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Animation: Adding Motion (and Time)

CST 201: Media Tools

Dr. Erlandson

Overview
This lecture is broken up into three main sections:

• What is Animation?

• Traditional Animation Techniques

• Computerized Animation
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What is Animation?
Before we dive into the ins and outs of 
traditional animation techniques (which 
leads to computerized animation), it can 
be helpful to stop and think about what 
animation actually is.  So, what is 
animation?  Essentially, animation is the 
rapid display of a sequence of images 
of 2-D or 3-D artwork or model positions 
in order to create an illusion of 
movement.  The animated GIF shown1 at 
right is an artists rendition of NASA's 
Deep Space 22 probe.  It's a series of 
sketches (ninety-three total, actually) shown in rapid sequence to create the illusion of motion.  The 
optical illusion created by the rapid sequence is possible due in part to a (debatable) phenomenon 
called persistence of vision34, which is associated with the phi phenomenon and beta movement.

The most common method (or channel) of presenting animation is as a motion picture (film) or video 
program.  The word "animation" comes from the Latin anima5, which loosely translates into the 
"animating principle," or the vital force inside every living creature.  So, in other words, "animation" 
can be thought of in this context as the technique of giving "life" to inanimate objects, drawings, etc.

Traditional Animation
Beyond flipbooks like the one shown above, one foundation of 
traditional animation is the hand-drawn animation that is 
typically called cel animation (due to translucent “cels” used in 
process).  As you can see in the diagram6 at left, there are three 
cels combined to make a single composite image – two different 
characters and a background.  Animators could keep one or more 
cels the same while changing one or more cels, creating 
animation in front of still backgrounds – without having to 
redraw the non-changing parts of the image in every frame of the 
animation.  Many of the older Disney animations are perfect 
examples of this technique.

1 If, for some reason, the animated GIF does not work for you in the PDF format, I've included the same animation in the  
media folder for this lecture: DS2_flipbook.gif.

2 http://nmp.nasa.gov/ds2/mission/mission.html
3 http://en.wikipedia.org/wiki/Persistence_of_vision
4 http://www.aber.ac.uk/media/Modules/MC10220/visper08.html
5 http://en.wiktionary.org/wiki/anima
6 Image credit: Garrett Albright (http://commons.wikimedia.org/wiki/File:Animation_cells.png)
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Where have you seen this already?  Think about Layers in vector and bitmap image editing tools 
such as Photoshop and Illustrator.  The layer concept in these programs is based on the cel technique 
shown here.

Rotoscoping
Another type of traditional animation is called rotoscoping, 
which is a process where an animator traces live-action 
movement, frame by frame.  For example, the image at right 
shows several frames from a rather famous movie called The 
Kiss from 18967.  It's a simple movie8 that shows two people 
kissing.  Now imagine you're creating the same kiss movie as 
a rotoscoped animation.  You'll take each frame of the film of 
that movie and create a hand-drawn version, and then put 
them together in the right order and shuffle through them 
really fast.  Voila!  Rotoscoped smoochers!

Two modern day examples of films that employ rotoscoping 
(albeit not completely traditional) are Waking Life9 and A 
Scanner Darkly10.  If you haven't seen these movies, I highly recommend both of them!

Stop Motion
A third type of traditional animation is called stop-motion.  Stop-motion animation is used to 
describe animation created by physically manipulating real-world objects and 
photographing them one frame of film at a time to create the illusion of movement.  You've 
probably seen several types of stop-motion animation: Wallace and Gromit, Celebrity Deathmatch, 
and, of course, South Park.  Again, these examples aren't necessarily entirely traditional, but they 
employ the concepts of traditional stop-motion animation.

There are several different types of stop-motion animation, including puppet, clay, cutout, silhouette, 
and pixilation.  We'll explore each type in further detail here.

Puppet

Puppet animation is pretty simple: it's 
stop-motion recordings of puppet figures 
interacting within a constructed 
environment.  Pictured at right is a still 
image from Cirkus11, a Danish puppet 
animation created in 2004.  Some other 

7 http://en.wikipedia.org/wiki/The_Kiss_(1896_film)
8 https://www.youtube.com/watch?v=Q690-IexNB4
9 http://www.imdb.com/title/tt0243017/
10 http://www.imdb.com/title/tt0405296/
11 https://vimeo.com/20966831
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examples of puppet animation include The Nightmare Before Christmas12, James and the Giant 
Peach13, and Fantastic Mr. Fox14.

Clay Animation

Clay animation is similar to puppet animation, except that instead of puppets, it employs figures 
made of clay or a similar malleable material to create stop-motion animation.  This type of animation 
is often abbreviated as claymation.  One excellent example of recent claymation work is a short film 
called Pigeon Pilfer15 done by a student (Michael Stevenson) at San Francisco State University. 
Michael even created a small website for the project that has a few behind the scenes photos16.

Cutout

Cutout animation is a type of stop-motion animation produced by moving 2-D pieces of material 
(such as paper or cloth) frame by frame across a variety of backgrounds.  Monty Python implemented 
tons of cutout animation into their title sequences17 and animations18.  The all-too-famous South 
Park cartoon also implements cutout animation techniques.  If you want to spend some time with 
some pretty fantastic examples of cutout animation, you can watch almost all of the episodes for free 
at South Park Studios19, and on YouTube you can even still catch a glimpse of one of the original pilot 
episodes20 that helped spawn the series.

Silhouette

Silhouette animation is really just a variant of cutout 
animation in which the characters are backlit and only 
visible as silhouettes.  In case you're wondering what a 
silhouette is, it's basically an outline of the shape of the 
character, colored solid black (or perhaps some other dark 
color) – such as this cat pictured at right.

Perhaps the most famous silhouette animation is the 
Adventures of Prince Achmed21.  A more recent example of 
silhouette animation is The Tree22 (by Leander Huizinga), 
which is a pretty charming little short film – and actually 
uses traditional cutout stop-motion animation techniques!

12 http://www.imdb.com/title/tt0107688/
13 http://www.imdb.com/title/tt0116683/
14 http://www.imdb.com/title/tt0432283/
15 https://vimeo.com/3751394
16 http://pigeonpilfer.com/making
17 http://www.youtube.com/watch?v=49c-_YOkmMU
18 http://www.youtube.com/watch?v=JXCpYgd338U
19 http://www.southparkstudios.com/
20 http://www.youtube.com/watch?v=ELxeSadruMI
21 http://www.imdb.com/title/tt0015532/
22 https://vimeo.com/6327777
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Pixilation

Pixilation is a really cool version of stop motion in which human beings are the “puppets” that are 
animated with stop-motion.  One excellent example is a human-powered version of Pong23 that was 
filmed in some sort of lecture hall or auditorium.  An even better example is a great little short film 
called Maori's Morning24.  After watching Maori, can you see the benefits of using stop motion with 
humans as characters?

Finally, check out this film called Frames25, which is, among other things, a tour-de-force of a variety 
of the animation techniques we've just covered.  In addition, it implements some computerized 
animation techniques which we'll be getting to shortly – in fact the website for the film has some 
pretty cool behind the scenes26 photos.  And, to sum up our section on traditional animation 
techniques, check out this laundry list of stop-motion films27.  How many can you check off the list?

Test Yourself
1. How might these different types of 2-D animation be relevant to your interactive map 

project?  For example, think about ways you could use cutout or silhouette animation 
effectively in an interactive map to make it more engaging for the user.  Try sketching out 
some concepts and see what you can come up with.

2. See if you can make your own quick pixilation animation.  All it takes is a digital camera (or 
smartphone) and a little bit of patience. :)

Computer Animation
At first glance, the difference between computerized animation and traditional animation is pretty 
simple: computerized animation is essentially computerized versions of the same techniques used in 
traditional animation practices (flipbooks, cel animation, rotoscoping, stop-motion).  Yes, this is true, 
but it's not the whole truth...it's a bit more complicated than that.  For starters, computers have 
enabled us to create some fairly sophisticated three-dimensional techniques.

So, two-dimensional computer animation consists basically of computerized versions of the 
traditional animation techniques, such as the Bendito Machine28 series, which is done entirely in 
Flash.  On the other hand, three-dimensional computer animation consists of extensions beyond 
these two traditional techniques.  The unifying factor between these two approaches is, of course, 
that all of the actual animation is generated by one or more computer software applications.

Let's look at both 2D and 3D computer animation a little more closely.

23 http://www.youtube.com/watch?v=jCDnKcVjgsc
24 https://vimeo.com/12904463
25 https://vimeo.com/32487239
26 http://www.frames-film.info/behind-the-scenes/
27 http://en.wikipedia.org/wiki/List_of_stop_motion_films
28 http://www.benditomachine.com
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Two Dimensions
Two-dimensional computer animation involves, at its most fundamental level, the movement of 
vector or bitmap graphics across a defined cartesian coordinate space over a finite amount of time. 
Essentially, a bunch of flat shapes moving from point A to point B.

Several traditional techniques have been specifically embraced and enhanced by the “digital 
revolution” of computer animation, including tweening29, onion skinning30, and interpolated 
rotoscoping31 to name a few.  Remember all those crazy iPod commercials with people dancing around 
as solid white shapes on colored backgrounds?  That was computer-generated interpolated 
rotoscoping based on video footage of live dancers.

Two dimensional animation can also be entirely generated by computer programming or code.  For 
example, check out the freely available Processing32 language.  I've included a video by Guido 
Corallo33 in the media folder – Radial-Bilateral.mp4 – that shows a quick example of animation 
created entirely with Processing (plus music).

Three Dimensions
If Guido Corallo's work wasn't cool enough, well, three-dimensional computer animation will 
certainly do the trick!  Take everything possible with two-dimensional animation and add another 
dimension of spatial movement.  The possibilities for creativity are exponentially increased.

If you're interested in hitting the ground running 
with 3D animation, a really good place to start is 
Blender, whose logo is pictured at right.  Blender is 
“the free open source 3D content creation suite, 
available for all major operating systems under the 
GNU General Public License.”34  Not only is the software free to download, the web-based 
documentation is extremely thorough and the community of developers and animators that use 
Blender are typically very helpful to “newbies!”

If you can remember way back to one of the first lectures on elements and principles of visual design, 
there was a distinct difference between shape and form.  That's one of the key differences between 2D 
and 3D computer animations.  As I just mentioned above, the basics of 2D animation involve moving 
shapes across a 2D space, the same holds true for 3D – you're moving forms through three 
dimensions of space.

This makes the physical calculations necessary for realistic movement a lot more complicated in 3D 
computer animation.  This also means that a lot more computational power (i.e. processing power, 
memory, and storage) are necessary for increasingly realistic 3D animation.

29 http://en.wikipedia.org/wiki/Inbetweening
30 http://en.wikipedia.org/wiki/Onion_skinning
31 http://en.wikipedia.org/wiki/Rotoscoping
32 http://processing.org/
33 https://vimeo.com/37141594
34 http://www.blender.org/
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The three primary outlets for 3D computer 
animation are simulations, games, and 
movies.  One example of 3D simulation 
software is Celestia35, which is a freely 
available space exploration tool that provides 
realistic simulation of the entire known 
universe.  Pictured at left is a screenshot from 
Celestia showing NASA's Voyager 2 craft 
flying by Neptune just before leaving the solar 
system altogether.  Flight simulators are 
another very common example of simulation 
using 3D computer animation.

I'm willing to bet you've probably played (or at 
least seen) any number of video games that employ 3D computer animation at various levels of 
sophistication.  These games are essentially simulations (at some level of realism) that have rules of 
engagement that provide for competition amongst players – but, from an animation standpoint, 
they're not much different, really.  You could say the same for 3D animated movies – such as the 
famous collection of films generated by Pixar Animation Studios36.  For an in-depth look at the 
making of these types of movies (and games), check out all the projects37 that have been produced by 
the Blender Foundation to demonstrate and improve the “production pipeline” of Blender.  For 
example, pictured below is a screenshot38 from the Yo Frankie! Game created with Blender.

35 http://www.shatters.net/celestia/
36 http://www.pixar.com/
37 http://www.blender.org/features-gallery/blender-open-projects/
38 Screenshot © copyright Blender Foundation | apricot.blender.org
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Honestly, I could go on for pages and pages about animation – there's so much to cover!  However, we 
do have a great class that spends an entire semester approaching this topic in pretty thorough detail. 
I think we've covered enough here to touch all the bases that are relevant for the work you'll be doing 
in this class (and a lot beyond that, actually!).

So, we'll stop here.  I encourage you to spend some time going back through all the links I've included 
in the lecture, and extending your exploration with other examples beyond these.

Prepare for Class
I know we're just now getting “officially” started with the poster project, but spend some time 
exploring the Internet on your own for some examples of interactive maps.  Look for good examples of 
interactive maps that use animation techniques like those described above to make the content more 
engaging.  Make a list, ranking each map – and explain your rankings.  Be ready to share these with 
your group so that everyone can get their creative juices flowing.

Also, spend some time checking out Flash Catalyst.  It's a super-simple program to learn how to use, 
but it will take you some time to get the hang of it.  Luckily, there are lots of excellent learning 
resources available, especially through Adobe's own website and the tutorials available through 
Lynda and/or Atomic Learning.
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