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[bookmark: _Toc157036060]Introduction
The first thing I wanted to decide on before starting any research or modelling was what my game idea was going to be. Originally, I wanted to do something a bit different to have flying planes, such as having a character like a witch on a broom. My first idea was to have a witch flying around on a broomstick where the player would have to collect different ingredients to make a potion, where the levels would increase in difficulty by either having less time to collect the ingredients or to have more ingredients to collect in the level. There would also be an inventory that would show the player what ingredients they have already collected as well as showing a time that would show how much time the player would have left. I ended up changing my idea to have it being a flying plane where the goal is to shoot different targets within a certain time, I decided on this idea change because I didn’t believe I would be able to complete the original idea on time and I wanted to be able to showcase a finished level, as well as that I had some issues with some of the modelling and blueprint aspects on the first idea.
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Since I had a different idea at the beginning, I did have some research that I didn’t end up using for the final project such as researching into different styles for which characters as well as the different items that could be used for ingredients for the idea of having a potion.
When doing this research on the character I looked on sketchfab so that I could get different ideas on how I could model the witch character and what things I should include in the character design.
[image: The Witch - 3D model by pixelnomialstudios [0fcb573] - Sketchfab][1]
The other things I looked into was the different items I could include and how I could also add a cauldron so that when the player collects the ingredients, they would be able to put the items into the cauldron.
[image: A black pot with green liquid inside

Description automatically generated][2] [image: A group of bottles with corks

Description automatically generated][3]
Once I ended up changing my idea, I had to do more research on my new idea, I ended up doing quite a bit of research on different types of planes and looking the different aesthetics and the different machine components within the plane and how this can affect the movement of the planes.
The first came to mind when modelling the plane was how I would like to put the propellers on the rear of the plane as I believe that would make it unique. Once I decided on this, I wanted to research on the different planes that have rear propellors so that I would be able to look at the designs off these planes and how they differ from planes have the propellors towards the front of the plane and not towards the back of the plane.
[image: A plane parked on a runway

Description automatically generated with medium confidence][4] [image: A person standing next to a white airplane

Description automatically generated][4]
When doing this research the two planes that came up were the ‘Beech Starship 2000’ and the ‘Piaggio P180 Avanti II’ both these planes were designed with the propellors towards the back of the plane. Both of these planes were commercial jets, the Starship was designed by Burt Rutan and how the first Starship flew in 1988 and the plane was produced until 1995. Whereas the P180 Avanti entered service in 1990 and there was over 200 of the Avanti models have been produced.
Once I was happy with the research that I have done currently I then went into researching different types of aesthetics for planes, where I’ve looked into old fashioned planes as well as some modern planes as well as looking into the cartoon style planes you can see within some shows/games.
[image: A black airplane flying in the sky

Description automatically generated] [5] 
When looking into the different aesthetic of planes I came across D3A val which was plane used by the Japanese in the attack on pearl harbour, I ended up looking at these because at the time I wasn’t sure what type of style I would go for and if I were to go for a more realistic plane it would be very similar to this type of plane.
[image: A space ship in space

Description automatically generated][6]
Another style of aircraft that I looked into was a more sci-fi style aircraft very similar to some of the Star Wars fighter jets such as the Darth Vader’s TIE fighter, I wanted to look into a more unique style for the design if I were to make a sci-fi styled plane.
[image: Cartoon Airplane 3D Models for Download | TurboSquid][7] [image: A red and blue airplane

Description automatically generated][8]
Another style I wanted to look into was a more cartoony style as I still wasn’t sure what type of gameplay I would be including within the level, so I wanted to be able to keep all of my options open until I was certain on what gameplay I would do.
After doing the research on different aesthetics for the planes I ended up deciding on going with a more cartoon version of a plane as I believe this style of plane would be best suited for the gameplay that I wanted to include within the level that I will be making.
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When I was happy with the research that I did for this project, I then went onto start the modelling process of this project. The first thing I started modelling was the plane, which would be the main player character in this level. 
[image: A grey object with pointy ears

Description automatically generated]
I first started of with a really basic body for a cartoon style plane, I wanted to keep it quite simple and not too busy as I believed this would be best suited for the style that I am going for in this project. 
[image: A model of a submarine

Description automatically generated] [image: A 3d model of a cylinder

Description automatically generated]
Initially I wanted to put the propellor towards the front of the plane however after conducting some research I decided to put the propellor on the rear of the plane as I believe it would make the model more unique and it would also give more room to changes if I wanted to make any changes to plane model itself.
The next thing I started to model was the gun attachment that would be attached to the plane. I mostly wanted to keep this model simple as I believed this would be suited for the design of the plane and it also makes sure to not take too much attention from the plane model. At first there was going to be one gun attachment on the plane however I decided to add to more of a smaller size to the wings of the plane as I thought it would make the model seem off with only one gun model in the centre and I believe the model looks more balanced with the 3-gun attachments.
Once I was happy with the model, I decided to do a little animation so that we would be able to see the propellors rotate as well as see how the gun attachments would be able to rotate and aim in order to target the different targets within the level so that we would be able to see what the movement would be like within the level (this is included within the presentation). This animation also shows how the plane uses propellors to fly around and I wanted the player to be able to see this when playing the level.

[image: A red and silver object with a blue circle and a round object with a blue circle and a black background

Description automatically generated with medium confidence]
When I was happy with the final model of the plane, I then brought the plane into substance painter where I would be able to texture the plane. I wanted to the plane to have a cartoony feel towards whilst still being somewhat realistic with the gun textures whilst still having all of the textures mix well together.

[image: A blue and pink object with a white circle on it

Description automatically generated] [image: A black object with a red and white circle

Description automatically generated]
Another thing that I wanted to model was almost a floating target where the player will have to hit a certain number of targets within a certain time limit. I wanted to make these targets fit within the theme of the level, so I decided to do a target that takes inspiration from hot air balloons as I believe this style would work well with the style of plane that I have modelled for this project. When texturing the target I wanted to make sure that I would match the theme of the plane with the cartoony elements but also have some realism aspects to it as well so that it would fit well in the level and mesh well with the plane.

[bookmark: _Toc157036063]Unreal
When it to gameplay mechanics I wanted to be able to have a plane that would be able to move around and to be able to shoot the different targets within the level in a certain time, I was hoping to be able to include a timer as well as a target counter so that the player would be able to see how many targets they have shot as well as seeing how many targets they have remaining before the time runs out.
[image: A screenshot of a computer

Description automatically generated]
The first thing I did was import my plane into a new level where I then opened it in the blueprint editor where I had to replace the camera system with a spring arm system, this allowed me to have more control over how the camera is positioned behind the plane.
[image: A screenshot of a computer

Description automatically generated]
This code sets up the player controllers button inputs, this means that the player controller is able to shoot when clicking the left mouse button, this code also sets up the movement controls for the plane.
[image: A screenshot of a computer

Description automatically generated]
This code controls the spawning of the bullets, this means that whenever the player clicks the mouse button to shoot a bullet will spawn each time. This also allows the bullet to spawn where there is an empty component (which is called ‘bulletspawn’).
[image: A screenshot of a computer game

Description automatically generated]
[image: A screenshot of a video game

Description automatically generated]
[image: A screenshot of a video game

Description automatically generated] (this shows the target flying away after being shot by the plane)
I then started to work on the balloon target, and I first had to check simulate physics as well as change the mass on the object. When I was first trying to hit the target I noticed it appeared to be disappearing when it got shot however, when I looked backed to the details panel I noticed the mass was set to .1kg which meant rather than it disappearing it was instead flying at a very fast rate in the distance rather than disappearing, so I ended up having to change the mass on the object so that it wouldn’t shoot to the distance.
[image: A screenshot of a video game

Description automatically generated]
This is to show how many targets there could be in a level, this number vary if the difficulty changes from level to level.
[image: A screenshot of a computer screen

Description automatically generated]
[image: A screenshot of a video game

Description automatically generated]
This part allows me to add a countdown and to show how many targets the player has shot when the player shoots a target, this is so the player can be aware of how long they have in the level as well as showing how many targets they have left.
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Overall I believe this assignment went fairly well, however I did struggle in some aspect during the unreal phase of this project. 
If I were to do this project again, I would like to be able to create more than one level so that I would be able to showcase the different difficulty levels that could be included. I also would have liked to look more into my original project idea with having the player character to be a witch on a broomstick as I believe that it would’ve been an interesting idea as well as being a bit more challenging in certain areas, however overall I think this project was quite successful.
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