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Week 1 -11/2/19
I started plotting out my Gantt chart and planning the project for the semester. I want to have plenty of time for setbacks if they arise. I planned out my Gantt charts in weeks rather than days, this gives me more lenient when it comes to doing things on certain days. I ordered the Gantt chart in the order of priority, things that need to be done first are at the top and the less important things are at the bottom and therefore done last in the project. 
I started research on the engine, I began with the unreal tutorial on blueprints. They teach you how to use blueprints effectively and they also taught me new things such as atmospheric fog. 
Fog: The fog blueprint starts as a Sprite (Billboard component)
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	Colour
	The colour of the fog effect.

	Brightness
	Brightness applied to the fog colour.

	Opacity
	How well the fog can be seen through.

	Depth Fade Distance
	Controls the distance away from intersecting geometry that the effect will fade. This prevents harsh cuts along walls and other surfaces.

	Noise Projection Distance
	Provides a depth offset for fog noise.

	Noise Size
	This is similar to tiling - the higher the value, the fewer tiles of the noise texture.

	Panning Speed
	How quickly the noise texture pans across the fog surface.

	Fade Distance
	The distance between the player and the effect at which the fog fades as the player approaches. This prevents the player from noticing the sheet geometry.


(Docs.unrealengine.com, 2019)

Light beam: The light beam blueprint starts as a Sprite (Billboard component)
[image: ]
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	Light
	This gets populated with the light source that you want the light beams to follow.

	Width
	Controls the width of the light beam sheet.

	Length
	Controls the length of the light beam sheet.

	Colour
	Controls the colour of the light beam.

	Brightness
	A brightness factor that is applied to the light beam colour.

	Fade Distance
	The distance between the player and the effect at which the light beam fades as the player approaches. This prevents the player from noticing the sheet geometry.

	Animated
	Whether the light beam material is animated; this provides the shimmering effect within the beam.

	Spot Light
	If unchecked (false), the sheet uses a parallel shape for a Directional Light. If checked (true), it uses a cone shape for a Spot Light.

	Use Light for Rotation
	Whether the light follows the rotation of the Light Actor specified in the Light property, or if it can be rotated independently.


(Docs.unrealengine.com, 2019)

I also researched randomly generated foliage for some of the levels within the game. 
Random foliage:
Adds a Billboard Component to represent the centre and a Box Component to help visualize the construction radius.[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
	Number of Meshes
	This integer value is the number of meshes the Blueprint will attempt to spawn. In the Construction Script, this value determines the number of times a ForLoop node will trigger. Each execution coming out of the ForLoop node passes through the section of script responsible for creating the Static Meshes.

	Radius
	Controls the radius of the effect, within which the foliage will be randomly scattered.

	Collision Trace Range
	This is the vertical distance (how far down the system will look) to find a valid surface on which to spawn foliage.

	Meshes to Spawn
	This is an array variable, which meshes from the Content Browser can be added to. After the Construction Script spawns, a mesh component, it is changed to a mesh picked at random from this array.

	Vertical Offset
	Controls how far into a surface a mesh will be spawned. This can help meshes appear more grounded.

	Align to Surface
	This Boolean variable causes meshes spawned by the Blueprint will orient themselves such that they match the angle of the surface upon which they are resting. Internally, this variable affects a branch in the Construction Script that determines the method used for positioning the foliage meshes. When enabled, the script draws a line trace before attempting to spawn each mesh. When the trace hits a surface, the angle and height of the impact point is retrieved and used to determine the angle and height of the mesh being spawned.

	Scale Max
	Maximum scale allowed for the spawned meshes. This is a 0.0-1.0 percentage value, with 1.0 representing 100%.

	Scale Min
	Minimum scale allowed for the spawned meshes. This is a 0.0-1.0 percentage value, with 1.0 representing 100%.

	Cluster Around Centre
	This Boolean variable determines whether or not the randomized locations for the meshes will be primarily located around the centre of the radius. When this option is enabled, the distance meshes can spawn from the centre point is reduced by a random amount, causing fewer meshes to spawn the farther away the system looks from the radius.

	Scale Falloff
	This Boolean variable determines whether or not spawned meshes will be smaller when they sit further away from the centre point. The Boolean decides whether the scale of the meshes will be multiplied by a value derived from the mesh's distance from the centre. When using the Blueprint to generate foliage meshes, the cluster of meshes takes on a more natural look when grass and flowers taper off in size around the outer edges of the group.

	Random Seed
	Controls the seed applied to create a random number. Change this to vary your results.


(Docs.unrealengine.com, 2019)

I later then did a video tutorial on the essential concepts of unreal engine 4 blueprints. This was on the unreal academy website (Academy.unrealengine.com, 2019). This tutorial goes over the fundamentals on unreals blueprint system, I wanted to make sure my knowledge of the blueprint system was to the level it needed to be. This tutorial re-taught me everything I needed to know about the blueprint system inside of unreal engine 4. 

Week 2 -18/2/19
I had a meeting with the unreal team working on the other levels, and we discussed who was going to work on what. I am stepping down from doing the AI and Connor has taken on the task. I now will be working on the “Overdrive” for the game; speed, health and shield next week instead of the leader boards, the leader boards will be pushed back one week. 
I have been doing research on splines for the segments of the track which will be inside of caves.
I watched a series of videos on how to create custom splines (https://www.youtube.com/watch?v=oYJ4HWEEqmI), (https://www.youtube.com/watch?v=ZoLTuqwPTvM). I used these videos to lean how custom splines work and how to add rooms, or splits at the end of tracks.

Week 3 -25/2/19
I started work on the health and overdrive, I made a widget to display the stats in real time as a 3D widget on the vehicle.  [image: ]
I used a YouTube video (https://www.youtube.com/watch?v=-1IYgvk_TbQ) to learn how to add health to a character or pawn inside of the unreal engine. I then added a regeneration factor to the health so that the player can regen health as they are driving. This regeneration rate will be refined in play testing.
[image: ]
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The HUD updates automatically to display the real time health and overdrive.
I then started work on the new track design, I used the image supplied to me by the level designer and stated to expand on the previously blocked out track. I added in the new cave sections by using the landscaping tools and adjusting the visibility of the landscape to make cave entrances. 
Week 4 -4/3/19
[image: ]
I used rocks from the asset pack soul Cave. I used these rocks to build out the look of the cave. I also made sure to leave some holes in the roof of the cave to allow light to shine through, I can later add god rays to this alongside some post processing effects. This will give the area a unique feel. 
I have adjusted my gantt chart again to compensate for added work and delays on other tasks. I have been doing this every week whenever a new problem pops up.
[image: ]


Week 5 -11/3/19
I continued work on the landscapes as I am waiting for the track meshes to be completed. I have adjusted the textures of the landscapes to make them 2 sided. This allows me to use the underside of the top landscape as the ceiling of the caves. 
[image: ]
I have plans for making holes in the landscape and cracks in rocks to allow in light, this will be emphasised by post processing effects and god ray sprites. Next, I am going to add the rock assets to the walls of the cave to give it a more cave-like look. Rather than looking unfinished and empty.
I noticed a small problem with the layout of the track and the design from the level designer. The landscape was much smaller than it needed to be, I adjusted this but expanding the landscape and remaking the cave entrances to make them look natural. 
[image: ]
This week I have planned on making the leader board system and the speedometer for the HUD. The leader boards are going to work off the checkpoint system so I am going to have to talk with one of the other members of the unreal team to make sure that I understand how to checkpoint code works. 
I am also continuing my work on building out the caves, I will be working on the mining cave next. 
[image: Inserting image...][image: ]
I used the same rock assets from the soul cave pack and started to build out the entrances for the mining cave. [image: ][image: ]
Due to continuous hiccups in production and bottlenecks that kept happening even after trying to resolve them, I have to wait another week for my tracks even though they are one of the most important assets in the level. 
I also encountered some issues when it came to building the lighting for the level. When I would build the lighting, it would take forever and eventually crash the engine. I tested different things such as adjusting the 2-sided textures for the landscapes and also by changing the lights from static to stationary. This didn’t seem to fix the issue and I am currently still working on a fix. This is a screenshot of the swarm agent with a few errors displaying. 
[image: ]
After continuous fails on the lighting I decided to start work on the speedometer as I knew it would be something easier and would take my mind off the stressful errors of the lighting. I used a video tutorial to learn how to create the widget and accurately display the speed of the vehicle. (YouTube, 2019). I also did some research on the speedometer styles, I looked at games such as Need for speed and Forza Horizon as examples. I also looked at some more futuristic racing games such as Redout. The more realistic styled racing games (Need for speed and Forza) had more realistic speedometers and they also tended to have rev meters or a boost gauge. The more futuristic games tended to have simpler read outs of speed, mainly just a number.
 I also adjusted my gantt chart to compensate for this problem. Any time a problem seems to occur and I make the choice to move it back a week or two, I will adjust it in my gantt chart to make sure that I have got time to complete other tasks. If I move something back a week I will bring something else closer a week. This allows me to keep constantly working and stops me from creating bottlenecks.
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(need for speed)
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(Redout)

[image: ]This is what the UI for the speedometer looks like in game.[image: ]This is the code that gets the text from the velocity and displays it on the UI.[image: ]This is the code that gets the velocity from the vehicle and sends it to the (Get text) Which displays it onto the UI.
Week 6 -18/3/19
After explaining my lighting issue with my lecturer, we found that the rock models that I was using had their light reflection values way higher than they needed to be. Their values were set to 13000 when they really only needed to be set to 256 or lower. This meant that when the lighting was being build the engine was trying to calculate 13000 light bounces for each rock model. This was the cause for the crashing when building, This was also why the preview lighting was taking so long to complete.
I also adjusted the wall deceleration speed for the vehicles. So, when the vehicle hits the walls of the track it slows down quicker, I am working on a bounce mechanic so when the vehicle hits the wall, it will be bounced back in the opposite direction scaled to the speed it was travelling. 
I also added a particle effect when the vehicle hits the walls. I used the partial effect (Explosion) Inside of the starter content. I adjusted a few of the parameters to make it suit my needs better.
[image: ]
I attempted to fix the rotation issue with the vehicle when it reverses. As the vehicle stands when the player breaks to the point of reverse the vehicle can sometimes flip over due to the velocity applied to it. I tried adding a stabilisation variable but this didn’t seem to work as the vehicle would slow down too much and cause the vehicle to veer off course. I will take a look into locking rotation when vehicle is reversing.

After finally getting the tracks off the modeller I imported them into the engine. They were to scale but there were a few issues. The tracks didn’t match up as the barriers had changed between tracks. There also weren’t two separate materials for me to add to the model, to allow for a wall material and a track material.  [image: ]
I got one of the other modellers from another group to take a look at the tracks for me and he adjusted them correctly and fixed the issues that I was having. 

I also layer out the track more inside of the mining cave, this was easy to do because of the level design. I used landscape splines to lay out the track, their movement was a little awkward because of the mesh of the track, So I got the modeller to shrink the track down to make it easier to corner and bank.
I also adjusted the lighting in the cave to make it brighter, this allowed the player to see the corners a little easier. I also added in the split track at the beginning of the cave and created two separate paths for the player to travel down, this allowed for me to make one shorter than the other but to also add in some obstacles for a risk reward factor.  To do this I did have to alter the level design slightly. 
Week 7 -25/3/19
This week I plan on doing the leader board system as it is a required part of the game. I haven't been able to do it so far because I have been waiting for the AI to be completed. As that part of the game has taken so long, I have been pushing the leader boards back. I believe that if I leave them any longer then they will suffer because of the fact. I have been adjusting my Gantt chart to compensate for this rearrangement of tasks. I will be using the basic vehicle game demo on the unreal learn tab to learn how their leader board system works and then attempt to recreate it inside of Neo-Drive.
I started by doing some research on how to create a leaderboard system but I couldn’t seem to find anything online explaining how to create a live positioning system. Because of this I changed my research path and went down the lines of looking for a time based system. 
I found a video series created by Epic Games called “Time Attack Racer”. This tutorial series helped me to create a working time based system for the game to run off. [image: ][image: ][image: ]
I created new widgets to display the time in game when racing and also a splash screen so you can see the times to beat before the game starts. 
I also created a countdown screen to allow the player to get ready before the race starts.
 [image: ]
The player controller controls the race time using custom events and timers. It detects when the game has been started or stopped and then plays or stops the timers.

[image: ]
To get the time from the blueprint to show up accurately I had to use a macro to convert the float values into text values, also in the correct format to be displayed.

[image: ]
The blueprint for the checkpoints is pretty simple, It created an overlap event when the vehicle is travelling the correct way through the checkpoint. It then detects which checkpoint the player is at through the array. 

[image: ]The player controller, tracks the times of each race and checks them against the set standard times that the designer can set. This blueprint checks whether the best time has been beaten and then it updates the best time and plays an animation which is displayed on the players HUD. 

[image: ]This blueprint checks the current time the player is at and checks it against the gold, silver and bronze times, If they player can no longer get one of the set times, it is removed from their HUD. 


Week 8 -1/4/19
This week me and the unreal team did a merge of the projects. This was to get all of the made mechanics together to make them work inside of each level. 
I also set up the level sequence with connor. I linked the level sequence that he had made into the starting screen of each race. By doing this the level will start with a pan around each level and when the player presses start then it will cut to the vehicle and the countdown will begin. 

I also carried on blocking out the level. I moved on from the first caves and started finishing up the lava and crystal caves. Once the block out is finalised then I can begin play testing to make sure that it flows well and there aren't any hidden mistakes or broken parts of the track. 
[image: ][image: ][image: ]

Week 9 -8/4/19
I started the week by continuing work on the track. I wanted to finish the tracks layout by the end of this week to the full level play test can begin. I started working on the second part of the crystal cave. I added in the tracks along the paths given to me by the level designer. I then created flat opaque planes over the rocks on the ground. This was to allow the player to hover over the rocks smoothly whilst giving the illusion that they were hovering on the rocks. These open areas of the track allow the players to drive anywhere in the same direction. They’re not confined to a narrow track. [image: ][image: ]

I then imported all of the models and textures given to me by the rest of the team. When importing I encountered lots of errors in the engine. This was because some of the normal maps given to me by the texture artists had been corrupted. I reimported these and the issue was resolved. 
[image: ]
Once the models were imported I noticed that again there was a scaling issue. This time instead of writing down all of the issues and correct scales. I decided to adjust the build scale inside of the models within the engine. This saved time and did not alter the textures. 
[image: ]





[bookmark: _GoBack]After I had scaled all of the models, I then created all of the texture materials using all the of the created textures given to me by the texture artists. I then applied these materials to the models and placed them into the world.[image: ] [image: ][image: ]
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Week 10 -15/4/19
After placing a lot of the models into the map, I started to look into the lighting again. Lighting has been a continuous problem for me on this map as there are changes in outside and inside lights. I tried having a post processing volume trigger once the player had travelled into a cave, this would then boost the exposure causing all of the emissive textures to become way to bright and even then you couldn't see the rest of the cave. [image: ]
I then tried to add in different spot and point lights. This caused different problems where the lights would overlap and cancel eachother out. For the meantime I am stopping working on the lighting as it is causing too many issues and is becoming a bottleneck. I will revisit the lighting once other things in the level have been completed. [image: ]
Because of this issue I have decided to alter my gantt chart yet again to compensate for this. I will bring something else forward and work on that before tackling this lighting issue.[image: ]

Week 11 -22/4/19
I started setting all of the checkpoints for my level in place. I used the tracker that I had previously made to track each checkpoint and reference the times against either the default set best times or the previously saved times of the player. [image: ]
Once the checkpoints were placed I assigned them to the correct positions inside of the array which is controlled by the tracker blueprint. I then baked the lighting and zipped the project ready to be merged with the other levels. 

I also fixed all of the lighting in the level. I did some research across youtube videos and on the unreal engine forums and found one trick with the lighting. [image: ]
If you untick the box “Use inverse square falloff” The light emitted from the source is constant and you can use the slider bellow “Light falloff exponent” to adjust how far the light can travel. This has been very useful in my level because I can now get rid of all of the post processing changes that I had made with the trigger boxes and just use one lighting preset for the entire level. Here are some of the screenshots from inside the caves now with the updated lighting. [image: ][image: ][image: ][image: ][image: ][image: ][image: ]






Week 12 -29/4/19
I discovered a frame rate issue with the game when testing the game. after about 20 seconds of driving the game drops from 120 fps down to 25 fps. I did some bug finding and tested all of the LODs on the assets and checks the total polly counts. I also used the console command “stat rhi” in game to check all of the total tris in game. This allowed me to rule out the poly count as the problem.[image: ]
I then used the console command “stat fps” to show me the current fps in game. This then allowed me to see the exact time the fps in game would lower. I then noticed that as soon as the countdown ends and the timer starts and the race lap check starts the game started to lower its fps. 
The cause of this was in the level blueprint. I had an event tick checking if the game had started and if it had then it would add a HUD to the view port. It would repeat this constantly. To fix this I changed the event tick to a begin play and then added in a delay.
[image: ]
I then moved on to the respawning of the player if they came off the track. I came into a few issues with the overlapping events because the player would technically overlap the landscape when they’re travelling through a cave entrance. I tried to use the hit events but that didn't seem to work either. I looked on the unreal documentation but still count not find anything that would solve my issue. I then decided to change my approach by changing the way the car would be respawned. I added in a button method, this would allow the player to manually press a button if they became stuck or came off the track. I also linked this to the players health, so when the player dies they then respawn at the previous checkpoint. I would like to revisit this in the future if possible to allow the on hit events to work correctly.
[image: ]
I also adjusted the player controller blueprint, I did this because the game respawned the player as the AG_Vehicle and not the vehicle that had been selected in main menu. I casted to the main_menu_GI and got the selected vehicle. I then ran a check on that value and assigned it to a certain vehicle which would respawn in the level. [image: ]
I then also adjusted all of the textures given to me by the texture artists. It appeared that the metallic and roughness channels didn't work correctly so to save time I just used some constant values to plug into the material. This gave the correct roughness and metallic values that I wanted.
[image: ]
After this I packed up the projects and and exported it into a .exe. 
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[J0b] Accepted Job E25015D348226284-01588581-77C7C720

[Job] Launched Job UnrealLightmass_2019-03-13_00-31-30_1312656-64bit.exe

[ob]  PID is 13092

[Job]  GUID is "E25015D34B226284-01588581-77C7C720"

Loglightmass: Display: Lightmass Win64 started on: MATT-PC. Command-ine: E25015D3482262840158858177C7C720
Falled to determine engie drectory: Defaulting to ../../../Engne/

Faled to load 'agProf.d (GetLastErmor=126)

File "aqProf.dl does ot exist

Faied to load "VtuneApi.dr' (GetlastErmor=126)

File "VeuneApidr does not exist

Faied to load "VtuneApi32e.dI (GetlastError="
File "VtuneApi32e.dI does ot exist

Lightmass Win64 started on: MATT-PC. Command-ine: E25015D3482262840158858177C7C720
Loglightmass: Display: Processing scene GUID: E25015D3482262840158B58177C7C720 with 6 threads
Processing scene GUID: E25015D3482262840158858177C7C720 with 6 threads

Buidng static lghting..

[OpenConnection] Regstering TCP channel

[OpenConnection] Connecting to agent ..

[TryOpenConnection] Testing the Agent.

[TryOpenConnection] Opening Connection to Agent

[TryOpenConnection] Local Process ID is 13092

[Job] Found 3 parent connection for PID 13092

[Job]  4F36C073 -> 16100248

[Interface: TryOpenConnection] Local connection estabished

Skyight mport processing 0.004s with CubemapSize 128

Measured CPU frequency: 3.60 GHz

FStaticLightingSystem started usng GKDOPMaxTrisPerLeaf: 4.

Number of texture mappings: 261

: Number of fluid mappings: 0

26) |
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