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Image processing
instructions for research
publication authors

Images and graphs contain various details that can significantly impact their
quality when reproduced. This is especially important for printed publications,
where users should be aware of the technical factors affecting the clarity and
accuracy of images and graphs. This guide provides additional information on key
aspects to consider when acquiring or creating images and graphs for a research
publication.

The guide was originally created at Aalto University, and its updates are
maintained by Unigrafia.

They are intended primarily for publications made with Microsoft Word or similar
programs. The table of contents has links so you can jump directly to the specific

information you need.
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1. IMAGE MEDIUM: PRINT OR ONLINE?

When publishing both online and in print, follow the requirements for the printed version.
Doctoral theses, for example, are always published in a printed version.

Therefore, when you are obtaining or creating images, take into account the nature of the images
and what medium they will appear in: Will the image or graph be published only online or in
printed form, too?

1.1. Printed publications

In order for the printing to be sharp and of high quality, the images must be appropriate in terms
of:

1) size and resolution

2) file format and colour profile.

For more information on these points, see
3 Image size

4 Image file formats

6 Image colour management

Printed publications can accommodate colour images, greyscale images and black-and-white 1-bit
images.

1.2. Online publications

For online versions, a lower resolution is sufficient (however, no less than 72 DPI). If you want the
images to be sharp when a reader zooms or prints a view, you can increase the resolution. For
example, 150 DPI provides good quality for many purposes. To test the quality, you can make a
printout yourself. At the same time, you should watch to see that the PDF file does not grow too
much in size.

If a printing house makes an online version from a PDF file produced for printing, it will take care of
the changes, for example, reducing the resolution and file size and setting the correct colour
profiles. For the doctoral thesis publication ordered through the Aalto publication platform,
Unigrafia takes care of these settings.

2. SUMMARY OF KEY POINTS TO NOTE CONCERNING
IMAGES AND GRAPHS

The images for inclusion

e File formats for raster images: for example, photographs, JPGs or TIFFs.

o File formats for vector graphics in Word layout: EMF or SVG. You can insert images made
in Microsoft Office programs, such as PowerPoint, to Word files when the images are
rendered as EMF files, or you can change them to raster format as JPG or TIFF images.

e Vector graphics file formats for layout in Adobe InDesign layout: ai or SVG.
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e The details in PDF format vector images are sharp, but such images may impact the
accessibility of the publication. When accessibility is important, convert the images to JPG
or TIFF format.

e Use RGB or greyscale images. Images made by camera and office programs are usually in
RGB format. An appropriate colour profile is SRGB, which is often the default. Do not
convert photos to CMYK format.

e Images should often be edited and cropped before importing to Word, although they can
also be processed easily in Word if you have a newer version of Word.

e Image file formats, see section 4.

Make the images the right size — or large enough

e For book printing, 300 DPI is a suitable resolution.

e For line drawings, use vector images when possible; that makes the image sharp
and scalable. If the line drawing is a raster image, the resolution should be higher,
e.g. 600 DPL

¢ Remember that resolution is a ratio, the number of pixels relative to the size of the
image on the page (millimeters). Reducing an image will make its resolution higher
— and vice versa.

¢ Note that you should not place images in Word so that they overfill a page and run
over the margin into the next. That would leave a poor margin for cutting and
trimming the page, and an arbitrary space might remain between the image and the
edge of the page. Leave a margin of at least 3 to 6 mm between the image and the
edge of the page.

e For image sizes and resolutions, see 3 - Image size. For checking image size, see 9.3 (for
Windows) and 9.4 (for macOS).

Word’s modification of image resolution

e Word automatically reduces the resolution of the images in it. The default setting of 220
DPI should be increased appropriately for printing work, i.e. to 300 DPI.

e If the page size in a Word file is A4 and the page size in the work you intend to publish (e.g.
a doctoral thesis) is smaller, e.g. size B5, the resolution for images should be at least 250
DPI.

o Note that images modified automatically by Word would usually have lower definition
than images you would modify yourself by other means.

e Note: the way you insert an image can affect the properties of the image. Using functions
like Insert, Paste As or Paste Special is recommended. The Paste function may diminish the
resolution.

3. IMAGE SIZE

When you are obtaining images for a print publication, check already at this stage that their size is
large enough. The work process is easier if you plan the size of the publication's images in advance.
It is simpler when there are only a few photo sizes — for example, one image with the same width
as a text column and a couple images of smaller size.

Note that an image’s file size or storage size, expressed in kilobytes or megabytes (kB, MB), does
not directly indicate the number of pixels, which is needed in order to know the print size. The file
size indicates how much space the image requires in order to be saved in the memory. Other
factors affect file size, including file format, number of image editing layers, the degree of
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compression (for example, the ‘lossy’ compression of JPG or the ‘lossless’ compression of ZIP), the
image’s colourfulness, the number of details in the image, etc. For example, in JPG images, a blue
sky is smaller in file size than a picture of tree tops, even if the pixel size and the compression level
are the same.

3.1. Resolution — pixel amount, pixel density

‘Resolution’ has several different meanings. It may refer to size in terms of the number of pixels,
i.e. how many pixels there are in a digital raster image, in a camera sensor or in a display device
horizontally and vertically. For example, the size of a high-definition (HD) screen is 1920 x 1080
pixels.

The resolution of the digital image is a ratio describing pixel density in the number of pixels or dots
per unit length. The resolution of an image increases as the density of pixels or dots increases. The
most commonly used metric for printing resolution is DPI, i.e. dots per inch. It tells how many dots
a printer prints in a one-inch-long line. For digital images displayed on a screen, rather than
physical images printed on paper, the more precise term is PPI, i.e. a pixels per inch; however, DPI
is also often used to refer to them as well. DPCM is a term to express resolution in terms of
centimetres, but it has not replaced the inch as the traditional unit of length. Changing the
resolution of an image has no effect on its quality as long as the size of the image in terms of the
number of pixels (i.e. the pixel dimensions) remains the same.

3.2. Size of printed image

If the printing resolution of an image is 300 DPI, that means there are 300 pixels printed in one
inch, that is, in 2.54 cm.
300 DPI resolution equals 118 DPCM, pixels (or dots) per cm.

SRR

et T "

The left and right grids contain the same number of squares, with each square representing one pixel. The
pixel dimensions of both images are the same. The image may be printed in larger size, for
example, in a newspaper, in which case the resolution would be lower (left picture), or it could
be printed in a book, in which case the resolution would be higher (right picture).

The resolution to be used in a printed product varies depending on the product (Is it a book or e.g.
an outdoor banner?) and the image.
When printing a book, the resolution (sharpness of image) must be as follows:

e For continuous tone images, i.e. four-colour and greyscale images: 300 DPI;

e For 1-bit colour images, line drawings (black-and-white raster images): 600—1200 DPI.

e Vector images can be scaled to different sizes without loss of quality or sharpness.
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The size of an image when printed can be calculated when you know its pixel dimensions and
printing resolution: the number of pixels (along the length or along the height of the image)
divided by the resolution (as either PPI, pixels per inch, or PPC, pixels per centimetre). Example:
If the width of an image is 1770 pixels, the size of the image calculated in inches and in
centimetres is as follows:
1770 pixels at 300 PPI (pixels per inch) = 5.9 inches = 15 cm
1770 pixels at 118 PPC (pixels per centimetre) = 15 centimetres (or 5.9 in)

Conversely, if you want your image to be printed so that it is 14 cm wide, the width in
pixels in then:

14 cm x 118 DPCM = 1652 pixels

Approximate dimensions

Image size in pixels Image size when printed at 300 DPI (figures rounded)

900 x 600 px 7.6x5.1cm  (typical image size for online publications)

1920 x 1080 px 16.3x9.1cm (High Definition (HD) image, for example, for TV)
3000 x 2000 px 25.4x16.9cm

2480 x 3508 px 29.7x21cm (A4 sheet of paper, landscape orientation)

Raster images may be reduced in size without problem. If an image’s size in pixels is insufficient for
printing at the desired size and in the correct resolution, the image may be enlarged. The practice
of enlarging usually involves adding pixels to the image to make it larger. The success of the
enlarging depends on the quality of the image and the amount by which it is enlarged.

Traditionally, image enlargement has meant a reduction in image quality. The final result may be
improved with artificial intelligence, which is used in Adobe programs. You can also try other
software to enlarge images, for example, the online service Canva.com.

g

On the right is an enlargement of a part of the image on the left. It is somewhat indistinct; the margins and
lines are jagged. Algorithms are continually improving the quality of enlargements, and jagged
edges can be improved by, for example, the latest versions of Photoshop.

Image size and other information can be found on the computer screen’s desktop (see instructions
9.3 (Windows) and 9.4 (macQS). In addition, image size and resolution can be changed
e inimage processing software (e.g. PhotoShop), where the function for doing so is often
named Image size (Kuvan koko)
e with the programs included in the operating system, Photos in Windows (changes only the
size) and Preview in Mac, (see instructions in sections 9.3 (Windows) and 9.4 (macOS).
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4. IMAGE FILE FORMATS

There are a great number of file formats. Some are tied to the specific application that created
them; others are more common and widely available. The choice of file format depends on the
intended image and the purpose for which it will be used.

File formats can be identified by the file extension, that is, the characters at the end of a file name,
such as .jpg or .jpeg for JPG files and .ai for Adobe lllustrator files. Changing an image’s file format
is not as simple as just changing its file extension. The image must be opened in an appropriate
application, then re-saved (Save as) or exported in the new format. Section 9.5 discusses file
format conversions.

4.1. File formats for printed products

The image formats used for printing purposes must be suitable for the printing process; it is not
necessarily enough to simply insert an image into the text with some publishing or word-
processing program.

Word-based printing uses the file formats TIFF and JPG for raster images. To insert vector graphs in
Word, use the file format EMF or SVG. Other types of files do not work, but must be converted
into a compatible format.

InDesign layout can use file formats like TIFF and JPG for raster images. To insert vector graphs,
you can use the Al or SVG format.

TIFF (or TIF) is a raster format that preserves all the information about an image. TIFF images may
be compressed without a loss of information (lossless compression) or they may be left
uncompressed. TIFFs are suitable for digital archiving and printed products, but not for online
publishing. An advantage of TIFFs is their ability to be edited and saved numerous times without
lessening the image quality.

JPG (or JPEG) is the most commonly used format for saving raster images. JPGs can be saved with
lossy compression; the degree of compression can be chosen when saving the image. Since the
compression of JPGs typically results in a loss of information, the quality of a JPG image declines
more and more each time it is saved. If your work contains JPG images, save them at the highest
quality possible.

JPGs are well-suited to photographs. They are less well-suited for images that have solid colours or
clearly distinct edges, such as logos or texts. JPGs can be used for both printing and online
publishing.

EMF is a Windows vector graphics format, developed from Windows Metafiles (WMF). It is
commonly used to transfer simple vector graphics between or into Microsoft Office programs.
EMFs are also recognised by other applications, such as Adobe applications, also in macOS. If you
have problems with an EMF, you can convert it to a JPG or TIFF image. However, the image will lose
its scalability, since it will no longer be a vector image.

SVG is a vector image format.

Al or ai? — “ai’ is the file extension for Adobe lllustrator vector files, whereas Al in the context of
images can refer to images generated by artificial intelligence.
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PDF is a versatile format that can be used for e-books, for fill-in forms, or for layout work that will
be delivered to a printing house. PDFs accept both vector and raster images as well as RGB or
CMYK colour models. Using PDFs as images in layout is not recommended as the final product’s
accessibility may decline as a result.

Images created in office programs

You can create simple graphs and images in office programs. They are not necessarily image files
per se, as their file format is that of the office program used. You can use the Export function to
render them as stand-alone images (EMF, JPG or TIFF files). You may also paste them (‘Paste
Special...) into a Word file in the selected image format (EMF, JPG, TIFF, etc). For more about
images made in office programs, see section 9.2.

5. IMAGE FILES

Whether an image is a raster image or a vector graphic determines how much the image can be
enlarged. Raster images and vector images have their own file formats, but PDFs and other file
types may contain both.

5.1. Raster images

Raster images are also called a bitmaps or sometimes pixmaps. Photographs are typically raster
images. Raster images consist of square-shaped pixels, or ‘picture elements, each one having a
specific colour value. Image quality and sharpness suffer when raster images are enlarged.
Monochrome (usually black) raster images are often used in line drawings.

When a grid of small pixels is sufficiently dense (left), the eye perceives it as a normal picture. On the right,
the pixels are shown under high magnification.

5.2. Vector graphics

In a vector graphic, the image is mathematically defined by points, lines and curves (Bézier curves).
This allows the image to be enlarged or reduced with no decline in quality or sharpness of image.
Various programs are available for making vector graphics; see section 8 - Programs for image
processing and layout.

Vector graphics are used in charts, logos, computer games and 3D programs.
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The files may be 2D (ordinary graphs) or 3D. Vector files may also contain raster images and text.
For printing, it must be ensured that the resolution of raster images inside a vector file is high
enough.

It is recommended that vector images be used for graphs, when possible. However, if the vector
image is complex and contains a large number of points and lines, the safest option is to render it
as a JPG or TIFF image. The resolution should then be 600 DPI to keep the image sharp.

The lines and forms of a vector image retain their sharpness when the image is enlarged.

6. IMAGE COLOUR MANAGEMENT

Colour management is a complicated topic. You do not have to delve deeply into it; you can simply
use RGB images in your work. Examples of RGB images include those captured by a camera or
downloaded from the internet. You can confirm an image’s colour model by checking its
properties; see sections 9.3 (Windows) and 9.4 (macOS).

6.1. Common colour models and their associated colour profiles

A colour space or colour model is a model describing colours precisely through numerical values.
Digital image processing uses a variety of colour models, RGB and CMYK being the most common.

Digital cameras, screens, printers and printing machines each process colours in a slightly different
way. Colour management seeks to ensure that the various shades of colour used in images are
reproduced correctly through the various work stages when using different devices and when
printing.

In colour management, a colour profile refers to input/output devices and how their use of e.g.
the RGB and CMYK colour models. Scanners and cameras have their own profiles, as do display
devices and printing devices. For practical purposes, it is often enough to simply ensure that
images have the correct colour profiles and that you have a good, well calibrated display. You can
find instructions for changing the colour profile of an image at the end of section 9.4 (for macQS)
and the end of section 9.3 (for Windows).

Updated 2.5.2025 / E. Hagel



U N IG RAF IA Image guidelines 10

(24)

Colour profiles enable printers and screens to produce different shades of colour correctly. The
most common RGB colour models are sSRGB and Adobe RGB. The profile of a CMYK colour model is
always has a specific target, such as Coated Fogra39 for a certain kind of coated paper, or
ISOnewspaper26v4.icc, for a type of paper used in newspapers.

PDF files intended for printing must usually be in CMYK and in the colour profile indicated by the
printing house. PDF files intended for Aalto's publication platform, on the other hand, should
always use RGB or be black-and-white. Unigrafia and the printing house used by Aalto modify the
files to the correct versions for printed or online publication.

In calibration, a display device is adjusted so that the colours and values of colours are correctly
displayed to the user. Some computers and displays have a built-in calibration program. There are
also instructions online about how to calibrate a display by sight alone. You can get the most
accurate results, however, with the calibration devices connected to the computer. If getting the
exact colour tones in the images in your publication is not so relevant, you can simply trust that the
colours shown on current computer displays are accurate.

6.2. RGB

RGB colours are used in display devices, projectors, etc. RGB stands for ‘Red, Green, Blue’ as the
primary additive colours of light. Combining them in different proportions produces a large gamut
of colours. On a display, when there is a maximum amount of light from each colour, the result is
white; when their use is at minimum, the result is black.

SRGB is the most dependable profile for reproducing colours on different devices. Its use is
widespread and used in e.g. images intended for online publication. Adobe RGB has a broader
colour space than sRGB. As not all screens are able to reproduce the shades of Adobe RGB, its
results may be unpredictable. sSRGB is therefore preferable.

The left shows the picture viewed normally on a computer display; the right show the enlargement of a section of the
display, revealing the display’s individual pixels.

6.3. CMYK (process colour)

CMYK is used in printed products. It is based on the four colours used in printing: cyan, magenta,
yellow and ‘key’ (which usually means black). The image to be printed is halftoned, i.e. converted
into a set of dots. This allows the intensity of colours and shades used in the printed image to be
adjusted by changes the density and size of the dots. This enables a great range of colours to be
printed.
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The left shows a scan of a book page; the right, an enlargement showing the raster formed by the ink dots.
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The picture illustrates the different colour rendering abilities of CMYK compared to different RGB

colour spaces. The difference lies particularly in the rendering of blue and green.
(Source: https://fi.m.wikipedia.org/wiki/Tiedosto:CIE1931xy_gamut_comparison.svg) The image was edited
for clarification purposes: text was moved, some space and figures were removed. Licence: Creative

Commons Afttribute-ShareAlike 3.0 Unported

The CMYK colour space has a more limited range of colour shades than RGB. In other words, not all
the shades displayed on a computer screen can be printed on paper. Conversely, computer displays
cannot reproduce all the CMYK-produced colours in exactly the same way as they appear when
printed. The difference is sometimes great.

When an image is changed from RGB to CMYK, it loses colours and they are irrecoverable.
Therefore, you should not change an image back from CMYK into RGB format. Change your image
to CMYK only when you know where you will use it and which colour profile serves that purpose.
Commonly used CMYK profiles in current use include Coated FOGRA39 for coated paper and

Uncoated FOGRA29 for uncoated paper.

6.4. Greyscale

Greyscale images contain shades from white to black. With greyscale images, you do not have to
define a colour profile; the printing house takes care of that. Note: It is not enough simply to
change the shades of a colour image to grey tones. The whole image must be saved in greyscale.
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6.5. One-bit images, bitmaps

A raster image with only black and white. It is suitable for drawings, such as line art or text. The file
size is small, but the image requires high resolution (600—1200 DPI) for a smooth, clean
presentation of the image.

7. SAVING AND DIGITISING IMAGES FROM
DIFFERENT SOURCES

7.1. Scanning

Many flatbed scanners allow you to digitise slides or negatives, in addition to pictures and paper
documents. For slides and negatives, the best results are obtained by using scanners intended for
film material. The degree of resolution, or the ability of the scanner to differentiate fine details
when digitising an image, is an important quality to keep in mind when choosing a scanner.

Also important are the options the scanner program offers for adjusting its settings. In addition to
resolution settings, it may be possible to adjust the lightness—darkness range of the colours, the
colour model and the formats available for saving files. If the scanner’s own program seems
limited, you can find other programs that are versatile and compatible with many scanners, for
example, VueScan.

Images can be edited after scanning in an image processing program. However, it is good to adjust
the right settings — colour tone, degree of lightness and contrast — already in the scanning stage. In
particular, make sure the scan captures the darkest and the lightest parts of the image.

The images should be saved in TIFF format or at the highest quality if in JPG format. Note that even
if you scan drawings in PDF format, the scan is always a raster image.

Scanning resolution and image size

Ensure that the image size and resolution in the scan settings are suitable for the purpose. For
example, if you want to have a 10-cm-wide photograph put in the printed version and keep the
photograph the same size, scan it at 300 DPI. If you need a larger picture than the original one, the
appropriate method of scanning depends somewhat on your scanner and its program.

e Scan at the correct resolution and size (in mm or cm). Some scanners are adjustable for
resolution and the size of the scan (at the given resolution). For instance, the resolution of
the scan may be 300 DPI, while the size desired for the final image may be 20 cm in width.

e Scan with a higher resolution first, if resolution is the only setting that can be adjusted in
the scanner program. If you want an image to be twice as large in your book, scan the
image at 600 DPI. If you want it to be three times larger, then scan at 900 DPI. The final
resolution and more precise size can be adjusted later in a image processing program.

Images should be scanned larger than their intended use, for example, scan at 20 cm in width if the
image is to be used at 18 cm. That makes them easier to edit and crop. It also helps to ensure that
an image’s resolution will be sufficient if it ends up larger in the final product than was originally
intended. Enlarging an image can weaken its quality, while reducing it does not. If you scan a
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monochrome line drawing or text while, for example, creating an image from a text document, it
should be scanned as a black-and-white image (1-bit) with a resolution of at least 600 DPI.

7.2. Reproducing an image digitally by photographing

Digitised images may also be produced through photography. In that case, the camera should be
placed in front of the target, directly facing its centre point so that the image is not distorted. The
lighting should evenly illuminate all parts so that no area is brighter than another.

Today’s mobile phones are usually able to produce the size and quality of images needed for
printed publication. Remember that your camera phone may have settings for adjusting the format
and quality of the image as well as size of the image file. If possible, save pictures in a large size
and with good image quality. JPG is a good format as long as the images are not too compressed.
See also 9.2, under Transferring images and keeping backup copies.

You can get scanning applications for your phone that allow taking more accurate copies of
receipts, text documents and similar materials than would be possible by simply taking a
photograph. Scanned images are often saved in PDF format.

7.3. Screenshots

Taking screenshots and the quality of the outcome is affected by the operating system as well as
by:
e Device display resolution. Use as large a display as possible with the highest resolution
possible.
e The quality of the screen capture tool. In addition to your computer's default tool, both
free and paid options are available for taking screenshots.
e The size of the target to be captured. Enlarge the webpage, window or image as much as
possible.

Often capture tools save screenshots as PNGs. Please note that the colour profile of your screen
may be applied to the screenshot. The colour rendering is more accurate if you convert the image
to sRGB.

7.4. Images copied from websites

Images copied from the web are not ideal for a printed work. They are usually quite small and, as
JPG images, are heavily compressed to reduce file size; as a result, image quality and level of detail
suffer.

You can often save an image taken from a website to your computer as follows: right-click on the
image and select Save Image as. In addition to the traditional online image formats (JPG, GIF and
PNG), new file formats such as AVIF and WebP have become increasingly common. To use them in
a publication, you must convert them to JPG or TIFF format.

7.5. Using printed images in a new publication

When a once-printed raster image is used in a new publication (i.e. it undergoes the halftone
process again), undesired moiré patterns may appear on it. The edges and details of the coloured
areas may easily become blurred. To avoid such issues, you should use an original image whenever
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possible. Printed text and line drawings are usually not rasterised, so the above problems do not
occur with them.

Removing unwanted moiré effect may be difficult, and usually the quality of the image suffers.
Some scanners have a raster removal (descreening) option. You can find tips online on how to
remove raster (descreen) with the help of different image processing programs.

8. SOFTWARE FOR IMAGE PROCESSING AND
LAYOUT

As graphics and images can be created and edited in a wide variety of programs, this guideline will
not provide detailed instructions on specific programs. You can search online for more detailed
information about suitable apps, as well as their use. In addition to computer programs, images
can also be edited on mobile devices or in online applications. With the development of artificial
intelligence, even the processing of images is in transition. Whatever tools you use, the most
important thing is for the software to allow you to save images with the desired quality, resolution
and file format.

8.1. Image processing software

There are different image processing programs for raster and vector images.

For raster images, the best-known application is Adobe Photoshop, a professional-grade program.
The lighter and more affordable version of it is Photoshop Elements. Adobe Lightroom is a versatile
application for photo editing and management. Popular software includes Gimp, a free image
processing program that works not only on Windows and MacOS but also on Linux, as well as
Corel’s PaintShop Pro (for Windows only), which is subject to a fee.

The default programs in computers also allow image processing to some extent: the latest
Windows computers have a photo editing program, Photos, pre-installed, while Macs have the
Preview function and the Photos app that allows image processing. Browser-based, free or
affordable online photo or image processing programs include Adobe Express, Canva, Google
Photos, Paint.net, Photopea and many others.

Vector graphics software includes Adobe Illustrator and CoreIDRAW. One example of a free open-
source program is Inkscape, which works on Windows, MacOS and Linux. Simple vectors can also
be created with desktop publishing or office software.

8.2. Desktop publishing software

To create the layout of publications, i.e. the arrangement of text, images and other elements on
the page, you typically use desktop publishing software. Among professionals, Adobe InDesign is
the most popular choice. Other options include Affinity Publisher, Microsoft Publisher (to be
discontinued in 2026), the online application Canva, and Scribus. Vector graphics software such as
Illustrator and CorelDRAW can also be used for small-scale page layout design. The features and
prices of applications vary.

You can also use LaTeX to produce your publication. For more information, see
https://wiki.aalto.fi/display/aaltolatex/Home.
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8.3. Word processing and other office software

Many office programs come with tools for creating simple images and graphics. However, their
page layout features are limited and work is more difficult than with desktop publishing software.
They work well when the work is printed on a home printer, but less so when you want your work
printed professionally in a printing house. This is why PDF files made with office programs are
generally not accepted by printing houses. The ordering process for the Aalto publishing platform
is different. It accepts Microsoft Word and LaTeX files but no other file formats.

There are a multitude of different word processing and office applications available. If you choose
some other program than Word for your work, you can open your finished work in Word, check the
layout and the images and export it to PDF. Usually, quality issues with your original file will
become apparent in the PDF file, but some issues may only become visible in the printing stage. If
you want to ensure that your file works for printing purposes, you can order a contract proof from
the printing house (a draft made by a printing press).

9. PRACTICAL TIPS

The instructions given below are mainly for Windows 11 and macOS 14.5 (Sonoma) and the
applications included in them, as well as Word for Microsoft 365. In other versions the workflow
may be different.

9.1. Reducing the publication size from A4 to B5

Doctoral theses, among others, are usually made in B5 size, which is 176 mm wide and 250 mm
high. However, many of doctoral theses written with Word are originally done in A4 size, which is
210 x 297 mm. The pages are reduced to about 84 % of their original size in the publication
workflow.

Make sure the lines and text in the graphs are of sufficient size to make them legible even after
their size has been reduced. This process will also affect the resolution of the images, so a
resolution of 250 DPI is sufficient for images in a Word document.

9.2. Graphs and images

You can find general tips on presenting information visually in Finnish in Tieto nédkyvdéksi —
informaatiomuotoilun perusteet.

If you are not familiar with tools for creating graphs and images and are unsure of the technical or
visual quality of your graphs, or if you are unable to create graphs with the help of commonly used
software, you should send the original images and graphs well in advance of the printing process
for evaluation to a professional graphic designer.

At the same time, you can ask for a price estimate from the designer, either for creating the images
and graphs for you or for modifying those made by you. You can also leave the page layout design
work in its entirety to a professional graphic designer. You should request a quotation for the page
layout work in good time to make sure there is enough time for it before the deadline for
submitting the finalised material to the printing house.
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Transferring images and keeping backup copies

It is important to transfer images between devices in a way that does not compress the files and
reduce the image size. For instance, image sizes tend to change when sending them in emails.

If you reduce the size of or edit images, you should keep the original versions of them, just in case.

Hairline

Do not use hairlines in graphs or tables. The thickness of the line varies depending on the software
used and the print resolution: a line that looks good on the screen or when printed on a normal
printer may vanish in a professionally printed product. Instead of hairlines, define the lines using
point size or millimetres.

Minimum line thickness:
e 0.5 points (0.17 mm) for monochromatic images
e 1 point (0.35 mm) for multicoloured images

e 1 point (0.35 mm) for lines in negatives (white lines on color background)

Graphs containing raster images or fill patterns

The images created in office programs are usually in vector form. You can, however, insert raster
images into them. For example, in order to print a photograph embedded in a graph accurately, the
photograph’s resolution must be high enough.

In older Word versions in particular, menu functions Fill and Pattern could change according to the
printer resolution, making images look different on a home printer than on a professional printing
press. Consult the printing house to make sure that the images turn out correctly.

Text in graphs and images

Avoid very small text. A sans-serif font, such as Arial, is the easiest to read when the text is small.
Readability may also be improved by bolding and slightly increasing letter spacing. If possible,
avoid using colours in small text; black is the surest choice. Check the text size after the publication
has been printed in the right page size.

Use either agreed upon or popular fonts when you are planning to edit a vector image on another
device. Some applications offer the option of outlining the text, which gives the text the desired
appearance but prevents further editing of the text. This applies not only to vector image files, but
also to PowerPoint and Excel files.

Images and graphs in black-and-white publications

When the publication or pages are printed in black and white, also the images must contain only
black or grey shades, so the image must be in greyscale format. Also in colour-printed publications,
black-and-white images, especially graphs containing lines or text, should be converted to
greyscale images. This prevents the outcome being ‘black printed in colour’, which blurs the lines
and text.

In the case of a partially black-and-white publication, you must provide a list of pages to be printed
in colour when placing the order; all other pages are converted to black-and-white by Unigrafia.
This work is included in the Unigrafia contract for doctoral theses. Both sides of coloured pages are
printed with a printing press with colours, but depending on the situation, black and white pages
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may be printed on a different printing press. You can also order the whole publication in four
colours.

If you leave the conversion of four-coloured images to black and white to the printing house, and
the original graphs have different colours, such as columns in different shades, you should ALWAYS
test how the colours look in black and white by printing the page on your home printer. Shades
that are easily distinguishable in colour may look surprisingly similar in greyscale.

If you have the image on your computer desktop, follow the steps below to check whether your
seemingly black-and-white JPG and TIFF images really are greyscale images.
¢ Windows: Right-click on the image. Select Properties, go to the Details tab and on
it, see Color.
e MacOS: Right-click on the image and select Get Info. In the Get Info window you
will find both Color Space and Color Profile.

Saving JPG and TIFF images in greyscale

It is not enough to choose only grey shades or to turn a colour image into shades of grey, for
example, with greyscale filters. The image is a colour image until it is saved in greyscale.

To convert a colour image to a greyscale image, you need an image processing tool. Especially
when using an online application, it must be checked that the image produced is a greyscale image,
rather than a grey-toned RGB image. You can convert the images yourself or order the work from a
graphic designer or printing house.

@ Photoshop 2024 File Edit Image Layer Type Select Filter 3D View Plugins

a0 . Layer ~ . = | Bitmap... L.¢. g
_’_’ i« L - v Grayscale
s | Adjustments > Duotone... '
| Indexed Color 5
_- 0 Auto Tone oL RGB Color
UEUE 1 Auto Contrast NOoRL CMYK Color
| Aut J Lab Color
?‘ i Multichannel
F i Image Size... X
| 1:| Canvas Size... XHC + 8 Bits/Channel
i Image Rotation > 16 Bits/Channel
’- i rof 32 Bits/Channel
& Trim...
il Color Table
2!
7l Duplicate...

Converting an image to greyscale in Photoshop: Image > Mode > Grayscale

When the image is converted to greyscale, the conversion is automatically done according to
colour values, i.e. the lightness of the colours. Some applications allow adjusting the colours when
converting to greyscale to make them more distinguishable. After the conversion, the image is
saved in greyscale.
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To adjust black and white in Photoshop go to Image > Adjustments > Black & White.

Greyscale images in office software

Office software produces images in RGB format. Use the grey shades and black of the colour
palette when making graphs and images with Word tools. Word allows converting any inserted
colour images to images with grey shades, but their format will still be RGB.

If you use image files that are created using other tools than Word, you should convert them to
greyscale with an image processing program before importing them to Word.

Vector images in greyscale and black-and-white

Many applications that process vector images, for example Microsoft Office applications or
Inkscape, are able to process images only in RGB format.

You can convert vector images to greyscale in programs like Adobe lllustrator or CorelDraw. These
vector applications do not allow saving images in greyscale, as they only offer RGB or CMYK as
format options. In this case, make sure the image is in CMYK mode and change all the colours so
that the image contains only black (CO, MO, YO, K100) or grey shades and save the image in CMYK
format.

For example in Illustrator: select File > Document Color Mode > CMYK color
Alternatively, you can convert vector images to raster images and save them in greyscale. In this

case, please remember to make the image large enough; the recommended resolution for images
with line art is 600 DPI.

9.3. Simple image processing in Windows

When using Windows tools, you cannot change the resolution, only the size and file format of an
image.
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Checking image pixel dimensions and resolution in Windows
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Mitat: 2048 x 1536

Koko: 459 kt

Kaytettavyystila: Aina kaytettavissa tassa laitteessa

Pixel dimensions: On the Windows desktop, hover the cursor over the image. A small window will
appear, showing the file details. The Dimensions item shows the image size in pixels (width x height

pX).
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Both size in pixels and resolution: right-click on the image. Select Properties and go to the Details
tab.

Resizing the image in the Windows Photos application

Muuta kokoa

e Open the image and right-click on it.
e From the menu that opens, select Resize image.
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o It is better to change the size of the picture as pixels instead of percentages, as this

allows you to adjust the width and height in pixels.

e  When the lock icon between width and height is closed, you can adjust either the
width or the height, and the second measure will change accordingly, keeping the

aspect ratio the same.

9.4. Simple image processing in macOS

Checking image pixel dimensions and resolution
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Right-click on the image on your desktop. Select Get Info. Under More info, you will find the
item Dimensions, which shows the image size in pixels (width x height px).

@ Esikatselu  Arkisto  Muckkaa Nayta  Sirry  Tyokalt lkkuna  Ohje

Dokumentin tyypic TIFF-kuva

Tiedoston koko: 6,5 Mt (6 511 292 s
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Virimasic G

CokrSyne-profia: ARG ECE1966-21

You can also check the resolution in the MacOS Preview app:
Open the image. In the Tools menu, select Show Inspector, which opens the General Info
window, where you can see the pixel size of the image (width x height px) and the resolution.

Resizing the image

Open the image in Preview
Tools > Adjust Size
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Fit into: select Custom to be able to change the pixel dimensions yourself.

Width and height: you can set the print size for the picture.

When the width and height are connected by a line and a 'closed’ lock, the image scales in the
correct proportion; the same happens when selecting the Scale proportionally checkbox.

The Resolution field allows you to change the resolution.

Resulting Size: The percentage indicates whether the image size is being increased or decreased.
Percentages above 100 indicate an increase, i.e. pixels are added, while percentages below 100
indicate a decrease.

Changing the colour profile of an RGB image

Open the image in Preview > Tools > Assign Profile
In the menu, select sRGB. There are also screen profiles on the list; do not select them.

9.5. Changing the file format

To change the file format, open the image in an image processing program where you can change
the format either by selecting Save, Save as or Export, all of which allow you to select a new file
format.

While many image file formats can be opened in the most common image processing programs,
some can only be opened in a few applications, or even only in the application with which they
were originally made. There are applications, both desktop and online ones, specialised in
changing the file format, or converting files to other file types. To read more on file conversion, you
can search online with search terms, such as ‘image converter’ ‘converting image format’, or with
file extensions, such as ‘png to TIFF'.

It is worth paying attention to settings when saving and exporting files, because you can often
choose the file format, resolution or compression level of the new image at that point. When
converting vector images, it is important to check that all the elements of the image, such as texts
or arrows, have been converted correctly.

Changing the file format in the Windows Photos application

Open the image in the Photos application

e Select Save as either under the Additional Information button (marked by three
dots) or from the menu that opens when you right-click on the image.

e Select a new file format under Save as type.
You can rename the picture and select a new location for it.

e Save the file.

Changing the file format in the macOS Preview application

e Open the file in the Preview application.

e Select File > Export.

e Inthe Format pop-up menu, choose the desired file type. Depending on the file type
chosen, additional options may appear, such as the level of compression of a JPG file.

e You can rename the picture and select a new location for it.

e Save the file.
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10. IMAGE RETRIEVAL AND ACCESS RIGHTS

The Aalto University Learning Centre has a new Visual Resources Centre (VRC), which specialises in
visual resources and image retrieval.

The VRC has workstations and scanners reserved for image processing and the digitisation of
materials as a self-service. Learning centre staff will be happy to help you search for good quality
and reliable sources of visual information on different disciplines and topics, including digital
cultural heritage or the visualisation of information. The learning centre also offers advice and
training on the sources of visual information and on the access rights needed for studies and
research. The service also provides visual material on Aalto University’s operations and history.

Always check the access rights and permissions to use images. These are granted according to how
and where you use the picture. For more information on the use of images in research publications

see: ImagOA-opas.

If you obtain an image from an image bank, always ask for a full-resolution picture if you plan to
use it in a printed publication.

11. GLOSSARY

Acrobat A group of Adobe programs for processing PDF files. The free-of-charge Reader
allows you to view, print and comment on PDF documents. The fee-based
programs Acrobat Standard and Acrobat Pro allow you to also modify PDF
documents in a variety of ways.

Bit depth The bit depth (also called colour depth and pixel depth) of an image indicates
how many colours can be displayed in it. 1 bit = 2 colours, i.e. the pixel in the
picture can be either black or white. 2-bit = 4 colours, 4-bit = 16 colours, 8-bit
= 256 colours. 24-bit = 16.7 million colours. Bit depths greater than the above
examples are possible.

Bitmap A bitmap image or raster image is an image made up of square pixels.

Calibration  Adjusting a screen so that the colours and their lightness in the image are
correctly displayed to the user.

CMYK  The CMYK colour space is used in printed products. It is based on four colours
used in printing: cyan, magenta, yellow and black (Cyan, Magenta, Yellow,
Key). They can be combined to produce a large number of colours, but the
range of colours is narrower than in RGB. CMYK is a subtractive colour model:
adding colour produces darker tones, while reducing colour produces lighter
ones.

Colour management
Colour management is used to ensure that colours are displayed correctly on
different devices and at different stages of the work . Colour management
includes the use of correct colour profiles and calibration of displays.

Colour profile

Colour profiles define colours for screens, devices and files so that the image
looks as similar as possible in any device or form, from its creation to its use,
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whether on a display or in a printed product. In practice, colour profiles are
small files installed on the device. ICC (International Color Consortium)
profiles are standardised colour profiles for devices.

Compression
Reducing the file size, i.e. the disk space an image or file needs. A JPG file
format using lossy compression. While colours are retained, other
information contained in the image is reduced with the help of an algorithm,
leading to poorer quality. In lossless compression, no information is lost,
and the image quality remains the same (e.g. LZW compression). When
compressing GIF and PNG-8 images, the number of colours in the images are
reduced (from 1 up to 256 colours).

DPI Dots per inch, a measure of image resolution.

File extension
File extensions are abbreviations following the file name and starting with a
dot. For instance, for JPG images, the file extension is ‘.jpg’ and for Adobe
Ilustrator ‘.ai’

File format
The file format determines how the information in the file is stored.

Graph  Adiagram.

Greyscale image (or ‘grayscale image’ in US English)
Greyscale images contain only shades from white to black.

Hairline A very thin line. It is printed in different widths depending on the software and
the printing resolution, and it may even be imperceptible in the final printed
product. Instead of hairlines, use pixels or millimetres to define line thickness.

Halftone process

In book-printing, the process of transforming each separated color (CMYK) of a
colour image into a raster pattern. In digital images, rasterisation means
converting a vector image or text to a raster image.

ICC Profile ICC stands for International Color Consortium. ICC profiles are device
profiles, and relay information on aspects like the colour rendering properties
and colour spaces of devices, which control how profiles are converted in the
printing process.

Layout ‘Layout’ refers to the organisation of text, images and other similar visual
elements on a page. The work may include designing the visual appearance of
the publication, i.e. what the texts, titles, lead texts, images and other elements
look like; defining the page size, columns and margins; or making the images
print-ready and compiling a print-ready PDF of the material.

Megapixel, MP, one million pixels (1000 x 1000 px)
A measure indicating the number of pixels recorded by the sensor of a camera,
or the total number of pixels in a photograph. This measure should not be
confused with megabyte (MB), which is the measure for file size, meaning the
disk space a file takes.

One-bit image
A raster image with only black and white. It is suitable for drawings, such as
line art, or text. Requires a high resolution, 600—1200 DPI.

Pixel, px Pixel is the smallest element in a digital image. Each individual pixel has its
own colour, which is defined according to the bit depth of the image.

PPI1 Pixels per inch, a measure of resolution. The measure DPI (dots per inch) is
used for the same purpose.
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A regular pattern of dots. Utilised in printed products: individual points, when
small enough, blend into a uniform colour in the human eye when observed
from the right distance. For example, in a greyscale image, the size and
distance of a black raster points determines whether an area in the image looks
dark or light grey.

Raster image

An image made up of square pixels.

Resolution Image sharpness/contrast/pixel density Used in various contexts.

RGB

RGB colours are formed using red, green and blue light (Red, Green, Blue)
which can be combined to produce a wide array of colours. RGB is an additive
colour model: when the number of light beams of different colour are
increased, the colour becomes lighter. The maximum amount of colour
produces a white colour, while a minimum amount results in black. RGB is
used on devices such as screens and projectors. In RGB, each image pixel or
physical pixel has a numerical value that indicates the brightness of each of
the three colour components (Red, Green, Blue).

Vector image

A vector image and its properties are formed with the help of mathematical
equations, coordinates, lines and curves (‘Bezier curves’). The image can be
scaled without quality loss.
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