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Introduction
Cyberline is a cyberpunk-style vehicle racing game with hover, driving, and flying vehicles.

Our goals for this project (in semester two), is to create a finished game complete with an environment, fully rendered game assets, animated characters, and a functioning game loop, including Menus and a User Interface (UI)

My role in the project has been Tech, I have spent most of my time working in unreal engine.

I have been responsible for the movement mechanics and implementing/designing gameplay mechanics.

I have also been responsible for designing and building the Map and track.
Research Evaluation
I have watched online tutorials and used the unreal forum to get inspiration when designing blueprints and for problem-solving. 
I have also used the UE4 documentation and completed a UE4 learning path.
I completed this learning path; Real-Time Compositing Basics - Unreal Engine. (chambers, 2021)
In this project you make a cinematic of two mannequins seeing each other from a distance waving and walking over to meet each other and shake hands.
Doing this project has helped me when was creating the rolling start cinematic.
I found this to be a very intuitive way of learning, all the assets you need are provided and when you have completed a section of the project you get a questionnaire about the work you have just been doing.
I watched, Using Splines & Spline Components | Live Training | Unreal Engine
This was I live stream although it was not live at the time of watching. 
This information was hard to follow and the video was an hour and 30mins long made it difficult to scroll back if you missed something.
Technical Research
I received this message when trying to package the Game.
your code is trying to insert a row with a value that matches an existing value but the column is marked as being unique.
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LogU0bjectHash: Compacting FUObjectHashTables data took 1.70ms
Crd: WAP LOAD FILE="../../../../../Tean2Punks/Content/Maps/Starthienu.unap" TEWPLATE=0 SHOWPROGRESS=1 FEATURELEVEL=3

LightingResults: New page: Lighting Build

LoadErrors: New page: Loading map: Starthienu.umap

Loghorld: Unorld: :Cleanuphorld for SplineTrackd, bSessionEnded=true, bCleanupResources=true

LogSlate: InvalidateAllWidgets triggered. ALL widgets were invalidated

MapCheck: New page: Map Check

LightingResults: New page: Lighting Build

LogALSub: UALSubsystem: :~UALSubsystem AlPerceptionSystem (0000024E1B95A200), frame # 04443

LogALSub: UATSubsystem: :~UALSubsystem EnvQueryManager (0000024E393B5600), frame # 04443

LogU0bjectHash: Compacting FUObjectHashTables data took 1.49ms

LogEditorServer: Finished looking for orphan Actors (0.000 secs)

LogATlodule: Creating ALSystem for world Startiienu

LogAISub: UAISubsystem: :UALSubsystem EnvQueryManager (0000024E3366B400), frame # 04443

LogALSub: UATSubsystem: :UALSubsystem AlPerceptionSystem (0000024E1BBBCEQ0), frame # 04443

LogU0bjectHash: Compacting FUObjectHashTables data took 1.03ms

Crd: WAP CHECKDEP NOCLEARLOG

MapCheck: Map check complete: 0 Error(s), 0 Warning(s). took 0.151ms to complete

LogFileHelpers: Loading map 'Starthienu’ took 0.405

Crd: 0BJ SAVEPACKAGE PACKAGE="/Game/Mlaps/Startilenu” FILE="../../../../../Tean2Punks/Content/Maps/Starthienu.unap" SILENT=true AUTOSAVING=false KEEPDIRTY=false
LogU0bjectHash: Compacting FUObjectHashTables data took 0.95ms

LogSavePackage: Woving '../../../../../Tean2Punks/Saved/Star thenu70CD06DB4A03SFI36660FBBT2SFOCAC. trp’ to '../../../../../Team2Punks/Content/Maps/Star thienu.umap’
Crd: OBJ SAVEPACKAGE PACKAGE="/Game/Maps/Star thienu_BuiltData” FILE="../../../../../Tean2Punks/Content/Maps/Star thenu_BuiltData.uasset” SILENT=true
LogSavePackage: Moving '../../../../../Tean2Punks/Saved/Star thienu_BuiltDatabB4702354AECFE82421C23062B9ESOEF . twp’ o '../../../../../Team2Punks/Content/Maps/Star thienu_BuiltData.uasset’
AssetCheck: New page: Asset Save: multiple assets

LogContentValidation: Display: Validating World /Game/Maps/Starthienu.Star thienu

LogContentValidation: Display: Validating WapBuildDataRegistry /Game/Maps/Starthienu_BuiltData.Starthenu_BuiltData

LogU0bjectHash: Compacting FUObjectHashTables data took  0.95ms

LoghlainFrame: Project requires temp target (LonEntryExtStdlib plugin is enabled)

LogLauncherProfile: Unable to use promoted target - ../../../../../Tean2Punks/Binaries/in64/UE4Game-Win64-Shipping. target does not exist

UATHelper: Packaging (Windows (64-bit)): Running AutomationTool

UATHelper: Packaging (Windows (64-bit)): Parsing command line: ScriptsForProject=D:/Tean2Punks/Tean2Punks.uproject BuildCookRun -nocompileeditor -installed -nopd -project=D:/Team2Punks/Team2Punks.uproject -cook -stage -archive -archivedirectory=D:/CYBERLINEpackaged -p
ereqs -nodebuginfo -targetplatform=in4 -build -clientconfig=Shipping -utfBoutput

UATHelper: Packaging (Windows (64-bit)): Setting up ProjectParams for D:\Team2Punks\Team2Punks.uproject

LogSlate: Took 0.001009 seconds to synchronously load lazily loaded font '../../../Engine/Content/Slate/Fonts/DroidSanshiono. ttf' (77K)

UATHelper: Packaging (Windows (64-bit)): ERROR: System.ArgumentException: An item with the same key has already been added

UATHelper: Packaging (Windows (64-bit)) at System. ThronHelper . ThronArgumentException(ExceptionResource resource)
UATHelper: Packaging (Windows (64-bit)) at System.Collections. Generic.Dictionary*2. Insert(TKey key, TValue value, Boolean add)

UATHelper: Packaging (Windows (64-bit)) at System.Ling. Enumerable. ToDictionary[TSource, TKey, TELement](IEnumerable"1 source, Func'2 keySelector, Func'2 elementSelector, IEqualityComparer'1 comparer)

UATHelper: Packaging (Windows (64-bit)) at AutomationTool.ProjectUtils.RequiresTempTarget(FileReference RawProjectPath, Boolean bProjectHasCode, UnrealTargetPlatform Platform, UnreallargetConfiguration Configuration, TargetType TargetType, Boolean bRequiresAs
gine\Source\Programs\AutomationTool\AutomationUtils\ProjectUtils.cs:line 208

UATHelper: Packaging (Windows (64-bit)) at AutomationTool.ProjectUtils.RequiresTempTarget(FileReference RawProjectPath, List'1 Platforms, List'1 Configurations, Boolean AssetNativizationRequested) in D:\Build\++UE4\Sync\Engine\Source\Programs\AutomationTool\A
UATHelper: Packaging (Windows (64-bit)) at AutomationTool.ProjectUtils.DetectProjectProperties(FileReference RawProjectPath, List'1 ClientTargetPlatforms, List'1 ClientTargetConfigurations, Boolean AssetNativizationRequested) in D:\Build\++UE4\Sync\Engine\Sou
UATHelper: Packaging (Windows (64-bit)) at AutomationTool.ProjectUtils.GetProjectProperties(FileReference RawProjectPath, List'1 ClientTargetblatforms, List'1 ClientTargetConfigurations, Boolean AssetNativizationRequested) in D:\Build\++UE4\Sync\Engine\Source
UATHelper: Packaging (Windows (64-bit)) at AutomationTool.ProjectParams. AutodetectSettings(Boolean bReset) in D:\Build\++UE4\Sync\Engine\Source\Programs\AutomationTool\AutomationUtils\ProjectParams. cs:Line 2010

UATHelper: Packaging (Windows (64-bit)) at AutomationTool.ProjectParans. .ctor(FileReference RawProjectPath, BuildCommand Command, String Device, String MapToRun, String AdditionalServerMapParams, Paramlist'l Port, String RunCommandline, String StageCommandlin

ientConfigsToBuild, List'1 ServerConfigsToBuild, ParamList'1 MapsToCook, Paramlist'1 MapIniSectionsToCook, Paramlist'l DirectoriesToCook, String InternationalizationPreset, Paramlist'1 CulturesToCook, Paramlist'1 ClientCookedTargets, Paramlist'l EditorTargets, Paramlist
Map, List'1 ServerTargetPlatforms, Dictionary'2 ServerDependentPlatformilap, Nullable'! Build, Nullable'! SkipBuildClient, Nullable'! SkipBuildEditor, Nullable'! Cook, Nullable'! Run, Nullable' SkipServer, Nullable'! Clean, Nullable'! Compressed, String AdditionalPakOpt
edBlildUsePrecompiledExe, Nullable'! CookALL, Nullable' CookPartialGC, Nullable'! CookInEditor, String CookOutputDir, Nullable'! CookMlapsOnly, Nullable'! CookOnTheFly, Nullable'! CookOnTheFlyStreaming, Nullable'! UnversionedCookedContent, Nullable'1 EncryptIniFiles, N
€, Nullable'1 NumCookersToSpann, String AdditionalCookerOptions, String BasedOnReleaseVersion, String CreateReleaseVersion, String CreateReleaseVersionBasePath, String BasedOnReleaseVersionBasePath, Nullable'! GeneratePatch, Nullable'! AddPatchlevel, Nullable' StageBas
CookedContentPath, Nullable'l DLCIncludeEngineContent, Nullable'l DLCPakPluginFile, Nullable'i DLCActLikePatch, Nullable'! CrashReporter, Nullable'l DedicatedServer, Nullable'l Client, Nullable'l Deploy, String DeployFolder, String GetFile, Nullable'l FileServer, Nullab
ble'1 NoClient, Nullable'1 NoDebuglnfo, Nullable'1 SeparateDebuglnfo, Nullable'! MapFile, Nullable'l NoXGE, Nullable'1 Package, Nullable'l Pak, Nullable'l loStore, Nullable'! SkiploStore, Nullable'l Preregs, String AppLocalDirectory, Nullable'! NoBootstrapExe, Nullable
€, Nullable'1 EditorTest, Nullable'! RunAutomationTests, String RunAutomationTest, Nullable'! CrashIndex, Nullable'l SkipCook, Nullable'! SkipCookOnTheFly, Nullable' SkipPak, Nullable'l PrePak, Nullable'l SkipStage, Nullable' Stage, Nullable'l Wanifests, Nullable'l Ci
ArchiveDirectoryParam, Nullable'1 ArchivelletaData, Nullable'l CreateAppBundle, String SpecifiedClientTarget, String SpecifiedServerTarget, ParamList’l Programlargets, Nullable'l Distribution, Nullable'l Prebuilt, Nullable'l RunTimeoutSeconds, String SpecifiedArchitectu
1 FastCook, Nullable'l IgnoreCookErrors, Nullable'] RunAssetNativization, Nullable'l CodeSign, Nullable'l TreatNonShippingBinariesAsDebugFiles, Nullable'l UseExtraFlavor, String Provision, String Certificate, String Team, Boolean AutomaticSigning, ParamList'l InMapsTo
ne\Engine\Source\Programs\AutomationTool \AutomationUtils\ProjectParams. cs:ine 1072

UATHelper: Packaging (Windows (64-bit)) at BuildCookRun.SetupParams() in D:\Build\++UE4\Sync\Engine\Source\Programs\AutomationTool\Scripts\BuildCookRun. Automation. cs:Line 46
UATHelper: Packaging (Windows (64-bit)) at BuildCookRun. ExecuteBuild() in D:\Build\++UE4\Sync\Engine\Source\Programs\AutomationTool\Scripts\BuildCookRun. Automation. cs:Line 37

UATHelper: Packaging (Windows (64-bit)) at AutomationTool.BuildCommand. Execute() in D:\Build\++UE4\Sync\Engine\Source\Programs\AutomationTool\AutomationUtils\BuildConmand. cs:line 263

UATHelper: Packaging (Windows (64-bit)) at AutomationTool.Automation. Execute(List 1 CommandsToExecute, Dictionary2 Commands) in D:\Build\++UE4\Sync\Engine\Source\Programs\AutomationTool\AutomationUtils\Automation. cs:Line 547
UATHelper: Packaging (Windows (64-bit)) at AutomationTool.Automation.Process(String[] Arguments, StartupTracelistener StartupListener) in D:\Build\++UE4\Sync\Engine\Source\Programs\AutomationTool\AutomationUtils\Automation. cs:line 511
UATHelper: Packaging (Windows (64-bit)) at AutomationTool.Program.MainProc(Stringl] Arguments, StartupTracelistener StartupListener) in D:\Build\++UE4\Sync\Engine\Source\Programs\AutomationTool\Program.cs:Line 176

UATHelper: Packaging (Windows (64-bit)) at AutomationTool.Program, <>c_DisplayClass1_0.<Main=b_2() in D:\Build\++UE4\Sync\Engine\Source\Programs\AutomationTool\Program. cs:Line 88

UATHelper: Packaging (Windows (64-bit)) at AutomationTool. InternalUtils.RunSinglelnstance(Func'1 Main) in D:\Build\++UEA\Sync\Engine\Source\Programs\AutomationTool\AutomationUtils\Utils . cs:line 731

UATHelper: Packaging (Windows (64-bit)) at AutomationTool Program.Main(String[] Arguments) in D:\Build\++UE4\Sync\Engine\Source\Programs\AutomationTool\Program. cs:Line 88

UATHelper: Packaging (Windows (64-bit)) (see C:\Users\samuel\AppData\Roaming\Unreal Engine\AutomationTool\Logs\D+EpicGamesLibrary+UE_4.25\Log. txt for full exception trace)

UATHelper: Packaging (Windows (64-bit)): AutomationTool exiting with ExitCode=1 (Error_Unknonn)
UATHelper: Packaging (Windos (64-bit)): BUILD FAILED
PackagingResults: Error: System.ArgumentException: An item with the same key has already been added

PackagingResults: Error: Unknown Error
—————————————————————————————————————
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When searching the unreal answer hub for people having similar issues I came across this[image: image2.png]Can't package game (an item with | X
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| recently switched from 4.8.3 binary to a custom build of the engine (https://github.com/Oculus-VR/UnrealEngine updates here
1 ltree/4.8).

This is what | did:

‘ o Built the engine (configuration 'Development Editor')

Converted my project (runs fine in editor)
Related Questions

Right-clicked on the *.uproject file, switched unreal engine version to the new build

Generated Visual Studio project files

Tried to package (shipping/build for distribution) which worked in the binary release
* After about 10 seconds, the packaging process aborts:

(...) MainFrameActions: Packaging (Windows (64-bit)): BuildCommand.Execute: ERROR: BUILD FAILED
MainFrameActions: Packaging (Windows (64-bit)): Program.Main: ERROR: AutomationTool terminated with





The solution somebody offered was this
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4 spyro  Aug 2015 at 9:43 AM

Seriously, any advice? | have to get this done...

I now have stripped any source code out of the game (Blueprint-only), completely unloaded my game module - still no
success.

Messing around with this since two days now, WHAT IS THE PROBLEM HERE?! :(

“ Samantha Sutton ¢¢ STAFF  Aug 25 '15 at 10:24 PM

Hey Spyro,
Please try the following and let us know whether or not it works for you:
* Go ahead and place your engine source code and project folders in separate folders
« Build the engine, then go into Engine/Binaries/Win64 and run UnrealVersionSelector-Win64-Shipping.exe

* Once you've done that, go to your project folder, right-click on .uproject and click ‘Switch Unreal Engine version'
and then select the Source build

* Generate VS project files and proceed with packaging

Please let me know how this works for you, keep in mind that you may need to start from scratch depending on how
your source build is 'behaving'.

Thanks!

< spyro  Aug 2615 at 12:47 PM

Hi Samantha,

thanks for your answer. Your hint was definitly a step into the right direction. Seems that UE4 doesn't like it if its placed in





I tried spyros first step of stripping out any code from the game. This narrowed down the problem as now I got a new error message which said packaging had failed because of the leader board plugin.
My solution was to delete everything to do with the leader board and removed the plugin.
This is a shame as it would have been nice to have been able to see your scores on the internet but it didn’t have a major effect on the playability of the game
Contextual Research
I Watched Altered carbon and Bladerunner as a reference on Artistic style.
I tried to design my buildings to be expensive-looking and futuristic. I used metallic materials and emissive colours, I also made sure they had interesting geometry.
Game Research
I played Redout to get an idea of how wide the track should and the size of the ship in comparison.
Research Conclusion
I feel my approach has mainly worked, I have managed to find solutions to many problems and I have designed functioning blueprints using this method.

Next time I will do more contextual research before starting my projects and during the production process.
I am going to make sure I keep better track of my research, 
Technique Evaluation
I designed my blueprint systems based on the knowledge I have learned in the past.

I usually try and build something and research problems as they arise.

In the future I will do more research before I start making a system, for example when I made the respawn system, I should have used a character manager and player start’s, I could then have destroyed the ship and spawned in a new one at the closest player start.

Instead, I used teleport actor to location, this does work fine but I think the other way would have been cleaner, and if I had done more research that is the way I probably would have done it
In some cases, like the spline system for instance I followed a tutorial with hardly any deviation.
Identification & Suitability of Production Methods
I used Unreal engine blueprints for building the game, I could have used c++ code in Unreal Engine I find blueprints easier to visualize and understand.
Unity engine is another option I could have used, unity is code-based and relies heavily on being able to code well, I am not familiar with unity and I don’t think our team has had much experience with unity engine either, these are my reasons for using UE4 blueprint to make the game.
I used Maya for making assets, I could have used Blender.
I prefer Maya because the smoothing is better, and you can simulate smoothing immediately by pressing 3. 
I used substance painter for texturing my assets.
Quixel mixer would have worked just as well, I just have more experience using substance painter.
Development of Techniques & Skills
I Have used a data structure to store information, (a data structure is a group of variables, these can be variables of any type or multiply types)

I have used the game instance for storing persistent information that is needed when starting the race and when the race has finished.
Speed and lap times are calculated inside the player controller.
Overall Quality of Work Produced
I am happy with my work although my blueprint scripts are a bit untidy.
I should collapse more of my scripts into macros so they take up less screen space and I should use more reroute nodes.
Technique Conclusion
I feel the development of my technical skills has been quite successful.
I have learned how to store multiply variables in a data struct, I have further developed my 3d modeling and texturing skills using Maya and Substance Painter.
I have furthered my knowledge of using Sequencer inside of Unreal engine to create cinematics.
Development Evaluation
Tech; I mainly worked inside of Unreal Engine, doing blueprint scripting and level design.
My planning was effective, I needed more structure in my design process, 
Iterative design process;

I have been tweaking the ship’s acceleration, steering sensitivity, hover height, and maximum speed throughout the project.
I have had to make major adjustments to the ship’s movement mechanic when I imported the new ship and when I made the new map, and when made the speedometer.
.
Creativity
I have designed a complex track with jumps and bends, it also has places where you can fly on walls and upside down, 
Relevance to the brief
The game remains relevant to the brief although we have failed to implement some of the functionality we intended.

Boost pads, lifts, and the leader board system had to be dropped.

The leaderboard plugin caused the game to crash when I tried to make a build of the game so I removed it. 

The custom Events are there for the boost and lift but nobody has made assets for them or placed them in the level

Contribution within a group (group projects)
Our team communicated through discord, we had some meetings outside of class, most members attended these meetings.

We discuss what we have done and decide what we are each going to do weekly.

The track was originally going to be part of the city with signs telling you which way to go 
And blocking volumes to keep you inside the map.
We decided in February that there was no way we could complete all of the work it would take to build the track in this way so we decided to use a spline system.
Iterative Design Practice
I watched this video tutorial Unreal Engine 4 Tutorial - Splines - Spline Meshes, (Laley, 2021)
As my research when I made my first spline system. This system didn’t allow for banking, changing the width of the track, or adding side rails. 

The next spline track I made I watched, Using Splines & Spline Components | Live Training | Unreal Engine, (Unreal Engine, 2021) as my research material.

This spline track has adjustable banking, width, and height. It can also add guard rails if wanted.

After playtesting the track, I discovered that the ship kept jittering as it was flying over the spline track, the jitter was worse on banked corners.
I added more polygons to the track piece, this improved the look of the track but unfortunately didn’t fix the issue.
I set collisions to, use complex as simply, this didn’t fix the issue either.
My thinking at this point is that for some reason the LineTraceByChannel is still reacting to the simple collision and not the complex and that is why the ship is jittering even when the track looks smooth.

I went into the hover component Blueprint and swapped the Linetracebychannel for a LineTraceForObject and I set trace complex to true, I also[image: image4.png]R — e
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This solved the issue. 
Time Management
February: 
· I made the start menu 
· I added steves building to the map and start menu.
· I made 2 buildings with emissive colours and added them to the map.

· I made the rolling start.
March: 
· I made the first spline track. 
· I made the first test maps and the map scale reference actor, I also started the complex spline system,
· I finished the complex spline system. 

· I made the track piece and guard rails

· After much shenanigans, I managed to make a build of the game.
· We playtested the game.
· I got feedback from team members relating to the ships handling and adjusted the ship's sensitivity accordingly.
April: 
· I made the race track.
· I spent time troubleshooting and fixing an issue with jittering.
· I made a landscape for the map and I adjusted the sky sphere.
· I added volumetric fog and adjusted the colour and density
· I added light mass importance volumes and sphere reflection capture actors where needed.
May: 
· I have made the respawn system and the Wrong way menu.
· I worked on refining and tweaking the hover mechanic and acceleration/steering controls.

I have managed to prioritize tasks and complete what was necessary to create a functioning game

Development Conclusion
Source control was needed for this project. We have had issues with people waiting to add work and not being able to because someone else is working on the project,
If we had perforce we would know exactly who was working on what and what work they had last done.
Analysis
Critique of the work you have produced
I have playtested the track as I have been working, I have adjusted the splines to remove any bumps in the track.

I have adjusted the banking on the corners and the track width.
I have tested the respawn systems 

When playtesting I have tried to find faults/bugs
When testing the track I found a place where you could fall through the ground.
The error was on an S bend that was going uphill, 
To solve the problem I straightened the splines slightly by moving the tangent and I made the incline more gradual. 
If the spline is manipulated too drastically the track mesh is unable to create the intended shape because there are not enough polygons.
Critique of your own practice (and action taken)
I have learned new skills doing this project; 
I watched (Brito, 2021)

I learned how I could use a timeline to record the movement of the ship and play it back.

I was going to use this principle when I made the ghost ship in time trials mode.
I was also going to make an instant replay when you crashed using this.
I Completed this UE4 learning path 
Real-Time Compositing Basics - Unreal Engine (chambers, 2021)

I have learned how to animate camera tracks inside of Sequence in UE4.
I found this useful to know when I made the rolling start.
After having troubles packaging the game I decided to look into c++ coding in UE4
I found this video on youtube Getting Started with C++ | Live Training | Unreal Engine
 (Unreal Engine, 2021)

I will be looking at ways to use c++ in my projects in the future.

I learned how to make a landscape from a heightmap in UE4 from watching, How to make a Landscape Auto Material: UE4 (llbery, 2021)
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