3D Filmmaking 
Production Diary

Using Unreal Engine to Create the Environment
When considering what I wanted the environment and locations to look like during my animation I decided that the best program to use would be Unreal Engine 5. Once I started the Project within Unreal Engine 5 the first job was to create the landscape and foundations of my environment.  The landscape when first rendered is flat and lacks depth, so I then began to sculpt the ground, making it uneven and more realistic. I added small hills and mounds as well as dips where I plan to add small lakes and rivers to the surrounding area. 
Once the I had developed the heights and depths of the landscape it was time to add textures to the landscape.  I downloaded a few packs of Megascans off the epic games store, these are collections of textures, 3D and 2D assets that can be placed and installed into the environments within Unreal Engine. I decided to use three different textures that I could cover the ground with depending on what I wanted that section to look like. When installing the textures, you must create the layer by combining the normal, roughness, base colour, and ambient occlusion layers into one layer. I did this three different time s with three different textures. My base texture was a forest floor, my second was a dirt floor and my third was a rocky surface to put some empathise and detail on my mounds and hills. The idea behind having three different layers is that it allows me to give the environment more details and make it more realistic as in any forest that will areas that look different to others. The dirt floor layer will be used as a path of sort that gives the camera and audience an area to follow and focus our attention to. 
I have screenshotted the coding process for creating the textures below.
[image: ]
As previously stated, it is all about connecting files of the normal, roughness, base color etc to the correct outputs therefore creating the texture. To have multiple layers you must do this multiple times. One problem u can face the textures being too small, meaning you can see where the texture repeats itself in squares. To increase the size of the texture you must add a constant, textcoordinate and multiply node, when they are connected correctly you can adjust the size of the texture by simply changing the value of the constant. The bigger the value is, the bigger the texture will be.
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Once I had finished the ground, I went on to add some more features to the environment such as rocks and rivers. For the rocks and cliffs, I again downloaded a couple of mega scans that included 3D assets of rocks, cliffs, and quarries. I then scattered these different assets around the environment to give it more depth and detail, making the environment feel more lived in. I then added 3D grass to my main forest floor layer, I added three different 3D assets to give more variation to the grass. I then did the same for the trees. I found a 3D model that I liked and that I felt suited the environment and applied it directly to the forest floor texture, this means that wherever I place the forest floor the 3D trees will spawn on top, at first the trees were to too big and the sizes weren’t variable at all, so I changed the minimal and maximum size of the placed trees. I also changed the density of the asset as too many of them were being rendered at too close a range leading to lag and the environment to be very cluttered and ugly. Below is the result of the environment.
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Creating Ragnar
To make my protagonist Ragnar I elected to use a program called character creator, this saves me having to completely build my character from head to toe. The program uses pre-sets of character meshes and skeletons that can be easily manipulated to your liking. It allows users to adjust the scale of body parts to make them fit their style, but it also allows to add clothing and facial features easily to the character. I started with the base male character model and proceeded to add certain clothing and props that come free with the program. These included viking-esque armour that works perfectly with my designs of Ragnar from last semester, that I placed onto the character along with a hairstyle and beard that I felt suited the needs and look of the character.
[image: ]
I made a few adjustments to his figure, making him more muscular and athletic but it was important not to go overboard and make him too big as this would lead to his athleticism being unrealistic.
I created 4 different versions of Ragnar that I would then be able to utilise in diverse ways depending on what my final plan was. 
One version is the one pictured above. The next is the exact same apart from the addition of cuts bruises. That could have been utilised if I decided to have Ragnar get hit during the sequence.
Next, I created a version that gain was the same apart from having a bow in his left hand. An arrow was also “loaded” on the bow. The last version was Ragnar with the bow and arrow Aswell as having the blood and bruises giving me plenty of freedom should plans for the sequence change whilst I am creating it.
The First Shot
[image: ]
To create a sequence of shots within Unreal you must create a sequence master, when setting up a sequence it lets you select how many shots, you’d like the sequence to have and how long each shot is. These options can be changed during.
For the opening, where the deer gets shot, I elected to use a model that comes free from the Unreal Engine marketplace. The deer came with its own animations, I used the idle animation and the death animation. To use these animations, you simply must apply them to the model in the sequence master where you can then move then in the timeline to decided where they start and finish.
The advantage of using the camera in Unreal rather than the one in Maya is that you can adjust the settings as if it’s a real camera. I was able to adjust the aperture and focal length of the shot and then key them to change when I wanted. For the zoom out keyframed the focal length instead of moving the camera backwards and key framing as I liked the look of it better. 
For Ragnar’s introduction the animation was made by myself, I exported the model from Character Creator into its partner program Iclone8. This program works similarly to animating in Maya but also has features that can help make the process much quicker, such as base animations that you can then alter to your liking. For the introduction of Ragnar, I used a base walking animation and then made lots of alterations to the animation. I lowered the centre of gravity to make him crouch, made him turn around completely as well as moving the head around to give that final look for when he hears the wolves approaching. The program uses a basic skeleton system much like Maya and every other animation-based program.
One problem I faced was that the death animation of the deer would reset after the duration was completed on the timeline. I tried extending the animation, but it wouldn’t allow so I had to find another solution. The solution was to go into the animation file within Unreal, select a frame of the deer still on the ground and then created a new animation from this pose. I could then apply this new animation of the deer laying still on the ground and extend the duration for the entire clip. The sequence master allows the transition between animations to be seamless and almost unnoticeable in some cases.
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Second Shot
The second shot was a lot simpler than the first as its quicker and there’s less going on within the shot. The wolves were again apart of a free pack of animals available on the Unreal Market. The running animations came with the models, and I again utilised them using the sequence master. One issue was making sure the run looked natural and that the pace and duration of the animations matched up with the land the wolf's cover. At first, they were too slow but eventually I got them to a pace I liked.
I also had to move where a rock was positioned as it didn’t match with the end of the first shot as the wolves aren’t in the exact same place. Getting the camera to track them was very easy I adjust got the start and end location keyed and then moved the camera to my liking in other positions if the shot wasn’t what I wanted it to be. I also made slight adjustments to each of wolves' directions and paths so that they looked more natural.
[image: ]
Third Shot
The third starts with Ragnar taking cover behind the rock that we saw in the first shot implying that he quickly got to cover whilst briefly offscreen. A dragon then runs past revealing what the wolves were running from. The dragon was also a free model that came with animations. I combined its running animation with its flight animations to make it look like he was quickly taking off. I also keyed the direction it was facing, pointing it upwards to make the take-off more convincing.
[image: ]
The movement of Ragnar in this hot is a combination of altered base animations and a fully original animation I did within Maya. The cover and sneak at the start of the shot was an edited base animation which I downloaded for free.  I edited it to make the crouch lower, added more head movement and made the “reach” around the rock.  It then transitioned into a panicked run with Ragnar lookoing behind his shoulder, I made this animation with Maya after exporting Ragnar and his rig into Maya.  I was then able to take that animation back into Iclone8 (which I used the free trail of) and combine those two animations into one that could then be exported into Unreal. 
Once I had brought Ragnar and these animations into shot, I had to make a couple of adjustments to the positioning of Ragnar through the sequence. At first, I had to minimise the clipping of the feet through the ground by rotating and tilting the key frames. At first, he ran straight through the dead deer so I had key frame his position to the left so that he would run past it and then key him back to the centre of the clearing.
When finalising the camera movement, I faced a problem that when I keyed a rotation, it would take the long way around to get the position I wanted. To fix this I had to go into the properties of the “transformation” tab on the timeline and turn on “Use Quaternion Interpolation.” This meant that the camera rotation would now find the shortest distance between keyframes.
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The intent for this shot is that Ragnar makes a run for after the dragon disappears and then starts sprinting once he knows the dragon has spotted him. I again used the simple flying animations for the dragon chasing him.

Final Shot
The intention for the final shot was that Ragnar had been running for a while and has lost track of the dragon chasing him. He slows down thinking he is safe before the dragon floats down from above and burns whilst we cut to black and the sequence finishes. 
[image: ]
Ragnars animation was again completed in Iclone8 and Maya with the walk being done within Maya and fall, and scuffle being done in Iclone8. The dragons hover down, and final roar were base animations that came with the model. 
You can also see in the screenshot above that I have multiple keyframes on the timeline for the position of Ragnar and the dragon to make them look natural. I also had keyframes on the camera, having three different focal lengths to get the effect I wanted on the shot.

Post-production and sound design
I rendered each shot individually instead of the entire sequence at once as I felt it would the editing process easier. I gave each shot space around them to get more freedom when editing them together, by adding a couple frames before and after where nothing is happening. 

I put all the shots together in aftereffects making sure that each shot moves into the other in the way I intend. Making sure it moves quick and we hang around on shots for too long. 
[image: ]
For the sound design for the first shot the basics I needed was forest ambience, wolves howling and footsteps. I managed to find all these online suing a free trial for Epidemic Sound. I also needed the sound of a bow being “fired” offscreen and the sound of it hitting the deer. With the addition of a sound for the deer hitting the ground. Matching the sound to the footsteps was tedious but it was important to get timing correct with each one. Once I had done that, I combined them into a “precomposition” so that each sound did not take up too much space in the timeline. 
The second shots sound design was quite simple I just needed to have the wolves growling and whining whilst running before it cut to the third shot. 
I wanted to try something different with the third shot and have a shellshock effect with the sounds used. I decided on having Ragnar take a deep breath before moving and having his focus and fear block out all other sound effects apart from an intense horror “sting” rising in the background. The shot ends with a cut to black as the dragon flies past and the music peaks. 
[bookmark: _Int_920o8D7r]Before the cut back to the final shot I knew wanted it to be almost silence but elected to keep the forest ambience in the background. Then I added heavy breathing and panting to imply Ragnar had been running for a while. I again added footsteps that I then put into another “precomposition” along with the sound of the fall. The finishing touches of this sequence were a scream from Ragnar and flapping wings before we cut to black, and all sound is drowned out by the roaring of the dragon. I kept that going for a couple of seconds before that stops and the sequence ends. 
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