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ct Statement

Current camera motion estimation approaches
involve lots of manual steps, requiring the user
to spend lots of time perfecting the VFX
movement.

We want to create @ VFX product where users are
able to save time and labor, while still resulting in a superior output.
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Background

<  The VFX industry was $10.60 billion in 2024, expected to be $11.19 billion in
2025.

s  Timely, costly, technical, and artistic

Why Camera Tracking?
< Integral part of VFX

% Needed if you want the camera to be moving
during shots

< Camera tracking is known to be tedious in the VFX
community, good automatic options would be
adopted quickly.

https://www.precedenceresearch.com/visual-effects-market



Project Plan



The Waterfall Method

Implementation

Verification or Testing ‘

Management

Deployment & Maintenance

For our project we decided to use a waterfall management
style. Waterfall management is a linear, sequential project
management style. This force each phase must be complete
before the next phases begins. We felt waterfall
management was good for our project because:

-  Consists of a concrete pipeline

-  Better suits our project design

-  Helps assess the functionality of each component

and address any flaws.
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Ul Interface

— Once again

within blender it
will allow new
users to use our
project without
having a lot of
background
knowledge or
being an expert
in the field.



Requirements

—Solve motion of physical camera when
given footage and assign that motion to a
virtual blender camera with little to none
user intervention. The output of this
should not have any jitter between 3d and
real scenes

Function

Minimalistic visual appealing design will be
easy for users to learn to use.

Aesthetic

Resource

—sUsers should be able to run software on
local hardware with computational and
memory requirements similar to a
standard pc. The software should easily
work as a blender plugin.

User
Experiential

—Must have simple Ul that is easy for users
to navigate. Users shouldn't have any
trouble getting past the learning curve.
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Question:
Which features to track?
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Question:
What can and can't ML do?

—

Can it unwarp perspective distortion?

If we know how the perspective changed, we know how the camera
moved



Hypothesis:
If we blur an image, it will be easy to
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Hypothesis:
Only rotation must be estimated

As segment size approaches zero, the perspective transform becomes
negligible
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Implementation: Triplet Loss e
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Conclusion:
Success, but slow performance




Hypothesis:
OpenCV’'s sparse optical flow for point
tracking will be sufficient

With a large number of points, the error in the
camera position will be low.

If optical flow does not work, it can be used as a
temporary solution while working on the motion
solving algorithm




Error (px) vs lteration
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Hypothesis:
Geometry and
simultaneou

d
algorithm



Conclusion:

The approach exceeded expectations. This will be the basis of
the algorithm

Optimizing Geometry Optimizing Motion




Demo







Blend

3D Computer Graphics

The interface w eract and create with
our product.

Features plugin g so our product can be
integrated into ent and future developments.

Will provide an easy to use interface for the camera
tracking system.

Less manual tweaks while providing parameter
settings for users that want more control.

Already very common among professionals and
amature VFX artists.
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TOOlS/ Results Error (px) vs. lteration
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Helped us realize the efficacy of
the approach using Adam
Optimizer Algorithm.
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D . Our
Far

- The Goal: e the tedium of the
camera tracking process with an easy
to use plugin, appealing to all users.

- We've shown this is achievable, with
prototypes for most main steps of the
pipeline.

- Many steps have yet to be integrated
with each other.




not take lo an ~15 minutes.

Explore more complex scenes.

Package product and release for
Blender Extensions




What's Next

—Used for understanding the —Camera motion is predictable —sThere are infinite solutions to
environment in robotics i _ the inverse of the camera
—ltis possible to reconstruct equation. Some of these result
—Not accurate enough for \/FX, geometry from a stillimage in skewed geometry
but can be used as a starting with ML
guess for the optimizer —Adding more constraints to

the equation can prevent this

—Depth estimation or better
point sampling are two
possible solutions



THANK YOU
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