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ABSTRACT 
This paper, describes methods of cost-effective High definition 
3DTV[14] and stereoscopic[1] content compositing by using a 
single camera (photographic and/or HD-Video), and material 
generated from various 3D environments. It exploits a variation of 
stereo pair and depth [13] creation tools and techniques, from 2D 
video content, matte generation, 2D photographs, and 3D models, 
without the need of Stereo Cameras[12].  
Also, this paper will discuss the creation method, potential 
applications, and further development possibilities of stereoscopic 
360û panorama as a by-product of this research. 

Categories and Subject Descriptors 
I.3.6 [Computer Graphics]: Methodology and Techniques ! 
Graphic data structures and data types; I.3.7 [Computer 
Graphics]: Three-Dimensional Graphics and Realism ! 
Animation, Color, shading, shadowing, and texture, Virtual 
reality; I.4.8 [Image Processing and Computer Vision]: Scene 
Analysis ! Depth cues, Photometry, Shape, Stereo, Tracking; 
I.6.5 [Simulation and Modeling]: Model Development ! 
Modeling methodologies; H.5.1 [Information Interfaces and 
Presentation]: Multimedia Information Systems ! Animations, 
Video (e.g. tape, disk, DVI);  

General Terms 
Algorithms, Measurement, Documentation, Performance, Design, 
Experimentation, Standardization. 

Keywords 
2D to 3D conversion, Stereo view, Stereoscopy, Anaglyph, 3DTV 
content creation, 3D compositing, Bullet-time, 2D+ depth, virtual 
camera, modeling, animation, multi-layer depth, 3D image 
capture, motion capture, keying. 

1. INTRODUCTION 
The objectives of the final project since the previous paper1 have 
changed, not in essence, but in the methodology used to 
                                                                 
1 See <Objectives Report> "Content creation methods for 

stereoscopic / 3DTV compositing in a 3D environment, and a 
multi-purpose camera array acquisition system for multi-
viewpoint video.# from the same author. 

composite stereoscopic content, in order to accomplish a better 
time and recourses allocation. There is a balance between costs; 
quality and time spend, as required from the movie industry 
nowadays. Henceforth this paper will only refer to the new 
methodologies and techniques researched, avoiding the author to 
repeat himself. 
 

2. AIMS 
The goals of the project are accomplished via multi-
layer/viewpoint depth compositing and 3D Visual Effects creation 
methods; by means of a virtual 3D camera environment using a 
mixture of professional editing, 3D modeling, and compositing 
software2 in order to camera-match and composite 2D sprites and 
3D models as seamlessly as possible. 
A by-product which concluded from the research, the 360û 
stereoscopic panorama creation method, is discussed in a separate 
paragraph along with its potential applications other than the one 
used here.  
 

3. OBJECTIVES 
a) Experiment, analyze and criticize the stereoscopic compositing 
methods used,  

b) Critically evaluate the software applications used, 

c) Research and investigate the use of 3D virtual environments as 
a Stereo-3D compositing system. 

 

4. METHODOLOGY 
A variety of media sources is combined, including live action 
videos, animated 3D objects, 2D photos, and panoramas.  
The research results are demonstrated chronologically through the 
creation process of an experimental High Definition video trailer, 
early stereoscopic tests, and 360û stereoscopic cylindrical 
mapping panoramas. 

                                                                 
2 A) 3D Studio Max, Poser, Final Cut Studio 2 applications, 

Adobe Premiere, Adobe Photoshop (University Licenses),       
B) Shake (NTI Leeds License), C) Nuke, 3D Photo Builder 
Professional (31 days trial licenses), D) Voodoo Camera 
Tracker (free license). 
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4.1 DELIVERY METHOD 
As any other delivery method would require special and 
expensive hardware (Polarizing rig, Auto-stereoscopic[3] 3DTV, 
Shutter Glasses, Stereo LCD glasses, etc. plus the fact that those 
methods are not easily transferable[1]), the products are therefore 
presented in the Red/Cyan Anaglyph format[2]; not the best 
stereo separation method but certainly the most cost-effective and 
convenient, as the only extra accessory needed for viewing is a 
pair of Red/Cyan filters. 
 

4.2 CONCEPT 
The final product is inspired from the book "Arac-Attack#, a dark 
comedy by Paul Goodall3. In short, the context is about giant 
alien spider which attack Earth. The reason for the genre choice is 
quite obvious; as a Science Fiction story it allows enough room 
for Visual Effects. 

The techniques will be demonstrated through a short stereoscopic 
trailer, presented along with a normal 2D trailer for comparison.  

The concept is to use regular photos and HD4 footage shot by a 
conventional camera, and integrate it with 3D models into a 
stereoscopic composition. Because the 3D models already exist 
inside a 3D environment there is no difficulty to render two 
virtual camera views and combine them into a stereo composition. 
Nevertheless, the exact matching of the rest of the elements is 
mostly with what this paper is concerned. 

4.3 DESIGN PROCESS 
Since some of the goals changed from the first "Objectives 
Report#, the current timescale (See Appendix A1) needed to 
change (See Appendix A2) in order to accommodate a more 
realistic plan, given the allocated time.  

A mind-map created (see Appendix A3) during the design process 
to simplify the initial complex methodology and divide the 
processes into more achievable tasks. 

4.4 EARLY TESTS 
Before the construction of the Final Product, it was essential to 
test the project$s viability; no one wants to start a product like this 
(which normally would need a group of people within the same 
allocated time), only to find out that is not feasible. 

4.4.1 Delphoi !Capoeira-Dance" Creation Process 
For the test to work properly and according to the plan, it was 
necessary to have some 2D footage to experiment. Since that was 
not possible at the time, a 3D actor was used instead. The main 
purpose of the test was to determine how a 2D character can be 
rendered and composited over a 3D environment and vice-versa.  

Using "Poser5# a 3D female model was constructed (See 
Appendix B1) and animated with a combination of key-frame 
animation and Motion Capture[17] data[15]. Then was imported 
into "3D Studio Max6# where was camera-matched7 against a 
                                                                 
3 Not yet published 
4 High Definition 
5 3D character modelling application 
6 3D modelling environment 
7 Process, where a 3D element is matched with the background. 

photographed background (see Appendix B2) and rendered using 
multiple render elements8 with the Metal-Ray renderer, using only 
one view. During that process some valuable notes were formed:  

·  The velocity maps are not rendered when using network 
rendering9, so the use of a render-farm is impossible. 

·  The velocity element (which is very important as it 
contributes to the motion-blur creation during 
compositing) by itself is not usable, but if turned off it 
cannot be saved within the EXR[16] export format as an 
extra channel. 

·  When rendering at 75% of the actual resolution (for 
render-economy) and then scaled the images at 100% 
during post-production, a diffusion occurred which 
blended the pixels of the image in a natural (real-world) 
way; simultaneously saving valuable rendering time 
which compensated for the problem with the Render-
Farm. 

·  When the speed of the animation is changed, different 
samples of the motion vectors must be taken, updating 
the current velocity maps, otherwise they won$t 
correspond to the actual velocity changes. 

·  Correct measurement must be taken, not only for 
matching purposes, but to get a proper intraocular 
distance from the Left & Right virtual stereo cameras. 

·  In order to match the 3D camera movement within the 
3D compositing software10, the camera data must be 
exported into the last environment. A max-script[19] 
was used to transfer the data to Nuke. 

·  Using Optical-Flow11 by altering the shutter settings to 
simulate Motion-Blur concludes into a "jerky# motion. 

·  The Velocity channel produced by the EXR file needs 
to be multiplied by -1 in the Y axis within Nuke to be 
used as a Vector Map. The multipliers of the X and Y 
channels need to be at !0.5 and the correct method of 
calculation is "Forward# with the use of an Alpha mask, 
as the Mental-Ray produces clipped (within the Alpha) 
vectors only. 

As this was merely a test, which although consumed about 200hrs 
of work, not enough emphasis was given to its final appearance. 
Nevertheless, given the time spend and the conclusions gained, it 
is submitted along with the final product for examination. An 
example of the node-layout is also given (see Appendix B3). 
The original Inition[15] video of the Mo-cap process can be found 
here12. 
 

                                                                 
8 Diffuse, specular, reflection, shadows, velocity, Z-depth. 
9 Render Farm: Network of interconnected Computers. 
10 Nuke ! Compositing software from The Foundry 
11 A time-warp algorithm which uses motion vectors to calculate 

the in-between frames 
12 http://www.youtube.com/watch?v=XtwOxcQbveI 
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4.5 TIMELINE 
The best way to present the developing process and how new 
ideas contributed to the final project, is to simply start from the 
beginning of its creation and chronologically place the outcomes 
and findings. 

4.5.1 Footage Acquisition 
Two different HD Cameras were used, for comparison and 
convenience reasons: A Panasonic P2 AG-HVX200 and a Sony 
HVR ZI. The Panasonic P2 was by far a better choice as it could 
acquire HD 720p footage at 50fps with 4:2:2 compressions; a key 
factor, as the product has some slow-motion scenes, and chroma-
keying is better achieved with a fairly lossless compression. 

The luminance information, when acquiring DV footage, is stored 
in the green channel, so a green-screen background used for all 
the shots13.  

4.5.2 Keying[5] 
As this is an experimental research composition, no other video 
footage was used, apart from the one where the actors shot in the 
green-screen background, with the purpose to match them with 
other media. 

All of the alpha mattes creation and rotoscoping[6] took place 
within "Shake14#. The final result was copied into the alpha 
channel of the original footage leaving the original footage 
unaltered, so that it could be further processed in another 
environment. Some examples can be seen here (see Appendix 
C1). 

4.5.3 Scenes and Environments 
In order to speed-up the process, the scenes were composited 
regarding the content rather than their storyboard order. 
Henceforth the findings and techniques are presented 
chronologically as follows. 

4.5.3.1 Scene 1 # Moon to Earth 
All 3D for start, rendered with Mental-Ray_low settings (for 
saving valuable render time). It was compensated for that in post 
with edge-blur, glow, light-wrap and grade15. The motion-blur 
made with vector-maps saved within the 16bit half-float *exr 
(with the process described before at the early tests). The 
stereoscopic intraocular distance is set to zero for the stars and 
everything is calculated from there-on. Two free stereo cameras 
were created within 3DS MAX from a single target camera with 
the help of Stereographer-Max[18] (a stereo camera creation 
script for 3DS Max). Then rendered individually (using multi-
pass rendering), and also the camera data were exported[19] in a 
*chan16 file to be usable in Nuke (since this is totally 3D there's 
no need for the latest, but if one wants to add particle systems, 

                                                                 
13 It is a common believe that the use of either blue or green 

screen it is a matter of convenience, which might be the case 
some times, but in reality only footage shot with film cameras 
in Blue background is usable due to the nature of the film (4:4:4 
compression during capture). 

14 Compositing software from Apple. 
15 The Author assumes that the reader is familiar with these terms 
16 Nuke$s coordinate file system 

footage, etc there's no need for tracking and match-moving this 
way). See Appendix D1 for the node layout. 

4.5.3.2 Scene 2 #London Eye Cab 
This is an example of a simple 2D and 3D implementation. The 
scene consists of 8 layers, 4 of them 2D and 4 3D. The 
background sky (1 layer) and Thames (3 layers) had to be done 
with 3D compositing; meaning, that this part was attached to a 3D 
scene in Nuke and textured on to geometric objects. The camera 
data from the @real@ 3D were exported from 3DS MAX and 
assigned to a 3D camera in Nuke. The rest (clouds, particle 
clouds, London Eye cab, reflections), as they were rendered with 
multi-pass from 3DS MAX along with velocity and Z-depth 
maps, were composited in 2D. As Thames was a photo taken from 
inside a Cab, had to be converted into 3D stereo. Using Photoshop 
the photo was separated into 3 layers with masks (the 3 bridges) 
and then textured in 3 hemispheres within Nuke$s 3D space (pre-
post). See Appendix D2 for the node layout. 

4.5.3.3 Scene 3 # London Eye & Bus 
The sky and clouds are 3D renders (dual view). The London Eye, 
as a still photo, was masked (removing the sky) and placed on a 
3D-Card inside the Stereo 3D environment (Nuke) where it$s 
been composited over the background. Then was animated inside 
the 3D space, adding Motion-Blur to look as if it was real footage. 
The same technique used for the Bus, but it was rendered 
individually to help the transition between scenes 3 and 4. See 
Appendix D3 for the node layout. 

4.5.3.4 Scene 4 # Shuttle zoom-out 
After 48hrs of modeling, the author ended up using stills from the 
renders and Hi-Res photos[20]. 3D compositing is used 
extensively to compensate. From the 7 layers (even though in 
Node composite the term doesn't apply) one was purely 3D, one 
keyed footage; two were photos [20], and the rest 3D stills. Some 
manipulation of the animation curves of the right camera (for 
each one of them, 7 the number), which was originally created in 
3DS MAX and then exported to Nuke, was necessary to correct 
the anaglyph effect17, which now is more subtle than the previous 
scenes.  

By reversing the order of the anaglyph for the objects one wants 
to appear behind the screen and at the same time offsetting the 
intraocular distance of the cameras is the right way to fake the 
effect. The latest is also necessary when from a close-up the 
camera goes to an extreme zoom-out (as in this scene), otherwise 
the anaglyph cameras will go off-screen. Of course, the mono 
camera (left) might be camera-matched properly but that doesn't 
mean that the right one will do the same; a frame that fits 
perfectly in one plate, might have a black gap left or right on the 
other. In that case it$s always good to leave some space and since 
we're talking about stills, the extra resolution when rendering 
could be usefull. See Appendix D4 for the node layout. 
                                                                 
17 The two cameras need to be in parallel and the rest are handled 
by our brain. A common mistake, in order to achieve the Red-
Cyan (object behind the screen), Neutral (object at center), and 
Cyan-Red (object in front of the screen) offset, is to cross the 
cameras where the eye is suppose to focus; that causes severe 
headache and migraine if one watches more than a minute.  

 



Pan. Vafeiadis ! 33177083 "Design methods for Stereoscopic Visual Effects composites using a single camera, and stereo-
panorama construction techniques.# 

4 

 

MSc Creative Technology, Innovation North ! Leeds Metropolitan University 2008 

 

4.5.3.5 Scene 5 #Spaceship Entry 
In order to control the motion blur, the velocity pass from 3DS 
Max had to be adjusted accordingly. Various test renders gave the 
desired result, setting the velocity at 50 (as if it hadn$t any 
extreme acceleration). The Z-depth element used for the flash of 
the spaceship$s entry using animated glow values. Also, a 
reflection/refraction pass, self-illumination pass and diffusion 
pass were taken for more control during compositing. The vector 
pass, in conjunction with an animated value of motion blur, 
produced the warp effect along with some Glint-effect in Nuke. 
The stereo shift, since this is a fair close-up of the ship, is 
rendered from two cameras in 3DS Max with their camera data 
exported to Nuke. The star field is 3 High Resolution still renders, 
textured in three spheres in Nuke's 3D compositing space. Its 
movement is driven from two animated cameras (with the camera 
data from the original cameras in 3DS Max). The ship itself it's 
fairly detailed and many of background animations are taking 
place (various noise maps, luminance, etc.), destined apparently 
to be used in more than one scene and extreme close-ups. See 
Appendix D5 for the node layout and 3D schematics. 

4.5.3.6 Scene 6 #Radar 
A fairly manipulated photograph (of a real radar) in Photoshop 
served as a background. The rest are motion graphics done in 
Shake. Various versions were created, as it's going to be used 
again either as a background element or stand alone. The stereo 
shift is unnecessary, but it$s being done anyway to match the rest 
of the sequence. See Appendix D6 for the node layout. 

4.5.3.7 Scene 7 # Waking-up 
The shuttle's frame is a real Hi-Res photo from NASA masked in 
Photoshop. The highlights and the monitor screens are extracted 
to give that electricity flickering and bring the photo to life (a 
macro was build in Shake for the flickering, as it will be used 
several times from now on). See Appendix D8 for the node 
layout. The previous radar, even not visible for now, had replaced 
the central screen of the cockpit. This is the first time that a 3D 
setup made entirely in Nuke (meaning, without using separate 
renders from 3DS Max), although the shuttle glass, stars and earth 
are pre-rendered stills. The rendered shuttle frame is textured on a 
hemisphere with its animation looping every 25 frames. The 
astronaut is textured on a 3D card, his shadow textured on a 
hemisphere in the same distance with the frame, as well and the 
glass. The Earth is placed on a fair Z-distance, textured on a 3D 
card and the stars on a sphere further away. A mistake is noted 
until scene 4; no real world measuring took place. Everything was 
done with the eye and Nuke$s units18. From scene 5 the 
intraocular distance of the virtual cameras are exactly 2.5@ or 
6cm19. The spaceship for example is roughly 2000X1000X250 
cm. The scene has been setup with real-world distances 
(astronaut, shuttle, etc), maybe not all (could not simulate the real 
distance of earth and stars. The cameras are created within Nuke's 
3D space and shifted accordingly for stereo viewing; apart from 
that, they're not moving at all. See Appendix D7 for the node 
layout. 

                                                                 
18 It is extremely difficult to match any 3D to 2D elements (or 

vice-versa) without first taking proper measurements (either 
inches or centimeters). 

19 The average human eyes distance 

4.5.3.8 Scene 8 # Watching spaceship 
The footage wasn't indented to be used in that way when 
acquired. So first the head turn between the two keys had to be 
matched. The same looping cockpit footage, which had been 
prepared for the previous scene, is textured on a sphere. Mapped 
spheres with the same distance added for the shadow, astronaut 
reflection, cockpit reflection and glass. Again earth and stars are 
used from the previous scene. The spaceship was rendered in 3DS 
Max, but one view only (more than enough layers available to 
fake the intraocular distance); giving much attention to the 
position of the sun and caustics. The different passes are 
composited onto a single EXR (to avoid crashes and delays at the 
final rendering). Also, this time the spaceship's animated position 
was exported from 3DS Max (xyz-point) and imported in Nuke 
where the texture was placed on a 3D card. In the 3D space the 
3D card(ship) is actually passing close to the shuttle and heading 
to earth, making the stereoscopic illusion more real (while the 
zoom-factor is animated to match the perspective). The Z-depth 
generated from Nuke$s cameras is used to add the defocus of the 
elements in relation to the camera's position, tweaking the depth-
of-field to make it more subtle. See Appendix D9 for the node 
layout. Supplemental: It seems that the blue pads at the cockpit 
are confusing the eyes by trying to jump in front of the screen. So 
they were graded to the same colour as the rest of the cockpit. The 
camera animation is changed giving more time to the eyes to 
adjust to the stereo effect. Also, added flickering to the texture of 
the background reflection on the glass. 

4.5.3.9 Scene 17 # Donut from bag 
A subtle flickering was added to the fluorescent lights in the 
background's blue channel highlights in order to bring the 
textured photo to life. The background depth is a result of the 
photo mapped on a hemisphere. The shadows the same, where the 
green channel of the keyed footage is reordered and blurred.  See 
Appendix D10 for the node layout. 

4.5.3.10 Scene 18 # Spaceships Entry 
A total of 157 spaceships are coming out of hyperspace; there are 
10 groups coming in every frame with 10 different animated 
flight paths assigned between the groups. Every entry lasts 12 
frames and since a specific method used before to create the 
effect, the same it$s been done here, but 10 times. Rendering from 
3DS Max took 12 hours in total. Every group was rendered 
separately for the entry (12 frames each) and then a complete 
rendering for each camera (left+right). Then the 10 rendered 
groups (with multi-pass and elements active) composited using 
their velocity and z-depth maps for the warp effects, and finally 
placed between the stars and the full renders. See Appendix D11 
for the node layout. 

4.5.3.11 Scene 19 # Radar 2 
As a previous setup was used, but with different motion graphis, 
no comments are needed. 

4.5.3.12 Scene 20 # Letting the donut 
Originally the storyboard demanded the blending of the real donut 
with a 3D one, but since the purpose of this research is not to 
demonstrate 3D modeling skills it was changed for time saving. 
Unfortunately the keyed footage was shot with a Sony HD at 
25fps, so even retiming and optical flow enable could not smooth 
the result. It was tried to smooth the donut movement first (which 
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was shot backwards hanging from a green wire) and then stabilize 
it, but with no luck, as it doesn't have any contrasting points that 
could be used for the tracker. By keeping the first usable frame of 
the donut as a still and animating it, rotoscoping the rest, it$s been 
possible to achieve a somewhat satisfactory result. Apart from the 
usual setup, the donut was animated in x,y, and z 3D space in 
order to achieve stereoscopic depth and make it come closer to the 
screen. The ships are rendered within 3D Studio Max again using 
2 cameras (stereo) and everything else is 2.5D using 2 cameras 
(stereo) in Nuke's 3D compositing space. See Appendix D12 for 
the node layout.  

4.5.3.13 Scene 21 # Floating Donut  
The donut is an animated still, floating in 3D space in the Z-axis, 
hence why it looks to come closer to the screen. 
The ships are a result of 3 phases: a) 2 multi-pass renderings from 
3DS Max (one for each eye), b) a separate compositing in Nuke 
where the diffuse, specular, self-illumination, reflection, shadow, 
velocity and Z-depth came together with added glow and grade 
treatment, and c) the final compositing with the rest of the layers, 
which a previous setup was used. For the reflection on the glass 
some originally cut footage was used. 

4.5.3.14 Scene 22 # Catching Donut 
This time the background was treated more carefully. The blue 
channel was separated in Shake, masking-out some areas, random 
flickering was added in the brightness node and then the blue 
channel was copied back to the photo replacing the original one. 
This way a 25 frame loop was created with a subtle natural 
flickering on the fluorescent lights and surrounding areas only.  
The same method as before used for the donut (rotoscoping); the 
footage thought was shot normally and not backwards as the 
previous one. The last frame of the donut before the catch was 
used to animate in 3D space and give stereo depth, as it draws 
away from the screen and into the actor$s hand; where it comes 
within the same depth with the actor. 

4.5.3.15 Stereoscopic Panoramas 
The researcher was faced with a dilemma: To model the entire 3D 
environment for the next scenes (impossible given the time left) 
or use already 3D stereo images to match the keyed footage and 
3D models. Since all of the following scenes were taking place in 
the same environment and one of the scenes required an 180û 
camera movement, another approach was needed.  

4.5.3.15.1 Concept 
It is a common practice [10] in the compositing process to stitch 
images together for use as a background plate. What is not 
common however, is to use 360û panoramas for the same reason; 
and in this case, 3D stereo panoramas. Officially, only NASA had 
created an anaglyph panorama of Mars from the top of Husband 
Hill[21], along with some hobbyist enthusiasts[22], as it requires 
a step motor-driven tripod head and a fairly expensive 
photographic equipment.  

The idea was simple in concept, but a serious risk in time if it 
didn$t work; fortunately it didJ 

4.5.3.15.2 Creation Process 
The technique requires some photography experience, a digital 
camera with manual settings, patience, and a good tripod with 
spirit level and horizontal/vertical angle indicators. Twelve photos 

were shot vertically, clockwise, with manual settings (f2.8 s:1/8 at 
35mm) with the tripod head tilted vertically 90 degrees for the 
right eye measuring the distance of the center of the lens from a 
reference point. Then the same happened for the left eye matching 
the lens distance, degrees, and leveling of the first shot with the 
tripod head tilted vertically -90 degrees. It's easier actually if the 
camera has the mounting hole at the center of the lens (the one 
used did not, making the process more difficult) . The 12 photos 
had 30 degrees difference with each other and the intraocular 
distance was 12cm for the stereo effect (instead of 6cm that is the 
optimal), overlapping by about 15% (where a 30% is the optimal 
for the barrel distortion calculation). The panorama was stitched 
with Photoshop's photo-merge tool, and cropped carefully for 
each set of shots. Then Shake used to add a flickering in the Blue 
channel, creating a 25 frame High Resolution loop (see Appendix 
D13), and the anaglyph inside Nuke$s 3D environment where the 
texture videos now were mapped onto 2 cylinders, each creating a 
360û panorama (see Appendix D14). This way one has full control 
over the virtual cameras (of course the same thing can be done 
with 3DS Max) and can pan/tilt, zoom, change lens and move the 
camera wherever one want. Of course some shifting adjustments 
had to be made rotating the Right-Eye cylinder in the Y-axis for 
the stereo effect to work, in order to match with the other 
elements. If a parabolic mirror used instead to snap a photo for 
each eye instantly, the very High Resolution of 16929x2545 
pixels would not be achieved (see Appendix D15). Further 
research is required though if one wants to pursue a more 
convenient method than this one20. 

4.5.3.15.3 Further Development and Applications 
Using masking techniques, the stereo panoramas can be further 
treated to be used as layers within layers for game or film 
compositing purposes, but only as layered backgrounds due to 
their "flat# nature. They can be used though for walkthrough 
QTVR[23] panoramas to enhance the viewing experience. The 
further step would be to capture linear video stereo panoramas, 
simulating a multi-viewpoint environment [24], but for that 
further research is required.  

4.5.3.16 Scene10 - Cleaning 
The footage for this shot was supposed to be done using a jib. 
Unfortunately only the crane was 3m in length, and adding the 
tripod base goes up to 4.5m, and that would not fit the green-
screen room. So instead, a fly-cam (steady-cam variant) was used 
to get the shot by hand. This involved a stabilizing > keying > 
destabilizing > smooth-cam technique in Shake to get a usable 
result. Thanks to the panorama background, moving the virtual 
camera in 3D space wasn't an issue. However, matching the 
movement with the keyed footage was. Since the cross-marks 
were meshed during the aforementioned process in Shake, any 
tracking method failed to match the keyed footage with the 
background; it had to be done by hand. As with the other scenes, 
it was hard enough to match the stereo perspective and the 3D 
depth with the background, especially for the shadows, but on top 
of that the camera was movingJ One cannot possibly imagine the 
amount of time spend in that particular issue. The shadows 
problem was solved, discovering through the process that they are 

                                                                 
20 With this method it is not possible to capture instantly the 

stereo pair, so only fairly static environments can be shot. 
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the most difficult element to match in stereo perspective. Usually 
the common practice is to reorder the blue channel, grade it, blur 
it and then corner-pin it to match the actor; as long as the 
composition is in 2D. The shadow needed to be in not only the 
same perspective as the ground, but to match exactly the stereo 
distance of the ground, otherwise it would look as if it was for 
example correct at the actor's feet, but lifted up or down compared 
to the ground. A solution was found by tilting/panning the 
shadows in the 3D space and not corner-pinning it. Unfortunately 
that required a lot of key-framing to work properly. Another issue 
was that the actor could not have the same stereo distance from 
head to feet. Since the keyed footage was already inside a 3D 
composite space, the main camera and the footage was copied in a 
second scene-node; animating the values of Z-rotation for the 
keyed footage. Then the rule of not crossing the stereo cameras 
was broken (causes headache) to get the desired result, by 
animating the values of Y-rotation for the Right-camera, and only 
for the specific footage, as the background has its own stereo 
effect. See Appendix D16 for the node layout. 

4.5.3.17 Scene 11 # Ship landing 
The background needed to match with some 3D primitives in 
order to get the shadows and reflections. So an aerial snapshot of 
the Leeds Metropolitan University was copied from Google Earth 
as a guide in the top view of the scene inside 3DS Max, recreating 
the 3D environment using primitives. Every primitive, and the 
ship itself, have an object based deflector attached to them, bound 
with a Particle cloud system. A wind force is linked under the 
ship which causes the particles to flow naturally between the 
buildings and the ship (See Appendix D17). This time the multi-
pass rendering just got more crowded21, but it was essential in 
order to be able to control all of the elements in the scene. Since 
an already stereo-pair version used as a background, the stereo 
composite methodology had to change entirely. The only control 
on the background is the intraocular distance, but without the 
ability to change the depth of individual elements. As a result, the 
job became harder as it needed to match not only the perspective 
of the elements in the scene, but the stereo distance of the objects 
compared to the background stereo position. For example: The 
actor's perspective is placed correctly in the scene, but if the 
intraocular distance is wrong it will look as if he was floating 
behind or in front of the screen compared to the background. See 
Appendices D18 & D19 for the node layout and 3D composite 
space. 

4.5.3.18 Scene 12 # Hatch opens 
The layers in Nuke go as follows: Background matte, Ship's 
reflections on the background, Ship's shadows on the background, 
Actor's shadows* on the background, Keyed smoke1, Ship's 
diffuse/ specular/ self-illumination/ reflections/ shadows, Keyed 
smoke2, Keyed actor, Ship's shadows* on actor, Keyed smoke3. 
*There are 2 sets of shadows in the scene which troubled the 
researcher for two days. It was simply impossible to match them, 
even in 2D, imagine in 3D StereoJ Nothing of the common 
practices worked so another solution was found, not the best, but 
it seemed to work: Inside 3D Studio Max a 1280x720 pixels plane 
was created  (just for the proportions) which was textured with the 

                                                                 
21 Diffuse, Specular, self-illumination, reflection/refraction, 

lighting, shadows, velocity, Z-Depth. 

keyed footage using its alpha as a transparency map. Of course 
the procedure of matching the camera movement took place 
(camera data can be exported from 3DS to Nuke, but not the 
opposite). Then the plane was matched to the 3D scene and the 
background. Using Ray-traced Shadows some usable shadows for 
the keyed actor were taken (See Appendix D20). The good thing 
from this shadow creation method was that it was no need to 
match their stereo 3D depth; the only matching needed was with 
the background and the ship. Of course the difficult part was to 
match the keyed footage with the correct stereo distance to look 
about in the middle of the ship and match it with its newfound 
shadow. Need to be added here that before the 3D graphics 
revolution, the author was (and still is) a great fan of 
special/practical effects. If real smoke is available, it will be used. 
With a fairly cheap smoke machine and a green-screen (black is 
actually better) 3 layers of smoke were shot. Three, in order to 
give depth, as they are placed in different 3D distances. The un-
avoided rotoscoping took place (if one thinks about it, that hasn't 
changed for the last 50 years, just the way of doing it) twice, since 
two channels are present. See Appendix D21 for the node layout. 

4.5.3.19 Scene 13 # Spider appears 
Originally, the model and the texture were supposed to captured 
from a toy spider, or a stuffed one, using 3DSOM PRO[8] (a 
photo based software 3D modeler). Unfortunately the software 
authors didn't provide an unlocked trial version so the model 
could not be exported into 3DS Max; See Appendix D22 
demonstrating the process. The basic setup was 15 photos from 
various angles rotating the spider with the registration marks, 4 
from a higher position, and one from the top. The process takes 
some time and it needs some effort, but the results are great; 
especially if a high resolution camera is used.  

The movement of a real Tarantula (arachnids, family of 
Theraphosidae) that a friend has as a pet, was studied to animate 
the movement, minus two legs from the original one for 
convenience (don't forget, it's a giant spider from space so it has 
some differences\). The deformations aren't great, but they were 
adequate for what was needed. The stereo setup seemed easy at 
first, but then again as with the previous scenes nothing is simple 
as it looks. The process here was to take the renders for the Left 
and Right camera from the stereo panorama loop and then match 
the Left and Right cameras within 3DS Max separately; both 
cameras had to be perfectly aligned, otherwise the 3D models 
could appear behind or in-front of their relative position compared 
to the background. The shadows were another issue as the night of 
the photo-shoot for the panoramas; a car was parked where the 
ship was supposed to land. As the car casts its own shadows, and 
they were already in Stereo, a shadow/matte material had to be 
added in the scene and roughly model the car in order to get the 
supplemental shadow-cast from the ship. Again, perfect stereo 
match was essential, as the existing shadows from the car could 
betray the effect. See Appendix D23. 

4.5.3.20 Scene 14 # Cleaner$s Quote 
The actor, Paul Goodall and author of Arac-Attack, had quit 
smoking for some time now, so at the time of shooting he didn't 
want a lit cigarette. But the script required it. Smoke from a lit 
cigarette was shot instead against a black background. A tracker 
was used to stabilize the cigarette and then the tip of the cigarette 
that the actor was holding was tracked and match-moved to the lit 
cigarette. The actor was going back and forth, and that was a 
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challenge; to match he's 3D distance from the camera. The stereo 
depth is animated, playing between behind and in-front of the 
screen, as well and the smoke from the cigarette, which is subtle 
though for @political correct@ reasons. See Appendix D24 for the 
node layout. 

4.5.3.21 Scene15 
Some issues were faced with the fur, both modeling-wise and 
composite-wise. First the dynamic simulation just didn't want to 
work properly at that speed so it was turned off. Then the Mental 
Ray renderer does something weird and produces an alpha which 
extends inside the body of the spider. The problem was solved by 
getting a self-illumination element (the eyes have some anyway, 
plus that it$s used to add some glow during compositing) which 
gives a clean alpha, but without the fur. Afterwards during 
compositing the two alpha channels were joined, having the self-
illumination alpha pass over the beauty pass and screening the 
self-illumination over the last one. The motion blur again was 
added during compositing using a velocity pass from 3DS Max.  

"I still remember the feeling I had watching my first stereoscopic 
movie in the cinema. It was the @Friday the 13th V: A new 
Beginning@, back at Friday the 13th of some month of 1985; 
Anyway, in that scene ^ason (the character) fires a crossbow and 
the arrow comes straight into my left eye; I assure you, everyone 
in the theatre jumpedJ#  

The reason for that was because the Red filter of the anaglyph 
glasses is much stronger than the Cyan, plus the fact that in close 
distance, the human eyes cannot focus correctly in the Red colour. 
Since the filter for the left eye is Red, the result is obvious. Of 
course if polarizing filters were used instead, the effect would not 
be that strong. The purpose here was to make the viewer jump. 
It$s been tested during a seminar that it was given from the author 
during a Masters class; it definitely workedJ See Appendix D25 
for the node layout. 

4.5.3.22 Scene 16A # Actor$s reaction 
The only thing to add here is that the stereo distance of the actor 
is animated; the rest of the setup is the same as in scene 14. 

4.5.3.23 Scene 16B # Bullet Time Effect 
The specific scene was planned carefully from the beginning and 
was taken into consideration during the shooting. The footage of 
the actor was shot against a green background at 50fps only22. 
The actor was faking the slow motion, being supported it his 
back, while the camera was mounted on a Fly-cam support 
system. During the keying process (see Appendix C1) the camera 
movement was smoothed both in translation and rotation, and a 
second render was taken including the green screen with the 
cross-marks to assist in the matching process. Also, using Shake$s 
Optical Flow retiming, the frame-rate was doubled twice; 
producing 400frames which later could be time-warped. Then the 
footage was tracked in Voodoo camera tracker. The tracked 
camera script for 3DS MAX needed some corrections by key-
framing the errors from the tracker. A pair of stereo cameras was 
created from the Voodoo Camera with the data exported into 
Nuke. The stereo panorama$s intraocular distance was then 
                                                                 
22 Faking the bullet-time effect requires either an array of cameras 

or a High-Speed camera on a motor-driven rig shooting at 
speeds of more than 120fps or with 3D models.  

matched to the imported camera data and a temporary render was 
taken from both cameras with the actor over the background. The 
temp-renders were then used to match the 3D models properly, 
with some tweaking of the right camera inside 3DS Max. A 
problem which occurred, and usually been dealt during the 
shooting of the footage, was the shadow-cast of the spider on to 
the actor. The rest of the shadows could be dealt with the 
primitives and matte/shadows, but this needed a different 
treatment as it could betray the effect. A dummy was modeled 
and key-framed to match the actor$s movement (and to make 
things more difficult, during post the actor was animated as if he 
was falling) covering a fair amount of his body. With a 
matte/shadow material applied and a big amount of different 
render passes the scene was ready for compositing (see Appendix 
D26). During the composite process the actor$s alpha used as a 
mask for the alpha channel from the shadows taken from the 
dummy. So far the LightWrap node was used based on luminance 
values to simulate the Light wrapping that naturally occurs when 
a subject is seen against a bright background. In this case 
saturation values where used instead, along with stencil merging 
of the shadows over the actor; in order to be matched correctly 
with the existing ones. By rotoscoping the actor$s alpha channel, 
the spider$s legs which were occluded (as the spider$s layer was 
under the actor$s) were revealed. The stereo depth between the 
background, the background$s shadows, the actor, the actor$s 
shadow from the spider and the spider, should match perfectly but 
unfortunately it did not on every frame. Using animated transform 
2D & 3D nodes the match was successful. Finally, the time was 
altered inside Shake using a time-warp curve to make an irregular 
slope, decelerating drastically for the first 100 frames and then 
slightly accelerating. See Appendix D27 for the node layout. 

4.5.3.24 Stereo Titles 
As everything was 3D, the titles could not be left aside. They 
were animated in 3D space having highlights from the smoke 
effects affecting their alpha channel and at the same time 
distorting the geometry with the smoke$s luminance values. See 
Appendix D28 for the node layout. 

4.5.3.25 Editing 
Apart from cutting the compositions in Final Cut Pro, filmgrain 
was added and they were graded and tinted for coherence. The 
stereo version was the most difficult one as the balance of grading 
could destroy the stereo effect. More weight was given to that end 
using a higher gamma, as any monitor can be easily adjusted to 
reduce its brightness. 

4.5.3.26 Score 
As this was not part of the research, not much weight was given. 
Nevertheless, a trailer which advertizes Visual Effects techniques 
cannot stand without at least a score. QuickTracks for Premiere 
Pro[25] was used to compile the music tracks.  

4.5.3.27 DVD Authoring 
As the content is delivered in 720p HD format, DVD studio Pro 
was used for the authoring, creating an HD-DVD from a regular 
DVD-R[26], which can only be played back though on a modern 
Apple Mac. 
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5. CONCLUSIONS 
With regard to the project$s goals, which were achieved and 
proved through the research process, it is concluded that 
stereoscopic content can be composited from a single camera with 
a combination of 3D modeling and 3D compositing environments, 
but with a valuable cost in time. The design methods 
demonstrated here are not suggested to be used as a replacement 
of an expensive stereo camera, but instead as supplemental tools 
wherever only one camera was used for a stereo composition. The 
common practices were used as a guideline but through this 
research journey were evolved and adapted to the circumstances 
and problems faced. 

5.1 SOFTWARE EVALUATION 
3D Studio Max is an established 3D modeling software with 
many capabilities but only some basic compositing features. Its 
dynamic simulations are lacking the quality that the film industry 
needs. It is more Game-development friendly taking into 
consideration that whatever is produced will be mostly used in an 
interactive environment. Maybe Maya would be a better approach 
in the future. 

Shake is a more stable, superior in quality, node-based 
compositing  system, hence why it$s been used for all of the 
keying, masks and Optical flow retiming work. Its drawback is 
that it$s not a true 3D compositing system and without support for 
stereo anaglyphs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nuke form the other hand is more user-friendly with the best of 
both worlds. True 3D compositing, 3D primitives, a scanline 
renderer, embedded stereoscopic/ multi-view support, ready made 
Gizmos to use and advanced scripting features. It lacks on quality 
and stability though. Sometimes the nodes just don$t want to 
work, so one has to delete them and re-apply them. During 
rendering someone needs to be present; it crashes for nothing. 

We are yet to see a commercial 3D environment that natively 
supports stereoscopic content creation, taking into consideration 
the Visual Effects compositing aspect. 

5.2 EPILOGUE 
Nothing can better describe the title "Creative Technology# than 
the greatest technique of all: to be able to "toggle# between the 
two brain hemispheres; using the technology to serve the 
creativity and vice versa. 
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