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This project is a first person, puzzle/physics-based vertical slice of a game, where the player must build a conveyor belt system in broken factory to direct boxes towards a shipping van on the other side of the factory. If the player manages to score enough boxes with the built conveyor system, they will complete that level and unlock the next level for them to complete. At the same time, if the player does not keep up with the constant flow of boxes and drops to many on the ground, the player will lose causing them to restart. The current version of this game has one tutorial and three main levels. Each level has a completely different layout and will require a new solution of track placements to get around and complete. The player has a selection of four different conveyor types and two types of boxes to secure, that each interact differently with the conveyor tracks. The player can freely place these tracks down onto the ground, rotate them the way the player wants and build their path to success.
 

Research
This style of gameplay has several features that are shared across multiple styles of games. Key areas of research to investigate was other video games that had a similar style of gameplay or had a similar mechanic to be implemented, such as the placing mechanic. This research conducted helped understand all these unique gameplay features and how it could be implemented and adapted to fit into this game.
The key focus of this research was to look at games that fell under the gameplay of placing something into the world to directly affect something or putting other pieces together to create a working system.
The Incredible Machine
One such game is “The Incredible Machine,” where the player is given a random selection of assets/interactions, and their goal is to complete the objective of that level. For example, the player may have to put a ball into a box, but to do so they would have to place down fans to blow the ball or see-saws to make the ball roll towards the goal. This gameplay is all physics and puzzle based and the player must figure out what to do with what assets they must solve the level. This concept of having assets you can select from, and you decide what to do with that is what was implemented into this project.
[image: A screenshot of a video game

Description automatically generated]Figure 1- The Incredible Machine Gameplay









Infinifactory
[image: A screenshot of a video game

Description automatically generated]Another game of research was “Infinifactory,” where the player must construct an assembly line from regular conveyor belt tracks and other machinery. The player can place down onto an invisible grid, in some cases this is enough as all they must do is direct an object from one end to another, but in some levels, there are additional steps the player must direct the track through before reaching the end. This concept of building to a grid system and levels are requires different solutions is what was implemented into this project.




Figure 2 - Infinfactory Gameplay

MechoEcho
[image: A blue room with a few windows

Description automatically generated with medium confidence]Another game of research was “MechoEcho,” a game where you put together a vehicle from a selectable list of blocks and this vehicle can be taken onto a track where it must overcome obstacles based on how you designed it. This concept of building your solution to a level was adapted for this project as each level requires a new solution of track placements.Figure 3 - MechoEcho Gameplay

Portal 2
[image: A video game with a laser beam

Description automatically generated]One game that features a lot of puzzle elements is “Portal 2”. This game features unique levels where there are physical interactions with the player and sometimes the environment. The fun physics interaction of this game is something that was applied to box interactions with conveyor tracks.Figure 4 - Portal 2 Puzzle Gameplay

 Factorio -
[image: A video game screen shot of a factory

Description automatically generated]Other games that feature a building mechanic include “Factorio,” “Super Mario Maker 2” and “Subnautica”. Each games building mechanic are all locked to a grid system and the player has access to a list of placeable assets to put down onto the grid. This concept was applied to this project in the way the player can place down four different track types on the grid on the map.Figure 5 – Factorio Conveyor Belt Gameplay












Mario Maker 2
Mario Maker 2 has a whole list of placeable assets that the player can select and put onto a grid. This idea was applied to this project.
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Description automatically generated]SubnauticaFigure 6 - Super Mario Maker 2 Level Builder Screen

[image: A screenshot of a video game

Description automatically generated]Subnautica too has list of buildable assets that lock into a gird system built into the 3D world. Placing into a 3D world space was applied to this project.Figure 7 - Subnautica Builder Tool Asset Selection


Unreal Engine Development –
Iteration Build 1 –
This first build focuses on the key gameplay elements of this project.
For example, the placing mechanic of a conveyor belt into the world started off with being able to place a simple cube into the world. This then developed into placing an actual conveyor belt that can affect the box actors when they overlap with the belt, as well as the player. This works well, but based of research into other games having a grid system that locks the belts into a specific spot on the grid would make gameplay more refined and consistent to play. At this time the other belt types were implemented so there was now a regular conveyor, bouncer, fast and slow tracks.
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Description automatically generated]








Figure 8 - Simple Conveyor Belt (Yellow) and Bouncers (Blue) Being Snapped to a Grid


Another area of development for this project was the creation of the game modes and the rules of winning and losing a game. On each level a specific number of boxes will spawn, and the player must secure 70% of these spawned boxes to beat that level. At the same time if the player lets three boxes drop onto the floor they will lose and are given the option to retry the level or go back to the main menu. All this information is also displayed as UI, so the player understands the objective straight away and how well they are performing. 
[image: A video game screen shot

Description automatically generated]Figure 9 - Basic Level Test of Box Spawning and Securing









Part way through this build some of the gameplay concepts still felt of and not completed, specifically whether the player can place an infinite number of tracks, or they are given a limited number of tracks they can place. This number would also change across each level, so they could not just use the same placing strategy for each level. Based on further research, advised by my supervisor, into other puzzle games, such as ‘Pipe Mania,’ the change to give the player a limit number of tracks was implemented. 



Iteration 1 Testing and Feedback -
Now that the foundation for the game is implemented, this build was given to other people to play. After playing around with the game for the first time they completed a testing feedback forum and answered questions to see what about the game could be improved or what was good and worked well. 
Some positive feedback included people enjoying the concept of the game and thought the gameplay was clever and unique. People also had no issue with understanding the game, they all found it intuitive and easy to learn.
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Description automatically generated]Figure 10 - Positive Testing Feedback
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Description automatically generated]







Figure 11- Recommended Improvements


Some feedback to improve the game ranged from gameplay changes, quality changes and bugs encountered. A major issue people had with the game was that they found the placing mechanic difficult, and it did not play how they thought it would, making it awkward at first and takes a second to understand the angle on where the player must look for something to place down. Some bugs people found was being able to place conveyor belts in some walls, which can ruin the gameplay and had a high priority to fix. People also requested some quality-of-life changes, so some settings to change graphical options for lower end PCs, a crosshair to help with placing, some changes to the movement to make it feel less stiff and fun to play with and some sounds to make the game feel more alive.
Also, people suggested some variety of different box types that would change the gameplay even more. One such suggestion was a heavy box, which was not influenced by the bouncers. 
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Figure 12- Negative Testing Feedback
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Description automatically generated]







Figure 13 - Bugs Encountered


All this feedback was considered, and changes were made going into the second iteration of this project.



Iteration Build 2 –
Making Changes of Feedback -
The first issue to tackle with this new build was how people struggled with the placing mechanic. As this feature is a key part of the gameplay it had a high priority to sort out. To fix this, modifications to the line trace placing system was adjusted. Overall, this change meant placing occurred exactly where you are looking, fixing the awkwardness of this issue. Along with this a crosshair was added to the player’s viewport to further support this.
A major bug in the last build was being able to place belts into certain walls on levels. This ruins gameplay and had a high priority to fix. The placing function finds the closest grid cell and spawns the conveyor there, causing the bug. This was fixed by creating another actor that blocks line traces and placing that into the level where obstacles and walls were.
[image: A screenshot of a computer game

Description automatically generated]Figure 14 - Line Trace Blocker Being Placed Over an Obstacle












People also suggested the addition of a heavy box that would not be affected by the bouncer. This box was implemented, however with the way that levels are designed, where the player must launch boxes over obstacles, it would not work for this box type. So, this meant that this heavy box had only one level dedicated towards it and at no point that box had to be bounced.
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Description automatically generated]Figure 15 - Heavy Boxes Not Interacting with Bouncers








[image: A screenshot of a computer

Description automatically generated]More changes to improve quality was the implementation of sound effects to make the game feel more alive. For every interaction, a sound effect was added. All sounds were sourced freely of the internet from Pixabay and converted in WAV files in Audacity. Files were also edited down to help reduce file sizes. Also added some music files to levels.Figure 16 - Types of Sound Effects



The final feature people wanted to see was a settings menu, specifically to change the graphical settings for weaker PCs. A settings menu in Unreal Engine was something to do research into to get implemented. The player can also adjust frame rate to help with performance. As sounds had just been implemented sliders to control the music and sounds effects were also added. This also involved further research in Unreal’s sound class system to manage volume levels. 
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Description automatically generated]Figure 17 - Widget Blueprint of Changeable Settings
















Iteration 2 Testing and Feedback -
Some positive feedback from this build was that placing felt much more refined and they appreciated the crosshair. Movement also felt better for people. The settings menu was also appreciated and worked well for people. The game ran smoother on lower settings for weaker PCs. People also liked the heavy box and how it was contained to only level, a minor change in gameplay to make a level more interesting. 
[image: A screenshot of a computer

Description automatically generated]Figure 18 - Iteration 2 Positive Feedback










[image: A screenshot of a computer

Description automatically generated]Some feedback involved adding a way to kick boxes if they were to get stuck, especially with the heavy box going onto a bouncer. The box gets stuck as its not being launched so a way to move boxes after should help with that. Also begin polishing the levels with some assets and make the UI a little cleaner. Figure 19 - Iteration 2 Improvements to Make



All this feedback was considered, and changes were made going into the third iteration of this project.




Iteration Build 3 –
Making Changes of Feedback –
An issue with the last build was boxes getting stuck against walls if the player directed their path the wrong way or if a heavy box went onto a bouncer. To fix this a kick mechanic was added so a small force would apply to a box to move it along.
[image: A screen shot of a video game

Description automatically generated]Another section of feedback to work on is polish of the UI. A change of the font and tidying up of the text scales to be consistent across different widgets helped polish this section of the project. Figure 20 - New UI Changes Applied to Asset Changing Menu



Before polishing the levels with assets, some final personal testing of gameplay on each level was done to make sure each level played consistently. While doing final tests one issue discovered was that giving the boxes a lifespan could cause the game to soft lock as the win/loss conditions would never be meant if to many boxes despawned. 








Balancing -
Another issue with gameplay was how inconsistent boxes were when they landed after being bounced. When they land, they would land with a random speed and rotation meaning it could either fly of the tracks or land securely, which is level of inconsistency that can make the game more difficult than it needed to be as it was left up to randomness. 
[image: A screenshot of a video game

Description automatically generated]To fix this the slow track was repurposed into a snap track, which would snap a box directly back on the tracks, making each landing consistent each time and balancing the game to be fairer. Figure 21- Purple Snap Track Snapping a Box After Being Bounced











Now that the gameplay and levels are more consistent, the implementation of assets in the levels was added to finally bring the game together. Unreal Engine’s quixel bridge has access to several 3D assets and materials, which was used to decorate the levels. 
The theming for this game involves the player fixing up a broken factory conveyor belt system, so building the environment to look like a factory was the focus. To help create this factory environment looking at references of real-life factories helped with understanding on how to create this environment in the game world, specifically older fashioned factories. Then replacing basic grey cube obstacles with obstacles that would be found within a factory and making sure they stay the same scale as they were during testing.
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Description automatically generated]Figure 22 - Level 1 Early Decorating Stage











[image: A video game screen shot of a courtyard

Description automatically generated]Figure 23 - Level 1 Complete Level Decoration

[image: Boxes in a warehouse with a ceiling fan

Description automatically generated]Figure 24 - Level 2 Complete Decoration. Level 2 Uses Heavy Boxes so the Layout Features No Obstacles to Bounce Over.





Another aspect to consider when decorating was making sure the player could still see where they could place conveyor belts and keeping materials feel natural to the factory. Balancing the visuals of the grid on the ground to be obvious but making it still look natural took some tweaking.
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Description automatically generated]Figure 25 - Grid Is Obvious to Player but it's Shiny Metal Appearance Fits with the Factory


Once levels had been decorated, more personal testing was done to make sure gameplay still operated the same way it did before all these visual changes occurred and no random bugs/interactions with 3D assets. In one case the player could get stuck behind some bags, so all assets in the level were interacted with to make sure no bugs occurred.















Critical Reflection –
Reflecting on the project shows a lot went will with the project and what went wrong with the project. Firstly, looking at the deliverables set up at the beginning of the project. Most deliverables were met, such as fully working UI elements, the ability to select and place your conveyor belt into a level. These conveyor belts also have different properties that affect boxes in diverse ways. Also, outside of gameplay there is a navigable main menu, where the player can select from three levels and one tutorial level and a progression system for unlocking each level after beating the previous level. Achieving these deliverables proved lots went well with development.
At the same time, some deliverables were not met, such as the implementation of the 1v1 multiplayer mode. Some work was made towards this mode; however, this deliverable was never a key focus for this project and was only considered as a stretch goal during the mid-point review. Instead, time and resources were put into the main game and conducting several play test sessions to refine the game and main deliverables as much as possible.
Certain areas of the project were more difficult than anticipated, especially implementing the automatic changing of the conveyor belt tracks when they ran out. Managing four different track types, each with a certain amount tied to them and at the same time updating all that information to the UI was more complicated than expected. Also managing what to work on each week was challenging as there was so many areas of development to consider.
Some stretch goals for this project would involve completing the 1v1 multiplayer mode. Other goals would include adding more levels to the project. This is the type of game to have several levels where the complexity and difficulty increases each time. This also means the addition of more complex mechanics to make gameplay more interesting, such directing boxes vertically and making full use of the 3D space rather than just travelling across the ground.
If I did this project again proper management and planning of all the systems that make up this game, before going straight into it, would help the next time. When developing I did not do this and only had a general idea of what features needed to be implemented. If I had looked at a feature and recognised its components and all the other systems, it would interact with I could have planned development around that entire area features rather than picking a random feature to work on each week. This would make development a lot more streamlined and more manageable. 
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1. Did you understand the objectives of the game?
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3. What do you think could be added or changed to improve the quality of the game?

4 Responses

D+ Name Responses
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6. What was your least favourite part of the game?

4 Responses

D+ Name Responses
1 anonymous  movement felt funny - struggled placing blocks where i wanted them to start
2 anonymous  placing was difficult at times

3 anonymous  awkward placing

a anonymous levels looked ugly and grey, add some assets and colour
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4. Did you encounter any bugs?

4 Responses

D4 Name Responses

1 anonymous Yes just a few - | could fly out the map - | smh placed inside a block
2 anonymous no

3 anonymous bounced out of the level

a anonymous placed a block in a wall when i was moving at the same time
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2. Does placing feel more refined than last time?

4 Responses

D+ Name Responses
1 anonymous  yes placing feels more accurate and easier than before

2 anonymous  yes i like how it actually appears where you are looking now

3 anonymous  yes feels much better

A snonymous Y5 mucch easir to place - easie to know where im puting the tes allthe

time
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8. Would you like to see any additional features or changes to current ones?

4 Responses

D+ Name Responses
1 anonymous  no
2 anonymous  no

anonymous  some assets, give the factory some colour and and life
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