during development was the score counter would always start at 0 when the game starts until the player collects a coin which will set it to the correct value. After some consultation I found that I was searching for an object with a tag, but the object was untagged in the unity editor. Once I added the appropriate tag to the object the counter worked as intended. 
I also had a problem with spawning the coins, when I started spawning them randomly they would only spawn in a small section of the map. I realised that the coordinates needed to be multiplied by the size of the maze pieces, but when I did this where the coordinates were generated it crashed unity. I then changed the code, so it was multiplied just before the object was spawned. This worked but the y coordinate was up in the air. I then had to set the y coordinate to 1 and the code worked as intended.

I am quite pleased with the overall outcome of my assignment. I feel like the game is simple, but the gameplay is challenging and entertaining if not a bit repetitive. I think my game could be a bit more interesting if I added some better features such as guns/weapons or an enemy AI that the player must run from/fight. Although the design of the game is not very creative I think that it’s a fun game none the less that isn’t too easy so that the player doesn’t get bored.
In future versions of the game I would like to add some sort of AI and weapon system or possibly even change the setting of the game to act more like a horror game with darkness and maybe a fog effect.



References

1. https://docs.unity3d.com/ScriptReference/Transform.Rotate.html - official unity manual
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