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BY ROBERT C MORTON AND DAVID EDWARDZ

Dead Boring is a short film created by students studying at the Australian Film, Television & Radio 
School in 2009. The story follows the relationship between two ghosts that are stuck in a house 
with no one to haunt, poking fun at the possibility of sex in the afterlife. Working with director Dave 
Edwardz, I collaborated to create a stereoscopic 3D world that the ghosts inhabit. Dead Boring is the 
first stereoscopic production to be completed at the school. 

Filmed over 3 days, the 18 minute film was shot with the SI-2K cameras and contained over 240 VFX 
shots. Thanks to the incredible generosity of many people in the industry and the backbreaking work 
of our team, Dead Boring was completed in late 2009 despite all odds. It sounds odd but it was a 
very intense guerilla 3D project.
EARLY DAYS

Whilst students at AFTRS, Dave and I came together over a 
chance meeting at the pub one night where we began talking 
about our plans for the year. When we both started talking 
about 3D, we quickly realized that we both shared a passion 
to create a stereoscopic film. It wasn’t just the beer talking but 
it was a match made in heaven. At the time, Dave didn’t have 
a script but was in the midst of writing a ghost film, so he told 
me, with quirky comedic undertones. “It’s going to be fantastic, 
trust me”, he said.

Looking back now, we were pretty naïve, some may say stupid  
I’m not arguing, but we have a finished film. Without a script, 
what Dave and I were envisaging was a stereoscopic film, 
which we had never made before, using equipment we didn’t 
have access to, full of Visual FX, shot in a very tight timeframe 
with a budget that probably wouldn’t allow for it either. Dave 
was aiming for a 7 page script which ultimately swelled to a 
14 page script and an 18 minute film. Madness!!! Despite all 

of these foreseeable problems, there was an excitement and 
energy around the project already. Saying yes to working on 
Dead Boring was an easy choice and one I don’t regret.

SOME STEREOSCOPIC THEORY

I should probably start with a brief bit of 3D theory before I 
go any further. 3D filmmaking is filmmaking with two cameras 
that simulates the two eyes that we use for vision. We record 
two images and project two images so that we see more 
perspective than what we would normally see in an ordinary 
2D film. When shooting, you are recording two almost identical 
films with a slight offset. When projecting, you are projecting 
both films, separating the two viewpoints (using glasses) so that 
the left eye sees only the left image and the right eye sees 
only the right image. This is the typical methodology for all 
stereoscopic filmmaking.

When shooting, the two cameras need to be recording 
with a slight offset. This offset as a default to produce Ortho-
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stereoscopic conditions is created using a spacing similar to 
the distance between our eyes, or 65 mm. This is achieved 
in conjunction with a normal length lens then projected on a 
defined screen size with the viewer at a fixed distance away 
from the screen (to mimic the inverse normal lens point of view). 
What a complicated mess, and impossible to achieve when 
you have a full cinema. So the exact rules of Stereoscopic 3D 
are essentially a means of approximation for best case viewing.

As you can understand, this distance is not a fixed rule, as it 
will vary with every lens and the ratio between the distance of 
the nearest and furthest element within the shot. This setting is 
known as interocular when equal to 65mm (or interaxial for all 
other distances). This is typically used to adjust the amount of 
roundness to the 3D effects. You can adjust it for a stronger or 
weaker 3D effect. This is the first of the new 3D settings you 
will need to know about. The offset allows the two cameras to 
record slightly different perspective and depth information, and 
when screened together, your clever brain fuses the images 
together to create a 3D picture.

The second important setting is point of convergence (or 
convergence). This is the point where the two projected planes 
from each perspective cross each other when projected; this is 
the screen plane. When shooting using a converged system, the 
images are aligned and converged through angulation of the 
cameras. When shooting parallel, the images are slid, known 
as image translation. Essentially we are talking Holden and 
Ford. They do the same thing slightly differently, and certainly 
an endless talking point for all 3D professionals. I will explain 
the difference a little later on.

To give you a better idea of how convergence affects what 
we see, imagine our S3D camera system (with a default offset) 
framed for a medium shot, 10 feet away from our subject. If the 
convergence was set at 10 feet the two projected planes from 
the cameras cross at that point placing our person at the screen 
plane (point of convergence). Everything behind them would 
appear behind the screen and if they suddenly extended their 

arm towards us, it would appear as if coming out into audience 
space. The convergence point can be placed anywhere within 
reason. The current usage in drama is to place the convergence 
point in front of the nearest object allowing the depth to extend 
beyond the screen, with the occasional gag effect coming into 
audience space. 

Imax 3D is a different beast altogether, with tighter tolerances 
regarding what can be behind the screen.  Imax benefits by 
having no edges for our peripherals, and the image detail is 
greatly magnified. This allows for more elements to enter into 
audience space without causing distraction for the viewer. Imax 
3D is generally shot (and projected) in 65mm Parallel.

What do these settings do? Basically, they control the amount 
of 3D effect and what elements protrude and retract within the 
scene. The degree of  interocular offset you use allows you 
to expand or decrease the amount of perceived 3D space in 
your image. If your cameras had no offset (so they were in 
exactly the same place), you would see a 2D image. As you 
increase the amount they are separated, you begin to increase 
the amount of 3D in the image to the point where if you extend 
it too far, say 15ft miniaturisation occurs creating a diorama 
effect. Is this a bad thing? Not really, but definitely something 
you can use to your advantage in creating a dramatic story, 
especially for King Kong 3D!

Now heading back to the discussion of Parallel vs Converged, 
this will open up a can of worms, I am sure of it! What does 
each offer and why is one better than the other?

Converged shooting is the historical standard. It is similar to 
how your eyes work, inward rotation towards a definitive 
optical convergence point; when projected, the fused image 
appears at the screen plane. This is great for HD cameras 
where full use of the sensor’s width is gained. However 
keystoning is created on both images in conjunction with lens 
distortions. The keystoning effect worsens as the convergence 
point gets closer towards camera, the lenses get wider or 

DOP Rob Morton checks 3D effect, 2nd AC Joe Michaels stands by. Photograph by Erin Langford
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the interaxial gets larger. The only solution is to cornerpin the 
distortion in postproduction, then crop the top and bottom of 
the image to compensate for missing image area. There is a 
lot more setup time required for convergence, as it needs to 
be mechanically perfect. The Cameron Pace Fusion rig is the 
doyen of the convergence systems. It animates convergence 
(via a convergence puller) and electronically compensates for 
interaxial variation. This system requires a lot of time on set for 
precise calibration and is a burnt in setting with minor ability to 
be altered in post. If you do choose to alter it in post, it is at the 
expense of side cropping. 

Parallel shooting is defined as shooting with both cameras 
parallel to each other with no optical convergence point through 
inward rotation. Parallel requires a sensor that is much wider 
than the finishing format; typically a 2048px sensor can handle 
most HD productions and this is known as overscan image 
capture. What happens with a parallel system is the images 
are translated (or slid) to create a convergence point using 
onset computer systems to give reference, with final decisions 
occurring in post. This results in an optically more precise image; 
however it does require the removal of minor lens distortion 
errors and cropping of frame sides to compensate for image 
area loss, where the left and the right edges no longer have 
corresponding image area and side area loss will increase as 
lenses get wider, interaxials get larger and convergence point 
gets closer to camera. This system allows for minor adjustments 
to be completed later, such as compensation for interaxial or 
dynamic convergence in shot. This is NOT burnt in, however 
and needs to be carefully considered as it will affect how much 
3D effect you can achieve within a given shot. This inevitably 

will save time and money for the production. In my humble 
opinion, this system is the lesser of two evils. Parallel is the 
method chosen for 3D animation and the method we chose for 
Dead Boring based upon testing.

So why doesn’t everyone shoot Parallel? Currently, there is no 
ideal solution that can handle all the needs for Parallel shooting. 
Silicon Imaging has a basic system, but does not allow you 
to animate convergence during the shot for on set monitoring. 
There are many tools on the market such as Spectsoft, Wafian, 
Stereobrain, Pirana and Qtake which handle 3D on set, with 
many more in development. We will soon start seeing all these 
add-ons for your Stereographers/DIT trolley, offering greater 
flexibility and efficiency on set.

The final bit of tech talk I would like to mention are the various 
forms of 3D glasses. We all know they are used to split the left 
and right image streams so that your left eye is only seeing the 
left image and the right eye is only seeing the right image. 

In the past, 3D images have had separate colour tints on the 
left and right eye. This split the images by removing certain 
wavelengths. Remember the red and cyan glasses? Now, this 
works to create a 3D effect, but is far from glamorous for a 
bunch of reasons, primarily because the two images bleed 
together creating a ghosting and you lose a majority of the 
colour information. 

Today, the systems most readily used are Linear Polarisation, 
REAL-D using time multiplexed circular polarisation, XpanD 
using shutter glasses and DOLBY using colour wheels that 
remove varying RGB wavelengths from each eye.

DOP Rob Morton and Director Dave Edwardz
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STEREOSCOPIC FILMMAKING

Despite our enthusiasm, jumping into the world of stereoscopic 
filmmaking was not something we did just for the sake of it. 
Both Dave and I were of the opinion that  3D was an exciting 
tool that could be utilized to enhance the film experience and 
help serve our story. It was fascinating that there were no rules! 
We pretty much had an empty sandpit in which to explore.

Most of the films people recognize as typically 3D are your 
gimmicky 3D films where 3D is used as an effect to get our 
attention. We felt there was enough of this on the market 
already and if we were going to offer something as filmmakers, 
we should try and look within our own story world in order to 
find what we’re looking for. Over the last few years there have 
been some 3D films that impressed us in different areas. We 
realized you didn’t have to create exaggerated 3D depth, that 
it could actually be quite restrained. We understood it had the 
potential to make things more dramatic, more immersive and 
more visceral.

As I talked with Dave, I realised that one of the elements that 
really impressed him was the simplicity of a clear 3D image 
and how it took audiences into the film. He felt that in watching 
a 3D film, it isolated the characters and made audiences feel as 
though they were watching the fictional characters right in front 
of them, ultimately giving them more believability and empathy. 
This all worked so long as the story was working well. Instead 
of watching a flat pretty picture, you end up watching the 
characters, not the frame, which is where the drama actually 
occurs. Furthermore, the greater sense of 3-Dimensionality you 
get when you see a character’s face smile or cry, we believe 
makes you emote on a sub-conscious level producing greater 
empathy for the character if used correctly.

Taking these elements as our cue, Dave and I developed 
a concept that used the 3D to emphasise the character’s 
environment and isolate them within the frame. The film is about 

ghosts that have been stuck in a house for a very long time. 
The 3D pulls the environment around the audience (hopefully) 
making them feel as though they are stuck in the house alongside 
these characters. It is point of view orientated and quite simple. 
This all added in achieving  such a small turnaround time. After 
all, this is a guerilla 3D project!

In the early days of the film, Dave and I experimented with 
the idea of a depth script that is the effect of the 3D changing 
as the story progresses. However, practicalities of shooting a 
guerilla 3D film ruined this idea as we did not have time for 
such fine tuning. The film forced us to work a little broader and 
in the end I kind of think that may be the best way to work in 
3D as subtleties between shots are difficult to perceive and you 
have to question whether they are effective or not.  Saying that 
though, the overall effect of our film is subtler than most and we 
had to weigh up the differences between audience expectation 
(the wow factor) and what we were trying to achieve from a 
filmmaking perspective.

I have discussed the use of 3D with numerous people from both 
film and non-film communities. Unfortunately the generalization 
at this stage is a 3D film needs elements coming out of the 
screen and lots of 3D effects in order to be considered effective. 
Hopefully this attitude will change in time as the craft is refined.

DIFFICULTIES FACING PRODUCTION

Two months out from shooting, Dave had produced a hilarious 
and dramatically engaging script; however we faced a number 
of challenges if we were to achieve our 3D film. First up and 
most importantly was whether we were going to shoot the film 
in 3D or not? We had been talking about it, but was it a 
reality? Up until only a week or so before production, we were 
still unsure whether we would be shooting in 3D or not. There 
wasn’t any budget for a stereoscopic shoot and at the time, 
there were very few stereoscopic systems around that would 
allow us to shoot the film. Thanks to the generous sponsorship 

Tommy (Jeremy Lindsay Taylor) entices Dawn (Krew Boylan) with a game of charades
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of Lemac and Speedwedge, we were provided with a 3D 
rig and cameras that would allow us to shoot the film. One 
step forward but two steps back. Unfortunately, the camera 
equipment wasn’t the only problem. We also had the issue 
regarding how the stereoscopic footage would travel through 
the post pipeline. This became a hot topic. How would the 
footage be edited? How would we traverse the sea of codecs? 
How would it go through VFX? How would it be put together at 
the end, and finally projected?

I realized how important these considerations were to the 
cinematography on a 3D film.  Not being able to answer these 
questions early in pre-production almost railroaded the project 
several times. It wasn’t that we couldn’t answer these issues, it 
was everyone. No one in our near vicinity had done a project 
like this through to completion. Only by talking to a lot of experts 
were we able to put together a theoretical approach on how 
everything may come together. This was the best we could do. 

THE VISUAL FX DILEMMA

Our last issue was solving how the VFX were going to be 
included in every frame of the film. The film centres around two 
ghosts, so having second-rate effects were not going to be an 
option as you wouldn’t believe the characters. On top of this, 
VFX for stereoscopic films require you to do all of the effects 
twice, ensuring the left and right eye’s images fuse together 
correctly. This was a headache, particularly as it meant more 
time and manpower - something which we didn’t have. As 
the cinematographer, I had to be heavily involved with the 
VFX testing and post pipeline, because any inefficiency in the 
methodology would cut into our already limited on-set time and 
potentially railroad any creative decisions, not to mention the 
project as a whole. 

So in searching for a solution, we had to find a way that would 
allow us to produce a lot of complex VFX in bulk quickly. To 
solve this problem we began testing various shooting theories 
utilizing two Sony HDR-SR12E consumer HD cameras that we 
fashioned together in a poor attempt to simulate a stereoscopic 
camera. The rig consisted of a projector stand with the two 
cameras awkwardly balanced next to each other. You don’t 
have to be Einstein to know that this would be a highly inaccurate 
rig; however what it allowed us to do was experiment with very 
loose ideas, 3D settings (such as convergence and interaxial) 
and solve our broader issues before working with the expensive 
equipment.  

Coming from a VFX background, Dave was going to do all the 
VFX himself and the first idea he wanted to test involved green 
screening the actors and compositing them into previously 
shot background plates. This would translate into shooting the 
camera angles on location and then the actors in a studio. It 
was quickly apparent that on top of the difficulties in calibrating 
every 3D shot, calibrating the differences between the green 
screen and location was going to be a nightmare and we 
ditched it pretty quickly. Isolating the characters did look good 
though as it enabled us to give them a colour cast and a ghostly 
glow in post.

Secondly, we tried a few setups utilising difference mattes and 
old school double exposure techniques. The difference mattes 
we found were a little unreliable and the double exposure 
technique looked a little B-grade for our liking. We also toyed 

around with the idea of rotoscoping (tracing) the characters out 
of every frame but it seemed like that was going to take way 
too long, let alone matching it for the left and right eye. 

We learnt a lot but didn’t have a solution. One thing that 
caught our eye though was that in testing various ghost effects 
in Nuke (our compositing package) the poor quality of our 
green screen keys actually improved the quality of the ghost 
effect because the blurry edge added to the ghost’s ethereal 
quality. This ultimately led us to our final result which was to 
actually rotoscope the entire film but looser than what had been 
originally tested. The matte would have a blurry feel to it and 
its looseness would allow it to be transferred perfectly to the 
opposite eye without any side effect. It almost seemed too easy 
though Dave would have to rotoscope 27,000 frames.

The greatest benefit to me in this discovery was that it freed 
up the production to be shot on location where I could light 
properly and utilise the texture found in the natural environment. 
It heavily dictated the look of the film and ultimately produced 
far greater performances from the actors than would have been 
achieved in front of green screen. From a VFX point of view, 
we didn’t have a problem with lighting or plate mismatching 
because everything was shot with a locked off camera on 
location. I can’t see how we could have achieved the film at all 
if I wasn’t involved from such an early stage.

CHOOSING A STEREOSCOPIC CAMERA SYSTEM

Initially, we looked at the RED One cameras, as it offered us the 
possibility of genlock synchronisation and the ability to shoot 
3K (with 4K overscan), plus a workflow that would allow for 
R3D files to be taken into Nuke. However, doing some quick 
numbers, we began to scratch our heads as to the possibility of 
managing such vast amounts of data.

Upon recommendation from John Bowring, we then considered 
the SI-2K as it offered a simple solution for both the production 
and post-production processes. It allowed for both camera 
heads to be connected into a single computer running Silicon 
DVR 3D software providing 3D viewing on set. The System 
also allowed for 2x 20mins SSD (Solid State Drive) Magazines 
recording Uncompressed RAW, then converted out to the 
CINEFORM RAW Interleaved codec. This codec allowed for 
12bit 4:4:4 at 2K, with a relatively small data rate. Both eyes 
recorded into a single file which could be accessed by Final 
Cut Pro using CINEFORM’s NEO 3D plugin which could then 
be viewed as 2D or 3D at the click of a button.

The decision was made after seeing some amazing results. 
Though the camera system does display a small amount of 
noise in the lower end of the gamma curve, my solution was 
to add a little light to the darker areas of the scene, and using 
daylight balanced lamps to match the native colour balance of 
the sensor, I was then able to grade down resulting in quite a 
reasonable image. 

STEREOSCOPIC TESTING - PUTTING THEORY TO THE TEST

About a week out from production, we had a theoretical plan, 
a script and some stereoscopic equipment. It actually looked 
like we were going to shoot our film in 3D! Dave and I were 
both dumbfounded. We had a lot of testing to do, and I spent 
most of the week putting the equipment through its paces. Like 
everything else on a guerilla production, we needed to be able 



to achieve good looking results in a very short space of time. 

I initially started testing lenses and interaxial distances. The 
aim was to achieve a good sense of roundness equivalent 
to how the human eye would perceive things. From there I 
experimented with near and far ratios to see how far I could 
push the system whilst still keeping within the technical restraints 
that make 3D viewing acceptable.

This is a big issue when creating stereoscopic films because 
what looks good on a 50inch television screen will certainly 
be unacceptable on a 30foot cinema screen. A disparity (an 
image offset between the left and right eye of more than 65mm 
or Stereo infinity) means that the eyes will need to diverge or 
rotate outwards to fuse the image at the furthest image point. 
This may be acceptable, but it can cause serious discomfort for 
the viewer over long periods of time.

The Silicon DVR 3D recording software solved this issue by 
providing a grid pattern tool to monitor maximum disparities 
from the live output of the cameras (avoiding the need to start 
pulling out calculators and working out complex trigonomic 
formula.) 

To work out what value to set the grid for, using a little maths 
(distance of Ocular divided by screen width), I was able to 
work out a maximum disparity of around 0.7% for 2048x1152 
and 0.66% for 1920x1080 framed within that. Now we could 
successfully monitor our safe viewing area quickly. 

PRACTICAL CONSIDERATIONS ON SET

I found shooting this 3D film was a difficult task for the 
cinematographer. With very little time, cramped spaces and a 
cumbersome heavy rig it made shooting a more difficult process 
than I have been used to.

Choice of lenses is so important with 3D. With a 9.5, 12, 
16, 25 and 50mm in our kit, I took the approach that wider 
shots were all sharp with the closer shots slightly reducing 
focus behind the character to further isolate them. I never had 
elements out of focus in front of the convergence plane, as it 
becomes distracting for the audience. For our 2/3inch sensor, 
the 12mm proved to be the workhorse, providing a good sense 
of roundness, minimal distortion and wide enough to really 
increase the interaxial whilst staying within our disparity limits. 
The 9.5 was used mainly for wide establishing with the 16 and 
25 used for closer shots. The 50mm stayed in the case due 
to the cramped quarters. Using it would have required such a 
small interaxial that it would eliminate all of the 3D effect. 

Due to a 1 stop inconsistency in exposure between the two 
cameras, I ran an ND3 on one of the cameras, so that both 
lens stops matched. This was the only filtering I used.

Lighting was the difficult task for me. How was lighting a 3D 
film different from a 2D film? After some research and testing I 
came up with a few standard approaches that served me well 
during production. Here are a few examples:

1. Base ambience to lift most elements within the shot; this 
was a technical reason to minimize noise. My on set 
Look Up Table (LUT) compensated for this lift.

2. Light to enhance the texture and the vertical elements 
within the scene. 

3. Lighting characters with a softer light to enhance their 
ghostly ethereal effect with a harder liner and/or 
backlight.

4. Cautiously use backlighting on reflective surfaces far 
away from convergence. This can create such an offset 

DEAD BORING 3D: GUERILLA STEREO

36

Jerem
y Lindsay Taylor stands by as a shot is lined up



DEAD BORING 3D: GUERILLA STEREO

37

that ghosting occurs on projection (the bad type of 
ghosting).

5. Minimise high contrast areas to prevent ghosting.
6. Black has no 3D depth; use edge and backlighting 

lighting to subtly give shape to elements that would 
otherwise create a void - very effective!

7. Give contrast and shape to flat monochromatic surfaces 
as flat surfaces have no 3D (like black).

8. Create separation and visual interests through lighting.
9. Be mindful of retinal disparity (elements appearing in 

one eye and not the other).
10. Map light to the comfort zone to minimize ghosting. The 

further away from the convergence plane, the softer the 
light.

11. Avoid Flares at all costs.

Shooting 3D does take more time. Larger lights are needed 
to compensate for reduced light levels. More time is needed 
to change two lenses and calibrate the lens centres to each 
other. More time is needed to work out interaxial values and 
determine 3D effect and more time is needed to physically 
move the rig around. Unfortunately, during this shoot, I found 
myself being dragged back and forth between the computer 
systems, solving minor IT problems based around hard drive 
space and other minor technical issues, which further reduced 
my on set time.

All these things can be minimized with a good Stereographer/
DIT and camera crew, who can take away the many technical 
concerns related to 3D filming.

Saying all that, as a cinematographer, I felt it was in my interest 

to be involved directly with the 3D decisions, rather than let 
someone else make decisions based on technical reasoning. I 
was able to create frames that would work for both the 2D and 
3D versions of the film. The Stereo effect is part of the image, 
and choices that are made on set (and post production), with 
regards to framing and 3D effect ultimately need to best serve 
the story.

REFLECTIONS ON THE PROCESS

The shoot was a monumental learning experience for me. 
Now, having actually shot a film, I have answered many of the 
questions I could never find information for in the limited theory 
available, despite many years of research.

The postproduction pathway all came together step by step. 
My direct involvement in VFX, by learning Nuke, allowed me 
to gain an understanding as to what the requirements are for 
a film of this nature - personally tweaking all the Stereoscopic 
errors mentioned earlier - grain, cornerpinning, camera colour 
correction, convergence and translating effects to the 2nd eye.

My expectations for the future really rely on the manufacturers: 
lighter,and smaller camera systems and rigs that do not need to 
be tethered to a central control station to work; and the ability 
to work faster and utilise higher ISO sensors with sharper, more 
precise lenses. All these elements will lead to producing more 
accessible tools for filmmakers and better quality results.

In this post-Avatar era, 3D is destined to become commonplace.. 
With many more 3D features slated and television stations 
looking at broadcasting 3D in the near future I think its safe to 
say, 3D is here to stay!

For more information, please visit www.deadboring3d.com

L-R: DOP Rob Morton, Gaffer Steve Carter, 1st Charlie Sarroff and 2nd AC Joe Michaels. Photograph by Erin Langford




