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When you watch a sci-fi movie, there are a few things that you unconsciously expect,
including incredible special effects: alien creatures, spaceships, otherworldly
landscapes, and so on.

In today’s article, you'll learn about the matchmoving technique that has revolutionized
the film industry and continues to improve year by year. You'll understand the concept of
matchmoving, what a matchmove artist does, the process and types of matchmoving
techniques. Is matchmoving the same as motion tracking? I'll answer this and many more
guestions about matchmoving in the article below.

Let's dive in!

What is Matchmoving in VFX?

Matchmoving is a filmmaking technique used to recreate real-life camera movement from
live-action footage in a 3D virtual environment to add computer-generated elements to
the original footage. Matchmoving aims to make the CG elements appear as if recorded
in the real world.
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Camera tracking is another term for matchmoving, as it involves tracking the camera
motion using a tracking algorithm and tracking markers from features recorded in the
footage (like something in the floor or on the wall that can be used as tracking points) or
by placing them in the set yourself to create accurate tracking information.

Next, you'll need to transfer the footage inside 3D computer software with as much
camera information as you need, including: movement, position, orientation, perspective,
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shutter angle, lens distortion, focal length, distance, and information from the physical
set, like its dimensions.

With all the camera parameters collected, you can create a virtual camera in the 3D
scene that matches the one in the real world. Everything 3D rendered will be viewed from
the same camera perspective as the original footage, making the computer-generated
models more vivid and realistic in your final composite.

As a matchmoving artist, you must be proficient in tracking and recording camera motion,
object tracking, and familiar with filmmaking techniques and the best types of cameras
and lenses for the purpose.

What is the Process of Matchmoving?

Matchmove artists can be involved in every step of movie production. In pre-production,
you can work with the director and VFX artists to plan the shots and determine if tracking
markers must be placed on the set. During production, you can check the set and take
measurements, place tracking markers, and get information on the camera motion.

« Visiting the Shooting Location

You may have the chance to visit the shooting location. If that’s the case, this will allow
you to gather information, take measurements of the set, and talk to the production team
about the cameras and lenses they will use.



Identify tracking markers, decide if you need to add markers on stage or actors, and
inquire about other objects with which the CG elements and 3D characters will interact.

For example, if the CG characters will be sitting in a chair, you will need to take detailed
information on the properties of the chair, size, and shape.

« Matchmoving in Post-Production

For many independent matchmove artists, the process will begin during post-production.
You will receive the live-action video footage and a briefing with a description of the lens,
camera, frames, set measurements, and all the information you would collect if you had
visited the film set yourself.

. Study the Live Action Footage
Analyze the footage you received. Replay it and find the best spots to use as tracking
markers. Import the footage to your matchmoving software and start the tracking
process. Depending on your software, it may use tracking algorithms to automatically
create, detect, and track these markers. When the scene presents motion blur, you must
manually add markers for better tracking.

« Creating the Virtual Camera

Once the program tracks features, it's time to solve camera motion. With the tracking
information and point clouds generated, you can determine the position and movement
of the camera in the 3D space and the position of the objects over the scene. With this,
plus the camera information you provide from the real world, your matchmoving software
will transfer the data to your virtual camera.



« Adding 3D Elements to the Footage

In bigger production teams, you will send the tracking data to the VFX artist, who will
create and add the 3D elements, objects, characters, or set extensions. However, you
might be in charge of the whole VFX process in smaller projects. In that case, you must
create the 3D models, place them into the virtual footage, and composite them in the
scene.

Types of Matchmoving

There are three main types of matchmoving: two-dimensional, three-dimensional, and
real-time matchmoving.

« 2D Matchmoving

It only tracks features in a 2D space. It's most used for stabilization or adding basic
effects when replacing an object in the image plane and overlooking the camera
movement, perspective, or distortion.

« 3D Matchmoving
3D matchmoving is like 2D matchmoving, except it considers the 3D space, camera
movement, perspective, and distortion. This type of matchmoving is used most to build
a 3D scenario and add 3D elements and animated CG characters. 3D matchmoving is
also essential for real-time matchmoving.

« Real-Time Matchmoving
Real-time matchmoving allows the director, production staff, and actors to preview how
the CG elements will look in the final composite. It also allows the actors to interact with
the preview and perform better, removing the usual problems with filming with a green
screen. It also helps you to save time in post-production.

Real-time matchmoving is essential for the production process in films that use virtual
production.



Is There A Difference Between Motion Tracking and Matchmoving?

You probably realized that motion tracking and matchmoving are often used
interchangeably. However, motion tracking refers to the complete process of capturing
footage, tracking it, and using that data to match 3D elements with live-action ones.
Matchmoving, on the other hand, is a part of the motion tracking process: it's a specific
step of tracking the camera's motion, not the objects, and matching the virtual camera
with the one outside, allowing you to add the 3D elements into your live-action footage
later.

Matchmoving Software

Nowadays, there are tons of matchmoving software options, and you can also combine
two or more for specific situations and project needs. Here's a list of the best
matchmoving software you can start with.

« SynthEyes: An affordable standalone application optimized for camera, object,
geometry, and planar tracking and solving. It helps with stabilizing shots and
inserting any 3D animation into your footage.

« 3DEqualizer: It has advanced camera tracking software to merge live-action footage
with visual effects at the highest quality. It is one of the most used matchmoving
software by professional film studios in the industry.

« PFtrack: PFtrack its automated and manual tracking tools for cameras and objects
and photogrammetry capabilities enable precise camera placement to recreate 3D
environments from static images or video footage.

« Mocha Pro: It works as a plug-in and standalone application for planar motion
tracking. It helps you track data quickly, solve the camera, and export the tracking
data directly into your composite software.

« Nuke: A node-based compositing and visual effects application with an integrated
3D environment that allows quick placement of 2D and 3D elements.

o Cinema 4D: It's a 3D computer animation, modeling, simulation, and rendering
software with a fast and powerful tool for the most demanding 3D project needs.

Final Thoughts

Once you know how matchmoving works, you start to see and analyze movies with a
different perspective, identifying scenes where matchmoving was used and wondering
how visual effects were added.

If you're interested in starting to work in the VFX field, learning the process of
matchmoving will give you more opportunities to get started and enjoy the learning curve.
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Match Moving in Filmmaking: An Essential Tool for VEX

Match moving tracks the movement of a camera and matches it to computer generated
graphic movements.

This specific technique allows for more complex camera movements such as moving
through walls, etc.

Boiling Point Media is a full service post production company that has experience with
maching movie making.

Match moving is a term used in the filmmaking industry to describe the process of
accurately matching the movement and position of real-world objects with those of
computer-generated graphics. This technique is essential for creating visual effects
(VFX) that seamlessly blend into live-action footage, making them appear as if they are
part of the real-world environment. Most people are unaware of how the match moving
process is done although they unknowingly expect it in every film they watch.

What is Match Moving?

Match moving in filmmaking is a technique used in the VFX industry to track the
movement of a camera and match it to the movement of computer-generated graphics.
It involves analyzing live-action footage to extract information about the camera’s
movement, such as its position, orientation, and field of view. This information is then
used to create a virtual camera in the 3D software, which matches the real-world camera
movement. Once the virtual camera has been created, the VFX artist can add 3D
elements to the scene, and they will appear as if they are part of the real-world
environment. It's pretty amazing when you think about it.

How Does Match Moving Work?

Match moving in filmmaking works by tracking specific points in the live-action
footage and using those points to calculate the movement of the camera. The points that
are tracked are known as tracking markers, and they can be anything from natural
features such as rocks or trees to artificial markers placed on set. The software then uses
these markers to create a 3D reconstruction of the scene, which matches the real-world
environment.

The match moving process involves several steps, including:

. Tracking Markers: The first step in match moving is to track specific points in the live-
action footage. This is usually done using specialized tracking software, which can
automatically detect and track the markers.

. Solve Camera Motion: Once the tracking markers have been identified, the software
then calculates the camera’s movement and orientation, using the tracked points to
reconstruct the camera’s path through the scene.

. Creating A Virtual Camera: The software then creates a virtual camera within the 3D
software, which matches the real-world camera movement.
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4. Adding 3D Elements: Once the virtual camera has been created, the VFX artist can
then add 3D elements to the scene, which will appear as if they are part of the real-world
environment.

Why is Match Moving Important to the VFX Process?

Match moving is an essential part of the VFX process because it allows VFX artists
to seamlessly blend computer-generated graphics into live-action footage. Without
match moving in filmmaking, it would be impossible to create convincing VFX, as the 3D
elements would appear to be floating in space or moving independently of the real-world
environment.

Match moving is also important because it allows filmmakers to create complex camera
movements that would be difficult or impossible to achieve in the real world. For example,
a virtual camera can be created that moves through walls or flies over buildings, giving
filmmakers the freedom to create shots that would otherwise be impossible.

Match Moving Workflow

The match moving workflow typically involves the following steps:

1. Pre-Production: In pre-production, the VFX supervisor works with the director and
cinematographer to plan the VFX shots and identify any tracking markers that need to
be placed on set.

2. Production: During production, the tracking markers are placed on set, and the live-
action footage is filmed.

3. Post-Production: In post-production, the footage is analyzed using match moving
software, and the camera’s movement is reconstructed in 3D space. The VFX artist can
then add 3D elements to the scene, which will appear as if they are part of the real-world
environment.

Ways to Track Motion

There are several ways to track motion, including:

1. Point Tracking: Point tracking involves tracking individual points in the footage, such as
natural features or artificial markers. The software then uses the position of these points
to calculate the camera’s movement.

2. Planar Tracking: Planar tracking involves tracking flat surfaces in the footage, such as
walls or floors. This technique is useful for tracking objects that move within a specific
plane, such as a character walking across a room.

3. 3D Tracking: 3D tracking involves tracking the movement of an object in all three
dimensions. This technique is useful for tracking objects that move through space, such
as a car driving down a road.



4. Object Tracking: Object tracking involves tracking the movement of a specific object in
the footage. This technique is useful for tracking objects that move independently of the
camera, such as a person holding a phone.

Match moving in filmmaking is a complex process that requires a high level of technical
expertise and specialized software. The VFX artists and technicians at Boiling Point

Media specialize in match moving and compositing as we use these processes in almost
every film we produce.

Choose Boiling Point Media for Match Moving & VEX

Looking to produce a film with high quality VFX? Match moving is just one of
the VEX & post-production film services we provide for filmmakers. Our film studio in
Oklahoma City is fully equipped to produce your film from assistance with script writing,
pre-production, filming, and post-production services including VFX, editing, and film
coloring. We are even certified in virtual production and the use of Unreal Engine to
create amazing environments. Visit our website for more information or give us a call and
speak with our Emmy Award winning director. We look forward to making your film idea
a reality!

REFERENCES:

1. https://boristx.com/blog/complete-matchmoving-quide-what-is-matchmoving/
2. https://boilingpointmedia.com/match-moving-in-flmmaking-an-essential-tool-for-
vix/

FOR ADDITIONAL REFERENCE:

3. https://fxiationdigitals.com/vix-animation-blog/an-easy-quide-to-matchmove-and-

tracking/
4. https://en.wikipedia.org/wiki/Match_moving



https://boilingpointmedia.com/film/post-production/visual-effects/
https://boilingpointmedia.com/film/post-production/
https://boilingpointmedia.com/film/
https://boilingpointmedia.com/film/post-production/film-colorist/
https://boilingpointmedia.com/film/post-production/film-colorist/
https://boilingpointmedia.com/film/virtual-production/
https://boilingpointmedia.com/
https://borisfx.com/blog/complete-matchmoving-guide-what-is-matchmoving/
https://fxiationdigitals.com/vfx-animation-blog/an-easy-guide-to-matchmove-and-tracking/
https://fxiationdigitals.com/vfx-animation-blog/an-easy-guide-to-matchmove-and-tracking/

	Matchmoving
	Contents
	Complete Matchmoving Guide: What is Matchmoving and How Does it Work?
	What is Matchmoving in VFX?
	What is the Process of Matchmoving?
	 Visiting the Shooting Location
	 Matchmoving in Post-Production
	 Study the Live Action Footage
	 Creating the Virtual Camera
	 Adding 3D Elements to the Footage

	Types of Matchmoving
	 2D Matchmoving
	 3D Matchmoving
	 Real-Time Matchmoving

	Is There A Difference Between Motion Tracking and Matchmoving?
	Matchmoving Software
	Final Thoughts

	Match Moving in Filmmaking: An Essential Tool for VFX
	What is Match Moving?
	How Does Match Moving Work?
	The match moving process involves several steps, including:
	Why is Match Moving Important to the VFX Process?
	Match Moving Workflow
	Ways to Track Motion
	Choose Boiling Point Media for Match Moving & VFX


