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[bookmark: _4oqhrpwr0ljd]Write-Up
[bookmark: _af9365xzuody]Concept
To start, we brainstormed some ideas of what we could do for this project using the immersive lab. We needed an environment that could be modeled and textured reasonably quickly, be fairly modular so we could rearrange and adjust the scene, and be able to easily split up the work between the whole group. The idea we decided on was something inspired by the book/movie The Borrowers by Mary Norton and its adaptation The Secret World of Arrietty by Studio Ghibli.
I pitched this idea partially because I had already created some assets for it when I did the Environment design module, and also because I think the effects and tricks they used in the original Borrowers movie are very interesting and wanted to try out making something similar. In addition, this meant that we could all work on creating a pool of general assets of household objects that we can decorate the scene with. Making common objects is generally easier, because it’s relatively easy to find good reference and accurate textures.

My Environment Design Project:
[image: ]
Next we needed to decide what the shot would actually include. One idea was for us to mimic one of the scenes from the movie where two borrowers are running inside a wall while a human smashes holes through the wall trying to catch them.
[image: ]
	However in order to do this we would need the camera to be quite far away from the actors and be mounted high up to get the right sense of scale, which is very difficult given the size of the immersive room. We would also need tight choreography to line up the actors movements with an animated sequence in Unreal. Finally, the biggest reason why we couldn’t do this idea was because there were only screens on the walls of the immersive lab, not the floor, so this top down camera angle would show a lot of the studio floor, which would not be easy to replace and blend with the immersive lab background.

	Another idea was to have some borrowers running across a floor while either a pet or a hoover chases them. The issue with this idea is that the actors would either need to fake run on the spot, or we would need to set up some kind of treadmill. The other issue is that we would need to make and animate an accurate cat/dog rig and set it up to trigger in Unreal Engine, which would take more time than we had to spend. If we went for a hoover instead, we would need some way to sell the sucking effect on stage, which we could potentially do using fans.
	
	The idea we decided on was to go with a less high energy route, and show a slice of life scene of a borrower, and focus on how regular objects could be used differently by a tiny person. They would start by waking up from their house made from an upside down book, turn on the “sun” by activating a giant lamp, then walking across a ruler bridge to the sink which has a sponge boat.

[bookmark: _9xz9n9na1jyd]Pre-Vis & Scene Creation
	I worked on making a quick mock up in Blender of the shot so we could figure out how the scale would look and how far we could move the camera. The immersive lab is only a few meters wide, and we have less than that to work with since we need space for the camera and operator, and we need to keep the screen in the background the whole time.
[image: ]
Originally I thought we could use all three walls in the lab as one giant background, and I planned the shot accordingly to be one long camera shot. However, unfortunately the tracking method doesn’t seem to support 360 degree cameras in Unreal Engine. There might potentially be a way to do this, since there are virtual production sets that are used for films that are able to have wrap-around environments, but either way we didn’t have time to figure it out for this project, so we just used the back wall as a background and the side walls for lighting.
Because of this we changed the scene to be split up into separate shots, which Demi storyboarded.

The next job was to make the assets we needed for each shot. Since I already had the book done for the opening shot, I focused mostly on filling the background and setting up the Unreal Engine scene. I created a wall with a tiling wallpaper texture that we could copy and paste throughout the scene. I also added an HDRI texture of a dimly lit room to help the lighting. Demi had previously made a bedroom diorama, which we also used to fill the gaps in the background and to create a window.
	

[image: ]

	Once Demi had created the sink model, I added in some water to add some movement to the scene, following this tutorial by Gorka Games.
[image: ]

[bookmark: _mrkhz7twb0ek]Filming
	On set, we first experimented with the tracking system and filmed a few test shots with various work in progress versions of the scene. We didn’t have a lot of leeway to move the camera without showing the edges of the screen or the floor. Because of this most of the shots were done from the knees up or from behind. My job was to connect the Vive trackers to the Unreal Engine virtual camera and to reposition it for each shot. To sell the effect of scale, I increased the strength of the depth of field to make it feel like close-up photography, similar to what they do in films like Ant-Man. Another issue was that the camera’s position kept being offset from the actor it was parented to, which made it trickier to position and adjust.

The first shot, where the borrower wakes up from their book house, was the one we had practiced the most during our tests. This is also the shot we used to figure out what size the borrower should be in relation to the objects around them.
[image: ]
	
The second shot was a little bit trickier, since we needed the camera to pan up to show the lamp without showing the top of the screen. We ended up lowering the camera slightly and tilting it carefully. This worked for the background, but we wanted Demi to walk on to the scene to look at it. In order to get the height right, he needed to walk while squatting down.
[image: ]

The third shot was the most complicated by far, since this was the only shot where the real actors had to interact directly with the virtual set. We tried to initially have Demi mime press the button, but since he had to look directly down he didn’t have a reference of how far down his hand should go. The solution we came up with was to have Shaun place his hand at the correct height so that Demi could match it, and then I edited Shaun out in post using a blank plate behind the main shot. There was a little bit of flickering from the screen, which wouldn’t properly sync up between the takes, so the section I cut out is just barely visible if you look close enough.
[image: ][image: ]

The next day of filming, we completed the last two shots. The fourth shot was more straightforward, although we had to be careful aligning the camera so it looked like Demi was walking across the bridge without actually showing his feet and the floor of the room. We also still had the restriction of not being able to pan the camera very far without seeing the edges of the screen. To reduce this issue we moved the camera forward slightly, however this caused some Moire noise to appear in the footage since the pixels of the screen were too visible. Unfortunately we didn’t properly notice this issue until after we were done filming,
[image: ]

And finally we had the last shot, where Demi looks at a sponge “boat” floating in the sink. This was a nice and easy shot to finish on, since there was no camera movement needed. This meant I could take more time to carefully line up the camera angle. I tried to roughly line it up with the rule of thirds, with Demi on the left and the sponge on the right, with the bridge crossing diagonally. If we had some more time, then I think it could be improved if the sponge was animated to bob on the water in the sink instead of being completely static.
[image: ]

[bookmark: _6maofhg021u4]Editing & Conclusion
The first part of editing was to choose the best takes of each shot and place them together. For most of the shots, the best takes were the last takes, since we had the most practice for them. I also added the credits for each of us and what we contributed to this project. Once that was done I did some colour balancing on the shot. Since the background was filmed in camera rather than in layers, there wasn’t much need to change the background colours separately. The largest part to edit was the button press shot, where I isolated the section where Shaun was standing and replaced it with a clean plate. 
[image: ]

There were some issues with the footage, most notably the camera had auto white balance and auto focus enabled, which meant that the exposure settings and focus would shift as the actor and camera moved. This meant I had to adjust both plates to line up as seamlessly as I could. As mentioned above, we also had issues with Moire noise showing up in our footage. If we were doing this project again, then we would definitely have the camera further back and disable auto focus and white balance for better consistency.

	Overall, I am happy with how this project turned out. I like the concept, and I think the execution worked well despite having some technical difficulties.
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