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3.1

3.2

3.3

3.4

3 Overview

About this Document

This document describes colour spaces, how to resize images for common tasks, and how to print pictures.

Colour Spaces

A brief overview of colour spaces is provided, since this is important when targeting images for particular
output.

Image Resizing

Images often require resizing for,

A Printing to Paper
A Electronic Imaging, the Internet

Printing Pictures

There are many applications that allow you to print pictures from your computer. This document uses Adobe
CS3, but is also relevant to Adobe Elements Version 6 and lower.
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4  Test Image

4.1 Described

A test image is required as an example for the resizing and printing exercise. A RAW image was selected
for this purpose at random, which was converted to a JPG file without any processing for display here. In the
actual resizing and printing demonstrations, the RAW file is used directly.

T— W— .

i
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5.1

5.2

5.3

5.4

5.5

5 Colour Space

Described

A colour space is a mathematical description of all of the possible colours (the gamut) in a particular set.
Examples are,

A sRGB

A Adobe RGB 1998

A CMYK

A Pantone

The sRGB Colour Space

The colour space generally used in electronic devices such as monitors, projectors, the internet, and low-end
printers is SRGB. Many cameras also default to SRGB, although Adobe RBG 1998 is sometimes an option.

The sRGB colour space was originally used on broadcast monitors. It is recommended to use sSRGB when
uploading pictures to internet applications (rather than just copying files), as colour changes might occur
when a server applies the sSRGB colour profile over some other, uploaded image profile.

Adobe RGB (1998) Colour Space

This is a larger colour space than sRGB and one often used within Photoshop.

Converting to a Colour Profile

In CS3, you can convert an image at any time using the menu
option [Edit],[Convert to Profile]. In most cases, simply use the -
default conversion options. The current source colour space is Profie: Adobe RGS (1996)
displayed followed by the desired colour space. e e

Profile: sRGB IEC61966-2.1 v

Convert to Profile

' [

(]
=

Cancel
v Preview
In Adobe Elements, you have to select the colour profile on
opening. To change a colour space, save and close a file, then
open again.

Conversion Options

Engine: Adobe (ACE) -
Intent: Perceptual v
¥ Use Black Point Compensation

Note that there might be changes of colours when moving
between two different profiles.

When you save a file to another format such as JPG or TIFF,

ensure that you have the fisave profil eo0 edtothekimade. i n

Screen and Print Colour

The colour space of any domestic printer and monitor is usually different, with the printer colour space
usually smaller. It is not possible for a home printer to achieve an exact match to what you see on your
monitor, so be prepared to compromise. The differences are usually quite small, and not worth trying to
match, unless you really are pedantic.
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6.1

6.2

6.3

6.4

6 Image Size

Overview

Images consist of pixels i we need to understand how images are displayed in terms of pixels and their size.

Image Size Image Size ==
Open the sizing dialog in CS3 by selecting Pixel Dimensions: 72.8M
the menu option [Image], [Image Size]. width: TR

The example (right) shows the dialog opened
for the test image, a 13 MegaPixel Canon-
RAW file using the sRGB colour space.

piels  ~ ]@ [L_Reset ]
Height: 2912 pixels v e
| Auto... |

) ) ) Document Size:
Concentrate on the Pixel Dimensions only

when resizing for digital imaging. Width: 36.98 ém < ]‘B
i i - Height: 24.65 )
Pixel Dimensions cm
i ; Resolution: 300 wels/inch
The photographic image is made up of a pixels/inc
number of pixels. In this case, the test image V] Scale Styles

is 4368 pixels wide and 2912 pixels high.
This is 12,719,616 pixels to be exact. The
size of the file should | save the image as a
PSD file is 72.8 Mbytes (shown at the top). Bicubic (best for smooth gradients) M

[¥] Constrain Proportions
V| Resample Image:

The size of the originating pixel is very small
T on my Canon 5D camera, about 8 Microns in diameter. Some cameras are 4 microns or less, but note that
larger pixels sizes produce less noise i so here, bigger really is better.

If we display the image the same size as the original sensor, it is only 35.8mm wide and 23.9mm tall (It is the
same as looking at a 35mm film). You would need a powerful magnifying glass to make out any detail!

Instead, we use a computer monitor or projector. Each of these display devices contains a grid of display
pixels, and is a number of pixels wide and tall.
Display Dimensions

An image view/edit application can display a picture on a monitor or projector. If we assume the application
initially uses a 1:1 zoom ratio, then, one pixel in the image file is displayed to one pixel on the screen.

Letdés say we have two monitors, one, a 17 inch, and
768 pixels. If we display an image, also 1024 x 768 pixels, the image will exactly fill each monitor. Clearly,

the image will appear muchlargeron t he 30 inch monitor. I'tés displ a
smaller monitor. In reality however,wesi t further away from the | arge mo

appear larger when we do this. You can type in the actual pixels per inch of the monitor, to see the size of
the image in real life on the screen i a technical is somewhat pointless exercise!

The view/edit application often allows you to zoom in and out of the image. When zooming in, several pixels
on the screen are used to display one pixel from the image. When zooming out, a pixel on the screen might
have a colour value calculated from many pixels in the image. You may sometimes notice pattern effects
(moiré) at different zoom levels.

In general, monitors have about 72 pixels per inch, so a 1024 x 768 pixel image is displayed about 14 inches
wide and 10 inches tall on such a monitor.

Different monitors and projectors (depending on price) have not only different pixel sizes, but also different
numbers of pixels, and in general, the best image is seen when 1 pixel in the image is displayed in 1 pixel in
the display. If we resize an image to 1024 x 768 pixels and display on a monitor also 1024 x 768, we are
displaying at the monitors native resolution. On a larger monitor (1920 x 1600) the image is displayed on
part of the screen. On a smaller monitor (800 x 600), only part of the image is displayed.

For digital imaging, you can ignore all of the values in the document size section.
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7.1

7.2

7.3

7.4

7 Resizing for Electronic Imaging

Overview

Resizing for electronic imaging or the internet usually implies resizing the image smaller. Let us take the test
image and resize it to fit onto a 1024 x 768 monitor (or projector)

Resize Pixel Dimensions

For a landscape image (width greater than height), set the width to 1024. For a portrait image (height
greater than or same as width), set the height

to 768. The test image is landscape format Image Size (===
(width greater than height) so type 1024 into N -

the width box. Note that the height Pixel Dimensions: 4.00M (was 72.8M)
automatically adjusts to 683 because by Width: | 1024 neels - ——
default, the little chain to the right is displayed o g ]@ [ Reset |
(the tick box AConstra Height: 683 pixels - —
ticked). | auto... |
Since the aspect ratio of the image is not the Document Sze:

same as the monitor 1024/768 (or 5:3 ratio), Width: 8.67 an -

the height of the image when the width is set :l'@:

to 1024, is 683. This is less than the height Height: 5.78 cm -

of the display, but is acceptable. Displaying o —

tall narrow or wide thin shots on monitors or Resolution: 300 piels/inch ~ ~

projectors almost never looks right. 7 scale Styles

You can also rescale the image to a 5:3 ratio ¥| Constrain Proportions

in order to fill the screen. To do this, un-tick /| Resample Image:

the [Constrain Proportions] tick-box, and type Bicubic (best for smooth gradients) .

in 1024 and 768 in the pixel dimensions.
Beware that this is likely to distort the image
in terms of round objects will no longer appear round, but stretched i as will people, and this will look
unnatural. A better solution is to crop the image at 5:3 ratio (see later).

Resize Resample

Bef or e vy o utoedize, ade théidool-down at the bottom of the dialog to tell Photoshop how you
want the image resized. To resize smaller, use either the [Bicubic], or [Bicubic Sharper].

Note that the final PSD file size is now 4MegaBytes, rather than the original 72. If we change the RAW
image to 8 bits and save as a JPEG file, the final file size is just 450kBytes.

The image is now ready for display on a screen or projector (e.g. entry into a digital imaging competition).

Note that it is worth checking which bicubic option gives you the best looking results. If this is for projection i
you will probably want to check it projected, rather than on a monitor.

Saving Images for Projection

The following steps are the one way to move a file from Photoshop, into a TIFF or JPEG for projected
electronic images.

Convert colour profile to sSRGB if not already in that profile

Select the fiCropotool

For landscape images, type in the max pixel size for width (e.g. 1024px). Leave height/resolution blank
For portrait images, type in the max pixel size for height (e.g. 768px). Leave width/resolution blank
To create an exact size image to fill the projector, type in max projector width and height

Drag a crop rectangle to the desired size

Click the ftickobutton to accept the crop

Set [Image],[Mode] to 8 bits

Save image as JPG or TIFF 1 note filename format specified on the competition entry form

> > > D>y D> DD
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8 Resizing for Printing

8.1 Overview

Printers are document display devices. They often have different pixel sizes (in terms of pixels per inch (ppi)
and ink dots per inch (dpi)). However their output document sizes are common. E.g. A4, A3, 6 x 4 inch.
Resizing for printing therefore requires us to think in terms of the documenté size and how many pixels there
are per inch.

A big difference with printers is that once you have the print in your hand, you cannot zoom in or out (other
than move closer or further away, or break out a magnifying glass).

Without experience, it is often better to judge printed output rather than the screen i this can especially be
the case for final colour, overall contrast, and sharpening images.
8.2 Resolution

When we open an image such as a JPEG, the pixels per inch may already be set. Opening an image file in
Photoshop Camera RAW allows you to set the ppi. This can also be set once in Photoshop.

An images resolution is displayed in the

[Document Size] section as it relates to Image Size (=5
ipnr(lzrrl]t.ed length, and is in terms of pixels per Pixel Dimensions: 72.8M -
Note that dots per inch [dpi] of printers relates Width: | T pixels ” ]@ Reset |
to how it lays down ink to create the pixels per Height: 2012 .

. . a : pixels v

inch dots. Some printers put the CMY and | Auto...

black next to each other to create the final

pixel colour, some overlay transparent colour.
So just be aware that for many printers, dots Vidth: 36.98 cm v )
per inch (of ink) and pixels per inch are not :liﬂf
the same thing.

Document Size:

Height: 24.65 cm v

Current inkjet printers provide up to about 250 Resolution: 300 pixels/inch

dpi, so having an image with 500 dpi makes

the file bigger without increasing how good 7! Scale Styles

the print looks. Resolution simply tells you ¥} Constrain Proportions

how big a document will be for the number of v|Resample Image:

pixels per inch you want to print. As long as Bicubic (best for smooth gradients) v
your printer can handle the pixels per inch,

thatdéds what you wil/ get

In reality, a resolution of 150ppi is about the minimum you need to produce a reasonable print, with above
300ppi unlikely to produce any noticeable difference.

8.3 Upscaling and Downscaling

An image is unlikely to be in the exact size and ppi for printing. You might be printing your image smaller

(e.g. to 6 x 4 inch paper), or larger (e.g. to A2 Paper). The image must be rescaled or resolution changed in
order to fit the document size you want. You donot
whether you need borderless prints or not when rescaling.

When you print to a different document size than specified in the image, its resizing can be performed by you
in Photoshop beforehand (so that you can print 1 image pixel to 1 print pixel), or automatically within the
printer driver. There is no best method, and examination of prints is the only way to be sure which method is
best in any circumstance.

It is also possible to use other specialised third-party applications to resize images. This is often the case
when creating poster size prints measured in metres.
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9 Printing Myths

9.1 Gossip and Suchlike

When upscaling, you can just resize in one go, but some suggest only enlarging an image by 5%, then
another 5% and so on, until we reach the required image size (the last resize might require 1 to 5%). There
doesndt bsangaonclusive evidence which method is best.

Some people will tell you that, since a printer prints at (say) 720 dpi, the ppi should be 360 to avoid moiré
and other effects. However, processes do not necessarily proceed in the logical way you might think, and
can be counter intuitive. If you did work at 360 dpi because it caused less issues, you might find upgrading a
printer driver at a later date eliminates the original issue without you even knowing about it.

Without performing print tests with your own set-up, you your output will be a guess. Some images might
print well at 150dpi, and not need a higher resolution at all.

Use the internet to get a good canvas of what other people are doing, and keep up to date with
manufacturers advice.
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10.1 Downscaling (Photoshop)

Before printing to a document smaller than
the current document size, you can downsize
it.

To do this, open the Image Size dialog.
Concentrate on the document size and ignore
Pixel Dimensions. Type in the longest size
for your image (Width for landscape, Height
for portrait). The other dimension
automatically displays the new size, and the
PSD file size should be smaller (in this case
44.8M reduced from 72.8M).

| entered 29 for the width, and the height
rescaled to 19.33

You can choose to resample the image 1 in

this case | chose fiBes
AOKO to finish. The i
Not hing happens until
can cancel at any time.

10.2 Upscaling (Photoshop)
To print a document larger, proceed as
above, and type in the new document size. In
this case, try the fiBe
sampling.

10 Resizing for Printing

Image Size (3]
Pixel Dimensions: 44.8M (was 72.8M)
Width: 3425 pixels - :l
&
Height: 2283 pixels - _
Document Size:
Width: 29 cm - _
IC
Height: 19.33 cm -
Resolution: 300 pixels/inch -
Scale Styles
[¥] Constrain Proportions
Resample Image:
Bicubic Sharper (best for reduction) -
Image Size @
Pixel Dimensions: 89.5M (was 72.8M)
Width: 4843 nixels - :l
i
Height: 3228 pixels - _
Document Size:
Width: 41 cm - )
o
Height: 27.33 cm -

Resolution: 300 pixelsfinch -

[¥] Scale Styles
[¥] Constrain Proportions
[¥] Resample Image:

Bicubic Smoother (best for enlargement) -
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11.1 Overview

11 Resize by Cropping

You can resize an image using the crop tool. In this way you can get an exact Width to Height Ratio of your
image that matches a document. Enter none, one, two, or all three values to constrain by.

11.2 Example

In the example below, the width and height will be constrained to 41cm by 29cm, with the resolution allowed
to be calculated from the crop. You can also enter a resolution if you want to keep to a certain ppi. Note that
you can also specify pixels or inches for the final crop.

ﬂ » | Width: 41 cm = Height: 29cm

Resclution: pixelsfinch - [ Front Image ] [

Clear ]

When you now drag the crop tool, the aspect ratio is kept constant (see below)

SR ©
e Edt jmage Leyer Select Fier

UE M reNEErse/peuRPNS .\E./.Y:I-AJEI; 25

The result of the above crop (with no
resolution specified) changed the resolution
to 225.007 after cropping.

Note that the default resample option for the
crop is the default sampling method defined
in the preferences (see next section).

[E[=> e =T%}

Image Size
Pixel Dimensions: 53.4M
Width: E[EF pixels

Height: 2569 pixels

Document Size:
Width: 41 cm
Height: 29 cm

Resolution: 225.007 pixels/inch

Scale Styles
[¥] Constrain Proportions
Resample Image:

Bicubic (best for smooth gradients)

-
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12 Resize Defaults

12.1 Overview

You set the default image interpolation in the preferences dialog.
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