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[bookmark: _qbbjwx3nel7i]Requirements
[bookmark: _c77xa6p1cga0]Introduction
For the game development portion of this application development module I decided to utilize my C# skills to create a tower defense game in Unity. Unity is an industry grade game engine with a ton of inbuilt useful functionality, not only that but it’s fully compatible with all platforms meaning my game can be exported to desktop, mobile and the web. I have chosen to do a tower defense game due to my love for a popular web game Bloons Tower Defense [1] I played as a child. Unity features tools for both 2D and 3D game development and both come with their own unique challenges. For this project I chose to develop in 3D because I wanted to try my hand at some 3D modelling and wanted to attempt targeting in 3D space.
[bookmark: _qnwvmeo7m0ug]Functional Requirements
There are a few core features that make up a successful tower defense game:
· A path with a start and end point for the enemies to follow.
· Locations for units to be built to destroy the enemies.
· Currency to purchase and upgrade units.
· A set number of waves to complete a level or an endless mode.
· Lives that reduce if an enemy reaches the end point.

[bookmark: _7hux4pxvdw32]Design and Implementation
[bookmark: _vmxu7tdcct0w]Storyboards
[bookmark: _uooosxd8f7s5]Title Screen[image: ]
For the title screen the title should have it’s own area to stand out in and an example of a turret model from in the game could be on display in the middle. I could animate this turret in the main menu screen to take advantage of the Unity animator and also improve the user experience in the menus. The play button is at the top as the first button you go to press, this will take you to the level select screen. The instructions button follows and takes you to a page which explains the general rules of play along with the keybindings for the game. The final button is the quit button, this simply exits the application.
[bookmark: _bzz0hv3ok30t]Level Select[image: ]
The level select screen should have an organised grid of buttons which will take you to their respected levels. The screen should support click and drag scrolling for mobile along with a scrollbar for desktop. If progression is implemented, levels could be locked until reaching a prerequisite level thus incentivising players to keep playing.
[bookmark: _1oa7ns764rtw]Level[image: ]
The primary user interface of the game shows the map taking up the main portion of the screen, with important stats on the left and right including the money, time until the next wave and current wave. At the top the number of lives remaining is displayed in a large font to remind the player of the cost of letting one of the enemies reach the end. At the bottom is the turret shop, here you can click to select a turret blueprint, then when you hover over the map any valid location will highlight green and clicking should allow the user to place a turret. Any invalid locations or reasons should be highlighted in red. The Shop should have an organized grid attached to it to automatically sort new turrets when they’re added.

[bookmark: _xihojocucsng]Upgrade/Sell UI
[image: ]
When you click on a turret a localized UI should pop up above that turret displaying the upgrade and sell price. This data should be updated dynamically based on which turret has been clicked. When upgraded the turret model should change and some particle effects should appear to give some feedback to the player.
[bookmark: _ga0wz940st6n]Pause Menu[image: ]
When the user clicks escape it should freeze the current game state and allow the user to either continue their progress, restart the level or return to the menu.
[bookmark: _majs02mtbnzf]Level Complete[image: ]
When the user completes the total number of waves for a level, they should be presented with a level completed screen which shows how many waves they survived and the option to continue to the next level or return to the homepage. If this screen appears they should also unlock the next level for future play.
[bookmark: _z8aqm24130b7]Game Over[image: ]
If the enemy reaches the end enough times and the player runs out of lives the game over screen is displayed. The total number of rounds you survived is displayed and the option to retry the level or return to the main menu is presented.
[bookmark: _kthd9w1ktda]Pseudocode
[bookmark: _9j8xj3wnoi5k]Node
[image: ]


[bookmark: _n337f7qxwn4a]Other Resources
[bookmark: _9bhs4kwvvn48]3D Modelling in Blender
[bookmark: _fgor7hcmyryq][image: ]
In order to create 3D turrets to use as my in game models, I used a program called blender to manipulate basic shapes into a complex model. As a first attempt at this I'm proud of what I achieved and it looks really great in the game. The parts are separated in a way so that only the top half needs to rotate and creates a realistic aesthetic when tracking an enemy.


[bookmark: _9ij5o1puoq9j]Final Product
[image: ]
Figure1 - Main Menu
[image: ]
Figure2 - Select Level
[image: ]
Figure3 - Select Level (Locked Levels)
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Figure4 - Level01
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Figure5 - Level02
[image: ]
Figure6 - Level03
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Figure7 - Level04
[image: ]
Figure8 - Game Over
[image: ]
Figure8 - Level Complete
[image: ]
Figure9 - Pause Menu
[image: ]
Figure10 - TurretUI Menu
[bookmark: _jljaekzabhps]User Guide
[bookmark: _3zjsmy24lote]Keybinds:
W - Camera Forward
S - Camera Back
A - Camera Left
D - Camera Right
(or move the mouse to the edges of the screen)
Left-Click - Select
Escape / P - Pause
(Hold) Space - Slo-Mo mode

[bookmark: _tb4ztq4u30c7]General Play:
In order to succeed at this game you need to spend your money wisely and position turrets that can destroy the enemies before they reach the end point. You can click on a turret to upgrade it for a price, the upgraded versions are superior to their non-upgraded counterparts and come with increased damage, range and fire rate.

[bookmark: _1iut86keig9l]Evaluation
[bookmark: _bzz4qxp9wasf]Test cases
[image: ][image: ][image: ][image: ]
Test Case file also included if the text in the images is illegible.

[bookmark: _v0a17kiqq0o6]Reflection
Overall i’ve learned a whole lot doing this unity project, i’ve dipped my toe in some 3D modelling which was very fun but challenging. I played around with Unity’s particle system to produce some satisfying feedback when executing commands within the game and learned to organise my project as it grew to maintain my productivity.
[bookmark: _uj9brejl8vsz]
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