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_® .. TOPICS Covered Iin This Module

A Section 1 A Section 3
A Analogdo-digital conversion A Monitor screen sizes and aspect ratios
A Bit groupings A Display resolution
A Bit depth A Screen resolution and pixel size
A Color and alpha channels A Using the Image Size dialog box in
A File formats PhotoShop
A Quiz A Resampling: Interpolation methods
A Section 2 A Printer resolution (DPI), screen frequency
A Image pixels (LPI), and monitor resolution (PPI).
A Screen pixels (grid cells) A Quiz
A Understanding zooming A Section 4:
A Antialiasing A Bitmaps and vector images
AWhy fAtreewareodo i & Typeforks to stay.
A Quiz A Trapping
A Quiz

Answer Sheet for Printing




sroducy;
& o,

N $ ‘ Module 4: Tools and Techniques

to
Pre-press

Section1  AAnalog-to-digital conversion
ABit groupings
ABit depth
AColor and alpha channels
AFile formats
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_® e ITNe Analog Signal
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Analﬂg signal

y

N[
J

y

Y

\

An analog signal is an effect of electromagnetic (EM) radiation.
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° _ emss CONvVersion of Analog to Digital

Digital signal

[\ ~
Off ' On ' On On Off

I U LA
Analog signal U U

When amplitude reaches a certailn
switched to Iits nono state.
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° s CONVeErsion of the Digital Signal to
Binary Code

o
A

AU

The noffo state of the signal | S
binary system that computers use.
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_® s Values Possible in Groupings of Bits

1 bit

1 1 1 1 [FEEEY ¢

\ l

There are 28 (256) ways in which the ones and
zeros can be arranged in a byte of data.
Therefore, a byte can represent 256 values.
These values could be used to represent, e.g.,
shades of grey.
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_® e Values in Groupings of Bits
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This is a grouping of 16 bits, which can represent 65,536 values (21°).

Other groupings of bits are:

24 (224 = 16,777,216 values)

32 (232 = 4,294,967,296 values)

64 (2°4 = 18,446,744,070,709,551,616 values)

Next, to understand the concept of bit depthd the number of color
values that a pixel (picture element) can representd we must first
understand color channels.
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_® s COlOr Channels (in Photoshop)

7

§ Cat through fishbowl.jpg @ 100% (R.. [ = |[E [ £ ¢

All four channels of this RGB
image are visible. (The top one
i s the Acompositeo chan)
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_® s COlOr Channels (in Photoshop)

s

100% (8| < | i | »

Here, only the green and the
blue are visible.
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_® s COlOr Channels (in Photoshop)

| Cat through fishbowl,jpg @ 100% (R.. [ = |[& ]
ilo

Here, only the red and the
green channels are visible.
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_® s COlOr Channels (in Photoshop)

|| Layers | Channels x | Paths | e
ugh fishbowljpg @ 100% (C... [= [ @ |[ 52| ’ m
50 100 150 ZLXK) () AL - raavw P O PR

ﬁ Cat thro
ijo

.....

|' Paths |

‘ Layers | Channels x

- [a][& ][] G

200

ugh fishbowl.jpg @ 100% (C.
150

S

.....

This screen capture shows the

CMYK channels (composite
channel at top). Notice what happens when we

remove the black.
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_® s COlOr Channels (in Photoshop)

owljpg @100% (C.. (= |[E@ ][ 2]
150 200 250 %

Cirl+3

Here, only the cyan and
magenta are visible.

13
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In most cases, CIELab, RGB, grayscale, and
CMYK images contain 8 bits of data per color channel.

) 4

14

_® e # Color Channels x Bits/channel = Bit Depth

Color model | # of channels Bits per Bit Depth Possible
(except channel Values
Composites)
CIELab 3 8 24 16.8 million
RGB (3) —( 8) 24 >(16.8 million) |
Grayscale 1 8 8 256
CMYK 4 8 32 4 billion

Remember that 8 bits can
produce 256 values, or 28,

This is@
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°© ... Clreating Extra Color Channels

|l n addi ti on to a col or n
also create:

AAlpha channelsr storingelections astftgrayscale
Images to use as masks. (Masisu manipulate, isolate,
and protect specific parts ohage

ASpot color channeisu can create spot color channels
to specify additional plates for printing with spot color inks

An image can have up to 24 channels, including all c«
and alpha channels.
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eoess OaVINg Color Channels

Color channels (including spot channels) are
preserved when you save the image.

Alpha channels are preserved only when you save
the image in one of the following formats:

APhotoshop

APDF

APICT (not JPEGS, PNGs,
ATIFE or GIFs)

ARaw (from your digital camera)

16




oducy,
«Sogucty,

Pre-press

Module 4: Tools and Techniques 17

Best Image File Formats

Exercise
|dentify the following:

Photographic images Logos, line art
(rich color or gradations of hue) (limited color) 1. The worst choice for a

Properties

Best quality for
archived master

Smallest file size

Maximum compatibility
(PC, Mac, UNIX)

Worst Choice

Continuous tones, 24-bit color
or 8-bit grey, no text, few lines
and edges

TIF or PNG (no JPG artifacts)

JPG with a higher quality factor
can be decent, but JPG is of
guestionable quality for
archiving master copies.

TIF, JPG (the simplest
programs may not read TIF
LZW.)

256-color GIF: Limited color;
larger file than 24-bit JPG.

Solid colors, up to photographic image.
2800 Elals, Wil O 2. The best choices for

or lines and sharp !

edges logos and line art.

PNG, GIF, or TIF 3. The best cross-platform
(no JPG artifacts) compatibility for a

TIF (with LZW photograph.

compression), G 4. The smallest file size

or PNG for a photograph.

TIF (without LZW
compression) or GIF

JPG. Compression

adds artifacts, _ _ -
smears text and LZW is a highly efficient

lines and edges. compression method.
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© eewess  BIt Depth and File Size: Working with
High Dynamic Range (HDR) images

L8 Adobe Photoshop CS3 Extended

PhOtOShOp norma”y WOka Wlth File Edit|}mage Layer Select Filter Analysis View Window H

Images at 8 bits per channel (bpc), Q - ‘[_ Bitmap...
but it can also work with 16-bpc and Adjustments .| Grayscale

. . . Ductone
32 bpc Images. T_he_hlgh_er bit depths Hﬂ S— Indexed Calor.
provide finer distinctions in color but . Apply Image...
result in much larger file sizes. In e SIETIiE Sl
addition, some Photoshop tools* are | oy || magesie.  Arecunr | s8Ce
not available for the higher bpc « Canvas Size... g Clri+C |
. k| v B Bits/Channel
ImageS. » 16 Bits/Channel

. 32 Bits/Ch I
Note: 8 bpc is all you need for outputto 4 Trim fehanne
print. If you are working with a 16-bpc or &, Reveal Al R
32-bpc image, click Image, click Mode, 7. S ,
and then click to select 8 Bits/Channel. i Apply Data Set...
g: Trap...

*E.g., the Art History Brush tool, the Extract and the Pattern Maker features, and some filters.
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to S l 1 Q " Instructions: More than one answer may be correct.

Pre-press eCtI O n u IZ Use the highlighter to mark your options. (Right-click

anywhere, click Pointer Options, and then click Highlighter.
When you finish, restore the arrow pointer.)

1. The digital values of one and zero are 4. Which of the following color models 7. Which of the following file formats will
assigned to a signal based on its has the most color channels in save an alpha channel in Photoshop?
varyingé Photoshop? a. JPEG

a. speed a. CIELab b. Photoshop
b. amplitude b. RGB c. TIFF
c. frequency c. Grayscale d. GIF
d. wavelength d. CMYK
8. The best file format(s) for an archived
2. A grouping of 8 bits givesyou___ 5. If a color model has three color master is/aree
values. channels and uses 8 bits per channel, a. GIF
a. 8 then its bit depth i séb JPEG
b. 16 a. 32 c. TIF
c. 64 b. 16 d. PNG
d. 256 c. 24 e. PDF
d. 256

3 T he term h 5 rafers 1o Ghe aumbard 9. A___ isthe worst choice for line art or
of bits used to display or t_of)rmt_a 6. In Photoshop, channels may glso be’ logos.
pixel. used for storingé a. GIF

a. aspect ratio a. the document history b. JPG
b. binary weight b. paths c. TIF
c. byte size 3 maséks | d. PNG
i . spot colors
d. bit depth P 10. The optimal setting for output to print is
____bits per channel.
a. 8
b. 16

c. 32
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Section 2 Almage pixels
AScreen pixels (grid cells)

AUnderstanding zooming
A Anti-aliasing
AWhy fAtreewareo is he
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® e What is a pixel, really??

The digitalized photographic image is a grid of picture
elements, or pixels. These pixels are defined in the
binary code of your computer and only become
translated into visible points of light when you turn on
your monitor and open your image file.

In other words, pixels themselves cannot be described
In terms of size until they are represented on your
moni toro0s screen. Before th

(By using an image editing application such as
Phot oshop, you can Anzoom i n
If desired.)
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You can think of a pixel as the smallest complete sample of an image, either
before or after output to print or screen.

When How the pixel is expressed Example
Before output Electromagnetic waveforms /\/\/\/\/\/\/\/\/\/
(e.g., phone lines to computer, computer to CRT)
Digital values 0010100111001001

After output

Dots (or groups of dots*) on a printed page

(*A 600 dpi inkjet printer might print a 200 ppi

image.)

Cells, parts of cells, or groups of cells* in the
screen grid of a computer monitor
(CRT [cathode ray tube] Or LCD [liquid crystal display])

(Note: These cell s
pi xel s. 0)

ar e

Triads of CRT cells



