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Bringing concrete examples from industry to light, this book explains how
to use Blender to create visual effects for video/�lm production. It supplies 
readers with a practical way to learn how to use Blender’s tools across a 
wide range of scenarios in video/�lm production, including setting up 
cameras on a stage, lighting, and other production processes. 

Maintaining a focus on composition, the book not only explains how to use 
the most common tools, such as tracking, rendering, and compositing, but 
also explains how to deal with software limitations and sort out problems. 

Since the best way to learn something is with a practical example, this 
book follows one of the author’s own projects, starting with how to prepare 
the elements that will be needed later on. The example illustrates how to 
use Blender tools and features for scene tracking, setup, rendering, 
masking, and other post-production functions—from start to �nish in a 
professional work�ow. 

The book examines all the compositing nodes that can be used in Blender. 
It details time-saving tips, features such as the motion tracker, and rendering 
techniques so readers will have enough information to accomplish the 
most common tasks encountered in the creation of a professional visual 
effects composition. 

By following the example project presented in the book, you will gain the 
practical understanding required to use Blender’s tools in the most common 
scenarios in video/�lm production. You will also gain industry insights into 
the limitations of the software and how to sort out the problematic scenarios 
that may come up through the various stages of your project.
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1
Problem Definition

In this book we are going to see the different techniques used in a 
visual effects production, with an example of how to use Blender to 
accomplish postproduction work from start to finish in a professional 
workflow while trying to cover the most common aspects we could 
find in a video/film production.

Introduction

The purpose of this book is to show how to use the most common 
tools used in the film and video industry such as tracking, render-
ing, compositing, and others. We will also discuss how to deal with 
limitations and sort out problems to achieve the completion of our 
project. To do that, we are going to follow an example project, start-
ing with how to prepare the elements that we will need later on, how 
to render the plates, and how to composite all the elements together 
in the right way.

Composition is the most important topic in this book. In these 
pages we will examine all the compositing nodes we can use in 
Blender. In addition, we will look at some interesting tips, features 
such as the motion tracker, and rendering techniques so we can have 
enough information to accomplish the most common tasks we will 
encounter in the creation of a professional visual effects composition.

Approaching the Task

The best way to learn something is with a practical example, and in 
this book we will look at problematic scenarios in a common produc-
tion with an eye to getting through all the stages of the project until 
we complete it.
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For this task in particular I chose a scene that I shot myself, having 
in mind that with this example scene we can cover most of the com-
mon works and techniques in a production. We are going to cover 
many aspects, such as how to shoot a scene in the right way, how to 
track and set up the scene in Blender, and finally how to composite all 
the elements.

You will find as well a detailed explanation of the compositing 
nodes with examples for each of them during the last part of the book. 
This will help not only the beginners but also the advanced users of 
Blender by using it as a node reference guide.

Additional Materials

Additional materials are available from the CRC Press website. Look 
under the “Downloads/Updates” tab at http://www.crcpress.com/
product/isbn/9781498724500.

Summary

The main goal of this book is to help the user understand the lim-
itations of the software and how to sort out problems, keeping in 
mind the example scene to cover most of the aspects in a film/video 
production. But the most important thing for the user to learn is how 
to be sufficiently capable in a wide range of situations.
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2
PreParation

In this chapter we are going to make sure we have all the elements we 
need to start working on a project.

Getting Ready

It’s quite obvious that if this book is about Blender, we need the soft-
ware we’re talking about, so let’s pick it up from the official website: 
http://www.blender.org.

Once you are on the main page, click on the download section and 
select the distribution for your operating system. Install the software 
once the download is finished and then you’re ready to go.

Here is an example of how the main interface of Blender appears:

During the creative process of this book, we used Blender 2.72a 
so it’s important that you have at least this version or newer to 
follow all the instructions in this book without trouble. If you 
use an older version, you might not have all the features needed 
in this book to complete the lessons.
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Setting up Blender

Now that you have Blender up and running, we should spend a couple 
of minutes to set up a few things in Blender that will allow us to work 
in a much more efficient way for these kinds of projects. To do that, 
we need to go to File and then click on User Preferences. A new win-
dow will open so we can adjust almost anything we want in Blender.

The main thing we need to change is the memory cache limit due 
to the fact that we are going to work with high-resolution footage later 
on. By default it is set to 128 megabytes, but we should increase this 
value almost to the maximum supported by our operating system. In 
my case I have 16 gigabytes of RAM, which is 16,384 megabytes, 
but I’m going to set my memory cache to about 13 gigabytes (13,312 
megabytes) so I leave about 3 gigabytes for the operating system and 
other resources.

QUICK TIP: You should make sure you have your display calibrated 
for any professional work you have to deliver; otherwise, your work 
might look completely offset in colors or gamma and other settings 
from one device to another. The best way to get the right settings is 
with a hardware calibrator. These devices are not cheap, but it’s the 
way to go if you really want to handle professional works.
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Shooting

For this book I recorded some footage with the help of an actor, and 
I set up the scene in a way that allows me to show you different tech-
niques used in real productions.

The main thing I needed for my scene was a green background with 
some tracking marks, lit up in a way that creates green even areas. 
Make sure to set up your actor or element at some distance from the 
green screen or else the light will bounce and will turn the green 
screen into a green light source, causing color spill.

We can use a blue screen instead of a green screen in case our actor 
has to wear some green elements. Either option is fine, but green 
screens are recommended due to the fact that some cameras store more 
information in the green channel than in the blue channel, making it 
much easier to remove the green background.

Sometimes it is not possible to have a perfect green screen set, but 
we can fix some issues later on in postproduction, as we will see in 
later chapters.

It is also important for this example to have some areas and ele-
ments to track so we need to place some static elements that can be 
tracked without interfering with the main subject, in this case the 
actor. We can use almost anything that remains static. We should 
place the elements we want to track at different distances so we can 
provide enough information to the tracking software later on. (Our 
example includes “+” tape marks on the far wall and a white ball on a 
stand closer to the actor.) This method for placing the elements will 
bring us a good parallax effect so the tracker can solve the distances in 
a much more accurate way.
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As a final note I would suggest getting as much information as 
you can during the shooting process, especially some measurement 
information like the distances between tracking elements, or the dis-
tance between the sensor of our camera and the target. Also it’s really 
important to know what focal length has been used during the filming.

Calibration

One of the most important things to have before we jump into the 
software side is to have all of the elements that we want to work with 
in the right format. We talked about having even areas of green or 
blue background if you have to deal with background removal and 
also we mentioned the importance of parallax and collecting as many 
measurements as possible during the set.

For tracking, one really important piece of information to collect is 
the lens distortion index. All the lenses have a distortion factor due to 
the fact that lenses are usually built with convex and/or concave ele-
ments, which causes the light to get distorted when the sensor inside 
the camera collects the rays. We need to know how much distortion 
is caused by our lenses, and the best way is to use a calibration sheet 
like this:
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This grid shows flat lines, and we will use this to see how much 
distortion is caused by the lenses in our camera. There are many cali-
bration sheets, but I suggest that you use this 10 × 10 grid as it is the 
same one that Blender uses to calibrate the tracking. However, you 
could use similar ones.

Once you have your calibration sheet printed, all you have to do is 
glue it onto a flat surface that is stiff enough to prevent any distorted 
lines. Then, put this calibration grid in front of the camera, covering 
all of your frame before you shoot your scene. This way, you will know 
how much distortion is being created by your lens. We will see later 
on how to use this grid in Blender.

Summary

In this chapter we saw how to start setting up all the necessary ele-
ments that we will need in subsequent chapters. The next chapters 
will demonstrate a practical way to learn how to use Blender’s tools 
in the most common scenarios, but before that we needed to make 
sure we had everything set up in the right way to avoid problems in 
the future.
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3
tracking

In this chapter we will start working with Blender. This is a very 
important chapter and one of the most difficult ones to master. To 
learn how to track a shot perfectly might require an entire book and 
much time practicing. It’s hard to fit all the techniques about tracking 
in one chapter, but we will cover the basics and some tips.

Basics of Tracking

For people who are not familiar with this term, I would define this 
technique as the reconstruction of a real scene into a CG scene by 
re-creating the movement of a physical camera and transferring the 
information of each movement into keyframes in a 3D world. This is 
a very interesting and powerful tool for these kinds of visual effects 
projects. It allows us to integrate real environments and elements into 
our project so we can do many tricks later on with them.

Previously we had to use external programs for tracking because 
Blender didn’t have this feature, but the Blender Foundation added 
this functionality into their software. This opens a new world of possi-
bilities and options into this wonderful software, as we no longer need 
to use any external software for these kinds of jobs, and it provides 
very nice and tight integration.
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Preparing the Footage

Let’s consider a couple of suggestions before we start working with 
the tracking system.

The most important one is to remember to have at least eight ele-
ments to track in our footage. Sometimes some of these elements get 
occluded or just don’t track well enough so we need to make sure we 
will have at least eight elements to track all the time later on.

Another important thing is to get as much information about what 
we use in the real scene so we can transfer all this information into 
the 3D scene later on. For example, it is very important to know the 
type of camera we are going to use, the focal length, the sensor size, 
and some other measurements. For these additional measurements, 
it would be interesting, if possible, to measure the distances between 
key elements so we can tell Blender the exact distances between the 
tracking points. Then, we can re-create the scene in a much more 
accurate way.

In the previous chapter I mentioned parallax. This is one of the 
keys to a good tracking solution. Parallax is used to explain the differ-
ent distances we perceive when we see objects. If we place the marks 
to be tracked on the same area and distance from the camera, the 
result is not going to be good enough for some projects so we need 
to provide additional information to the tracker by placing some ele-
ments at different distances to provide the depth information to the 
tracking solver to re-create the scene. In the example scene, we placed 
some stands next to the character without occluding the area we are 
going to use later on. However, by doing this, we provide more ele-
ments to track and we make sure we are going to have a good parallax 
for the tracking solver.

Finally I would suggest the use of contrasted elements. This 
means using elements that are easy to perceive by the tracker and 
trying to avoid similar colors between the elements to track and the 
background; otherwise, it will be very easy for the tracker to lose the 
tracked element.

NOTE: In the example for this book, I intentionally prepared the 
footage in a simple way and far from the very best conditions. This 
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helps to show some of the common problems in some productions 
and to shows how to solve these problems. It is likely that sometimes 
you could be working with footage that contains such problem-
atic elements.

Working with the Tracker

Time to do some tracking in Blender. First thing we need to do is set 
up the scene units in Blender. We can select the unit type we want to 
use by going to the Scene button and clicking on the Metric button. 
This will help us later on to get the right values when we work with 
3D elements.

Now let’s go to the tracking panel. Click on the Editor Type but-
ton and select Movie Clip Editor. The interface will change into the 
tracking interface.



12 Blender for VisuAl effeCts

Click on the Open button and select the footage you are going to use. 
Usually Blender works better with image sequences for this kind of 
task and JPEG format is faster than others 
(e.g., PNG) but the quality is not as good, 
so sometimes you need to think what 
would be best for your project.

We can click on the Prefetch button to load all the frames into 
the memory RAM. That way, instead of reading the frames from the 
hard drive, which is quite slow, it will read the frames from the RAM, 
speeding up the playback and the tracking as well. We can also click 
on the Set Scene Frames button, and Blender will automatically set 
the start and end frame in our project based on the length of the foot-
age we loaded.

We can also build a proxy (lower-quality) version of our original 
footage to work much faster and then switch to the original footage 
when we want higher quality. To do this, we can go to the right-side 
panel in the Proxy section, select the options you want to generate the 
proxy version, and click on the Build Proxy button. It will take a 
little while to generate the proxy, but this will allow us to work much 
faster in the long run.

We can swap the footage from the original 
to the proxy one by clicking on the Proxy ren-
der size button.

Now we can play the footage with the com-
bination Alt+A. If you want to just use a por-
tion of your footage, you can easily set up the 
start and end for your footage by pressing the 
S key for the starting position and the E key for the ending position.

Calibration inside Blender

Recall in the previous chapter when we prepared the calibration sheet. 
Now we are going to use the lens distortion information we collected, 
thanks to the calibration sheet we prepared previously.

Once we have our footage loaded and before we start tracking the 
marks, we should go to the Display section and click on Grid. We 
should then see something like this:
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These lines should match the ones from our footage when we had the 
calibration sheet in front of the camera. It’s quite possible that the lines 
on your footage are not completely straight as these ones, so to adjust 
these lines we have to adjust the values in the Lens section where it 
says K1, K2, and K3.

Once we have the values that make the lines in Blender match the 
footage, we should see the grid distorted as in this example:

Now we can notice how much the lens we used in our footage dis-
torted the light rays when these ones hit our sensor. The reason for 
doing this procedure is that the render engines usually cannot simu-
late the lens distortion from a real camera in our viewport and also 
doesn’t know how much distortion to apply so we are building this 
information to use it later on during our pipeline.
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Once we have the right distortion values, we should create an 
undistorted proxy or video with the previously mentioned proxy panel 
so we can use the undistorted footage in our 3D viewport and we can 
align our 3D geometry in the right way. For the moment we can dis-
able the grid in the display section and continue with our tracking.

Placing the Marks

It’s time to place the tracking marks. To do this, we just need to press 
the Ctrl (control) key and click on any area we want to track and we 
will notice that a new element shows up in the viewport:

This is a tracking point and it’s defined by two main areas: the pattern 
area and the search area. The pattern area is the area that the tracker 
is going to try to find in the previous or next frames of your footage.

Then we have the search area, which is used by the tracker to define 
an area in which to look for the pattern area in other frames. To turn 
on the search area in the viewport, go to the right panel in the Marker 
Display section and click on the Search button.

This is very important because sometimes you want to define an 
area to search to avoid undesired results. It also makes the calculations 
much faster as the tracker doesn’t need to find the pattern area in the 
entire frame but just in the limited area we chose as the search area.

Smaller search areas are faster to calculate than bigger ones. It 
might not sound important, but if you need to track several elements 
during many frames and with some high-quality footage, you may 
need to keep this in mind. Continue placing trackers for the rest 
of the frames. You can use the timeline to choose a better place to use 
the trackers.
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We can use the same shortcuts that are used with other elements 
in Blender, so we can use G to grab a tracking point, S to scale, R to 
rotate, and A to select all the tracking points; press A again to dese-
lect. Once we finish placing all the marks we need, we can select one 
or more tracking marks, and in the left-side panel we can find the 
Track section:

With this panel we can start tracking the markers we have already 
placed on the entire footage. We can track a marker forward until it 
stops or backward until it stops, but also we can track frame by frame 
in both directions for finer control. This panel also allows us to clear 
portions of tracking data for the marks based on the actual frame.

A common problem with the tracking is that sometimes the refer-
ence pattern area is lost for apparently no reason, but there’s actually 
a reason: the accuracy we try to get with 
that particular mark. By default the accu-
racy correlation is set to 0.750, but some-
times we need to drop it a little bit so we 
can continue using that particular tracker. 
To do this, we need to go to the Tracking 
Settings section on the right-side panel.

The most important parameter here is 
the correlation. As stated previously, it’s 
set to 0.750 by default, but we can adjust this parameter to get more 
precise tracking in our marker by increasing this setting up to 1 or 
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less precise by decreasing to 0. Don’t drop this value too much as it 
will produce a less accurate solution. Usually a little bit lower than the 
default is fine.

If our tracking point is still failing, we should try to move the point 
a little bit or change the size of the pattern area or the search area a 
little bit. There’s no magic setting for that, but sometimes it’s necessary 
to tweak these settings and retrack the marker until it completes the 
entire range of frames we want. The Motion model and the Match 
options are also very critical to get the right tracking. Try Affine and 
Previous frame, respectively, in case you run into problems. These are 
usually the most precise settings.

Solving the Tracking

We should have now a good number of accurate tracking points, so 
we can proceed to the camera solving process. In this stage Blender 
is going to collect all the information about our tracking marks and is 
going to calculate how the distances between the tracking marks are 
performing in the real-life footage and will provide a simulated ver-
sion of the real camera movement so we can apply it to our 3D camera.

First we need to tell Blender how to calculate the distance and the 
movement of these points, so we need to go to the right-side panel and 
fill as much information as we can on the Camera section:

If you are not sure about these settings, you can use the Camera 
Presets button or look for the specifications of your camera in the 
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camera’s manual or on the Internet. It’s important to fill the param-
eters correctly so that our simulation will be more accurate.

At the other side of the viewport, we need now to go to the Solve 
section. In this section there are very interesting settings that will 
help us get a good result.

We need to define a range of frames with enough movement to pro-
vide the best information to the calculation. Here we return to the con-
cept of parallax. That is why it was so important to define previously, 
because now is its critical moment. We need to look through our foot-
age to find a range of frames with enough parallax and movement to 
get as much information as Blender needs to generate the 3D camera.

There’s no standard value for this, so you need to find in your foot-
age a good starting frame and end frame, and then type the values 
of these frames in the boxes Keyframe A for the starting frame and 
Keyframe B for the ending frame. We can also check the Keyframe 
option if we want Blender to calculate this for us.

Finally we click on the Solve Camera Motion button, and Blender 
will start the calculation process. It will take a little while to complete 
the job. We won’t see many things happening after that, because it 
does the work internally. The most important thing to keep an eye on 
is this value:

Solve error reveals the accuracy of the calculations generated based 
on our settings. A value above 1.0 means that the solution calculated is 
not as accurate as it should be, so we would have some problems during 
the next stages; we don’t want that, so try to avoid going higher than 
1.0. A value lower than 1.0 should be good enough for what we need, 
while a value much higher than 1.0 would be totally unacceptable.
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If we still have values above 1.0, then we need to tweak a few things 
and recalculate the camera movement in the Solve panel.

The most common problem is having a tracking point that is not 
accurate enough. To check this, we can go back to 
the right-side panel in the Track section and we 
should see at the bottom an Average Error part. 
It works very similarly to the previous setting.

If it is above 1.0, the tracking point is not 
sufficiently accurate; however, it’s less critical 
than the overall solved camera calculation, so 
we could use values above 1.0 if we still have 
some other tracking points with good values. 
We could use tracking points with values up to 
2.0 more or less, but we should avoid use track-
ing points with a value near 3.0 or higher.

We should check all our track points one by 
one to make sure we only use the most accurate ones in the calcula-
tion on the Solve panel. If you notice some tracking points with high 
values, you should delete or disable the problematic ones.

There is also an interesting option on the left toolbar called Clean 
up, which highlights the markers 
with the values we want to delete. 
This will help us to find the 
wrong markers instead of check-
ing them manually one by one.

Another way to increase the precision of our camera solution is 
with the Refine section on the Solve panel:
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There are different options for a particular problem in this menu. 
Blender autocorrects some values, but this may affect the accuracy of 
the original parameters we provided, so make sure the values provided 
by this feature are what you are looking for.

Applying the Solved Camera

Let’s return to the 3D viewport. I suggest that you split the view, as 
we will still work a little bit more with the tracking interface and we 
will need the 3D viewport as well.

Now that we are on the 3D viewport, let’s change to the cam-
era view by pressing 0 on the numeric keypad. Then, in the tracking 
interface, click on the Set as Background on 
the Scene Setup section in the left panel.

We should see now how our footage is shown 
through the 3D camera in Blender; however, 
we don’t have any motion in that camera yet, 
so we need to apply the tracking solution to the 3D camera. To do this, 
we need to select the camera and go to the Object constraints button 
and then click on Add Object Constraint and select Camera Solver:

If we play back our animation now in the 3D viewport, we would 
notice that something is happening now with the camera, and we can 
even see the tracking points working as they should. However, the 
axis or the scale might be wrong, so we need to set up these things to 
make sure we are on the right track for the next stage.
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Go back to the tracking interface 
and click on the bottom menu in the 
Reconstruction option.

In this menu we will set up the axis 
and the main size of the scene. Let’s start 
with the origin of our scene. To do this, 
we just need to select one of our tracking 
marks and then click Set Origin in the 
Reconstruction menu. We should notice 
how the 3D viewport has changed.

Next we define the floor. For this one, we need three tracking 
marks that remain on the same axis in the real footage and that are as 
close as possible to the real floor; then we click on Set Floor.

We do the same with the wall if necessary. We can further tweak 
the scene with the other options in the Reconstruction menu to set 
the X and Y axes if we need.

The last parameter we need to define is the actual distance between 
two real points. That’s why it was important to collect as much infor-
mation as we could during the shooting of the footage so we can apply 
this information to these options. Let’s define the scale by selecting 
two tracking marks between which we know the distance and click-
ing on Set Scale. We can now define the size on the left-side panel 
under the Set Scale section.

Now we should have something quite close to the original footage 
but in our 3D scene. We could add some 3D geometry and play with 
it, but maybe we would need to tweak manually the origin point in 
the 3D viewport until it matches the perspective and the size of the 
objects we want. There are no formulas here—just move a little bit the 
origin point until what you see in the viewport makes sense to you. 
Usually it’s quite fast to fix small issues with the perspective just by 
moving the origin point a little bit.

As a final note in this process, I would suggest dropping some 3D 
elements in some areas we are going to use to see if those objects per-
form well during the entire sequence. If the result is not convincing, 
keep tweaking the origin point in the 3D viewport until you are happy 
with the result. Then we can proceed with the next stage: scene setup.
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Plane Track

This is a different technique that we won’t use in the example for this 
book, but I will explain it because it can be very useful for other proj-
ects. Basically a plane track allows us to place or replace an element in a 
particular dimensional plane. For example, we could replace an adver-
tisement banner from a shop in our footage or we could replace a cell 
phone screen—anything that remains in the same dimensional plane.

The good thing about using this tracker is that we are not forced 
to adjust our tracking marks to match the plane we want to use. As 
long as the tracking marks are on the same dimensional plane, we can 
always adjust our plane track in the position we need.

Let’s see an example:

We need four tracking marks so we can apply the plane track. They 
don’t have to be in the position we need as long as these marks stay on 
the same dimensional plane—in this case, the wall.

Once we have our four marks tracked, we can go to the Plane 
Track section on our Solve panel on the left side of the screen and 
click on Create Plane Track.
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Now we should see something like this:

That’s our plane track at its default position.
We can adjust the corners in the way we need manually:

Notice that now we can play back our footage and the plane should 
match our footage perfectly.

On the right panel we can find some interesting options as well:




