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[bookmark: _Toc659621353]Introduction
My initial idea for this project was Indiana Jone-esque adventure with a sci-fi or fantasy twist. It was to follow an adventurer into a tomb or temple, where he would have a brief interaction/exploration with the environment. I undertook this project independently, managing all aspects from the initial concept to the environment, animation, lighting, and rendering. Due to it being a solo project, I elected to use existing assets for the environment as I wanted to focus on the animations and cinematics of the piece rather than create original environment pieces. I chose Unreal Engine 5 as the program I would use to create this project as it is the program that I have the most experience in, having spent the last couple of years using it. I also intend to get in a job in the industry as a specialist in this program, so it made sense for me to use it.
Other programs I utilized include: CC4, Iclone8, Quixel bridge. For programs that were not free I simply used a free trial for them.
[bookmark: _Toc643425682]Processes and Methodology
[bookmark: _Toc420534326]Pre-production
[bookmark: _Toc457616528]Process
During pre-production, I spent my time sourcing environmental assets from the FAB marketplace and megascans from Quixel bridge. The goal was to make a cave environment that would lead to a secret base/research facility within, this meant I browsed for assets and megascans related to rock formations and sci-fi architecture, making sure that they fit the intended tone of the story. For the cave, I downloaded a pack called “Quarry Collection” and for the secret base I downloaded three packs: Cyberpunk industries Vol.1, Sicka Free Environment Pack, Polar Facility. These packs were imported into my Unreal Project and organized accordingly.
[bookmark: _Toc1629668641]Methodology
Instead of beginning with sketches or storyboards, I followed an environment first methodology. I did this because I prefer to develop how my visuals and camera actions may look after building the environment. Doing it this way allows me to experiment with different cinematic compositions in real time and stops me being beholden to my sketches or storyboards. 



[bookmark: _Toc1649389958]Production
[bookmark: _Toc1827327647]Sky atmosphere and natural lighting
[image: ]
When starting my environments within Unreal Engine, the first step I always follow is to create a sky atmosphere. To do this, I open the Environment Light Mixer and add these elements to the project: A directional light which simulates sunlight, a sky light that captures ambient light of environment, a sky atmosphere that creates a realistic sky gradient and exponential height fog that simulates atmospheric height and fog. Usually, I would also add volumetric clouds, but this was unnecessary as the entire animation would be inside. 
Above you can see the Environment Light Mixer and all the components that I added.
[bookmark: _Toc802341282]Cave Environment
As stated above I gathered all my assets and resources for the cave from the FAB store and specifically the “Quarry Collection” pack. The first step I took when creating the cave was to apply a basic “Rocky Ground” texture to the platform that comes in the project as default, which I would then use as the floor for the cave. The size of the texture on the ground had to be tinkered as the repeated nature of the rock patterns was obvious, to counter this I simply increased the size of the texture. 
[image: ]
The next step was to block out where I would like the walls and entrance of the cave to go, I did this by placing some basic white rectangles around the scene and leaving a man-sized gap at the back where my character would enter from. To get a better look at the outline and scale, I brought a camera into the scene and piloted into a 
Once happy with the shape of the cave, I began to place the cliff and rock assets along these walls until they were completely covered. As the blocking walls were no longer visible, I did not feel a need to texture these walls the same as the rock and cliff faces but did add a textured rectangle above to act as the ceiling for the cave. Once these walls were built up, I placed some smaller rocks along the ground to give it a more natural look and added some rock structures that poke through the ceiling to add more realism to the environment. 
To add more detail to the cave I added some small grass and plant assets along the ground and certain rocks. I did this by entering “Foliage Mode” which allowed to select a couple different plant assets and simply “paint” them onto the environment. The last step was to change the direction of the sun so that it shined through the entrance of the cave, giving me the desired lighting affect. 
[image: ]
At the end of this cave, I wanted to create an entrance to the secret base, so I then used a few of the sci-fi assets that I had gathered earlier and placed a few walls and metal doors.
[bookmark: _Toc221441915]Secret Base Environment
Originally, I was going to create the interior of the base/research facility in another level but eventually decided that it would not be too difficult for it to be directly connected to the cave I had made. The advantage of building it in another level would be that it negates the effects on performance that having a big environment might have, but I was willing to accept the risk as this method would allow me more freedom when designing cinematics between the two sections. 
On the other side of the door, I followed the same method that I had followed for the construction of the cave. I started by using the same basic shapes to block out a rough shape for the research facility, and then placed assets along the walls, and ceiling to create the building. 
[bookmark: _Int_X25IgHns]I wanted the base to be a mixture of manufactured and natural phenomena, so along with the man-made walls and ceilings, I placed some natural rocks and ore. The intent was for the environment to look like the facility had been built into a mountain and around an ancient tomb/ritual area. 
[image: ]
One problem I faced when creating this area of the environment was the limited lighting, due to the sun being blocked by the walls and ceiling. To combat this, I turned the “cast shadows” off on the directional light (as seen below), meaning the sunlight would not be stopped by the assets and would light up the entire interior. This meant that when I was rendering and sequencing the project I had to remember to turn this option back on. 

[image: ]

[bookmark: _Toc757221785]Character Design
To make the protagonist, I initially decided to use Unreal Engines inbuilt system called Metahuman. A system that allows the user to easily create a fully rigged character that could be used and animated directly within Unreal Engine. It works by allowing the user to alter the avatar via sliders or even by combining a couple of their preset looks together. This would create a virtual child that would combine the features of these presets and create an original character. 
[image: ]
Eventually I ended on this design that could be quickly rigged by simply pressing “Create rig” and then assembled in the project after the textures were downloaded. I liked this method, until it came to dressing the character, where there were extremely limited clothing options. These options would not suit the style of the project or what I wanted from the character. I explored using programs such as Meta Tailor to clothe the character but in the end elected to use a different method. 
In the past, I had used Character Creator 4 to make characters for projects, but I resisted using that program in this project because the rig would not carry over into Unreal Engine. This meant that I would have to animate the characters in Iclone8 (CC4’s companion program for animation) and export the animation separately for it to then be placed onto the character in Unreal Engine. The drawback of that method would be that I could not alter the animations in real time. I then discovered that there is now a way to give a CC4 model a rig that works within Unreal Engine. Once I made the character, I dressed them using the wide variety of clothing available within CC4 and started the process of transferring it over to Unreal Engine. 
For this to work I needed to download two plug-ins: Unreal Engine Auto Set-up and CC control rig for UE. For the auto set-up to work I simply needed to download it and place it into the project file whilst making sure to I selected a version that corresponded to the current edition of Unreal Engine I was using. For the CC control rig, the only step was to activate the plug-in and restart the program. 
From there I had to export the CC4 model as an FBX file, making sure to select “Unreal Engine” as the program I was exporting it to and then bring it into the content browser for the project. Once I brough it into the viewport I could select the model and then select “Execute CC Control Rig action.” Below you can see the character I made in CC4 but now with a Metahuman rig that will allow me to animate it within program. 

[bookmark: _Toc796529096]Animation Workflow

[image: ]At first the rig is not visible but once a Level sequence has been added to the project and the rig has been brought into it, the rig will appear and could start to animate the character. Before animating the character, I would first block out my camera movements or positioning. This was so I would not waste any time doing unnecessary animations and once a rough outline of the shot was devised I would start to animate the protagonist. Animating within Unreal works same way as Maya or blender, where i would simply keyframe their movements within the sequencer. 
[bookmark: _Int_4xsqx9Me]Early in the animation process I made a walk cycle that I could copy and paste for many shots throughout the animation. To do this, I animated a two-step sequence around a static body, I kept the body static instead of moving it with each step so that all I had to do for the was move the global control to have him walk a certain distance. For the two-step sequence to repeat continuously, I used the curve editor and set it to “Cycle” both “pre-infinity” and “post-infinity,” this meant it would repeat before and after the original keyframes. In order to use this cycle in a different sequence I simply had to copy the keys and paste them over. If I needed the cycle to stop, I would set the post-infinity to “Constant” instead of “Cycle” which would stop the cycle and allow me to animate the last step and stance. 
There are moments throughout the animation where I knew I wanted the protagonists' hands to be placed on certain parts of the environment and to ensure they remained in the same place when the character moved, I knew I needed to use constraints. 

For this moment, to keep the hand on the table I placed a small cube inside it and then constrained the hand to the cube. I made sure to make the cube the parent and hand the child otherwise when the cube would follow the hand instead of the other way around. I could constrain directly to the table because the tables position would always move. One problem I faced with this was what part of the rig to constraint. When I used the hands FK control, it would not work so instead I had to constrain it to the actual hand bone within the rig. I used two methods for constraining, Unreal’s easy-to-use snapper tool and the longer more traditional parent constraint method which more like that of Maya or Blender. There was another scene where the protagonist had placed his hands on his knees, and for this I followed a similar approach where I placed invisible cube inside his knee as it is impossible to constrain to another body part.[image: ]
After animating the characters movements, I moved on to any parts of the environment that needed to be animated. Of which there was two parts: The first was the mechanical doors that I needed to separate and open, whilst the other was the floating artefact which i wanted to be in constant motion. 
For the door, the asset came in two parts so all I had to do was line them up and then keyframe their movements within the sequencer. The artifacts animation was a little more complicated than the door and required me to utilize the curve editor. I animated it so that floated up and down whilst simultaneously rotating back and forth, then made it cycle pre/post-infinity in the curve editor. For most shots I could leave the motion loop continuously but for the moment the protagonist flicks it I needed it to move into a different animation so i set the post-infinity motion back to constant juts like I did with the walk cycle.
The only part of the project I did not hand animate was the dog, which came with preset animations which I simply had to key frame their timings in the sequencer.
[bookmark: _Toc1196700770]Chaos Physics
Once all the keyframe animations were finished I needed to use the Chaos Destruction Plug-in to simulate the destruction of the artifact. After activating the plug-in, I could enter Fracture mode within Unreal Engine. From there I simply had to select the artifact, and then select “Create New Geometry Collection.” After choosing where to save the geometry collection, i could start to “fracture” the assets, splitting it into different shards that would then break apart when simulated. 
[image: ]
*Fractured Artifact on the right side
*Dashboard and fracture features on the left side
Once the artefact was fractured, I could leave fracture mode and start to simulate the destruction. Physics would be applied to the object and when I press play it would fall and break, if it did not break enough, I simply needed to increase the mass of the object. Once I was happy with the weight and look of the simulation and could begin to record it, and to do this I needed to create a Chaos Collection Cache, which could be used to store the simulation to take it into a sequence. 
[bookmark: _Int_Gb9dg4UI][bookmark: _Int_C7kycWod][bookmark: _Int_5fnQBRBQ][bookmark: _Int_l1AeXi4f]Here you can see the details panel for the collection cache and settings needed to record a simulation. Once I changed the ”Cache Mode” to ”record” all I had to do was press simulate and wait for the destruction to stop. From there, I changed the cache mode back to ”play” and I can then look back through the recording by scanning through the ”Start time” tab. [image: ]
[bookmark: _Int_u2i2PsD0]Once the cache was brought into the sequencer, I simply had to add a “start time” under the “Caches” tab and keyframe when the start and end of simulation would be. As the simulation was roughly five seconds long I keyframed the “0.00” mark at the beginning of the sequence and the “5:00” mark five seconds into the sequence. It did not matter if it was not exactly five seconds as difference was very miniscule and unnoticeable when the sequence was previewed. 
[bookmark: _Toc134172323]Cinematography and Lighting
When the lighting in a scene was limited, I added soft point lights to the scenes to make the images clearer, whilst also utilising the light that came from some of the assets I had placed within the environment. This was usually the case for shots that included the character as I wanted both sides of their face to be lit and visible throughout the animation.
For some of the sequences I keyframed the focal length of the cameras to add more empathize and “kick” to certain moments by having a quick zoom. For other shots, I added some slow zoom outs as I tend to prefer when the camera is moving rather than static, though some static shots do remain throughout. For the opening shot, I keyed the aperture to give it the blur effect at the beginning which would slowly clear up as the dog approached.
After completing my main sequences, i found that adding a couple more shots between certain moments could “fill-out” the project and make certain parts feel more connected and streamlined. To fill in these moments i decided to add a couple more shots that mimicked the look of security camera footage. To do this I added a couple of cameras to the corners of the facility and animated them to slowly turn, like a security camera would, to ensure they can see the entire room. Then, instead of changing the saturation in post-production I decided to do it in engine by desaturating the camera within its details panel.

[bookmark: _Toc603246367]Facial Mocap Animations
Since the start, I had planned to attempt a method of facial motion capture that I could then add onto my characters body animations. To do this I opened the “Live Link Hub” in Unreal Engine and set it up to use my Webcam. 
Once the Live Link Hub was opened, I could add the webcam as a source and from there I could ask a rig to live link with the webcam and track my facial movements. Live link does not work with a CC control rig like my protagonist, but it does work on normal metahumans and that animation data could then be transferred onto my character. Considering this, I selected a random metahuman that I had brought into the project, asked it to track my movements suing my webcam and then began to record some clips. 
To record the clips, i simply opened the “take recorder,” brought the metahuman into it, and press record. After recording my desired movements, I could exit the “take recorder,” open a new sequence with the metahuman and bring the recorded animations onto the metahuman. After that, when I previewed the sequence, it would the exact same as the recording and the next step was simple; bake the animation onto the metahuman face control board. 
After a couple seconds the animation was now keyframed, and I could export the frames as an FBX. Then, I had to open my CC4 character, select “import control rig,” and select my exported FBX. 
I then faced a problem, the keyframes were copied over but the face was not moing when the sequence was played. Only certain parts of the face would move, and I soon discovered that the face rig for the model was broken. I had not noticed because I intended to leave the face animations for last, but I could not go back and fix the rig without having to complete my animations again from scratch, so I had to abandon the motion captured face animations. I was able to animate the eyes so made sure to do so for the sequences. 


[bookmark: _Toc1247689249]Postproduction
[bookmark: _Toc1364808502]Rendering
[bookmark: _Int_3JZp7u6z]Before editing my entire sequence together, I had to render each one out in the “Movie render queue.” I kept the basic HD settings for renders but made sure to add some warmup frames to lower the risk of my computer crashing whilst the render was happening. I added these warmup frames by simply adding an “anti-aliasing” section to the settings and selecting how many frames I wanted. I also outputted at 30fps because the sequencers defaulted to 30fps when I was animating them. I exported each sequence unto their own folders as JPEG files, ensuirng I kept them organized and easy to find. 
[image: ]

[bookmark: _Toc1286525968]Editing and SFX
To edit the final animation together I used After Effects. I imported the image sequences in and arranged them accordingly in the timeline, before beginning to add sound effects. My chosen resource for sound effects was Epidemic sound, and to keep the timeline organised I made sure to place the sound effects tab below the corresponding image sequence. This ensured that they were easy to find when I needed to edit the timing and made sure the timeline was not too messy. 
After the sound effects were finished, I downloaded a free security camera overlay that I could place over the security camera footage to make them look more like real footage. To do this i simply brought it into After effects, lined it up over the shots and keyed out the green. 
From there, the last step was to add the project to the render queue and render it with HD settings. 
[bookmark: _Toc1961454830]Conclusion
[bookmark: _Toc714411601]Successes
[bookmark: _Int_Lw0iTiHJ][bookmark: _Int_WD3BokSG]What I consider the best successes of this project is easily the environment and the sequencing. I believed that I achieved a cinematic look and a seamless environment that could be easily navigated and understood by the audience, I also think that I mastered the use of the sequencer throughout the process with nice camera transitions and movements throughout. The sequence is cohesive and easily understood through the visuals without the need for dialogue. Despite the issues with the face rig, I do consider the transfer of the CC4 rig a partial success because the body rig worked perfectly and I was able to animate it easily.

[bookmark: _Toc613370259]Challenges 
Most of the challenges I faced along the way were technical rather than creative. As mentioned above the transfer of the CC4 model was not a full success as the face rig did not work properly, leading to me having to abandon the facial motion capture I had experimented with. The other big challenge was tinkering with the Chaos simulations, as I spent a lot of time trying to figure out how to record them and bring them into a sequence. The latest version of Unreal Engine had a bug that would stop the object from breaking and simply return it to its original position, Eventually I found that storing it in a “Collection Cache” stopped this from happening but that wasn’t made clear in any tutorials and I simply had to figure it out for myself. 
When editing the final piece in After Effects, there were a few occasions where the program lagged and eventually crashed, leading me to lose my progress. This was because I had not allocated enough RAM to the program and once the issue was fixed in the settings it did not occur again. I also changed the autosave time from twenty minutes to five minutes just in case.
[bookmark: _Toc155177776]Future Improvements
In the future there are a few changes I would make to my process to improve the project. The first is when transferring the CC4 character over to Unreal Engine I would make sure that the face rig worked correctly so that it would allow me to apply my own motion capture footage. Another thig I would do is ensure that my point lights are not visible within the render, I would accomplish this by raising their intensity but moving them further away from the subject and out of frame. There are a couple instances where you can see them floating in the shot and I would like to avoid that in the future. Another improvement I could make is to simply make the process quicker, after the project I have learnt a lot of techniques that can be useful for future animations and there would now be less need for me to research how to do certain things.
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