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[bookmark: _Toc733943902]Introduction
Animation in itself is great for conveying messages to a viewer. It’s a way to make a character, a setting or even just a prop stand out visually without any words, and if animated well enough, an audience would be able to tell what a character is feeling, or what they may do, just based on how it’s animated alone and without any words. Many shorts and even movies, especially between the 1900s to 1920 [1], were silent. This was due to sound limitations, and so to tell the story, besides from the occasional text, it had to be told all through movement and expressions. 
Video games are all about visual feedback from their electronic imagery. They are described and even promoted as stories which the player themselves can get immersed into from playing as the characters. Because of this, the animation has to be suitable enough to not break the player’s immersion, similar to films. However, this can be considerably harder when combining this with gameplay, as the player is the one controlling the main character, meaning everything that they do, and anything else which happens in-game in relation to them, happens depending on what the player does. As such, many animations have to be made to accompany this, preferably in a way which makes them less jarring as they switch between different movements, as to not break the player’s immersion. 
Animations in games also have to be clear as to what’s going on, as to not only confuse the player, but to also tell the player what’s about to happen. I feel this is most important regarding the animation of enemies, because the player should be able to react to what they’re doing so they can avoid taking damage by them. Similarly, this goes for items and other gameplay mechanics, so that the player can understand how they would help them, or even just give the distinction of whether it’s harmful or not. 
My aim of this investigation is mainly to look further into how games use animation to help enhance the experience for players, whether that’d be making it more immersive and enjoyable to look at or telling the player what’s coming ahead to help them. I’d like to find out how intentional this is for developers, along with seeing how it changes in game styles, both in visuals and gameplay, and seeing advantages and disadvantages of them. As well as researching this through online articles and books, I also want to make some animations of my own acting as if they were games, trying my best to have them both be appealing, and also have them give a message to what they’re going to do, or what they mean to the player. 
[bookmark: _Toc1943089331]Literature Review
When researching the effectiveness of animation and how it’s implemented into video games, I decided to try researching it broadly to begin with, this beginning with an overview of how games may have gotten ideas to create better feedback to begin with. I then researched 2D game animation compared to 3D game animation, trying to find arguments for its benefits and disadvantages. I would then researching more recent ideas people have to make current games more understandable, or if it’s something people even see as an issue.   
[bookmark: _Toc1962464867]History of Visuals in Video Games 
Video games in themselves have a history of trying to improve on their visual feedback until we got to where we are now. Even back when games were first being made and were primitive in their visual design due to its lower graphical processing power, games still had a priority to give the player some sort of feedback to what they were doing and what the “opposing player” was doing. The first known graphical computer game, OXO created by Alexander Sandy Douglas in 1952, was a tic-tac-toe program which used a 35x16 grid dot matrix to display the lines, circles, and crosses of the game [2], the dots making the shapes in response to the limited inputs the player could make. This game was actually made for a dissertation on human-computer interaction, Douglas using the state of the game being displayed to demonstrate this [3][4]. While this dissertation isn’t purely game related, it does show how having visual feedback in a computer-based program based on the states altered by input was something which was considered during early simulations of games.
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[5] OXO
Tennis for Two, a game created by William Higinbotham in 1958, and is more commonly given the title of first game than OXO, due to it being made for other people’s entertainment with its own controller, rather than an academic proof of concept. This is also an interactive simulation of a pre-existing game, using lines and squares to represent elements. Like OXO, the game had visuals which reacted to the player’s inputs, the lines moving as the player moved. Unlike OXO, the elements in the game weren’t static and moved smoothly [6]. This inspired games after it to be animated too, such as Pong, the popular arcade video game released in 1972, and one of the first games to catch the public‘s attention, part of which being because it was so obvious what to do. [7]
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[8] Tennis for Two, gameplay displayed on the screen of an oscilloscope
It also wouldn’t long before this idea of just using shapes to display elements would be expanded on to make them appear as clearly objects. An example of this is as early as Space Invaders in 1978, where in 1977, the creator, Tomohiro Nishikado, created the characters designs, and then drew them in a grid, simplifying them to be displayed as a group of pixels [9]. Nishikado himself would say that the graphics weren’t used in this way before, a review with him having him state “...so I figured I’d be able to create graphics and movement patterns that had never been seen before. Using Breakout as a base, my first, rough idea was to use the blocks in a different way, for some kind of shooting game.” [10]
 [image: ]  [11]
The image above is one Nishikado’s concept sketches of the “characters” in Space Invaders, the right page having all the characters be drawn as if they’re pixelated. What’s interesting here though is that while the second page is pixelated, you can see the different poses of the characters. These would be put together in the game and would switch whenever characters moved, another way of showing feedback depending on what was happening in the game, and would become a staple in video games, notably in Nintendo’s NES titles. As hardware would improve and 8-bit limitations would be doubled to 16-bit, allowing for smoother animation, and more poses to be used, along with more colours. 
[bookmark: _Toc1224305740]2D Video Game Animation vs 3D Video Game Animation
Even back in the late 1980s, games were already experimenting with 3D animation despite the limited hardware. Even in games which were 2D, creators were eager to try putting 3D elements in their games. An example of this is Sonic the Hedgehog 2 (1992), along with the Donkey Kong Country games (1994), where objects would be pre-created in a 3D software before being pixellated down to 2D, cutting down the total frames and colours [12]. Along with this, first person shooter games like Wolfenstein 3D (1992), would have the camera zoom in as the player moved, making things appear closer or further depending on distance, simulating a flat 3D environment. This makes the gameplay more immersive for the player along with serving as another way to tell distance. 
3D games became more developed during the late 1990s, with the objects and characters now being 3D models made from polygons, complete with fully 3D maps too, now including bumps and more rounded features. The extra depth in these three-dimensional maps, along with the improved hardware, allows for more consistent, smoother animations, making actions clearer for players. As the years went on and technical limitations decreased, games would progressively get more and more realistic if they wanted to, making things appear more lifelike, not only graphically, but in their motions as well. This leads to games trying to simulate real life motions not having to struggle as much with making it obvious that’s something happening if it looks realistic.
3D models are also still used in games with a 2-dimensional plane, keeping their clear motions, but also occasionally letting you see more angles of your character, an object, or even the map through camera movements. This is known as 2.5D animation, the hybrid use of the benefits of both 2D and 3D to create a special and unique game. This is very described as very stylised. [13]
There have been multiple articles displaying the advantages and disadvantages of both 2D and 3D animation in video games. The first I looked at is an article from Behnam Mehrafrooz, a game developer, posted on Pixune [14]. Here he says that 2D based animation, while simple, is more nostalgic, imaginative and technically more limitless than 3D, whereas 3D offers a more immersive experience which allows for smoother animations. He does note with 3D that the freedom of 3-dimensional games comes the challenge of designing environments that are both navigable and engaging, and I feel that also applies to the animation with a wider number of options and perspectives it can happen from. Making note that it’s still possible to blend the two into each other, Behnam doesn’t have a clear preference between the two and says it’s best to “embrace the best of most worlds”, which games seem to already be doing.
Another article covering this topic comes from the site Ixie, authored by Sheela Miller, who is also a game developer [15], this one going more into the intriacies of animation in general. Like Behnam, Sheela notes that flat, linear perspective is ideal for games that prioritize stylized, illustrative aesthetics, with 3D being better at immersive life-like movements and environments, requiring better knowledge of motion, lighting and physics. The article also lists individual disadvantages of the two types. 2D animation has the disadvantages of being lacking depth and realism, along with being more prone to looking outdated. 3D animation, besides being more expensive and time consuming to produce, still requires expertise to make things look fluid, the more realistic a game looking the higher expectations. Again, there’s no preference to a specific type, Sheela telling the readers to use the ones which suit the game the best.
I also personally disagree with Sheela‘s disadvantage of 2D animation looking outdated, as it appears to be a style games go for. Mega Man 9, a later game in a series which already used both a 16-bit and a 3D art style, was specifically made in an 8-bit style replicating how earlier games in the series looked on the Nintendo Famicon [16]. Similarly, Shovel Knight, a game made in 2014, is also 8-bit, as it’s based on several NES games [17], albeit using a lot more frames than they did due to the better hardware. 
[bookmark: _Toc1053102314]Feedback Within Video Games – Articles
There were a few articles I could find describe the way games give feedback to the player in video games and were the closest thing I could find directly giving answers and opinions on my main question.
The first article I looked at is by James Madigan, posted on The Psychology of Games site [18]. He compliments games as a whole for having feedback for most actions taken by players and says that the feedback should be immediate instead of delayed, focused on outcomes, a mix of positive and negative, and useful for showing progress towards goals, bars being an example of such for the latter. James however critiques games for not doing this for specific behaviours, with some actions not explaining how you succeeded or failed. The rest of the article revolves around this, using a status screen in World of Warcraft on how the player did in as an example of this being good for preparations. 
[image: ] 
[19] The status screen James brought up as a good example of “process feedback”
A comment on the article disagreed with Madigan’s opinions on this, saying that players figuring things out for themselves is what makes them more compelling. I agree with this counterpoint, especially since I’m personally not a fan of the wordy screens James uses as his points of feedback. However, I do see the importance of making sure the player knows what’s coming up. I can see this happen in enemy attacks, games using the wind-up of anticipation to give the player a heads up on what they’re going to do, but Madigan talks more about build up regarding your own character.
Another article I found is one written by Josh Brycer on Medium, referring to feedback to videogames as a way of teaching [20]. He made this blog due to not thinking that Library of Ruina had enough feedback, saying that things happen too fast in the game to successfully tell what happened, and that there isn’t enough information. However, he also says too much information makes the game less engaging, just like that comment in James’ article. Josh also makes a similar point to James in how game feedback should still be immediate, saying “If I’m playing a platformer, I can often extrapolate multiple jumping angles based on how I push down the jump button in milliseconds. When you mess up in an action game, it’s very easy to see the results of your mistake.” One of the examples he uses is “The giant lifted his ax above his head indicating that it was going to smash it in front of him”, which goes back to what I said about wind-up and anticipation. Further explaining his point is how he uses examples of a UI being automatically updated, removing the guesswork of players.
[bookmark: _Toc320332153]Literature Review Conclusion
There have been many ways creators have tried showing feedback in video games, and it’s something that has evolved to the point that there’s no one and one method of doing it, as, in terms of animation, in depends on what the creator wants the characters to do. However, from reading the articles critiquing this, I can tell that players like it when feedback in video games is immediate and clear, so they can quickly learn from their own mistakes.
[bookmark: _Toc454996417]Research and Development Methodology
Despite already doing research in my literature review and the rest of the project being development based, I will still be continuing to look at other sources for inspiration and advice for how I should handle my project, especially when finding tips for my literature review from looking at interviews. Because of this, my research has and will be qualitative. I chose this due to this topic being based on what the viewer thinks of the animations and feedback, as while many creators share similar opinions on what they want, many have different ways and ideas as to how to make visuals clearer to the player. The advantage of this is that it makes finding information easier, as there’s many different ways and opinions people have had around this topic, meaning there’s a lot of sources to look at. A disadvantage is that while there are some recurring themes, a lot of this is up to bias of the creator; the two articles already showing some preference to what they deem as good and bad feedback in video games.   
For my development methodology I’ve decided to go with waterfall methodology, where the steps and categories are broken up into a manageable workflow. This includes planning concepts and thinking of how they will turn out in the end results. The advantage of using this methodology is that it sets a clear and simple structure for how you want to handle the project, especially when this is visualised. However, this structure also comes with the disadvantage of the entire workflow being disrupted if something comes up, either if it’s a new thing you want to add in between which slows the whole process down, or something else out of you control which can delay the timing and set things back. A workaround to this would be setting goals and milestones earlier so that there’s still time if there’s any adjustments to the schedule.
To test how well I can show of how game animation helps convey what’s happening with every character in the scene, I will be making my own animations of characters and objects and treating them as if they were part of a game. There, I will try making these animations clear to what’s going on in a game, while also making the animations the right amount of pace so that a player realistically wouldn’t feel like everything’s too obvious. I will be working in 2D since it personally fits my style more, though it also makes a point about simple graphics still being able to convey messages to the player.
There are three different pieces of software I’m going to use for my project. The first one is a sprite animating program called Aseprite, in which I plan to create the sprites with. While this is a program you have to pay for, it’s a relatively cheap pay-once purchase and comes with a lot of good tools for exporting and making animations easier to keep track of. My version of Aseprite was purchased of Steam, an online gaming store program, so I’d also need Steam installed to instead Aseprite with it if I want to use it on different computers. Due to the amount of actions characters can make, along with me trying to “simulate” the unpredictably of a player character, I want to have all the character animations be individual, but all placed on the same stage. The software I chose to make this easy is Adobe Animate, where I can drag and drop the animations, and also move them around myself. Adobe Animate is also a paid program, though it’s a lot pricier than Aseprite is, and is also subscription-based. However, my university email account allows me to use it. The only hardware I need for this is a computer with both of these programs. Unfortunately, my computer at home isn’t able to run Adobe too well at home, so instead I’d take frequent trips to the university and use the computers which have Adobe Animate there for a quicker experience.   
[bookmark: _Toc206074087]Design and Implementation
[bookmark: _Toc1358670203]Design
[bookmark: _Toc646052185]Original Concept and Deciding What Characters and Style to Use
There were a lot of design decisions I made while thinking of how I was going to handle this project. Since hearing about this being something I could potentially base my project on a few months prior, I wanted to make animations of characters I made prior for a hypothetical game idea. It would have been a 2D platforming beat-em-up game, and I would have wanted the game to be targeted towards an audience of 7–15-year-olds who like animations. I had previously made a Game Design Document on it for my second-year university assignment.
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Artwork I originally made in 2021
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Artwork I originally made in 2021
With knowledge of how I already wanted some of these characters to act and attack like, I chose three which I previously made. The first was the main protagonist, shown at the very top of the first image, named Dozer. He would have been the playable character and so he felt necessary to include, as if the game were real, players would need to understand his actions as he was the one they were controlling. The second was the sheep character near the top left of the same image, who I named Ramy, who would have been one of the earlier bosses in the game, and earlier enemies and bosses in games often act as tutorials for the player, having slower and usually clearly telegraphed attacks which would be easier to dodge. Finally, from the second image, I chose the character labelled as Cowbell, who’s attack I already had planned. Similarly to Ramy, I thought using a simple enemy like them would be a good opportunity for showing off slow wind-up to attacks.
Along with these three characters, I also wanted to have a coin pickup collectable, just to show off the idea of collecting an item in a game and having the effect for that.
This being made in Aseprite, all the “actors” in this project were going to be sprites. For this, I wanted to go for an 8-bit, mostly unshaded style, but also do my best to make the animations smooth as they can. This is a style more often seen in indie games such as Shovel Knight, which I noted had a lot more frames in its animations compared to the old games it was mimicking. 
[bookmark: _Toc1876744772]Animation Plans
With the characters and style decided, I needed to decide what sort of animation each character should have. Before I did anything, I drew poses of the characters, otherwise known as a “character bible”. This helped me already think of how the characters would look like in different positions before animating them, along with helping me add some personality to them, which, while not completely important in gameplay, is something I was also aiming to do, giving the player an idea of what personality a character has just from animation alone.
[image: ] 
The next thing I did was think about what each character was going to do, not in terms of specific actions, but in a broad “gameplay” sense. I gave each character a list of animations they would have corresponding to what roles they would serve in the game. As such, Cowbell, a regular enemy, doesn’t have many animations due to not being a strong character, whereas both the boss and playable have a lot more moves due to being more prominent in the game. I both had this drawn out, and typed out in a Google Sheets page, the latter acting as a checklist. 
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Having most of these animations done were one of my requirements for this project. The other requirement I set myself was to have at least one instance of the characters interacting with each other on the same screen, despite how they were all different animations, not just for between the characters, but individual characters themselves had their animations split. The reason I had these be split is because in video games, an action could interrupt another one due to player input, so I wanted to simulate that but having my animations cut themselves off. This however also provides the challenge of having this happen but still seeming seamless. 
Implementation
Once I had all my ideas laid out, it was time to start making the sprites for the characters. For this I used Aseprite. Due to the simplistic style of the characters, and my rather purposely messy style, this wasn’t as difficult as it could have been, though there were still some difficulties.
The first of this was trying to find the right scale for sprites, as when I started to try scaling the characters, I realised I didn’t know what the standard sprite size was. Researching this topic gave me the answer that 16x16 pixels was the old standard sprite size [21], though now there’s a lot more freedom as to what size you want it. I found 16x16 to be too small to work with, so I looked for something a bit bigger, though research also told me I had to be careful not to make them too big that it causes the sprites to cram the theoretical screen.  
Cowbell
Since Cowbell had the least animations required for them, I set out to finish them first, although I had to draw Dozer first so I could scale the characters accurately. Cowbell’s design was also the least complex out of the three, so making animations for them wasn’t too hard, and so were a good “warm-up” before moving to the other characters. Due to how simple they were, I tried challenging myself to make them as expressive as they could, using different facial expressions and trying to have the ears act accordingly. 
Cowbell’s main attack involved swinging it’s head at you. I felt this required some build up to see it coming. After performing this attacking, I also gave them a dizzy looped expression, not only to have them be more expressive, but also as a visual cue to them being open for attack now.
[image: ]
Compilation of all the sprites I made for Cowbell
Dozer
Dozer is not only the most visually complex of the characters I had to animate but also required a lot more animations to be done than Cowbell, being the main character. Since they were the main character too, I had to make sure all these animations worked into each other. I was also still trying to show off personality in the characters, which especially applied to Dozer as he was the character the player had to control, with those usually having to have some appeal to the player to make them like them. Because of this, not only did I try my best to animate his basic moves, I tried giving them their own flares to him too. His legs would flutter when he jumped, and if he was falling for a long time, he’d change his expression to be from determined to be worried. I also gave him an idle animation where, in theory, if no input was pressed for a while, he’d look at the camera, similar to how Sonic the Hedgehog would in his games [22]. Another indication of player feedback I gave was a difference of animation depending how many times they would theoretically press the attack button, which would increase his attack power.
[image: ]
Dozer’s jump animation sprites (the last two appearing if the fall is long)
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Dozer’s multiple punches
[image: ]
Dozer looking annoyed at the camera before posing
Other Animations
Following Dozer, I made a coin asset and gave it an animation, along with a sparkle effect which would theoretically go around Dozer when he collected it. Even though it was just a little item, I wanted to make it stand out, so I made it do a flip occasionally.
[image: ]
Unfortunately, I didn’t use my time well enough to create many animations for Ramy for this part, who was supposed to be the second centrepiece alongside Dozer. I managed to make an intro animation for her along with an idle animation when she wasn’t attacking, complete with a part where she’s shaded to give her more of an glaring presence, but I feel I missed my goal here as she was meant to be a bigger showcase of how enemies would wind up their attacks to give the player a window.
[image: ]
Sprites made for Ramy’s introduction
Combined Animations
Something I tested out while making the animations was if they were able to flow seamlessly. Due to me using some frames as a base where they would most likely be at where an animation stops and ends, along with some “connector” frames I was able to create multiple sequences where the characters would swap from animation to animation without looking jarring and potentially breaking immersion.
While it also wasn’t as long as I wanted it to be, I was able to put two characters on Adobe Animate and have them be animated independently, both seemingly like they belonged in the same scene as each other. I planned to have a farmhouse background for this scene, but I couldn’t make the assets in time.
[image: ] Dozer and Cowbell ported into Adobe Animate, the different animations listed on the side
Evaluation
After making my animations, I feel like I see how animations can tell a player what a character is doing, or what they’re going to do. Upon making some animations for Dozer, such as the punch and jump, the small number of frames just to do the basic action, the number only increased as I made the character do more things within an animation. This lines up with what the articles I’ve read about player feedback say: that some actions should have some immediate reaction from the game. I also feel like I was giving a stylised experience with my work, as some blogs saying 2D animation was more creative and stylised were saying. While I feel like I met some of my objectives, such as putting two characters in the same scene and giving Dozer and Cowbell a full set of animations, I still feel I missed my aim with Ramy having so few animations, especially as none of them prepare the player for an attack, and the scene would have looked better with a background. Despite this, I think this still proves that video games do give feedback through animation, albeit a bit more subtle than I thought it would be given the ones I made. If I were to do this project again, I’d probably make the playable character a bit simpler in design, as animating Dozer took up the most time due to having a more complex design.
Conclusion and Recommendations
During this project, I’ve learned the ambition to make video games visually interesting has been there since the start, and the simple ways developers tried making them more immersive and engaging, up until now where there are so many styles of animation in games it’s hard to summarise them all under one thing. This makes games much more interesting to look at and immersive on their own, but there are still ways that the animation can tell the player about a state of the game that they caused. I feel like my animations helped proving that for the player sense, but not in how the game would teach you about avoiding obstacles. I think doing this project, especially making the animations myself, has given me the understanding as to how video games are animated and why they are like as they are. Again, I wish I found out and animated more examples of how animation helps a player know what’s coming up to oppose or help them.
Self Reflection
I think the biggest takeback from this is not to expect specific answers so easily. I went into this project hoping to find a lot of examples written down for me since I could see them in my own eyes, but it was a lot harder to find than I thought. I also believe I didn’t spend my time well enough, leaving some parts unfinished. I will do my best in the future to try to push harder to find and make results.
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