Raster Graphics



Raster iImages are
pixel based.



Pixel = "picture element”




Pixels are the smallest unit
of measure in a raster file...




... and they are the basis of
resolution in a raster file.




Thus,
pixel density = resolution

Resolution is measured In
pixels per inch (ppi)



Same picture...

7;.” " :_:
{ h

('
ot
Ty

s oy
%5

c i

g

o
-
e ¥

-
ol

-

g A
=2

—

-
s
— -

- —

v
g
——

77



...scaled on a laptop screen with 1440 x 900 resolution
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Anatomy of Photoshop Image Size dialogue box

© Image Size

Image Size: 36.6M -
Dimensions: [~ 3096 px x 4128 px

L1 2

Fit To: | Original Size

4

Width: | 3096 Pixels

ir)
{ :U:T\‘

L—Height: 4128 Pixels

|

4

Resolution: | 72 Pixels/Inch

L1 2

M Resample: | Automatic

Cancel OK

This means that the image’s native dimensions are
3096px wide by 4128px tall with a pixel density of 72ppi.



Total pixels in this file = 12,780,288 pixels

O Image Size

Image Size: 36.6M 3.
Dimensions: ™ 3096 px x 4128 px

Fit To: | Original Size

4

4

— Width: | 3096 Pixels

)

' Height: |4128 Pixels

4

1

Resolution: | 72 Pixels/Inch

L1 2

M Resample: | Automatic

Cancel OK

0 understand the vast number of pixels that comprise an

image, you can multiply the width x height. The larger the

dimensions are, the higher the quality and file size are.
File size = Image Size in this dialogue.



Understanding SCREEN resolution

© Image Size

Image Size: 36.6M 3%
Dimensions: [~ 3096 px x 4128 px

Fit To: | Original Size :
— Width: | 3096 Pixels :
- '~ Height: (4128 Pixels :
.',;1"

A Resolution: | 72 Pixels/Inch R
’ V] Resample: | Automatic -

Cancel OK

Digital displays use a screen resolution of 72ppi
because that is the maximum number of pixels that a
screen can physically display per unit of area.




Screen resolution is NOT acceptable for print

© Image Size

Image Size: 36.6M -

Dimensions: ~ 3096 px x 4128 px

Fit To: | Original Size v

Width: 43 Inches v

S — Height: | 57.333 Inches B

Resolution: | 72 Pixels/Inch s

() Resample: | Automatic v
Cancel OK

Notice in this screen that "Resample” is deselected.
This constrains the resolution to the print dimensions
of the file so that no file data is lost or distorted.




An acceptable lower-quality ppi for print ~150ppl

© Image Size

Image Size: 36.6M -

Dimensions: ~ 3096 px x 4128 px

Fit To: | Custom =

Width: [20.64 Inches s
5 —— Height: 27.52 Inches B
Resolution: | 150 Pixels/Inch s
DResampIe: Automatic
Cancel OK

Notice that the dimensions and Image size are the
same. No quality was lost.
BUT, notice that when we doubled the ppi, the
print size inversely decreased by hallf.



An acceptable high-quality ppi for print ~300ppi

O Image Size
Image Size: 36.6M -
Dimensions: ~ 3096 px x 4128 px
Fit To: | Custom v
Width: [10.32 Inches v
s —
Resolution: 300 Pixels/Inch v

™ Resample: | Automatic =

Cancel OK

And again...
We doubled the ppi from 150 to 300, and the print
size inversely decreased by half again.




This Is called non-destructive

resolution scaling because no

pixel data iIs lost In the physical
Image dimensions.



f, however, you change
resolution while
resampling....



Leaving "Resample” checked WILL change data.
Image Size
Image Size: 634.8M (was 36.6M) -

Dimensions: [~/ 12900 px x 17200 px

Fit To: | Custom v

Ia Width: |12900 Pixels 5

i TR

Resolution: | 300 Pixels/Inch v

Automatic v
Cancel OK

In this case, by selecting "Resample” and increasing
the resolution, we have artificially added pixel data
where it did not really exist, thus making a giant, poor

guality image.




Over-sampling
s like
stretching a
spring too far.

The original spring has
integrity, but like a spring
that has been "sprung,’
images that have artificial
iIncreases create missing

data gaps.
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Alternatively, let's see how
resampling can reduce
dimensions and file size.



Leaving "Resample” checked WILL change data.

© Image Size

H

Image Size: 1.74M (was 36.6M)

Dimensions: ™) 675 px x 900 px

Fit To: | Custom

4

Width: (675 Pixels s

3 .
L—IHeight: | 900 L Pixels =
Resolution: Pixels/Inch =
V] Resample: [Automatic s

l Cancel ] OK

In this case we are leaving the resolution at 72ppi for
screen presentation, but if we want it to have a
smaller file size and don't mind "throwing away" a |ot
of its data, we can make the pixel dimensions smaller.




Bit Depth

another thing aftecting file size and properties



What is a bit”?



A DIt IS a
binary
decision.

It IS the smallest unit of
measure for a digital file.

Yes / No
On / Off
True / False




Here IS an
example of a

file that could
be 1 bit.

Notice how It has only two
values:

Black
White




Or you can

think of it like
this:
Presence of full light.
/

Complete absence of light.

In math, it looks like this:

D]




A 2-bit file can
have up to
four values

oer channel.

22

or
2X2=4




A 3-bit file can
have up to
eight values
per channel.

23

or
2X2X2=8
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A 5-bit file can
have up to
hirty-two values

per channel
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A 6-bit file can
have up to sixty-
four values per
channel.

26

or
PX2X2X2X2X2 =064




A 7-bit file can
have up to one-
hundred-twent-
eight values per

channel

or

PX2X2X2X2Xx2x2 =128




An 8-bit file can
have up to two-
hundred-fifty-six
values per
channel.

28

or
PX2X2X2X22X2X2X2=
256




Okay, so what is a

‘channel’
(e



Different file types have
different channel
possibilities, but let’s start
with a common one;:

JPQG



Standard device outputs typically
don't exceed 8-bits (or 256
possibles values) per channel, so
we will focus on 8-bit files.




Standard (rgb) color
(Ipg, png, tif)

Red, Green, Blue

or or

256 256
possible possible
red blue
tones tones

= millions of colors



Standard (cmyk) color
(tif, jpg)

Cyan, Magenta, Yellow, Black

8 bits
or or or
X X
256 256 256
possible possible possible
cyan yellow black
fones fones fones

= millions of colors



Transparent PNG 32 color

Cyan, Magenta, Yellow, Black

8 bits
or
or or
X
possible possible P o
red blue
tones tones alpha
levels

= millions of colors



Standard greyscale
(lots of file types)

Black

8 bits

256
possible

green
tones

= 265 tones of light



Indexed color files
(gif, png8)

up to 256 mapped tones

= 265 mapped tones



lmage Compression



Because file sizes can get large
INn spite of slow delivery methods,
compressed formats exist.



1The most common
one Is JPG.



JPG
Compression
Example

High compression,
ow quality




JPG
Compression
Example

/Zoomed In closer,
you can start to see
"artifacts’ where
Interpolation
occured.




Interpolation

When a file is
compressed, it throws
away data, creating holes
where pixels once were.

When the file is opened,
the application takes an
educated guess about
how to recreate the
MISSINg pixels based on
surrounding values.




@ Save for Web (100%)

@ 0 Tip: Use File > Export > Export As... or right click on a layer for a faster way to export assets Learn More
¥ 4 . —
a | Original | Optimized | 2-Up | 4-Up | Preset: [Unnamed] B =
7 GIF T
Selective a Colors: 8 H
. No Dither K Dither:
= (V] Transparency Matte: E
No Transparency Dithera Amount: C
[ ] Interlaced Web Snap: 0% 52
Lossy: 0 E
[V] Convert to sRGB
Preview: Internet Standard RGB (No Color Ma... a
= 3 N : HEN Metadata: Copyright and Contact Info B
Original: "20130920_182051.jpg" GIF .0% dither Color Table =
3.81M 192.6K Selective palette
36 sec @ 56.6 Kbps ~= 8 colors
8 g 1|
Image Size
W: 1000 px Percent: 32.3 %
- w\ - Jls e
PNG-24 JPEG 73 quality H: 1333  px Quality: Bicubic [T
2.175M 533.2K Animation
404 sec @ 56.6 Kbps ~= 97 sec @ 56.6 Kbps ~= ) ) ~
Looping Options: Once <
= 100% E R: 160 G:147 B:135 Alpha: 255 Hex: A09387 Index: 2 1 of 1

Preview... (€~ @ m Cancel Done

Optimizing Images
Applications like Photoshop assist us in finding the best
balance between quality and reasonable file size.




