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Topics Covered in This Module

ÅSection 1
ÅAnalog-to-digital conversion

ÅBit groupings

ÅBit depth

ÅColor and alpha channels

ÅFile formats

ÅQuiz

ÅSection 2
Å Image pixels

ÅScreen pixels (grid cells)

ÅUnderstanding zooming

ÅAnti-aliasing

ÅWhy ñtreewareò is here to stay.

ÅQuiz

ÅSection 3
ÅMonitor screen sizes and aspect ratios

ÅDisplay resolution

ÅScreen resolution and pixel size

ÅUsing the Image Size dialog box in 

PhotoShop

ÅResampling: Interpolation methods

ÅPrinter resolution (DPI), screen frequency 

(LPI), and monitor resolution (PPI).

ÅQuiz

ÅSection 4:
ÅBitmaps and vector images

ÅType fonts

ÅTrapping

ÅQuiz

Answer Sheet for Printing
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ÅAnalog-to-digital conversion

ÅBit groupings

ÅBit depth

ÅColor and alpha channels

ÅFile formats

Section 1
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An analog signal is an effect of electromagnetic (EM) radiation.

The Analog Signal
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Conversion of Analog to Digital

When amplitude reaches a certain threshold, the ñoffò signal is 

switched to its ñonò state.
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Conversion of the Digital Signal to 
Binary Code

The ñoffò state of the signal is assigned a value of 0 (zero) in the 

binary system that computers use. The ñonò state has a value of 1.
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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.

Values Possible in Groupings of Bits

1 1 1 1 0 0 0 1

1 bit

1 byte
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Other groupings of bits are:

24 (224 = 16,777,216 values)

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

64 (264 = 18,446,744,070,709,551,616 values)

Values in Groupings of Bits

1 1 1 1 0 0 0 1 0 1 1 0 0 0 1 0

This is a grouping of 16 bits, which can represent 65,536 values (216).

Next, to understand the concept of bit depthðthe number of color 

values that a pixel (picture element) can representðwe must first 

understand color channels.
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All four channels of this RGB 

image are visible. (The top one 

is the ñcompositeò channel.)

Color Channels (in Photoshop)
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Here, only the green and the 

blue are visible.

Color Channels (in Photoshop)
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Here, only the red and the 

green channels are visible.

Color Channels (in Photoshop)
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This screen capture shows the 

CMYK channels (composite 

channel at top). 

Color Channels (in Photoshop)

Notice what happens when we 

remove the black. 
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Here, only the cyan and 

magenta are visible.

Color Channels (in Photoshop)
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In most cases, CIELab, RGB, grayscale, and 

CMYK images contain 8 bits of data per color channel.

Color model # of channels 

(except 

Composites)

Bits per 

channel

Bit Depth Possible 

Values

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

# Color Channels x Bits/channel = Bit Depth

Remember that 8 bits can 

produce 256 values, or 28.

This is 2563.
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In addition to a color modeôs default channels, you can 

also create:

ÅAlpha channels. For storing selections as 8-bit grayscale 

images to use as masks. (Masks let you manipulate, isolate, 

and protect specific parts of an image.)

ÅSpot color channels. You 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 color 

and alpha channels.

Creating Extra Color Channels
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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:

ÅPhotoshop

ÅPDF

ÅPICT

ÅTIFF

ÅRaw (from your digital camera)

(not JPEGs, PNGs, 

or GIFs)

Saving Color Channels
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Photographic images
(rich color or gradations of hue)

Logos, line art
(limited color)

Properties Continuous tones, 24-bit color 

or 8-bit grey, no text, few lines 

and edges

Solid colors, up to 

256 colors, with text 

or lines and sharp 

edges

Best quality for 

archived master

TIF or PNG (no JPG artifacts) PNG, GIF, or TIF 

(no JPG artifacts)

Smallest file size JPG with a higher quality factor 

can be decent, but JPG is of 

questionable quality for 

archiving master copies.

TIF (with LZW 

compression), GIF, 

or PNG

Maximum compatibility 

(PC, Mac, UNIX)

TIF, JPG (the simplest 

programs may not read TIF 

LZW.)

TIF (without LZW 

compression) or GIF

Worst Choice 256-color GIF: Limited color;

larger file than 24-bit JPG.

JPG. Compression 

adds artifacts, 

smears text and 

lines and edges.

Best Image File Formats

Exercise

Identify the following:

1. The worst choice for a 

photographic image.

2. The best choices for 

logos and line art.

3. The best cross-platform 

compatibility for a 

photograph.

4. The smallest file size 

for a photograph.

LZW is a highly efficient 

compression method.
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PhotoShop normally works with 

images at 8 bits per channel (bpc), 

but it can also work with 16-bpc and 

32-bpc images. The higher bit depths 

provide finer distinctions in color but 

result in much larger file sizes. In 

addition, some Photoshop tools* are 

not available for the higher bpc 

images.

Note: 8 bpc is all you need for output to 

print. If you are working with a 16-bpc or 

32-bpc image, click Image, click Mode, 

and then click to select 8 Bits/Channel.

Bit Depth and File Size: Working with 

High Dynamic Range (HDR) images

*E.g., the Art History Brush tool, the Extract and the Pattern Maker features, and some filters.
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1. The digital values of one and zero are 

assigned to a signal based on its 

varyingé

a. speed

b. amplitude

c. frequency

d. wavelength

2. A grouping of 8 bits gives you____ 

values.

a. 8

b. 16

c. 64

d. 256

3. The term ñ_____ò refers to the number 

of bits used to display or to print a 

pixel.

a. aspect ratio

b. binary weight

c. byte size

d. bit depth

Section 1 Quiz

7. Which of the following file formats will 

save an alpha channel in Photoshop?

a. JPEG

b. Photoshop

c. TIFF

d. GIF

8. The best file format(s) for an archived 

master is/areé

a. GIF

b. JPEG

c. TIF 

d. PNG

e. PDF

9. A ___ is the worst choice for line art or 

logos.

a. GIF

b. JPG

c. TIF

d. PNG

10. The optimal setting for output to print is 

___ bits per channel.

a. 8

b. 16

c. 32

4. Which of the following color models 

has the most color channels in 

Photoshop?

a. CIELab

b. RGB

c. Grayscale

d. CMYK

5. If a color model has three color 

channels and uses 8 bits per channel, 

then its bit depth isé

a. 32

b. 16

c. 24

d. 256

6. In Photoshop, channels may also be 

used for storingé

a. the document history

b. paths

c. masks

d. spot colors

Instructions: More than one answer may be correct. 

Use the highlighter to mark your options. (Right-click 

anywhere, click Pointer Options, and then click Highlighter. 

When you finish, restore the arrow pointer.)
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ÅImage pixels

ÅScreen pixels (grid cells)

ÅUnderstanding zooming

ÅAnti-aliasing

ÅWhy ñtreewareò is here to stay

Section 2
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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 

monitorôs screen. Before that, they are only code.

(By using an image editing application such as 

Photoshop, you can ñzoom inò to edit individual pixels 

if desired.)

What is a pixel, really??
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What is a pixel, really??

To get a bit more technical,é

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 cells are sometimes called ñscreen 

pixels.ò) Triads of CRT cells


