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INTRODUCTION
	The following document consists in a research and evaluation academic report that will cover the differences between diverse aspects of game engines based on an analysis constructed due to the student experiences within the denominated engines. 
The concerned student will produce a constructive analysis of the diverse production methods of both engines in order to proof its capability of producing material for videogames by beginners within the concerned engines, as well as reach a better understanding of the potential methodologies that different engines may require in order to produce this material. All the documented material written in this essay will be complemented with the experience of the student while testing these different research aspects within the engines, as well as with the necessary proof in order to verify the evaluation results.
In the following pages, all these aspects shall be detailed explained, as well as verified by the existence of the experiment records and diary.

This document is part of the Game Design & Critical analysis module within Level 6 in the course BA Creative computer games design, at University of Wales Trinity Saint David.


ABSTRACT
	This essay comprises a comparative analysis concerning the engines Unreal and Unity in order to have a better comprehension of their adequacy for new users in terms of complexity and intuitive execution for the production of basic 2D work. The analysis will take into consideration various features that affect the production of this work and will focus on the accessibility that they present for a new user into the matter in order to compare and feature one of the engines as the most suitable for beginners.
	In the first part of this document it will be covered the featured methodology and terminology that shall be used in order to proceed with the experiment in which the 2D work will be developed. Therefore, the document will establish the necessary steps and any beginner shall go through in order to experience the actual engines as a new user would. 
	In the second part of the article, it is examined the actual final product achieved through the experiment as well as the analysis concerning the development of the same, comprising the methodology established and representing the main difficulties or differences that will affect the new users practise once producing by the use of these software. This section will contain information about the guidelines available, the actual output of the experiment and the steps to go through, as well as the accessibility that all they present towards the beginner user.
	In the third part the document will cover information concerning details about the development process carried over the experiment. This means that this section will contain a detailed diary of each session worked for achieving the final result explained at the beginning of this document. With this the analysis and conclusion described in the previous section shall be backed up.
	
	All this data support the idea of accomplishing an awareness of which one of these engines, Unreal or Unity, could be considered the most suitable for novices in the game development industry.



LITERARY REVIEW
What are game engines?
The transition of the video game industry form focused markets as the arcades to a mainstream audience have provoked many advancements and innovations in the technological market. Enhanced hardware and new development software have hit the market in an accelerate race of technological evolve that have created an ever-increasing technical and design complexities.
The most important development tools that will be covered in this document will be the denominated game engines; software frameworks designed for the creation and development of video games in computing systems. These engines are advanced designer tools that cover a huge variability of sub-tools necessaries for completing the video game itself, including from rendering tools for both 2D and 3D work, physics, collision, sound, scripting, animation, artificial intelligences, networking, streaming, memory management and video support.
All these sub tools are included in a core software as visual tools, used usually for quick development processes, at they are strong software that permit the building of a game for a huge range of systems, platforms and hardware.

Unreal Engine
	Unreal Engine 4 is one of these development tool engines available right now in the market. The main feature about this engine is that it works with real-time technology and coding and scripting is not so strictly necessary in order to manage the sub tools available within it.
This engine is considered nowadays a world-class toolset that provides an accessible workflow for game developers in the industry, providing the capability or producing big changes in the projects without the use of a line of code. This feature is the main selling point that have positioned this software into use for high-quality game projects and cinematic across a vast variety of available platforms.
Nowadays this engine provides different workshops for diverse platforms and creative modes, such as 2D, 3D and 3D applied to VR -Virtual reality-, all of them included in its kit.

Unity Engine
	Another very important game engine out in the market it’s Unity, a cross-platform software used as well for developing video games and simulations. The big difference between this engine and the last mentioned resides in the fact that Unity works with a big relay in coding and scripting techniques through the use of the code #C, not always available or easy to comprehend for a mainstream audience of new game developers.
This engine has a rich and extensible editor that match a wide variety of production workflows with a simple UI -user interface appearance-, as well with a diverse amount of sub tools that cover from different creative modes from 2D, hybrids or 3D, as well as VR and AR -Augmented reality- design tools.
Same as Unreal Engine, this engine provides different workshops and a huge accessibility to different platform, covering up to 25 of them, being this its principal selling point.

2D & 3D work in game engines
Game engines that are able to produce work in real-time 3D in terms of rendering capabilities are usually referred as “graphics engines”, software able to produce 3D work as well as render it, sometimes, also in 2D form.
As it has already been explained, in both Unreal and Unity engines there’re modes that provide the developer with the capability of producing game material for both graphics, 2D and 3D, even though they may differ in certain aspects of the production workflow. They vary in the position of the camera within the level, the way of production assets and how they interact with each other in the 3D work space that both engines present.
In the case of 3D, the work is produced considering the 3 different axis that produce the 3D environment –X, Z & Y -, and while in 2D the material is set up in only 2 of these axis – X and Z, no Y, so no depth-. The inexistence of the usability for axis Y is the fact that produces the effect of 2D even though it is being developed usually in a 3D work space.
Even though, different engines manage these creative modes in different ways. A quick example is the difference between the availability of diverse modes between the already mentioned engines, Unreal and Unity.
This variety of creative modes represent a diverse connection with 2D work in certain engines, but it only shows that each software manage the production of this type of video games in a different manner. The necessary steps for implementing 2D work and making it function would be the main difference in both engines, being based on their core.






METHODOLOGY
	The following section will contain the necessary information for understanding how this research will be carried during the following semester. The main areas that will be covered will be about how the research will be done in terms of documentation, in terms of experience and how the results and analysis will be locked down after all these matters are taken into consideration.
Starting with the core research, the student will have to find the original documentation provided by both engines; Unreal and Unity, in order to comprehend how the experiment will be conducted, as well as the necessary material that will be needed for it. This documents would be found in their correspondent websites (available in the hyperlinks shown below in the BIBLIOGRAPHY section). This material contemplates both written documentation, visual sources and video tutorials in which the different processes needed for the completion of the task have been explained.
This documentation research will also cover an interview with a concerned game developer or artist that have worked in these engines under the similar conditions, being new to the software or to the 2D work processes. The interview will sustain information about how they produced 2D work, as well as with personal comment about the experience and the different factors that complicated the project output and that they consider it could be fixed in some way. 
For evidence, this interview can be found at the end of this document, in the APPENDIX section.

Taking all this information into consideration, the concerned student shall start producing the experiment in which its arguments and results will be based.
 In this case, the experiment will consist in the creation of a minimum art target using 2D tools in both engines, comparing in its creation process how the engines behave and how the concerned student is able to find material, comprehend it, apply it and finish the product.
 This art target proposal will cover the basic aspects of creating a 2D videogame scene within these engines; setting up the project, the scenes, the assets, their behaviour, animations… The result of this project proposal is expected to contain different assets – sprites with their different textures- that will positioned formulating a scene, containing a minimum of 1 animation –flipbook blueprinted in the case of Unreal- and the correspondent collision and render features applied in order to prepare it for its usability within a video game experience.
All the textures that shall be used within the level must be from a legal origin, being certified by the owner and transferred through an official marketplace. This document reference the sources from where it has been retrieved; 2D textures, Zak Parrish (2014), in the BIBLIOGRAPHY section of this document.

The experiment shall commence following the tutorials provided by the official sources of both Unreal and Unity. This means that the student shall apply the information taken from them in order to follow the adequate output. 
Due to this, the experiment will start with the set-up of the engine project, counting with the necessary organization for all the material within folders. Importing textures –images- shall be the first important thing to do once the scene has been created. This will follow by the 2D workshop set-up for adjusting the viewport, camera, editors… This fact will permit the student commence with the sprite editing, the assets and textures linking and the creation of animations or flipbooks. In this way the assets will be able to be positioned within the scene, starting to produce the actual art target.
The following steps will be the creation of the character set-up and the player control system. Adding it a behaviour and refining all the assets and character collisions and location within the level will permit create the basic game core for the art target. After this, the animations refining will be carried out, finishing all the primary aspects that create a basic art target within a game.
All this work output will help create the main body information for the experiment analysis, explaining the different problems or big differences during all the production and pre-production, as well as the viability of the information obtained by the official sources of both engines and how it applies to a new user of the matter.

In order to back up the creation of this art target within the engines the student will record itself while trying to produce the scene, importing these images and reproducing all the necessary workflow learned from the engines official tutorials. A diary will be produced in all sessions in which the student will be working in order to record all the information used and all the workflow development process. In this way all the work produced will be recorded in either ways and proved to be viable in its content.
This diary can be found in the APPENDIX section at the end of this document.


RESULT OF THE EXPERIMENT
 	As all the information provided by the different engines learning sections proved to be valuable and facilitated the project to develop correctly, the actual process of creating the art target was accomplished easily by following the necessary steps. Even though, the definite final product was not attained due to saving errors and several engines crashes occurred by the end of the experiment. All these have been recorded in video format for its utility in further work references in order to achieve the real final product.
Both art targets could not be finalized due to errors while compiling and saving all the data. As it appears in different records that covered the project output it seems like there must be a problem within the actual files used for the project.
In Unreal engine all the scene was saved correctly once before the implementation of flipbooks and animations within the scene. After this process, any chance of trying to compile the project resulted in a crash.
[image: C:\Users\GamesStudent\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Capture14.png]
Figure 1 Unreal crashes after trying to save the scene with all the assets and animations created

In Unity all information about implemented assets, blueprints and locations appeared after saving the scene, even though every time the scene was loaded after it the actual sprites seemed to have vanish and they appeared as “missing”.  This also occurred after the implementation of animations within the scene, beforehand, it worked finely.


Figure 2 Unity after saving the scene deletes all the sprites but their information remains
[image: C:\Users\GamesStudent\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Captura.png] 
Figure 3 Sprites error after loading again the scene in Unity

The following pages will take into contemplation all the phases that were tracked during the outcome of the experiment and they will be evaluated in terms of usability and difficulty for achieving a final idea of how useful and comprehensible are these engines for new users.


ANALYSIS
GUIDELINES AND LEARNING THE PROCEDURES
Both Unreal Engine and Unity provide in their correspondent websites information about their development tools and procedures. Searching for documentation about the necessary methodologies that need to be is easy for any beginner since their websites have a Learning section that usually contains tutorials in either paper or cinematic format, as well as tools to be used and experiment with such as simple scripts, textures or meshes.
Researching into the correspondent engines’ learning section the new user can find Tutorials, Documentation, Courses provided by the engine enterprise as well as with Community forums and Support contacts that can provide knowledge about certain matters that the user is interested in. Even though, tutorials and documentations may be found to be out of date.
Following this example, Unreal 2D Paper tutorials, covering all the management and pipeline of a side-scrolled platform game within the 2D mode of the engine, covers all these matters in video tutorials from Unreal version 4.10, while the actual one is Unreal 4.18. Due to this aspect, certain aspects like the interface or the tools for the same procedure have been removed or modified. Unreal tries to cover them updating comments in their videos about how to access these features or if certain features have become available at the time, sometimes forgetting to explain the new additions or any new requirement necessary for the same output.
In a different way, Unity 2D mode tutorials cover their methodology with updated versions of the engine and refer constantly to different tutorials or documents available in the same web page for more information about procedures. However, they base their tutorials mainly in these continuous references, making the new user constantly have to stop the tutorial and read all the documentation, making the video tutorials lack depth and support in comparison to the rest of the official documentation.
In these terms, both engines seem to provide a huge amount of support and documentation to their new users, but seem to forget to either update their data base of documentation in order to make it clearer to follow for the beginner. Strict information about the methodology to follow are better explained in documentations, and community support seem to be a huge matter in order to find specific problem solving features and find answers to some not so well described elements in the tutorials.

	PROJECT OUTPUT AND TOOLS AVAILABLE
	CREATIVE MODES
In terms of production procedures, this document will start with the differences between these engines available creative modes referred to 2D work production. 
Unity provides 2D and 3D creative modes in differenced ways available from just entering the project file creation menu.  When creating the file, Unity provides a set up behaviour menu in which the user can choose either 3D or 2D. Once entered in 2D mode, the camera is set up automatically in Orthographic mode and the editor viewport provides a 2D/3D function for changing it. This means that the default mode is 2D, it prioritizes sprites (PNG images) and layer them in the scene, even though it does not stop the implementation of 3D assets, and it just affects the vision of them from the front view.
In this way, Unity provides Hybrid 3D/2D (2D gameplay and graphics with perspective camera), 2D gameplay with 3D graphics, full 2D, full 3D and Orthographic 3D modes.
On the other hand, Unreal works always in two distinguished modes; full 3D and hybrid 3D/2D, since it always works in a default 3D mode behaviour even though the camera can be moved in orthographic in order to achieve a different result. This means that the 3D mode always counts with 3 axis, but all assets have to be locked so they don’t move in Y axis (Unreal axis for depth), producing a side to side movement like in 2D. Unreal would count with Orthographic and Perspective views available all the time due to camera changes made by the user, as well as with Blueprints (visual scripting systems based on dragged nodes that contain written code lines) for setting up a 2D behaviour to different features of the game.
While Unity would provide with all the initial set up since the beginning, Unreal would require certain modifications in certain blueprints and assets in order to make it performs in two axis through all the creation output as well as require to set the scene and materials unlit. This could make Unreal a bit more complex to handle for new users due to the necessity of constant changes in different aspects of the process.

	CREATIVE TOOLS
	Starting from this point onwards, the document will refer to the creative processes techniques required for the creation of the 2D product. Through these paragraphs, creative tools, camera options, importing procedures and interface complexity will be discussed in order to provide an idea of the freedom of choice available in these engines. 
	In terms of the actual implementation and importing options and processes, both engines seem to work very similar. Both provides the user with folders for organizing all the work implied in the project, and recognizes PNG images in the same ways. Formats available for importing are the same in images (plannar images, textures, sprites…) being JPG or PNG for better quality and alpha channel (transparency)... For creating sprites based on these plannar images, both engines currently provide the option of creating sprites by right clicking them. 
Moreover, both engines provide a Sprite Editor/Creator, an editing tool that provides collision and rendering tools for setting how the sprites are going to be seen in scene. Within Unreal’s Sprite Creator the user can find the sprite information (pixels per unit, pivots location, sockets capability…) as well as editor for the so-called Source Region (plannar image of source), Collision and Geometry (cuts the shape of what will be rendered from the source region image). Meanwhile, Unity’s Sprite’s set up is different, once selected in the folder, automatically the interface changes in the top right corner and it shows the so-called Inspector, in which the Sprite can be layered in the scene, as well as where the information about the sprite is found (sprite type, amount, texture, pivot location, pixels per unit…).  It’s in this Inspector where the user can find the Sprite Editor, as well as it can be selected the desired rendered parts of the sprites, as well as establish its collision boxes manually as in Unreal.

Figure 4 Unreal’s Sprite Editor

Figure 5 Unity's Sprite Editor
Following this, both engines seem to provide the similar amount of information about these tools in their correspondent editors, even though Unity seem to provide the Inspector with useful tools as the layer editor and sprite type (that recognizes animation sheets with multiple sprites in it) that may be easier to access for new users than Unreal’s blueprint based methodology that will be explained in the following paragraphs.

The animation creation output based on animation sheets (usually 4x4 sprite based) is different in both engines. This could be understood as one of the main big differences between their 2D work outputs.  
While in Unity the Sprite Type denominate the existence of multiple sprites and permits the user to use the Sprite Editor to manually select the desired sprites to do the animation, in Unreal the user needs to create Flipbooks (a blueprint based asset that takes information for dividing an animation sheet and formulates an animation based on them by applied velocity values). In Unity, setting up two animations took 10 min. only.


Figure 6 Unity recognizes Multiple Sprites in one sheet


Figure 7 Unity Multiple Sprites being edited for animation

Even though it may seem to be similar, the creation of flipbooks take more time than the creation of multiple sprites based animations from Unity. While in Unity the user drag and select the desired sprites and save the pack of sprites into an animation by just clicking one option, Unreal ask for several steps in order to create a correct flipbook animation.
To begin with, Unreal requires the 4x4 sprite sheet to be separated into 16 different sprites, extracting them and changing their rendering source in the Sprite editor individually. Since this takes time going one by one, Unreal provides a tool called Matrix which takes all the sprites at once and permits the user to select all the desired sprites and rewrite their location values in the 4x4 sheet, changing its rendering source to only one of all 16.  This process requires time, while Unity’s selecting tool permit the user the ability of line the rendering source in screen instead of by location values. Even though Unreal’s workflow may take time, it is true that it’s more concise with the result than Unity. 


Figure 8 Unreal's Matrix Tool

[image: C:\Users\GamesStudent\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Capture10.png]Figure 9 Multiples sprites divided in rendering options after the use of the Matrix Tool

Moreover, the flipbook it’s still not done at this stage. Once the sprites are all set up, the flipbook itself must be created and once in its editor all sprites have to be applied and organize with velocity values. In this way the image will be reproduced in the desired timings instead of relaying in the actual animation sheet. This means that Unreal permits modifying the already existing animation by velocity while Unity relays on the actual sprites without velocity without a script to modify it. One animation in Unreal took 35 min. for being set up.Figure 10 Sprites being framed in the Flipbook

	SETTING UP THE SCENE AND GAME BASICS
	The following phase in order to create the 2D product is to set up the scene. In both cases sprites just need to be placed in the viewport resembling the desire final look of the game. While in Unity the scene can be constructed by layers (a hierarchy list of the sprites within the level in terms of depth that can be modified in the Layers menu) Unreal sets the same by changing each asset individual Y axis value in its information. 
Within the scene, the camera has to be located so it does not break through the limits of the game scene. In this case the camera has to be scripted or set up in a blueprint so it follow the main character and it does not go pass a limit.
This set up through coding and scripting techniques is one of the main differences in these Engines, and possibly one of the main points that would inflict a change in the new user’s usability of the software. To understand the difference we have to refer to the usability of these techniques for the creation of the 2D game in case. We can understand scripts as a programming language that produce the execution of certain actions within the software, the engine itself, affecting the outcome of certain actions in game.
On one hand, Unity is based in purely scripting techniques using the language C# since it has been programmed based in this language. The main language used in C#, though other used are Boo or a dialect of JavaScript called UnityScript, specific for the software. This means that different actions in game have to be based on these scripts, so the new user will be required to learn this coding systems in order to produce some scripts that create unique results. 

Figure 11 Scripting window for Unity

On the other hand, Unreal Engine is based in a Blueprint mode, a visual scripting system available only inside the engine that represents the script in visualized nodes, so the new user instead of learning coding languages it learns how this nodes work with each other and how they visually interconnect to create certain actions and results.


Figure 12 Example of Material Blueprint in Unreal

While in Unreal the user needs to generate a new blueprint class, as the character (Paper Character for 2D Paper mode), set the essential movement components to the flipbook used for the animation such as adding gravity and constraining it movement in the axis Y so it work as in 2D, and as a final point add a Player Controller for later on attach it and move it by adding inputs and behaviour. 
While in Unity, the animation set up as a character can contain attached a custom script for character movement and behaviour that needs to be typed beforehand in the necessary language. In this script the user can modify aspects such as the run speed by parameters in the animation. 
Both methodologies imply the necessity of a learning process of either scripting in these languages or the usability of nodes and their functionality within different blueprints, as well as these blueprints main use. This means that both engines are difficult to handle to any beginner and even though scripting languages tend to require more time and dedication for its mastering, different users may find more or less appealing certain aspects of these different procedures. 
Furthermore, if it’s true that senior users within these engines tend to have more knowledge about these techniques and they easily achieve better and more unique results, for new beginners there is an equal amount of information about them, as well as scripts and blueprint examples shared in the community for their use and test. 

	FREEDOM OF CHOICE AND COMPREHENSION 
	After covering the basic beginning process for setting up the game, by following the already explained methodology, it is clear that both engines have demonstrated to be similar in workflow stages in numerous aspects, but that their key differences relay in very specific features.
While Unreal offers rapid workflow by a restrict order or steps and dependent connections between assets, materials, animations and blueprints, Unity provides an open easy to build scenario in its core even though final results come by the price of coding and scripting requirements. Both software present liberty of choice in their fundamental aspects by the usability or either nodes either specific coding, as well as various other features.
	Interface and the ease to find the necessary options within the engine is another matter to take into consideration while generating the game as a new user. Unity is in this term the easiest to understand due to the very simple look of the interface, blunt naming conventions and the ability to access everything by menus and the inspector. However, even though Unreal is not actually that complex in comparison, naming conventions are different than other scripting based engines and it counts with more information surrounding the viewport than the actual menus in the upper tool bar. 


CONCLUSION
2D work seem to be far way common in Unity due to the different 2D behaviour modes and default behaviour modes available while Unreal only counts with a hybrid that force the changes into all assets implemented to be locked in the axis Y. Unreal still works mainly in a 3D work output process so for new users the constant changes necessary to simulate 2D work may be tedious or a bit incomprehensible without basic learning into the engine behaviour.
On behalf of new users that get into these engines without any other background in terms of scripting or producing video game material it may be difficult to achieve something fluidly working and good looking in Unity, where scripting is one of the main pillars of how videogames behave and look.  In this way it is easy to achieve a similar result in Unreal without much scripting, but relaying in a wide list of different features in its blueprints.
Moreover, Unreal blueprint system is easy to follow and copy and the community is very open about problem solving in blueprints settings, while other users from Unity background tend to be more protective over their scripts and their usability since they are custom made.

Both engines seem to be equally in difficulty in terms of 2D work production and setting up scenes within them. Even though, it seems the case of Unreal being more easily to access and use for good visuals and final products. Its comprehensible-to-learn blueprint system take a bit more time to set up than some Unity features but its results are equally good to a script based modified product from Unity. And this is the main point that may facilitate new users being able to become quick adepts of this engine if they are not coding adepts.


FURTHER WORK
	Since the actual project final product, the art target itself, was not achieved due to several and recurrent problems with saving and compiling procedures, for further work it would be set up the actual completion of the same.
For completing the work in terms of making the scene into an actual playable game the user would have to implement a Player Controller and the necessary scripts or blueprint for attaching it to an animation and setting up its movement and behaviour based on inputs..
This test also covered exclusively the creation of scenes for side-scroll games in 2D, so it may be worthy to carry research about the creation of other different types of 2D scenes that may be set up by different camera angles and creative modes within the engines capabilities.
Due to this, the research about different aspects that may create a better and functional 2D scene or game experience would be carried. 
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APPENDICES
VIDEO RECORDS FROM THE PROGRESS – SHARING LINK
https://drive.google.com/open?id=1YaehdyOBDsgM5M1I6ssZgkPM097X_1Ml
 RESULTS FROM THE INTERVIEWS
NOTES FROM THE INTERVIEW (DIGITALIZED)
With James Penhallurick
· It was the first year Unreal was out, so thing may have changed, but it was difficult to find information about how to do 2D work in Unreal. It was a matter of looking into Google for people who has done it. They talked about flipbooks, but nothing else.

· In terms of modes, Unreal only had two ways of doing 2D work; Orthographic view and Perspective view. Orthographic resulted to be complicated for James group; they considered that in Perspective, with the camera fixed to the character, everything would look better. It still gave certain problems like it was possible to see sometimes that the assets were totally flat, but it was definitely better.

· The way it was done was: 3D assets being modelled and textured as always, 2D assets hand painted inside a geometric shape plannar and 2D animations in the same way, but locating all the 2D assets in a 4x4 divided plannar, so each asset would be located in the middle of one of those divisions, creating the animation later on while being read.

· 2D assets needed to be exported in PNG, since in other formats they wouldn’t carry the information about the transparent bits of the image. This was known due to most of the work being done in other format: this produced the need of producing a second image with an alpha channel information (in black) that would be read as transparency by Unreal.

· Emissive sprite textures needed to be done separately and also be implemented as a texture added into the material.

· 2D assets (sprites) worked as a geometrical plannar image with a material attached, having the material the texture in it (2D hand painted image). The flipbook option would be attached to it as a blueprint. This would read the 4x4 plannar and produce the animation by itself.

· Unreal 2D work proved to be very simple to James and his group since it didn’t need coding and they had knowledge about Unreal Engine. In this sense, Unreal was simpler than Unity, but also because they knew how to work in it.

· At the time, Unreal didn’t provide much information about how to do 2D work. Most of the work was self-teaching by using a bit of internet and trying different things out. In internet flipbooks were mentioned, but nothing much else was to be found.

· Flipbooks problems; the 4x4 sprites needed to be lined up perfectly in the centre of each division, since if they would overlap each other’s division they would actually overlap the next one in the line.

· Flipbooks animations can also be used as particle effects or part of them. The images needed to be added to the actual particle effect so the 4x4 flipbook would trigger the animation while in the effect within the level.

· Importing was proved to be very simple and clean. They wouldn’t have any problem in the assets in terms of topology or clipping due to its 2D nature. In this sense, James commented that 2D work was very simple, more than 3D.

· Creating the level was also quite simple; the only one problem was to get everything looking right in scene due to the character moving around the level. The most difficult part was to set everything right so the player wouldn’t see the end of the level, that the player wouldn’t be able to jump and cross beyond the level and trying to get all the level construction in a way that the 2D work wouldn’t be very noticeable in contrast to the 3D.

· The sprites were done in the same plannar always. The production of the same was very helpful, due to all the sprites being done in there. The only one difference was that the 4x4 done in Photoshop would need rulers in order to maintain all the images cleared separated.

 EXPERIMENT DIARY	
CHRONOLOGICALLY LAYED FROM THIS POINT ONWARDS


DIARY 
DATE: 10.10.17
GAME DESIGN & CRITICAL ANALYSIS
UWTSD – BA CREATIVE COMPUTER GAMES DESIGN
P145991 – ALEXANDRA LUCIA PINTO CABRERA

	1. MAIN TOPICS RESEARCHED
	

	UNREAL ENGINE PROJECT SET UP TUTORIAL
UNREAL ENGINE ALPHA BASED SPRITES TUTORIAL
UNREAL ENGINE CREATING FLIPBOOKS TUTORIAL
TESTING THE RESEARCH WITHIN UNREAL ENGINE

	2. RESEARCH NOTES


	Project set up:
· New level Scroller options
· Importing textures, creating materials, shading models, level prototype materials, world positions, mask (R, B = X, Z axis / No Y due to 2D), texture sample parameters, vertex colour, blueprints, alpha channel...
· Viewport, camera changes to Front.
· Showing plug content = Paper 2D
· Creating sprites from textures.
· Red line = kill zone.
· Sprite editor basics: changing materials, material blueprints default values set up to 1.0…
· Location of all assets in Y = 0. (2D)

Alpha Based Sprite:
· Sprite colour can be changed due to parameters.
· Creating sprites from no texture.
· Source Texture information.
· View of alpha channels in sprites details.
· Sprite editor window:  Space UVs, source textures, Sockets, Pixels per unit (for visual style, textures resolutions, bit maps…), pivot mode, rendering, collision…
· Edit source region: snapping, adjusting the sprites actual image, taking into consideration the alpha channel surrounding it.
· Editing collision: Collision geometry type (source bounding box for the source region, shrink wrapped for the alpha channel…), adding vertex…
· Render Geometry: how to snap and cut what to render thanks to this tool.
· Applying physics to sprites: simulate physics, lock the Y axis so it doesn’t bounce in 3D.

Creating flipbooks:
· Images need to be 4x4 sprite sheets with an alpha channel. Without it, they wouldn’t be recognized as such.
· Clicking in the 4x4 image you can extract all the sprites. This would be done from the texture folder to the sprite folder.
· Animation sheets need to be copied if you want to fill all the frames. This means that you need to have an image per frame. Being usually 16.
· In the Sprite Editor, all the images need to be sourced differently. For that purpose, and in order to make the work easier, it’s better to select all of them, open the Matrix, and change de x and Y axis values of their source, in this way making all of them quicker and at one time.
· Flipbooks do not respect collisions, so if you want the character to have it, it will be recognized the collision as the one from the character blueprint not the actual flipbook.
· Create folder for flipbooks.
· In the flipbook editor; create all the necessary frames (16) and fill them with the individual sprites from the sheet (extracted ones). Frames can be extended.
· Right click in the flipbook to save it.


	3. PERSONAL COMMENTS
	

	
· These tutorials helped the concerned student realized all the basic aspects that need to be covered while starting a project, how to interpret the 2D space in the engine and how to set up the necessary elements into the scene.
· Tutorials provide extra information about how to achieve certain aspects of this basic outcome from different perspectives. Every problem that could happen potentially has been covered.
· Though the tutorials provided by Unreal Engine documentation section are old (dated 2014) and they may be obsolete in certain aspects still to be tested, they are rich in content and cover pretty much every problem possibility during the learning outcome.
· Seems like Unreal hasn’t change the problem about its updated documentation section, but it may still be very useful. The accessibility to these tutorials (available in YouTube) is excellent.


	4. CONCLUSION


	· Project and Sprites set up have been covered in terms of research.
· Though the information provided seems to be enough, it still needs to be tested and it may provide new errors due to the old nature of the documentation provided by Unreal.


	5. TESTING NOTES

	· Project set up was easy to implement following the basic tutorials, though the 2D scroll option didn’t seem to appear in the same interface as in the tutorials.
· Importing images, setting up the level and the folders resulted easy to follow; there were no problems in any moment.
· Creating the materials, both for backgrounds and fixed sprites resulted easy, though the background repetition can become difficult to set up right once it starts playing around with the values. The background images need to be designed taking into consideration the pixels per image, as well as how much it’s going to get repeated per centimetre.
· Y axis locations of assets after being blueprinted with a material in R & B values, tend to come already with the Y axis locked. This means that once implementing the asset as a sprite it doesn’t need to be revised in order to lock this axis. Quicker than expected for physics.
· Testing was carried out without an alpha channel in the image. Need to be tested for further development and finishing the art target.
· Vertex colour parameter worked pretty well. It is easy to blueprint and use.
· Sprite editor followed the same interface so it was easy to set up everything in place. Render geometry and collision were tasks that would take longer in a game, but in terms of producing an art target they seem to do not interfere much.
· Sockets were not tested. Need to be tested in further development.
· Viewport camera changes helped understand better the scene.
· Player start point need to be fixed.
· Future testing will be carried out with actual material for the art target experiment.
· Flipbooks haven’t been tested since there is no pre-production material for them.
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	6. MAIN TOPICS RESEARCHED
	

	UNREAL 4 TUTORIAL – PAPER 2D- INITIAL SET UP


	7. RESEARCH NOTES


	· Character set up
· Creating a new blueprint for the character set-up (Paper character). Source sprite and flipbook source –scaling this source to the level through the matrix-. Fitting the capsule and the sprite.
· Movement Component
· Setting movement behaviour; gravity, axis movement, air control, constrain on a plane – in this case Y axis for 2D work-… 
· Sprint Arm Component (Camera boom)
· Setting up the camera to the character, removing the collision test and the inherit yaw for the camera movement. Rotation value always at Z= -99. 
· Camera Component
· Parenting it with the Camera boom. Turn off the Paw/user control rotation so the camera doesn’t follow the controller. Projection mode set up to Orthographic and location and rotation of the camera for focusing in the character.
· Player Controller set up
· Adding a new blueprint for the Player Controller. Change the paw class to the character blueprint created before. Project settings need to be changed for using these. Edit menu, Project setting, Maps & nodes, change the Game Default Map to your Map. Change Default Game mode to the PaperGamemode created. Save and test.
· Character should be there, but not working since it does not have a behaviour tree still.

	8. PERSONAL COMMENTS
	

	· Better understanding of how the game is going to function now that the character has been established and its process has been explained. 
· Camera fixed will help the project taking form around the character
· Better understanding as well of blueprint and their usability within Unreal.
· After all these tutorials, everything starts looking simpler than expected.
· The tutorial contains notes about the changes within the old version of Unreal in which is based and the new ones.
· Still, some mathematical aspects of the use of Unreal is not covered within the tutorials, it is pretty much expected for the user to understand how these values work with each other. This produce a delay in researching the reason why. Sometimes it’s quite intuitive, sometimes it comes to engine factors unknown for the new user.

	9. CONCLUSION


	· Tutorials still not entirely reliable due to lack of information for new users.
· The project starts taking form.
· All the information is coming up clearly.
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	10. TESTING CARRIED
	

	· Project Set up
· Implementing Textures and creating Materials and Sprites
· Creating the main scene
· Camera settings
· Flipbooks set up
· Creating flipbooks

	11. TESTING NOTES


	1. ABOUT THE TUTORIALS VERITY
· Tutorials seem to be out of date; most options and menus have been modified in later versions or added into a total new setting options. This has produced delays for learning the new interface that does not match up with the ones encountered in the tutorials provided by Unreal.
· Some of the options have been simplified into automatic settings, so what it is described to do in the tutorials it’s done by default in the new versions in the Engine.
· Material settings values for World Parameter displaced.
· Still the need to locate all the Y axis locations in each asset.
· Physics axis lock options seems to be displaced.
· Rest of options seem to be legitimately in place.

2. ABOUT THE IMPLEMENTATION OUTPUT
· Tutorials served very well for its purpose, but they needed to be used again while doing it since it’s easy to forget certain aspects after two weeks of research into it. Meticulous process for 2D.
· 2D menus were handy in contrast to the old workflow provided in the tutorials.
· All the implementation was carried without any major problems.
· Setting up the scene was carried without any major problems.
· Flipbooks editing and creation took a time due to the changes in the interface but it work out nicely.



	12. PERSONAL COMMENTS
	

	· Problems encountered during the implementation of all the assets were:
Physics axis lock option displaced, couldn’t be found.
Material parameter for repeating the sprite per meter was displaced and easy to do not see.
Implementing flipbook sheets of 4x4 took a time due to the way the rendering geometry options were made. They had to be split separately, renamed and modified using the matrix.
· So far the implementation output was easy to follow step by step; it was easy to comprehend while being carried. Took a time for being the first time doing all these processes, but they went smoothly. 

	13. CONCLUSION


	· Setting up the first part of the scene was smoothly done.
· Any problem encountered was easy to change or easily avoid by using different outputs.
· All the material used for the experiment were prepared specifically for this, so extra work for preparing the textures and the alpha channels of the same was avoid.
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	14. MAIN TOPICS RESEARCHED
	

	UNITY MAIN 2D WORKFLOW WALKTHROUGH TUTORIAL
UNITY 2D MODE TUTORIAL FOR BEGINNERS
UNITY 2D SPRITE TYPE TUTORIAL
UNITY 2D SPRITE EDITOR TUTORIAL

	15. RESEARCH NOTES


	· Setting up behaviour to 2D
· Sets the camera view in orthographic
· Still permits implementation of 3D work assets.
· Can be also change once the project is created in Edit – Editor Settings – Default Behaviour Mode.
· Adding layers for background construction
· Hierarchy lists creation
· Sprite renderer – Order in layer; for setting all the sprites in place. Sorting out the layers option in the top right corner for locking down the layers.
· Background Parallax scrip enables background relocations. It can be found in the script folder of the tutorial project for its use within Unity.
· 2D work elements and box colliders
· Box colliders are created following the alpha channel, surrounding the sprite.
· For adding layers sorting tags: Edit – Project Setting – Tags and Layers
· Setting up characters and animations
· Characters may be imported in different parts.
· Sprite editor and importer enables you with the possibility of merging all the sprites by laying then in a viewport and changing the X axis value (front).
· All the parts of the character are comprehended as separated sprites.
· Player control script; enables all the movement and physics applied to the character.
· Animating the character consists in moving these part and rotating them in individual frames, constructing the flow.
· Dope sheet & Curve animations settings help modify these animations and design their connectivity.
· Animation controller; since it’s not 3D, deselect root motion and apply animation physics.
· Character control script; its set up in 2D movement only. In this script (provided by the tutorial) is easy to modify the speed of the character movement without changing animations. 
· Speed parameter in animating must be set up to 0.1value for blending the transitions between animations.
· In Unity the values for the X axis are right (+1) and left (-1); changing the value in the axis will flip the character and resemble as it is looking in the opposite direction.
· For creating grounds
· Select all the sprites that work as platforms or grounds and in the type of layer set it to “ground”.
· Character need a ground check set up for reacting to the grounds surrounding it.
· Camera
· Camera could break the level, for the purpose of avoiding it, the camera must follow the character but also present parameters that stop it from going further as necessary. It is set up as a frame that moves horizontally and vertically.
· Camera follow script.
· Animating different objects
· Add a new layer to an animation that is connected with the desire object.
· Weight in animations mean frames. (Weight value 1 = 1 frame)
· Implementing a new object; mean a new unique script about its behaviour.
· Gun script (from the tutorial); this script for example counts with the option of setting up the origin point in the animation and game world where the animation has to be triggered. 
· Particle effects system
· Supports sprite types of graphics.
· Adding all the sprites and setting up their behaviour is pretty similar to Unreal Engine particle effects editor.
· It needed sprites and animation sheets (similar to 4x4 flipbooks).
· Texture sheet animations can be set up in as many divisions as needed. This divisions will set up as many frames as needed and will request the necessary sprites from the animation sheet.
· Animation row option can be set up for modifying the way of rendering these sprites (random, from left to right, etc.)
· When setting up which sprites are going to be used from the sheet; set up Sprite Mode to Multiple for recognizing them, then manually select them from the Sprite editor. In the Preview you will be able to check if they have been selected.
· Character functionality (Health & Damage)
· Unique scripts for them.
· Vectors, collisions, physics functions all create the option of getting hit or repelling an enemy.
· Other functions on this script modifies the values and images that represent the UI that goes along the character
· All UI sprites are imported as such, PNG sprites.
· In the Inspector Display of the UI it is possible to transform and locate the sprites within the viewport.
· Its Pivot can be located in a wide range of positions surrounding a world centre. This can be either the background or the character.
· Some UI elements like the bars have to follow the player, so a script for following the player is necessary. In this script the object has to be set up in the same location as the playable character.
· This along the used of the pivot location will set up the UI.
· Rendering options in the script provides the ability of locating it before the rest of the hierarchy in the X axis.
· Particle effects tend to always be in scene; they are behind everything else in the hierarchy but when needed they can be located in front of it by the script. In this way rendering and loading times and memory can be saved.
· Importing assets
· Multiple sprites mode setting in the inspector for animates sheets. Example consists in an 800x800 px RGBA image.
· Background spawning screen script
· All shared for spawning assets in the background that moves around the level with the sheet based animations and velocity values.
· They are called Background Props and they animations are in Loop.
· Camera Orthographic in size 5.
· Editing tools shortcuts: QWER
· Hand tool moves the scene around. 
· It can be used while using other tools by pressing ALT or the right mouse click button.
· Importing assets
· Multiple sprites will open up the Sprite Editor for editing them all one by one.
· Texture type = 2D Sprite
· Sprite mode = single / multiple
· Custom pivots = values in X and Y axis for locating it.
· Sprite renderer
· Colour = tint the sprite (works as a Vector colour value in Unreal)
· Value in Alpha channel can be modified here as Opacity.
· Material = Default does not get affected by light (Unlit in Unreal).
· Other material affected by light can be selected for achieving a different result.
· Light sources can be added and affect the object (Shaders). This lights can be moved around.
· Material does not require textures as in Unreal; it works based on shaders, base colour, specular colour and shininess (glossy value).


	16. PERSONAL COMMENTS
	

	· Characters animations and sprites are totally different from Unreal Engine.
· Similar workflow as in Spine Software, seems to be simple by only moving the sprites, not even consisting in a rig with movements.
· Scripts seem to be available online, though it could be a problem if the new user into the software cannot find any type of script similar to the one needed and it has zero knowledge of scripting or coding.
· Layers system seems to work similar to any digital painting software. May be very recognizable and easy to understand for 2D artists.
· Tutorial does not cover the basics, but very specific actions that may help the project take a proper form.
· Certain objects may need a unique script for its behaviour. It may be very difficult to do or find the adequate one if the user is new to coding or scripting. The entire build of the game is heavily relaying in script use.
· Particle effects are similar in Unreal.
· Editing tools are pretty much the same as in Unreal.
· Unity requires less maths for achieving a similar look in the objects appearance than Unreal.
· Certain options as the colour in sprites renderer are other options in Unreal (in this case is a blueprint node, colour vector).
· Importing assets and setting them up as sprites is faster and simpler in Unity, it comes by default due to the predetermined option of 2D workspace.

	17. CONCLUSION


	· Tutorials easy to access.
· Interface is simpler than Unreal; it has less technical vocabulary as well.
· Scripting and coding may be alien for new users. This may be the biggest problem.
· Very intuitive way of constructing the level; simple and clean.
· Some scripts are very unique; finding the adequate one may be a difficult task.
· Similar editing tools.
· Particle effects are similar in Unreal.
· Big relay in Scripts.
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	18. TESTING CARRIED
	

	UNREAL FINISHING PROJECT INTENT
LOADING THE EXISTING DATA

	19. TESTING NOTES


	1. LEVEL CORRUPTED
· Level and project is load up and it proves to be corrupted. Everything saved from last two times hasn’t be saved. 
· Material imported is still there, but all levels crash the engine while trying to be opened. 
· Tested already 3 times. 

2. ABOUT THE TUTORIALS VERITY
· Tutorials seem to do not cover the basics of character set up in terms of behaviour, input implementation, controller set up and project set up.
· It’s considered “known” by the spectator.
· Project set up is all blank, does not follow 2D default mode. Even though the progress of implementing all the material works, the actual level seems to do not work. The tutorial seems to be too old to work in actual Unreal.
Only specific in 2D material implementation.
· Extensive list of tutorials for polishing the level and its functionality. Does not seem to relate to other tutorials for more information about the matter. This does not seem useful for new users into the Engine.

3. ABOUT THE IMPLEMENTATION OUTPUT
· Last implementation output seems to be in place. Flipbooks, materials, textures and sprites are all in place, with no error.
· This means that the actual implementation didn’t provide any problem.
· This work is the only one that works.
· Scene set up was carried 3 times due to the lost level. Corruption prevented the level to be saved, so setting up the scene was repeated again and again. Yet again, once trying to save the entire level in the project, the engine crash.
· Experiment is cancelled due to this.



	20. PERSONAL COMMENTS
	

	· After looking into the matter of the corruption, under the view of a new user, the material implemented does not seem to represent any problem. 
· All work set up in other levels do not work.
· All work set up in the loading up scene does not work as well.
· This makes the matter of continuing the project difficult. This, plus the addition of the lack of knowledge of basic character behaviour, input implementations and nodes, makes the task not viable.
· This doesn’t mean that these matter could not be researched from other sources. It means that the tutorials for beginners provided from Unreal do not seem to be new user friendly, but more like an extension tutorial list for users that know already basic gameplay knowledge.
· This is the matter taken into consideration for this analysis due to the nature of the same. This analysis searches for the comparison of both engine and their official learning tools’ ability to teach the new user into specific 2D work.


	21. CONCLUSION


	· Unreal experiment gets cancelled after several intents of progressing into the level creation.
· Tutorials do not provide the basics of the actual engine game mode, character behaviour, and input and nodes implementation. This push back the work for a new user.
· Tutorials have been easy to follow though they do not seem to work out well for the new versions of the engine.
· Unreal should update their base in terms of tutorials.
· Experiment would continue if time and more research could be possible. The intent of reproducing the same work in Unity Engine prevents this from happening.
· Even though, necessary tutorials for the continuation of this experiment is considered necessary in the future and an important source of information.
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	22. MAIN TOPICS TESTED
	

	UNITY PROJECT SETTING UP
UNITY PROJECT MATERIAL IMPLEMENTATION

	23. TESTING NOTES


	1. IMPLEMENTATION
· Following the Tutorials, at this point is still unsure how to properly import elements and set them up in the engine.
· Tutorials seem to focus around the specific details surrounding the creation of layered environments instead of creating a new user friendly tutorial that explains how to properly start form zero.
· Interface seem to be a bit different as well, possible tutorials provided from Unity are as well a bit older than the actual new versions of the Engine.
· Setting up and creating folders is similar in Unreal so it was fairly quick.
· 2D/3D camera change seems to be useful for looking around the level.
· 2D default mode in this Engine already fix some troubles that you can find while setting up the scene in Unreal.


	24. PERSONAL COMMENTS
	

	· Scripts need to be found due to the importance of the matter.
· It seems like Unity is the same as Unreal in terms of their tutorial “beginner” levels. They suppose you know the basics from the engine and they are very specific in 2D details that may not be available early when setting up the scene.


	25. CONCLUSION


	· More research need to be carried for a properly functionality within the level
· Scripts need to be found in order to make work the level.
· Early test.
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	26. MAIN TOPICS TESTED
	

	UNITY SET UP 
UNITY SPRITES CREATION
UNITY SCENE CREATION
UNITY ANIMATIONS (ANIMATION SHEET BASED) CREATION
UNITY CHARACTER CONTROLLER SCRIPT IMPLEMENTATION

	27. TESTING NOTES


	1. Sprites implementation goes without any problem.
2. Setting up new sprites based on the png images was carried without any major issue. Following the instructions from previous research done upon the topic (based on the Unity official documents) everything was set up alright.
3. Manual set up of rendering images inside the sprites was easy to comprehend but difficult to apply clean and neatly. For testing purposes, it was done quick and efficiently.
4. Animation sheets proved to work very well. Its set up was quicker than flipbooks inside Unreal Engine, but their rendering aspects still needed to be cleaner.
5. Player controller scripts provided by Unity were going to be used when the entire project was lost. Information was still there but the sprites were missing.
6. This may be possible due to the Visual Studio being opened without saving and then trying to save the scene without implementing the script. Maybe it tried to create a new folder since the last one wasn’t set up and saved.
7. With more time player controller and movement could be done.

	28. PERSONAL COMMENTS
	

	1. Easier outcome for animation sheets in Unity than in Unreal Engine.
2. With more time the art target could be finished with the animation working alongside the player controller.
3. Even though the minimum criteria have been reached quickly, with scripting language something more could be reached.
4. Scripting language seem to be a great barrier to get good working and looking material in Unity Engine.

	29. CONCLUSION


	1. Unity test concluded.
2. Quick output. Visual Studio problem.
3. Could be repeated if needed.
4. All information obtained from research proved useful.
5. Scripting as the main barrier for this engine and new users.
6. HUD is definitely more new user friendly in this engine.
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