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	For this assignment, I will be creating a new 3D puzzle game with Unity (2020) to upload to Itch.io (2021). The game will be called “The Wizard’s Temple” and will be about a wizard exploring an ancient temple in search of a legendary staff. This report contains the pitch document for the game along with a development plan, testing plan and a self-evaluation of the project. 

[bookmark: _Toc61176992]Pitch Document

[bookmark: _Toc61176993]Vision
	You are a wizard exploring an ancient ruin in search of a legendary staff, what challenges could await?
[bookmark: _Toc61176994]Features
· Variety of Spells – the wizard will learn new spells on his adventure which will help him overcome a variety of puzzle-based challenges.
· Xbox Controller support 
· 3rd person view and camera can be turned left and right.
[bookmark: _Toc61176995]Player Motivation	
	The player will progress through levels, heading deeper into the ruins, by completing unique challenges using spells learnt along the way.  
[bookmark: _Toc61176996]Genre
	3D Puzzle Game
[bookmark: _Toc61176997]Target Customer
	Players of all ages that enjoy puzzle games and are into a fantasy genre.

[bookmark: _Toc61176998]Competition

[bookmark: _Toc61176999]The Talos Principle – 
The Talos Principle (Croteam, 2014) is a first-person puzzle game where you use equipment such as jammers to overcome obstacles like electric barricades. 

[bookmark: _Toc61177000]The Turing Test – 
The Turning Test (Bulkhead Interactive, 2016) is another first-person puzzle game where you use a device to move a power source around to power objects such as doors and electromagnets.

[bookmark: _Toc61177001]Platforms
PC

[bookmark: _Toc61177002]Design goals
Problem-solving: players will have to learn what the spells can do and use this knowledge to solve puzzle challenges.
Simple Controls: both keyboard and controller button layout will be natural, such as jumping using the “Space” or “A” button which is very common.
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[bookmark: _Toc61177004]Spells:
Ice spell – Freezes water allowing the player to cross.
Levitate – allows the player to hover for a short period of time.
Telekinesis – allow the player to interact a heavy or out of reach object.
Staff- the staff the player finds at the end will allow the player to destroy blocks to escape.

[bookmark: _Toc61177005]Obstacles:
Water – will reset the player on contact, unless it becomes frozen then the player can slide on it.
Lava – will reset the player.
Some objects will be able to be affected by telekinesis – either by moving to a set position or triggering something such as a lever or pushing an object.

[bookmark: _Toc61177006]Ending challenge:
Once the player reaches the staff, they must escape using the new power given by the staff to destroy blocks and using other spells to overcome challenges.
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For this project, I will be following an iterative model for project management. Below I will write several tables with the tasks which will be needed to complete the project along with an estimated duration of the task. Then I will create a class diagram for the project and finally group the tasks into suitable iterations of the project.
[bookmark: _Toc61177008]Tasks: 
[bookmark: _Toc61177009]Models:
	[bookmark: _Hlk60303005]Task
	Estimated Duration

	Wizard + Rig
	3 Hours

	Lectern 
	1 Hour

	Book + Rig
	1 Hour

	Staff
	1 Hour

	Source environment models
	2 Hours
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	Task
	Estimated Duration

	Wizard - Idle
	2 Hours

	Wizard - Walk
	2 Hours

	Wizard - Sliding
	2 Hours

	Wizard – Cast Spell
	1 Hour

	Book- Open
	1 Hour
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	Task
	Estimated Duration

	Movement
	2 Hours

	Camera Movement
	2 Hours

	Water Object
	2 Hours

	Lava Object
	1 Hour

	Spell Event System
	2 Hours

	Ice Spell
	1 Hour 

	Levitate
	1 Hour

	Telekinesis Spell
	2 Hours

	Telekinesis Object
	1 Hour

	Staff Destruction Spell
	 1 Hour

	Destructible Object
	 2 Hours

	Main Menu
	1 Hour

	Level Exit
	30 Minutes 

	Book
	30 Minutes 
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	Task
	Estimated Duration

	Ice Spell
	1 Hour

	Levitate Spell
	1 Hour

	Telekinesis Spell
	1 Hour

	Staff Spell
	1 Hour
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	Task
	Estimated Duration

	Level 1
	4 Hours

	Level 2
	4 Hours

	Level 3
	4 Hours

	Level 4
	6 Hours
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	Task
	Estimated Duration

	Main Menu
	1 Hour

	Controls Menu
	1 Hour

	Settings Menu
	1 Hour

	Victory Menu
	1 Hour
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	Task
	Estimated Duration

	Source Audio - Walk
	10 Minutes

	Source Audio - Jump
	10 Minutes

	Source Audio – Ice Spell
	10 Minutes

	Source Audio – Levitate Spell
	10 Minutes

	Source Audio – Telekinesis Spell
	10 Minutes

	Source Audio – Staff Spell
	10 Minutes

	Source Audio – Book Opening
	10 Minutes

	Source Audio – Page Turning
	10 Minutes

	Source Audio – Learn New Spell
	10 Minutes

	Source Audio – Found Staff
	10 Minutes

	Background Music – Level 1
	10 Minutes

	Background Music – Level 2
	10 Minutes

	Background Music – Level 3
	10 Minutes

	Background Music – Level 4
	10 Minutes

	Ambient Sound - Ice
	10 Minutes

	Ambient Sound – Lava 
	10 Minutes

	Ambient Sound – Cavern Sound Effects
	10 Minutes

	Implement Audio
	1 Hour
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[image: A class diagram of the required classes for the game.]
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	Version
	Description
	Estimated Duration

	1
	Model wizard, Implement player and camera controls. 
	8 Hours

	2
	Animate wizard, Implement Water and Lava obstacles.
	9 Hours

	3
	Implement Ice Spell, levitate spell and model book and lectern. write book class and spell event system.
	7 Hours

	4
	Model staff, implement telekinesis and the staff’s destruction spell and their respective object classes.
	9 Hours

	5
	Create particle systems, animate book, source and implement audio.
	8 Hours

	6
	Source environment models, create the first level.
	6 Hours

	7
	Create 2nd and 3rd levels.
	8 Hours

	8
	Create the final level and menus.
	7 Hours

	9
	Add post-processing and Add detailing props to levels.
	4 Hours

	10
	Built game
	1 Hour
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	Version
	Testing Tasks
	Test Successful?
	Notes
	Further Steps

	1
	Check all inputs work. 
· Walk
· Jump
· cast spell
	☒	Debug logs displayed to show keyboard and controller inputs were working. During testing, I adjusted variables in the inspector to better tune the movement.
	N/A

	2
	Check each animation plays and exit correctly. 
· Walk and fall have no exit time.
· Jump and attack do have exit time on exit transition.
	☒	Animations enter and exit correctly with idle and walking looping
	N/A

	3
	· Test that book gives the player a spell.
· the player can cast it.
· Check water freezes and returns to water.
	☐	The player slides and plays animation but is still controllable which does feel right. Levitation is a lot high than expected due to no gravity.
	Add a way for input to be disabled when the player Is sliding. Adjust levitation hight to account for lack of gravity.

	4
	Check spells and objects work as expected.
	☒	No issues
	N/A

	5
	· Check all audio plays at the right time. 
· Each particle system plays when the correct spell is cast.


· Confirm book animates to open when the player approaches.
	☐	Book replays open animation and audio if the player walks near to the lectern after getting a spell.
	Add a bool for if the book is open and only play if it is not.

	6
	Play through 1st level check there are no issues with the 3rd part assets and the level can be completed. 
	☐	A couple of books were floating, the mud pile had a collider which could cause issues with the player's movement and if the player jumped onto the crates they could not jump again.
	· Adjust the objects that are floating.
· Remove collider from the mud.
· Set items which will be jumped onto suck as rocks, crates and platforms to the ground tag.

	7
	Check levels can be completed.
	☒	No Issues
	N/A

	8
	Check navigation between each menu, play Final level 
	☐	Menu navigation works fine. Final level playable however I managed to get stuck in a spot.
	Remove or adjust pillar which can cause the player to get stuck.

	9
	Play through the full game.
	☒	Played through twice once with controller and the other with keyboard and mouse. No issues noticed.
	N/A
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 Testing
Development
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I started my assignment, in predevelopment, I created a pitch document detailing the different features and theme of the game, then listed all the tasks I could think of that would be needed to be completed to accomplish the game. Using the lists, I created a class diagram, using Visual Paradigm (2021), that I will be needing and set about grouping the tasks into different iterations of the game. This will make it easier to test after each iteration and adjust my development plan if needed to add anything overlooked or fixes to bugs encountered. I then created a testing plan for each stage. Finally, I added my list of versions into Excel (Microsoft, 2021) and then, having worked out how many hours I can work on the game each day, I worked out a start and end date for each task and generated a GANNT chart. 
The first iteration was to have the character model with control input and camera controls. I started by modelling the wizard [Fig. 1] in Maya (Autodesk, 2018) and exporting it as an fbx file to import into my unity project. From there I wrote the player controller script which takes input from the vertical and horizontal axis and moves a rigid body by using the Add Force method. Taking influence from other 3d games such as Lego Harry Potter (TT Games, 2010) I made the character move forward and backwards relative to the camera and strafe side to side relative to the player. 
Initially, for the camera I added a single ray cast to see if there was any obstacle in between the player and the camera and if so, disable the mesh render, this was so if the player moved the camera through the wall in the level, they would still be able to see what they are doing. I later increased the number of rays as I found that the ray would occasion hit a pillar only making the pillar see-through and not the walls so you still could not see the character, you would also only have a small section to see through when It hid a wall [Fig. 2,3] I also added a new layer for camera obstructions and added the walls and pillars to the layer. Finally, I added a layer mask to the Raycast so it would only collider with game objects on the camera obstructions layer.
During the second iteration, I created a skeleton for the wizard along with IK handles and controllers [Fig 4], to aid in the animation, and proceeded to create each animation. When they were completed, I baked the animations and exported the model again but including baked animations. Once in Unity, I reimported the wizard character and separating each on the animation clips, in the animation tab of the import settings [Fig.5] and looping the animations that needed to loop. This took a little longer than estimated due to a couple of issues which required me to redo my rig fortunately I paired it with two other task which did not take long.
For the spells in the third version, I decided to implement the levitation spell, through the character controller, by removing gravity from the rigid body and at first setting the position of the player to the start position add the jump force however I found that with gravity removed the player moves too high [Fig. 6], so I divided it by 10. For the ice spell, I started by casting a ray Infront of the player to see if it hit an object that has the water tag. Later after adding the particle systems for the spells’ I added collision to them to detect what object they collide with. 
Then I set up an event system, as to not break encapsulation, which the spells could trigger an event to affect objects which have subscribed to each event. I needed to do a little research into creating an event system and came across a useful video (Game Dev Guide, 2019) with this information I created an event system which had an event Action for the ice spell which would pass in the game object the spell collided with. The subscribed game objects then check whether it was itself that was hit, using the parameter and if so freezes.
For modelling the staff, I opened the wizard Maya file and created it separately in there then using a locator I was able to reexport the model with the staff and the staff separately. Because of the locator, the staff would follow the hand in all the animations [Fig. 7] meaning no new animations would be needed, I then set the wizard’s child object, the staff, to disabled to later be enabled when the player finds the staff. 
After creating the particle systems for the spells, I initially found that the event was being triggered multiple time because each particle had a collider which triggered the event, to get around this I added a bool to the spell script to check if it had been triggered and if so, no longer call the event unless it was no longer triggered. This meant that I had to add another event to confirm the water had frozen. Next, I sourced my audio from Freedsound (2021) and implemented them into the necessary scripts. I created a new audio mixer which all the sound sources played too and added a group for the main music, ambient sounds and sound effects [Fig. 8]. 
	Next, I sourced 3rd party assets through the Unity asset store (Unity, 2021) and imported them into unity. Using the floor and wall assets from the Stylized Hand Painted Dungeon pack (L2S ARTS, 2020), having set them to static game objects with the floor having the ground tag, I built my first level, which will be the level that introduces the player to the ice spell. Using the Modular Medieval Lanterns pack (A. Voevodov, 2018), which I added point lights to, added lighting to the level [Fig.9]. I also set the ambient colour for the environment lighting, within the lighting window, to a light grey [Fig. 10].
	Using the same process as for making the first level I did the same for the 2nd, which introduces the levitation spell, and the 3rd that introduces the telekinesis spell. The last level I wanted to make as an example of a level after you have gotten the staff, to give the player a level in which they must use multiple spells to escape. Then I created a new scene where I built a small room to act as a backdrop for the menus. To create the menus, I added a canvas for each menu to the scene and added the required buttons to the canvas. Finally, I wrote the main menu script which Included methods for each button, which also set the selected game object depending on what menu was opening, to allow controller support within the menus. It also contained methods to set the volume for separate groups in the audio mixer for the settings menu.
	To finish off the game I added some global postprocessing effects such as depth of field, bloom, colour adjustments and vignette [Fig. 11]. I also went through each level adding more detailing props such as mud, tables, cauldron to make the levels look less empty. Finally, I built the game and tested it thoroughly with both controller and keyboard and mouse.
	Overall, I believe the project went well with only a slight run over from the estimated completion date and included everything I wanted to from the plan. Using an iterative project management model meant I was able to work on a section then test it and go back to add or change things later.
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