











composition was important. Stereoscopic design in this shot suggested small interaxial
separation such that the 3D depth would not be exaggerated. Also, in extreme long shots,
the interaxial separation should produce shallow effects in order to avoid divergence.

Figure 3.13 shows a frame for this shot with an anaglyph filter applied.

Figure 3.13: LiFe: shot one

3.3.3 LiFe: shot two

The second shot is completely different from the first. Specifically, the camera
location produces a full or long shot with a high angle. The visual narrative is not
interrupted; however, the change in stereo 3D setting may produce an interesting reaction
from the spectator. The interaxial separation has been increased from scene one with zero
parallax located right below eye level. This stereo setup allows the spectator to draw

closer to the characters and their environment. While this shot did not present a difficult
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challenge in stereo design, it represents an interesting and effective point in the story.

Figure 3.14 shows an anaglyph version of shot two.

Figure 3.14: LiFe: shot two

3.3.4 LiFe: shot three

This scene depicts a medium shot of the characters with camera animation that
can be described as a crab dolly. While such animation can sometimes create issues for
3D stereo, this camera movement did not add any stereo complexity because the zero
parallax was not changing on the Z axis; therefore, the depth was consistent. If the
camera animation were a truck in, for instance, the zero parallax would be changing its Z
axis, which might represent a problem if the convergence exceeded the safe stereo area

(Figure 3.15), thus causing eye strain for the viewer. In this shot, the zero parallax is
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located approximately midway between the first and second row of characters. In order to
focus the spectator eye toward the characters, depth of field was added in compositing

using the scene Z-depth pass.

Figure 3.15: LiFe: shot three

3.3.5 LiFe: shot four

This shot was intended to be the climatic depth scene, when the spectator was
transported directly into the midst of the characters. This scene, however, presented a
problem because if the zero parallax point were set approximately to the center of the
character’s group, the closest and farthest characters in relation to the camera may
produce eye strain. The solution was to set the characters in such a way as to form
perspective lines toward the vanishing point, while also faking depth by scaling the

character’s size. Figure 3.16 shows a frame of this shot.
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Figure 3.16: LiFe: shot four

Compositing all of the shots primarily involved color correction, depth of field
and discrepancy fixes between left and right views. The stereo was designed in Maya and
not modified in Nuke. The last production step involved editing the shots and rendering a

single clip, which did not present further difficulty.

3.4 Spider Fight

The stereo 3D for the opening Spider Fight shot was challenging due to its
monoscopic composition and camera animation. Even though this shot used only one
camera, single-camera stereo would not be adequate for the manipulation required.
Additionally, compositing was crucial in achieving the goals of this shot. In order to
understand the challenge that this shot represents, the cinematography must be examined.

The first part of the sequence uses a large field of view that shows a clearly defined
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foreground, midground and background. The camera pans from left to right and begins
to travel through grass until it rests on a full shot of the spider character on top of the
spider web. Figure 3.17 shows the scene from the top view and an illustration of the
camera position with a white icon. Also Figures 3.18, 3.19 and 3.20 show fields of view
of the primary camera positions and their directions in order to convey the different

planes that the camera will face during animation.

Figure 3.17: Top view camera
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Figure 3.18: Shot one field of view

Figure 3.19: Shot two field of view

Figure 3.20: Shot three field of view
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Moreover, Figure 3.21 shows a panoramic composition of the shot to emphasize
the many different cameras encountered during camera animation. If this scene were
approached using a single camera rig, the stereoscopic effect across different planes
would be difficult to control. Using the multi-stereo-camera system allows the stereo
designer to focus on just one of the composition planes, while the rest of the scene will be
updated automatically. If the stereo designer decides to set a determined interaxial
separation for the geometries that compose the foreground plane, the midground and the
background will be updated automatically by this camera rig. By using the single stereo
camera rig, however, the stereo designer is not able to control the stereo for specific parts

of the scene.

Figure 3.21: Panoramic view

Obviously, the first goal of the stereo effect in Spider Fight was to eliminate any
discomfort of the viewer. If this type of sequence were approached with a single-stereo-
camera rig, many difficulties would be encountered, as evidenced by analyzing the initial

shot shown in Figure 3.18. In this long shot sequence, bushes close to the camera
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represent the foreground, the tree and the bushes nearby represent the midground, and the
trees farther away compose the background. One important aspect to consider is that if
the objects in the foreground exceed the safe convergence point, the result will produce
uncomfortable viewing. Furthermore, if the objects located in the background exceed the
divergence point, viewer discomfort will also result producing an unpleasant 3D
experience. Further, the issue of objects exceeding the convergence or divergence points
occurs multiple times during the shot sequence. Unfortunately, a single-stereo camera rig
affects the stereo effect of all the objects in the scene; therefore, if the stereo effect
increases to place the foreground plane on the negative parallax, other parts of the
composition planes may exceed the safe stereo zone.

After such issues were considered, a new stereo solution using another approach
was implemented. Fortunately, Maya offers a rig that fits well in this shot production: a
multi-stereo camera rig. This type of rig is composed of a group of stereo cameras within
a camera set. A “master” camera controls the rotation, location and scale parameters of
the “slave” cameras, which are also termed “stereo camera layers.” One beneficial aspect
of this system is that it allows the creation of a user-defined number of layer cameras.
This system allows adjustments of different camera settings for any specific objects in the
scene; therefore, in Spider Fight adjusting a determined stereoscopic property for an
object in the foreground and another stereoscopic setting for objects in the background
was possible. A positive aspect of using this system is that it allows isolated work on
stereoscopic considerations, or any other parameter related to the camera, for a single

object or groups of objects. If the camera is animated, other parameters might be
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animated as well, including the zero parallax plane, interaxial separation and focal length,
which may affect any individual or group of objects.

The developed system leverages Maya render layers, which allow objects to be
handled according to user-defined groupings. This method was adopted in order to
clearly define various groups of objects that will be rendered separately for a stereo
composition. Figure 3.22 shows the camera rig that was used for working the Spider

Fight sequence, while Figure 3.23 shows the scene layers.
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Figure 3.22 Multi-stereo camera system
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Figure 3.23: Maya render layers

In addition, each layer may have different settings to take advantage of layer
overrides, which allows attributes to be set uniquely for each render layer. For instance,
in this project each render layer had a different layer override regarding the camera
assigned for rendering. Also, assigning different render pass properties, such as beauty,
diffuse and ambient, is possible. Since each layer is rendered separately, all layers must

be re-assembled in compositing.
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This layering system approach enhanced control over objects. Figure 3.24 shows
the Spider Fight Nuke compositing tree, which includes not only options for performing
color correction, but also for solving problems regarding interaxial separation using a
Nuke transform node as shown in Figure 3.25. This system will not, however, fix major

issues resulting from the initial stereoscopic settings.

Figure 3.24: Spider Fight Nuke script
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ORIGINAL OUTPUT

Figure 3.25: Stereo interaxial separation editing in Nuke

Finally, Nuke was used in the production of Spider Fight to solve problems
regarding compositing issues. For this phase, the left and right layers were placed using a
3D card node, which allowed the footage to appear in a particular position in the 3D

virtual environment.

38



The concept behind the 3D system was to facilitate creation of the sky and a light
for compositing purposes. Finally, a Nuke virtual camera was added to visualize the

entire composite, as shown in Figure 3.26.

Figure 3.26: Nuke 3D system
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CHAPTER 4

RESULTS

4.1 LiFe final output
The stereoscopic output of the short film, LiFe, is shown in Figures 4.1, 4.2, 4.3

and 4.4. All shots are shown with an anaglyph filter.

Figure 4.1 Final render of LiFe: shot one
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Figure 4.2 Final render of LiFe: shot two

Figure 4.3: Final render of LiFe: shot three
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Figure 4.4: Final render of LiFe: shot four

The results from the style presented suggest that stereo 3D can be effectively
achieved as a post-production process. Technology has facilitated the resurgence of
stereoscopy, and technology will continue to drive its development in the form of

methods or tools for working with and editing stereo effects.

4.2 Spider Fight final output

The final stereo output for Spider Fight is shown in Figures 4.5, 4.6 and 4.7. The
results met expectations, but the technique could benefit from further refinements. To
increase efficiency, a Python tool was created which consolidated all the necessary tools
in one physical panel, as shown in Figure 4.8. The multi-stereo camera system continues

to be refined. Figure 4.9 shows the current version of the stereoscopic tool.
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