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PRIMER

Compression Primer

Getting started with compression

is primer is all about helping you prepare high-quality compressed videos. e best
starting point for achieving great results is to understand why and how compression is
done. While the mathematical basis of compression is very complex, the basic prin-
ciples are easy to understand. Uncompressed video les are too large and the data rates
are too high to transport e ectively over a local area network or the Internet, so you
need to compress them.

BITSTREAM TYPE

DATA RATE TIME ON ONE

700MB CD ROM

KILOBITS PER
SECOND

Uncompressed high de nition 745750 7.5 seconds

(1920 x 1080 29.97 fps)

Uncompressed standard de nition 167794 33 seconds

(720 x 486 29.97 fps)

DV25 (miniDV, DVCAM, DVCPRO) 25000 3min, 44 seconds

Typical DVD 5000 18 min, 40 seconds

VideoCD 1167 80 minutes

Broadband web video 100-2000 3 hours, 8 minutes at 500
Kbps

Modem web video 18-48 48 hours, 37 minutes at
32 Kbps

Data rates and storage requirements for di erent DV media types

e ratios between data rates used for authoring video and for distributing compressed
video can be huge. For example, converting from digital video (DV) to DVD typically
entails a 5:1 compression, and converting an uncompressed source to a modem-com-
patible video requires about a 9000:1 compression.  at leaves only about 0.1% of the
original datale . Youmay nd itsurprising thatvideo on the web looks and sounds as
good as it does!

In addition, di erent types of compressed video vary in bit rate. For example, in web
video, there is about a 100:1 ratio between the low end of dial-up modem rates and the
high end of broadband rates.

Type of video (format) and compression type are two di erent things: one video format
may support multiple compression types and ratios, and a type of compression may be
used in multiple formats. However, most standard video formats include requirements
that specify compression types and data rates.

DVD formats
Americans watch compressed video on DVD more than on any other media. (Digital
broadcasts over cable and satellite are close runners-up.)

Modern DVD-R burners can put 4.7GB of data on a disc (called a DVD-5). Manufac-
tured DVDs can use a dual-layer format that can hold 8.54GB (called DVD-9) of data.

ere are many di erent types of DVD, with higher-capacity formats being continually
introduced. A DVD-5 disc can hold nearly 5GB of data, which is enough for a high-
quality, two-hour movie. Consumer DVD burners available now can write to even
higher-capacity discs.
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e type of DVD that plays in a DVD player is most accurately known as DVD-Video. ere
is also DVD-ROM, which is a computer-formatted disc that requires a computer to play it in
e ect, itsalarge capacity CD-ROM. ere are also hybrid DVD-Video/DVD-ROM discs, which
play in regular DVD players, but also include information available for computer playback.

DVD-Video discs are mastered in either National Television System Committee format (known
as NTSC, the format used in the U.S. and Japan), or Phase Alternating Line format (known as
PAL, the format used in Europe and most of Asia). A set-top player (such as a home DVD player)
designed to play one format typically won t play discs in the other format; however, computers
can typically play both types. DVDs can also be region-coded, so they only play in DVD players
orso ware intended for a certain region. Region Coding is an optional feature.

VideoCD formats

VideoCD is an older disc-based format. It has much lower resolution and higher compression
ratio than DVD, and so it provides lower quality. However, it uses standard CD-ROM discs, so
VideoCD discs can play in a variety of devices, including most personal computers. A manufac-
tured VideoCD can play in any DVD player.

Like DVD, VideoCD discs can be either NTSC or PAL. VideoCD is very popular in PAL countries,
especially in Asia. As with DVD, so ware players support both formats, and many set-top players
support only one.

CD-ROM formats

Starting in the early 1990s, CD-ROM video was a popular medium. While the web has largely
replaced CD-ROM as a medium for interactive content, people still use CD-ROM video for many
applications, such as computer games and kiosks. Compared to web video, CD-ROM o ers much
higher bandwidth than broadband connections, and is capable of DVD quality on fast computers.

Internet formats

e web is the medium providing the most encouragement for development of video compres-
sion technology. e bandwidth available on the web is much less than on discs, so it is critical to
make every bit of data count. Also, unlike a consumer electronic device, the web enables devel-
opers to update player so ware at any time. So, the web has become a technology battleground
for producing the best technology, as quickly as possible.

Web video can use either real-time streaming mode or progressive-download mode. Real-time
streaming les require specialized streaming server so ware and are limited in quality by the
bandwidth available between the server and the end user. Progressive-download les load from
standard web servers, and may take a long time to download, but may also provide higher and
more reliable video and audio quality. Understanding the di erences between these modes, and
the strengths and weaknesses of each, is a major focus of this document.

Compression and mobile devices

Mobile devices, such as personal digital assistants (PDAs) and modern cellular phones, are a
relatively new medium for compressed video.  ese devices have small screens and slow proces-
sors, even compared to a laptop computer, but the ability to play video back on extremely small
and lightweight devices can have great value.

Most compressed video formats can be played on some mobile devices, including Adobefi Flashfi
Video, MPEG-4, Microso fi Windows Media, and RealMedia. Dedicated mobile formats, like
Kinoma, are also available.

In many ways, video on mobile devices, especially cellular phones, is reminiscent of the early
days of video on desktop computers, in that technology is still evolving. Today, there are no
universal formats or settings for mobile devices. Instead, content has to be optimized for a small
class of devices or even a particular model. When the optimization is successful, the results can
be great.
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Understanding the fundamentals of compression

Compression tools and formats hide the mathematical complexity of compression from the user,
but to achieve the best results, you need to understand the fundamentals of why and how com-
pression tools and formats operate.

How people see and hear

Our senses of sight and hearing are powerful, but have limitations that make compression pos-
sible. e human eye and brain are skilled at perceiving high levels of motion and detail at the
same time, or high levels of motion and color at the same time. In the same way, hearing is pow-
erful, but has its limitations. We may easily hear a sound in a quiet environment, but not hear
itin aloud one. Human ears are best attuned to the frequencies of human speech and are less
perceptive of higher or lower tones. Compression technologies take advantage of the strengths
and weaknesses of human senses by reducing data that isn t likely to be perceived.

How compression works

Fundamentally, compression works by summarizing a sequence of images and sounds as

ef ciently as possible. Video that has been compressed doesn t provide an identical representation
of the source le back to the user the data rates would be far too high. Instead, the encoded les
describe the important details of the content as tersely as possible while still providing a repro-
duction that, to the human sensory system, provides the experience of the original as accurately
as possible.

A matched pair of a compressor and a decompressor, better known as a codec, performs the
compression. A compressor is part of the encoding process, reducing the amount of data re-
quired to store the video. A decompressor works on the receiving end, decoding the compressed
data so that it can be presented to the viewer. It s important that the pair be matched because the
decoder (decompressor) needs to understand the encoder s (compressor s) summary of the data.

Types of compression
Video codecs can use spatial compression, temporal compression, or a combination of both.

Spatial compression

Spatial compression, also called intraframe compression, a ects only a single frame at a time. Most

compressors only use spatial compression, so there aren t any interdependencies among frames.
is type of compression makes random access to any point in the video and editing easy.

Spatial compression nds redundancy within a frame either in areas of at or similar colors,
or areas of a frame that look like other areas of the frame and saves space by encoding these
similar areas by reference, rather than by a literal description of color attributes for each and
every pixel.

Many codecs are based on a technique called discrete cosine transformation (DCT).  ese
codecs deal very well with smooth gradations in an image, but they may not be as successful at
encoding random details or sharp edges at lower bit rates. Any compression technique that
encodes images at too low a data rate, can cause visible degradation of the image.  is degra-
dation results in visible aws called artifacts. Two of the most common kinds of artifacts are
ringing (in which a sharply de ned edge may have a halo or smudge) and blocking (in which a
smooth edge can become blocky in appearance). One common area of trouble is small text with
sharp edges. Some codecs use very di erent base technologies, like wavelet, and therefore deal
better with sharp edges.

Temporal compression

Temporal compression, also called interframe compression, adds the ability to use other frames
as a reference for the current frame. In video, each frame tends to be similar to the frame preced-
ing it. Temporal compression encodes only the changes from one frame to another (with the
exception of key frames, as described below, which contain a complete representation of the data
in a frame, without reference to previous frames).

Temporal compression gets a lot of research attention and has the most room for future
improvements.
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Frame types and compression
You can reveal many fundamental concepts of compression by looking at the kinds of frames in a
le. Depending on the codec and options used, one, two, or three kinds of frames may beina le.

A keyframe, or I-frame, is a complete image that is compressed using intraframe compression.
An I-frame isn t based on any other framesinthe le. e rstframe of a movie is always an
I-frame.

A delta frame is compressed using interframe compression and contains only those portions of
the adjacent frames that are di erent. If two frames are mathematically identical, and the second
one is a delta frame, it will require only a few bits to encode. But if more than half of the image
isdi erent, most codecs automatically generate a new I-frame. For typical content, a delta frame
might be only 10-20% the size of the same frame at the same quality as an I-frame.

ere are two main types of delta frames: P-frames and B-frames. e content of a P-frame
(predictive frame) is based on the previous frame; the content of a B-frame (bi-directional frame)
is based on the previous and subsequent frames.

I-frames are important for accessing random points in the video because they re the only frames

that can be decoded all by themselves. To access a delta frame, a player must not only decode that
frame, but the I-frames to which it refers. As the frequency of the I-frames increases, the number
of frames that needs to be decoded for a random access operation decreases.

B-frames are mainly used in MPEG formats. A B-frame can use image elements from the frames
on either side of it, which improves compression e  ciency. However, B-frames cannot use image
elements from other B-frames. s restriction prevents frames from being based on frames that
are based onthe rstframe an impossible recursive loop.

Most authoring codecs, like Motion JPEG and DV, only use I-frames. Editing is easy with
I-frames because you can reassemble frames without regard for the other frames they might be
based on.

Codecs vary in how well they encode complex frame transitions. For example, fades up and down
are very dif cult for some codecs, but some newer codecs have code built in to handle fades.
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A typical 15-frame Open GOP as used in a NTSC DVD. Note that in an Open GOP, the trailing B-frames can refer
tothe rstl-frame of the next GOP.

Color modes
While it might seem esoteric, the di erent ways that codecs describe color matter a great deal in
practice. ey can be a source of confusing terminology in the video world.

ere are three basic types of color in today s codecs:

Monochrome In a monochrome mode, only luminance (brightness) matters. is color type
works great for black-and-white movies. Most video codecs don t have an explicit grayscale
mode. Notable exceptions are Cinepak and JPEG (although, not all tools expose the color space
control).

Red, Green, Blue (RGB) Computer screens and televisions are natively RGB  the screen has red,

green, and blue phosphors for CRTs and planes for LCDs. RGB isnt very ef cient for video

content, so RGB codecs aren t used for broadcast video delivery anymore. However, RGB is

widely used for screen recordings and motion graphics. Compression Primer



Y CbCr (also called YUV, although YUYV properly only refers to how color is used in NTSC
video)  ese codecs encode luminance and two color-di erence channels (the same technique
used in the Adobe Photoshopfi LAB mode). Because there are three colors, you can convert
Y CbhCr to RGB for display. By separating out the chroma and luma channels, you can keep the
critical luma information at full resolution and use less resolution for the chroma information.
is process greatly reduces data rate and processing requirements. You can convert RGB to
and from Y CbCr adequately, but there are always some colors that are available in one mode
but not the other, and there can be rounding errors as part of the conversion. By working in
tools that support 16-bit-per-channel RGB, like Adobe A er E ectsfiso ware, you signi cantly
improve the quality of this conversion.

Color depths

Color depths de ne the precision of the colors and determine how many gradations of intensity
there are. Color depth is measured in the number of bits per channel (bpc) and fall into the fol-
lowing categories:

8-bit (indexed) color (0 en called 8-bit or 256 color) Early color computers used indexed color.
Instead of each pixel having a measurement for red, green, and blue, each pixel was assigned a
code, and a look-up table translated that code to actual RGB values, which the computer could
display. Some codecs supported even lower modes, like 4 or 16 colors, providing a very simple
compression scheme by reducing the number of bits required to store the image. e 8-bit
color depth doesn t work well for video because even the simplest scenes use more than 256
colors. eonlysigni cant format that still requires 8-bit indexed color is GIF.

5bpc (0 encalled ousands of Colors or High Color) A er the 8-bit era, the most common
consumer bit depth was 5 bpc. On Macintoshfi computers, this was exactly 5 bits per red, green,
and blue, with one bit reserved for an alpha channel. Microso Windowsfi gave an extra bit to
green, which improved luma quality (brightness information), but le no room for an alpha
channel. e 5-bpc color mode was used for some very early video-compression codecs. Today,
it is mainly used for screen recording applications where it may provide better compression
and performance than 8-bpc color without any obvious degradation.

8 bpc (also called Millions or True Color) Sometimes called 24-bit or 32-bit mode. e 32-bit
mode still uses 8 bits per channel but with an added alpha channel.

10bpc is mode is used in high-end Y CbCr authoring systems (such as Digital Betacam and
D1) and some analog capture cards. It provides 1024 gradations instead of 256, which reduces
banding (uneven transitions in gradated colors), especially with multiple generations of e ects.
Itisnt used in any delivery formats, although some authoring codecs supportit. e 10-bit

Y CbCr mode provides four times more accuracy per channel than 8-bpc color when convert-
ing to or from 16-bit-per-channel RGB in A er E ects.

16 and 32 bpc Some high-end applications use 16-bpc or 32-bpc color to preserve more color
detail.  ese modes are especially useful when you have a multi-step authoring process, need
to apply visual e ects to your images, or when you convert from and then back to Y CbCr.

A erE ects6and later can process 16-bpc color. A er E ects 7.0 introduces 32-bpc color
capabilities. Video that is saved at 16 or 32 bpc is not currently delivered to end users.

Color sampling

Y CbCr formats support color subsampling. Color sampling records fewer pixels of chroma
(color) information than luma (intensity) information. e terminology for color sampling is
confusing because it uses an X:Y:Z format. e rstvalue is the number of luma samples that are
described this is almost always four. e second value is the number of chroma samples per
luma sample on the rst, third, h, and succeeding odd lines. So if this value is two, there are
two chroma samples per four luma samples horizontally. e last value is the number of chroma
samples per luma sample on the second, fourth, sixth, and succeeding even lines. If this number
is zero, the chroma sample from the rst line is used.

4:4:4 Chroma is sampled every pixel with no subsampling. Y CbCr delivery codecs dont use
this format because it uses a lot of bits and doesn t provide any additional apparent quality. In
authoring applications, it is sometimes internal. RGB is always 4:4:4.
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4:2:2  isformat is used for high-end video authoring, in formats like DV50, Digital Betacam,
D1, and Motion JPEG. A few delivery codecs like H.263 use it as well.

4:2:0 e vast majority of delivery codecs use this format.  ere is one chroma sample per
2 x 2 block of pixels. is chroma sample looks nearly as good as 4:4:4, but at half the bits per
frame. It is also used for PAL DV (but not PAL DVCPRO).

4:1:1 NTSC DV and PAL DVCPRO use this format. It contains the same number of bits per
frame as 4:2:0 but with one sample per 4 x 1 block of pixels. is format is better for interlaced
content because each eld gets its own sample; however, it can result in visible chroma artifacts
in areas of high saturation, which can be a problem with bluescreen or motion graphics source.

YUV-9 isformat has one chroma sample per 4 x 4 block of pixels. is format results in notice-
ably degraded quality, so it isnt used in modern codecs. Legacy codecs that use it include the
Indeo family and the original version of Sorenson Video. (Sorenson Video 3 uses 4:2:0.)

4:2:2 4:2:0

[4:1:1] 4:2:2

The most common types of color subsampling

Audio compression
While audio may use only a small fraction of the bits in a compressed le, it is responsible for
half of the experience.

Sampling rate

e most fundamental factor in audio is sampling rate, which is measured in Hertz (Hz), or
cycles per second. Audio CDs use 44100 Hz, or 44.1 kilohertz (KHz), which provides excellent
reproduction.

SAMPLE USED SUFFICIENT FOR

8KHz Phone system Speech

11 KHz Old multimedia standard Better speech

22.050 KHz Also old multimedia standard Recognizable music

32KHz Common in broadband video Minimum for decent
music

441 KHz Audio CD Music

48 KHz DVD, DAT Music

96 KHz High-end audio recording Music mastering

Typical sample rates for common use.
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Bit depth
Bit depth is the number of bits used for each sample in each channel the higher the bit depth,
the better the audio quality.

8-bit sampling Originally, multimedia audio used 8-bit sampling, which means there was a
measurement of volume from 0-255 for each sample. is bit depth, which was responsible
for that harsh sound in the early CD-ROM titles, produces fairly poor quality audio.  ere is
no reason to distribute 8-bit audio anymore. Modern 16-bit codecs provide better quality at a
smaller le size than 8-bit codecs were ever able to.

16-bitsampling  is bit depth is the current standard for audio distribution. Most modern
codecs and all audio CDs use 16-bit sampling as well.

20-bitsampling s bit depth is used for professional audio recording to provide a better
dynamic range than 16 bits. Codecs that support 24-bit audio (described later) can e ectively
take advantage of 20-bit sources.

24-bitsampling is bit depth is rapidly becoming the standard for professional audio record-
ing because it provides more sonic detail than 16-bit sampling, meaning you can use many
more e ects and layers without introducing errors. A few delivery codecs now support 24-bit
sampling, most prominently Microso Windows Media Audio (WMA) Professional. e

di erence between 16-bit and 24-bit samples is not easy to hear on a typical home computer
speaker system, but it could begin to matter as people integrate personal computers into home
theaters.

Channels

Most audio from computers is either mono with a single channel or stereo with two channels.
Low bit rates generally use mono because it requires fewer bits. e industry is evolving to use
multichannel (5.1 and 7.1) audio support as well. Multichannel support is included today with
Microso  WMAQ Pro and RealNetworks Real Audio 10. And of course, DVD has always sup-
ported multichannel through Dolby Digital.

Perceptual audio compression

Reducing the sample rate and number of channels can reduce the data rate; however, good com-
pression must go well beyond that. Most modern codecs use perceptual encoding techniques:
that is, an internal model of the human auditory system determines the important parts of an
audio source and spends the available bits on those parts. At low data rates, the audio can still
sound quite altered from the source. e number of bits required for good enough quality has
been dropping precipitously in recent years.

Compressione ciency

So, how does someone compare codecs? e fundamental measurement is compression ef ciency,
which is de ned by how many bits are required to reach a particular quality level. When improv-
ing compression ef ciency, you can choose to lower the data rate while keeping the quality the
same, increase the quality while keeping the data rate the same, or pick a point in between.

You can t measure compression ef ciency with a single number. Relative performance varies
greatly and depends on the source and the data rate. Typically, the higher the data rate, the
smaller the quality di erences. Its with aggressive data rates and dif cult content that compres-
sion ef ciency makesadi erence.

Authoring video for future compression

One key to high-quality compression is creating content that compresses well. Sometimes it isn t
possible to create this type of content legacy content is legacy content. But when you create
content for compression, there are a variety of techniques that you can apply to produce better
results. You can apply these techniques during preproduction, production, or post-production.

Preproduction
In preproduction, you plan the various elements of a project. It s best to introduce the idea of
compression early in a project, so all members of the team can consider the implications.
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Production
During production, there are techniques you can use to produce video that compresses well:

Interlaced versus progressive scan For content shot with a video camera, one fundamental
decision is whether to use interlaced or progressive scan video. Historically, video was always
interlaced. In an interlaced frame, the odd and even lines, called elds, contain images that are
captured half the frame duration apart. Each video frame is made up of two elds.

Why do elds existinvideo? e rsttelevision sets used a single electron gun to shoot a
steady beam of electrons at the inside surface of the picture tube.  ese electrons would excite
the phosphorous material that coated the inside of the picture tube and make it glow, creating
animage. e gun would move from one side of the screen to another, illuminating a single
line, known as a scan line. It would then drop down a line and move across once more. It
would do this for the 486 lines that made up the image. e problem was that by the time the
gun would get about half way down the screen, the lines at the top were already beginning to
fade out.

e solution was to split the 486 lines into two elds called odd and even (consisting of odd
numbered lines and even numbered lines). Now the electron gun could skip every other line
and draw a complete eld from top to bottom. It would then start from the top and Il in the
missing lines. e result was that the eye would see a complete image because only half would
be fading away at any one time.  is interlacing of the odd and even lines became known as
interlace scan or eld scan mode.

NTSC video has a frame rate of 29.97 frames per second (fps), or roughly 30 fps, with two
elds per frame (59.94 elds per second). PAL video is 25 fps (50 elds per second). As a result,
the second eld shows an image that is about one-sixtieth of a second later in time in NTSC
and one- ieth of a second later in PAL. If motion occurs in the video, then the image in one
eld will be slightly o from the image in the other. You can see thise ect if you pause your
VCR. Many VCRs will pause on a frame and continue to alternate between the two elds that
compose the frame.  iscausesane ectcalled eld jitter.

isdi erence between elds adds complexity to the compression process. A good video com-
pression tool must read and understand elds, compress them independently, and allow for
them to be played back as elds in the compressed format. Compression for the web generally
does not show elds because computer monitors are not eld-based. Advanced technology for
computers allows the entire screen to be drawn in a single pass, usually with more than one
electron gun for tube-based displays. Flat panel monitors do not use electron guns, and they
generate the entire screen instantly.  is process is known as progressive scan.

Interlaced video does not look good on progressive scan monitors. Compression techniques
for the web usually change the video from interlaced scan to progressive scan. e most basic
method for this change is to discard one eld and duplicate the other to create the full frame.

is process reduces the amount of data you started with by 50%, which can adversely a ect
the nal quality. e more complex method is for the encoder to read both elds and interpo-
late (blend) them into a single frame by changing the pixels to smooth out the timing di erence
between the elds. is more complex method allows you to still use all the original data from
the video and produce higher-quality output for progressive scan monitors.

Cameramotion e amount and type of camera motion has a huge e ect on the compress-
ibility of content. Camera motion changes every pixel of every frame. Lack of camera motion
is the simplest, of course. But modern codecs can encode camera motion, such as that created
using dollies, quite well. Tilts and pans are more dif cult. Depending on the codec, rotating
the camera (a Dutch) can be trivial or extremely costly in compression ef ciency. e most
dif cult motion for any codec is hand-held camera motion with random jostling.

For compression, it s much easier to handle changes of view by editing rather than camera
motion, especially at lower data rates. In post-production, the motion stabilization tools in
A er E ects can remove unwanted camera motion before compression to reduce the size of
the output video le.
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Shutter speed is speed controls how long the aperture is open in the camera, and hence,
how long light hits the Im or the CCD. Slower shutter speeds let through more light, and
hence less grain, which helps compression. Slower shutter speeds also cause moving parts of
the image to become blurry, which makes them easier to compress.

e default shutter speed for most cameras is half that of the frame rate: 1/60 of a second for
NTSC, 1/50 for PAL, and 1/48 for Im. e defaults provide good results for most video meant
for compression. e exception to those defaults is action and sports videography, where video-
graphers avoid motion blur to make slow-motion images crisp and clear. Be aware of these
exceptions in compression tests.

Backgrounds A dif cult motion for codecs is foliage rustling in the breeze. Foliage is green,
which makes up the majority of luma and therefore gets allocated many bits in the compres-
sion. Leaves have hard, irregularly shaped edges, and details that require many bits to encode
well. Additionally, the motion of foliage in the breeze is largely random, with leaves constantly
overlapping and revealing, all motions that are very dif cult for motion estimation to handle.

Depth of eld A useful and subtle technique for controlling the complexity of images is depth
of eld. By managing the depth of eld, you can keep unimportant objects in the background
or close foreground out of focus while clearly showing the actual subject of the shot. Depth of

eld is very common in cinematography and photography, so it looks natural to the audience.

If there is not enough spatial separation among objects, backing up the camera and using a
telephoto lens narrows the region in focus.

Post-production

Post-production techniques can have as much e ect on compressibility as production techniques.
Because post-production techniques occur later in the process, it is o en possible to adjust them
based on the results of test compressions, making ne-tuning much easier.

Static versus moving images As in production, super uous moving images arent appropriate
for content that you plan to aggressively compress. ey are not that important for DVD, but
they are for web and CD-ROM.

Motion blur In the same way that a real-world shutter speed introduces motion blur that helps
compression, you can use the virtual shutter in rendering applications. For e ects that support
motion blur, render them with a shutter speed that matches that of the source.  is speed
might be expressed as a duration, or,asin A er E ects, as the angle of a virtual shutter. e
default is 180 , which corresponds to a shutter speed half that of the frame rate.

Anti-aliasing is rendering technique so ens the edges of rendered elements, letting a pixel
at the edge of an area be an intermediate value. Smoothing out transitions among parts of the
image improves compressibility and appearance.

Anti-aliasing may be its own control, or it may be part of an overall group of rendering set-
tings. For example, in A er E ects, anti-aliasing is automatically turned on when encoding in
Best mode.
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These samples show an Adobe Illustratorfi le (top left), the le exported to a Photoshop le (PSD) aliased (top
right) and anti-aliased (bottom left), and then converted to JPEG in Adobe ImageReadyfi (bottom right). The les
were converted to the same size, and, the anti-aliased image has signi cantly fewer artifacts.

Progressive rendering When working with interlaced source video, it may be appropriate to
render motion graphics as progressive scan when making the compression master. By render-
ing the project in progressive scan mode, you can deinterlace the interlaced source, but the
graphical elements remain a perfect progressive.

Capturing video: choosing formats and connections

Capturing video is how content gets from an external source like a VTR or camcorder into the
computer. e type of video, or format, and to a lesser extent the connection type you select to
capture content, can dramatically a ect the quality of the video on the computer. It s always
desirable to start with the highest possible quality video and audio signal. In almost every case,
compression doesn t make video look better than the original source. e higher the quality of
the source material used, the higher the quality of the nal compression results. e inverse is
also true, so it is helpful to build a basic understanding of the video and audio formats available
and how they compare in quality.

Today s editing so ware, such as Adobe Premierefi Pro, and many compression so ware tools,
can capture content in a variety of ways. Video can be captured from analog or digital sources.
Both have a variety of di erent video and audio formats available and various physical connec-
tion types that can be used. In most cases, you Il need to install a video capture card with the
proper physical connectors in your computer to perform the captures.

To understand the video formats, you must understand the video signal components. In the
beginning of video, we dealt only with brightness, or luminance (luma) signals. e variations
from very low brightness all the way to complete brightness gave us black-and-white television.
Color was added by generating two channels of color, or chrominance (chroma) values for the
signal. To accommodate the millions of black-and-white television sets still in use, a method for
adding color was invented that allowed a black-and-white set to ignore the colors and still show
the luminance, or black-and-white, picture. Since broadcast television is transmitted over anten-
nas, the luminance and two color channels are sent together as a single signal. e various video
formats used today were created using this technology.
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