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When computer graphics are created, they are either 

raster or vector images. Photoshop supports both types 
of images, and it is common to mix the two in a single 
project. Newer versions of Photoshop contain the vector 
type, giving it the ability to be resized and edited within 
Photoshop and After Effects. While all graphics for video 
end up as raster images, a clear understanding of the two 
categories will help you build, modify, and import artwork.

Pixel by Any Other Name
The pixel is the building block upon which our industry is based. 

The term pixel is a fusion of the words picture element, and it is aptly 
named. The word was coined to describe the photographic ele-
ments of a television image. Back in 1969, writers for Variety maga-
zine took pix (a 1932 abbreviation of pictures) and combined it with 
element to describe how TV signals came together. Earlier reports 
exist of Fred C. Billingsley coining the word at NASA’s Jet Propul-
sion Laboratory in 1965. While the exact origins of the word may be 
disputed, the meaning is not. Use of the word pixel quickly caught 
on, fi rst in the scientifi c communities in the 1970s and 
then the computer graphics industry in the mid-1980s.

The pixel is the smallest amount of space that exists 
in our creative universe. Pixels contain color, and these 
colors combine to form images. Bitmaps (also called ras-
ter images) are used for continuous tone or photorealis-
tic images. If you continue to zoom in on an image, you 
can eventually see the pixel grid that forms the image.

To zoom:
• Use the Zoom tool.
• Press x �= or - (L�= or - on Windows).
• To fi ll the screen, press x �0 (L�0).
• To view at 100% magnifi cation, press x �O�0 

(L�A�0). 21

PIXELS: TIME FOR TECH

Pixels Build Pictures

Picture elements, more 
commonly known as 
pixels, are the building 

blocks of the video industry. In 
Photoshop, you will edit pixels 
when working with your source 
photos and video frames.
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Raster images. When working with raster images, you edit pix-
els rather than shapes or objects directly. Proper selection tech-
niques are important to get accurate results. Raster images are 
resolution-dependent in that they contain a specifi c number 
of pixels. Therefore, images will lose detail and appear jagged 
if they are scaled above 100% by a video software application. 
If you need to scale an object such as a logo or title within an 
edit or design session, bring it in at maximum screen size, and 
scale down rather than up. For achieving a documentary pan-
and-zoom effect, a wide variety of plug-ins are available for 
most edit systems. The best solution, however, is to create the 
effect in Adobe After Effects (see Professional Motion Control 
“Photography” with After Effects and Photoshop on page 267).

Vector graphics. An understanding of vector graphics may 
seem out of place to many readers. Traditionally, artists turn to 
Adobe Illustrator to work with vector graphics. While it is still 
necessary to use Illustrator for complex vector editing, Adobe 
Photoshop now provides its own set of powerful vector tools.

Vector graphics are often used for corporate logos and print 
pieces. Vector graphics are resolution-independent because they 
are composed of lines and curves defi ned by mathematical objects
called vectors. Vectors describe an image by its geometric charac-
teristics or shapes. These vectors allow the fi le to be scaled to any 
size without losing detail or clarity. Adobe After Effects supports 
the use of vector graphics, and most motion graphic artists swear 
by vectors for achieving dramatic type effects involving scaling. 
Vector graphics are best used for shapes or logos, especially if 
scaling is involved.

Because video monitors represent images by displaying them as 
pixels along a grid, all vector graphics are rasterized at some point 
for use in video. Vectors still offer great fl exibility, which makes
them desirable during the initial design phase. They also are 
resolution-independent, an advantage if you ever need to take 
your work into a print environment.

Display Resolution
The quantity of pixels along the height and width of a raster 

image determines its screen (or display) size. Older computer 
monitors display 72 pixels per inch (ppi); newer monitors often dis-
play 96 ppi or higher. These display settings will often vary, ranging 
higher or lower, depending on your computer’s video card. In con-
trast, video monitors are not variable. Your video format will use a 
specifi c-sized graphic; you cannot pack extra pixels in or change the 
dimensions of your audience’s televisions. I’ll go deeper into setting 
up pixel dimensions and pixel aspect ratio later in this chapter.

Go Vector Logo, Go!

Always ask for the cli-
ent logo as a vector fi le. 
It will give you greater 

fl exibility when scaling. If you own 
Illustrator, splitting it up is easy.

Vector Type from 
Photoshop to After Effects

Recent versions of After 
Effects can convert 
Photoshop type to 

vector type. In After Effects choose 
Layer�Convert to Editable Text
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In order to get the maximum quality out of Photoshop, you must 
understand video’s limitations. These limitations can be a hin-
drance, causing fl icker on the screen if you improperly anti-alias
fi ne details such as text or thin lines. They can also be a benefi t. 
There are many affordable stock-photography collections avail-
able with low-resolution fi les. Additionally, fi lters and image-
processing techniques are several times faster for video-sized 
images than print.

It is possible to view many more pixels on your computer at 
one time than will fi t in a standard video frame. For example, a 
15-inch monitor can be confi gured to display 800 pixels horizon-
tally and 600 pixels vertically. An 800�600 image would appear to 
fi ll the screen. On a 21-inch monitor confi gured to the same display
settings, the same image would appear to fi ll the screen, but each 
pixel would be signifi cantly larger. Changing the monitor’s settings,
however, could allow more pixels to fi t on the screen, leaving empty
space around our 800�600 image. However, while most computer
monitors support multiple resolutions, television sets generally 
do not.

Check the display size in Photoshop. You’ll usually want to view 
images at 100%, so that you can make accurate decisions about the 
display quality of effects. If this is not possible, view in even incre-
ments of 50% or 25%, because computers are very good at dividing 
by two.

Image Resolution
The requirements of print differ greatly from those for video. It is 

necessary to work with a much higher quantity of pixels to produce
satisfactory results when outputting to the printed page. On the fl ip
side, most Web images are too small, as they have been optimized 
for fast download in a mosaic Web browser.

A common problem occurs when video professionals talk to 
their cousins in the print and Web worlds. Although all camps speak
the same language, some unique terms are used that often result in 
confusion and extra work by both sides. The most common prob-
lem is resolution. Video makers may use the term pixels per inch
(ppi); other industries use dots per inch (dpi) or lines per inch (lpi).

Lines Per Inch (lpi)
Talk to a print professional and you’ll often hear the term lines per

inch. This term derives from the traditional process where images 
with gradiated tones were screened for printing. This was done (tra-
ditionally) by laying fi lm with dots over the image before the fi lm
was exposed. These days an imagesetter is used. A higher lpi means 
means smoother images.
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Right Size Fast

If you have an object 
loaded on the 
clipboard, the New 

Document dialog will automati-
cally size itself to match.

Smart Objects Preserve 
Vectors

If you choose File�Place 
to add a vector object 
to your Photoshop fi le, 

it will come in as a Smart Object 
(Photoshop CS2 or later). This will 
embed the vector fi le and give 
you infi nite scaling ability within 
Photoshop. We’ll explore Smart 
Objects more in later chapters.

Display Size Does Matter!

Be sure to view your 
image at 100% to make 
accurate decisions. If your 

monitor is not large enough, then 
view in even increments of 50% 
or 25%.
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Dots Per Inch (dpi)
A more common term is dots per inch (dpi), which refers to the 

number of dots that can fi t into a one-inch by one-inch square 
area. Higher dpi generally means smoother images. Many printers 
in an average offi ce setting can print 600 dpi or higher. This can
lead to very professional-looking images. However, it is essential to
remember that dots per inch is strictly a print term that refers only
to a physical output. Dots per inch is not used when scanning or 
describing video graphics.

Samples Per Inch (spi)
When using a scanner (fl atbed or slide), the correct term is 

samples per inch. This term refers to the number of analog sam-
ples taken in order to convert the image into a digital fi le. A higher 
number of samples will increase the output quality of the digital 
fi le. However, too many samples can surpass the quality threshold 
for your output devices and simply be a waste of time and disk
space. The samples per inch measurement is similar in theory to 
the sample rate of a digital audio fi le. The higher the number, the 
more accurate the sound.

Most scanners will say dpi in their packaging and documenta-
tion. What they meant to say is spi. Fortunately, the two numbers
are a pretty clean exchange. Just be sure that you look at a scanner’s
optical resolution (versus interpolated) when shopping. A resolu-
tion of 600�600 pixels or greater will suffi ce for nearly all video 
work.

Pixels Per Inch (ppi)
The last measure of image resolution is pixels per inch. This 

measurement measures how many pixels fi t on the screen. 
Because a video monitor is a fi xed resolution, increasing the ppi 
will not improve quality. Rather, it will result in image detail being 
clipped or an overall softening as the pixels are resampled.

Output Method Typical lpi

Screen printing 35–65 lpi
Laser printer (coated paper) 75–110 lpi
Newsprint 60–85 lpi
Offset printing (coated paper} 120–150 lpi
High-quality offset printing 150–300 lpi

Video Graphics Have 
No dpi

There are no “dots per 
inch” (dpi) with video 

graphics. All that matters are the 
total pixels on screen.
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Print Resolution
In print, using too low of a resolution results in pixelization—

output with large, rough-looking pixels. Using too high a resolu-
tion image increases processing time and storage requirements 
and slows the output. Video and print pros have very different 
defi nitions of full size and high quality.

If you translate a 648�486 television screen into inches, it would 
be approximately 9�6.75 inches. At 72 ppi, the fi le size is approx-
imately 900 kilobytes. If you asked a print professional for the 
same size image at high quality, you would likely get a fi le in the
range of 4 to 60 megabytes. This is because print professionals 
often use resolutions of 150 to 600 ppi, depending upon output 
requirements.

Be sure to specify image resolution when working with outside 
artists and clients, or you will spend a lot of wasted time down-
sampling images. Print-ready images will quickly eat up your disk
space and are diffi cult to transport electronically due to their large 
size. Filters and image adjustments take longer on large images,
especially if you are used to video or Web work. The only advantage 
to this extra information is that you can have more control over
cropping and scaling of the fi nal photo. Unless I plan on doing dra-
matic moves on an image in After Effects, I request outside artists
to provide me with images at 200 ppi for standard-defi nition video;
this involves the least work for all parties.

Copyright: Jami Garrison/iStockphoto
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So What are Megapixels?
Start shopping for a digital still camera and you’ll be bombarded with megapixels. If you listen to most salespeople, you’ll be mis-
led as to what megapixels really are and just how many are needed. You’ll need to understand megapixels so you can make smart 
shooting decisions or instruct those that are acquiring images for your project. A megapixel is a unit of storage and describes the 
total number of pixels in an image.

In the strictest sense, a megapixel is one million pixels. This is a very common term used to desribe just how many pixels a par-
ticular camera can capture with its sensors. For example, if a camera can capture pictures at 3872�2584, it is referred to having 
10 megapixels (3872 � 2584 � 10,005,248). If you were to print that picture on paper at 300 ppi (pixels per inch), it would roughly 
be a 13" � 8.5" print.

How many megapixels do you need for video? It all depends on how the pixels are meant to be used. If you plan to do a large 
zoom or just reposition the photo, all 10 megapixels may be needed. On the other hand, a 1920�1080 HD video frame needs only 
a 2.1-megapixel camera to capture the minimum required pixels.

Looking for an easy-to-use megapixel calculator? I highly recommend http://web.forret.com/tools/megapixel.

Ch002-K80926.indd   25Ch002-K80926.indd   25 3/21/07   7:45:41 PM3/21/07   7:45:41 PM



Web Resolution
High-resolution images won’t always be your problem, 

though. With the proliferation of image-rich Web sites, cli-
ents are often providing artwork directly from Web sites. 
While this is a convenient way to fi nd things, it offers 
many problems. Web images are a low-resolution medium. 
While Photoshop builds Web and video images at 72 ppi 
by default, it is rare to fi nd full-screen Web graphics, due to 
download times. Larger images tend to be sliced up as well, 
making it diffi cult to reformat them for video. The worst 
problem, however, is compression.

Web graphics generally employ three fi le types: GIF, JPEG, and 
PNG. These compression schemes discard information; especially 
color detail, to achieve smaller fi le size. The Graphics Interchange 
Format (GIF) is most commonly used to display indexed-color 
graphics. Indexed color supports only 256 colors and should never 
be used for video source material.

The Joint Photographic Experts Group (JPEG) format is 
extremely common. It can be found in Web pages and digital 
cameras. Most Web images are highly compressed and do not 
hold up well when reformatted for video. Digital cameras that use 
at least a 2.1-megapixel system and are set to high or fi ne quality 
can produce acceptable results. Be careful when working with 
JPEGs; they may be set to CMYK or grayscale color modes. It is 
necessary to convert these to RGB before using them in a video 
program, or unpredictable color changes may occur.

The least likely format you may encounter on the Web is PNG. 
The Portable Network Graphics (PNG) format can be used for 
lossless compression and for display of images on the World Wide 
Web. There are two varieties of PNG, 8-bit (PNG-8) and 24-bit 
(PNG-24). These two formats support RGB, indexed color, and 
grayscale modes, as well as interlacing. Of all the Web formats, 
the PNG-24 is most desirable (least awful) for video purposes. The 
fi le size of a PNG fi le is signifi cantly larger than GIF or JPEG. This 
will give you more information to work with. PNG fi les are very 
uncommon because older Web browsers do not support them 
and the large fi le size deters many Web designers.

Avoid Web graphics at all costs. Both you and the client will 
be very disappointed with the results when using a Web-ready 
graphic. If clients insist that the Web-ready format is all that’s avail-
able, dig deeper. Ask them for a business card. If their logo is on 
that card, then it must exist in a print-ready format (somewhere). 
Ask who designs the cards or how they get additional cards at 
work. After a phone call or two, you will have the appropriate .eps 
or .ai fi le.

26     Chapter 2 PIXELS: TIME FOR TECH

Get Access to PNG-24

To access the PNG-24 
format, choose File�
Save for Web. This great 

format can store transparency 
with no need to manually create 
an alpha channel. Check your 
NLE or compositing application to 
see if a PNG fi le will work.

Copyright: Guy Erwood/iStockphoto

Web Formats are Great…

Web formats are great… 
for the Internet! Don’t use 
JPEG, GIF, or PNG in 

your video projects. If you have 
to use a Web format, choose 
PNG-24. It is the most versatile 
of all the Web formats and even 
supports transparency.
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Salvaging Web Images for Use in Video
One of the worst things to happen to graphic artists was the proliferation of Web pages for corporate clients and associations. 
Firms are moving virtually all of their assets on to the Internet and have placed such emphasis on their Web sites that they have 
abandoned or lost track of traditional assets. It used to be far easier to get a high-quality, “camera-ready” ad slick with logos on it. 
Annual reports or brochures could always be found and scanned as well.

These days you ask for a logo and you get a 200�200 pixel GIF from the client’s Web site. These images should be avoided at 
all costs. No matter what your client says, the logo exists as a higher-quality fi le. If they have a business card, it exists. There are 
several approaches you can try before accepting Garbage In.
• Ask if there’s an in-house Web department or printer. Call these people and ask for a better logo. While you’re at it, ask for a 

style guide.
• Search the Web site for a press area. Many times high-quality logos are available for download to the media.
• Download an annual report or brochure as a PDF. Often times these are saved at 150 dpi or better (or even as vector fi les!). 

A PDF fi le can be opened and converted in Photoshop.
• Ask for the business card and scan it at as high a setting as you can. If you scanner has a de-screen fi lter, use it.
So how do you salvage these images? I have seen editors and art departments spend days recreating logos. In larger facilities, 
this ordeal is often repeated due to poor communication and archives. So always ask anyone remotely experienced in using a 
computer if they have ever done work for the client before. But if you must “salvage” a Web logo, remember this: Garbage In � 
Garbage Out. Vector programs as such as Adobe Illustrator—using its Live Trace feature—can help here, but it is very hard to pull 
something from a 50�50 pixel source. The results you get will be mediocre at best.

The fastest solution involves “up-rezzing” via the image size command (Image�Image size). Computers are good at duplication, 
so blow the logo up 200% and choose Nearest Neighbor as the Interpolation method. The resulting image is soft, but may pass 
quality control. Some adventurous souls attempt to rebuild the text by font matching. If you know the name of the font used, this 
is a fair approach. If you are hunting, you will need a huge font collection and chances are you will get close, but not exactly right. 
You do not want to be to blamed when the “logo police” arrive.
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Understanding Bit Depth
The last area that affects the quality of your image is bit 

depth (also known as pixel depth or color depth). The bit depth 
measures how much color is available for displaying or print-
ing. Greater bit depths mean more information is available to 
describe the color (which leads to greater accuracy).

8-Bits/Channel
The most common bit depth is 8-bit. This mode has 

256 possible values per color channel (2 to the eight 
power). This is the most common mode used by video 
editing applications (although some are starting to 
offer 10- and even 12-bit editing). For these higher-end 
systems you will want to build in 16-bit mode.

16-Bits/Channel
The 16-bit mode produces greater color fi del-

ity (though fi le size tends to double.) Starting with 
Photoshop CS2, you can build layered fi les in 16-bit 
mode. Additionally, many motion graphics and 3D appli-
cations can work with 16-bit fi les. One downside is that 
not all fi lters and adjustments will work in 16-bit mode.

32-Bits/Channel
A 32-bit image is often referred to as a high dynamic 

range (or HDR) image. These images cannot be cap-
tured with a single exposure, but are created by merging 
multiple exposures of an image. Some 3D applications 
also work with HDR images (for example the Open 
EXR format from Industrial Light & Magic shows great 
promise for the special effects industry). Photoshop 
has limited support for 32-bit processing, but this is an 
expanding area you should keep an eye on.
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Explore Bit Depth

If you’d like to examine 
the following three 
images, they are in the 
chapter’s folder on the 

DVD-ROM. Be sure to try various 
adjustments from the Image menu.
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Computer and Video Issues
Video traces its history to early pioneers such as John Logie 

Baird, who managed to record a recognizable human face on 
video in 1925. The fi rst microcomputer appeared in 1960, devel-
oped by Digital Equipment, priced at a mere $120,000 (it did 
include a keyboard and mouse). These two technologies existed 
very independently of each other for many years. All computer 
pixels are square in their native format. Professional video appli-
cations often use pixels that are nonsquare.

The National Television Standards Committee, known as the 
NTSC, has set the standard that television fi ts to the 4�3 aspect 
ratio. This is often interpreted by video boards as an image that 
is 648�486 pixels. Those countries that use the PAL format use 
boards that work with images that measure 768�576 square pix-
els. If designing for square systems, it is easy because no conver-
sions are necessary.

Of course, if you offer a standard, it will be broken. In an effort 
to pack more pixels and increase resolution, the ITU-R BT 601 
video standard was developed. It is often called “D1” (after the 
D1 format invented by Sony in 1986 that was the fi rst compo-
nent digital format available). In NTSC, the native “board” size 
of a D1 frame is 720�486 nonsquare pixels. The PAL format uses 
720�576 nonsquare pixels.

This format has evolved into the Digital Video (DV) standard, 
which is employed in the consumer DV format as well as DVCAM 
and DVCPRO tape and DVD authoring. The native size for DV 
frames is 720�480 nonsquare pixels for NTSC (six less than the 
D1 format). The PAL DV format is identical to the standard PAL 
format and remains unchanged at 720� 576 nonsquare pixels. 
These pixels are played back on analog televisions, which must 
display them as square pixels at the 4�3 aspect ratio.

Houston, we have a problem.
Discussing pixel aspect ratio is about as much fun as going to 

a great art museum and spending all your time discussing the 
doorknobs. Yes, they too are important, but hardly interesting. 
Please bear with me as I try to resolve this dilemma in a clear 
and orderly fashion. I will simplify as much as possible without 
neglecting essential intricacies.

Video Standards

NTSC: The National 
Television Standards 
Committee developed the 

North American broadcast 
standard in 1953. The group is 
jokingly referred to as “Never 
Twice the Same Color.”
PAL: Developed in the early 
1960s, the Phase Alternate Line 
format is the standard for most of 
Europe. The group is sometimes 
called “Peace At Last.”

Go Deeper into Video 
Pixels

Looking for a more sci-
entifi c (and mathemati-
cal) version? The Quick 

Guide to Digital Video Resolution 
and Aspect Ratio Conversions 
takes a much deeper look at the 
issues. You can fi nd it at http://
lipas.uwasa.fi /~f76998/video/
conversion/. Be warned though; 
while it may be quick, it’s not easy.
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