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I
The ToolBox
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The ToolBox contains different cursor tools that allow you to perform a variety of
operations on your image. They can all be chosen by clicking on the button in the
Box, but also by typing the letter that is given in brackets in the description below.
Some of them, with a small arrowhead at the bottom right corner, have multiple
choices, which you also will see from the list below. The lower part of the ToolBox
contains control areas for colour selection, and different display options.
Some tools in the toolbox have options that appear in the context-sensitive Options
bar that will appear at the top of the window just below the Menu bar.
Leaving the cursor on a button will show the name of the tool as well as the shortcut
key in brackets.
To save space, I will only describe the tools that are useful when working with
“scientific” images.

Colour definition
We start with the colour definition area. The two large squares show the current
foreground and background colours. Generally, any operations that add information,
such as paint tools and type tools apply the
foreground colour, whereas erasing or cutting
will bring up the background colour. You can
set them to any colour by clicking in the
respective square and then set the colour in the
Color Picker dialogue. If you want to swap
background to foreground, you click on the double arrow
in the upper right corner (X). The two smaller squares in
the lower left corner gives you the default setting of black
foreground and white background (D).

Selection tools etc.
The top part of the ToolBox contains selection, move, crop, and slice tools.
Selections (very important tools)
When you create a selection in your image, any further operation you do will only be executed
within that selection. There are many ways to create selections. Some of them you do with the
tools from the ToolBox.
You can add to a selection by holding down the shift key while you make the addition, and you
subtract by holding down the Alt key. You can do this with a different tool than used for the
initial selection.
You can move the selection by click and hold inside the selection and then move it.
There are other selection options in the Selection drop down menu (part II of the guide).
In the Options bar you can set the current tool to add to, subtract from, or intersect with an

already existing selection. You can also set the Feather border. To feather a selection will make
its edges blurred over the pixel range that you have set. Any operation that you perform in the
selection will consequently also be blurred along the edges. It is very useful for avoiding sharp
borders when you e.g. want to alter the contrast situation locally.
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The first two modes in the Marquee selection tools (M) allows
you to select rectangular or elliptical areas. Click and hold while you
drag the cursor over the area that you want to select. Pressing the
shift key after you have started to drag will constrict the selection to
a square or circle; pressing the Alt key will centre the selection on
the point where you started. Modes 3&4 will select just a single line of pixels.
The Lasso, Polygonal lasso, and Magnetic lasso (L) are freehand
selection tools.
The Lasso is straightforward, just draw around the area you want to
select and then fix mistakes afterwards by adding and subtracting.
With the Polygonal lasso, you can make a polygonal selection by
clicking along the edge of whatever you want to select.
The Magnetic lasso will automatically follow an edge when you draw along it provided there is
enough difference in intensity; the sensitivity of the magnetic lasso can be set in the options bar.
The lasso tool will connect with a strait line to the starting point when you let go of the mouse
button, the polygonal and magnetic will connect if you double-click or when you return to the
beginning.
The third selection tool is the Magic wand (W), which will select all pixels that are
within a specified intensity range around the pixel on which you click. You set the
intensity range, or tolerance, in the options bar.
You can also create a selection or edit an existing by selecting the Quick Mask
Mode (below the Color definition area). The un-selected areas will be covered
by a semi-transparent overlay and the selected areas will remain clear. You add
to the selection by erasing the overlay and subtract by painting with any of the
paint tools. You can use any brush size or shape and
the resulting selection will have the edges softened or
otherwise according to the selected brush.
The Move tool (V) moves the image contents in a selection (or the whole image, if there
is no selection), i.e. it cuts out and pastes the selected pixels in the new position. In the
old position, you will have the background colour or the underlying layer if you are working
with layers. You can also move the selection (or whole image) to another image document.
Nothing happens in the original image, but the selection will be pasted into a new layer in the
receiving image.
The Crop tool (C). Pull down a rectangular marquee that can be adjusted precisely in
size by pulling at the boxes around the periphery. You can also turn it by going outside
the corners where you get a double turning arrow, or move by just dragging inside the selected
area. Double clicking inside the selected area will do the cropping, i.e. cut away everything that is
outside that area. You can cancel by clicking on the
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Paint, clone, erase etc.
The second part of the Tool Box contains various tools with which you can change
the pixel values locally in different ways. You can paint with the foreground colour
or erase to the background colour; copy from one part of the image to another;
change brightness and contrast locally.
For most of them, you have to select a brush in the Options bar. All except the
pencil tool brushes are more or less soft. Note that there are many different shapes
of brushes and you can also create your own in the Brushes palette, which you
open by clicking on the
-button to the right on the Options bar. The brushes
can be varied in size and other characteristics.
The Healing Brush and the Patch tool (J) are most useful for
cleaning image backgrounds and remove scratches and
blemishes etc. They do it by copying pixel values from one area
of the image to another, but not only that: they will also adjust
the colour and intensity values of the new pixels to that of the surroundings.
To use the Healing brush, Alt-click on the “clean” area, then click and drag to copy over the
dirt. Select an appropriate brush (size and hardness) from the options bar.
To use the Patch tool, make a selection with the Patch tool or with the normal selection tools
around the detail that you want to remove. (If you use the normal selection tools you can also
use the Feather option). Then move the selection to an area with a clean background. This will
now be copied onto the undesirable detail, but with adjusted colour and intensity levels.
The Paintbrush and Pencil tools (B) paints with the selected brush
(in the Options bar).
The pencil is especially useful if you want to create circular dots, e.g.
to do figure numbering on.
The Clone Stamp (S) is a cloning tool that allows you to copy
an area from one part of the image (or from another image) to
where ever you wish in the current image. Its main use was in
our context for cleaning up blots, dirt etc. This task is now done
better with the Healing brush, so the Clone stamp is only useful if you want to duplicate part of
an image into another area of the same or another image. The operation is simple: select a soft
brush of appropriate size, place the cursor on the area you want to copy, hold down the Alt-key
(the cursor will change to a rubber stamp with a white triangle) and click once there. Move the
cursor to the area where you want the duplicate, then click and hold down while you move the
cursor to do the copying.
The second stamp tool is the Pattern Stamp (S). To work with it you need to define a pattern,
which then will be copied repeatedly when using the stamp. Make a rectangular marquee
selection around the area you want to use as pattern, go to the Edit pull down menu and choose
“Define Pattern”. The contents of the selection will then be copied in a mosaic fashion when
you use the Pattern Stamp tool.
The History Brush (Y) is used to restore part of an image to its
previously saved version. I.e. the original will reappear in just
those areas that are “painted”. Very useful if you have made
many small changes and need to undo one or a few of them.
The Art History brush lets you paint with stylised strokes, using the source data from a
specified history state or snapshot. Useful for artists.
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The Eraser (E) lets you erase the pixel values in the image to the
background colour. The Background eraser will also remove the
background colour so you are left with transparency. For both
these erasers, you have to select the brush size and type you need.
The Magic eraser also works like the Background eraser but
instead of using a certain brush size it will erase all pixels within a specified range around the
one clicked on, a bit like the Magic wand tool.
The Gradient tool (G) create a gradual blend between multiple
colours. In the Options bar you can choose from existing
gradient fills or create your own. You make a gradient by
dragging from a starting point (where the mouse is pressed) to
an ending point (where the mouse is released).
The Paint Bucket tool (G) will fill adjacent pixels, which are similar in colour value to the pixels
you click on, with either the foreground colour or a defined pattern. As for the Magic wand, you
set the tolerance in the options bar.
With the Burn, Dodge and Sponge tools (O) you can affect the
exposure in image locally. Select an appropriate brush and use the
Dodge tool to make the image lighter, less contrasty; the Burn tool to
darken it; and the Sponge to change the colour saturation values. In
the Options bar, you can select Shadows, Midtones, or Highlights for
the Dodge and Burn tools, and Saturate or Desaturate for the Sponge.
The Blur, Sharpen, and Smudge tools (R) are used in a similar
manner as the Burn etc. tools, but to affect noise and sharpness
locally. Smudge tool can be used to cover up edges between e.g. two
overlapping images.

Type, pen, and other tools

The Type tool (T) is used to type in text in the image.
When you click with the Type tool in an image, a typing
cursor appears for you to type in your text. The text will
appear in a separate text layer, to which you can return and
edit the text. You can also, by clicking and dragging, create
an adjustable box (in size and rotation), in which the text will
confined. Set the fonts and size etc., and also the colour (by
default the foreground colour) in the Options bar. You can also do this in the Character palette,
which you find under the tab at the right end of the Options bar, or bring out by clicking on
If you wish create text with a special effect like a gradient, you select the Type mask tool. This
will give you a selection in the shape of the text you have just typed.
You can also select to write vertically.
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The Pen tools (P) lets you draw lines and curves with vector
graphics for high precision in the same manner as you do in
drawing programs like Illustrator and Canvas.

The Rectangle etc. tools (U) will make shapes with vector
graphics in a similar manner as the Pen tool.
With the Path component and
Direct selection tools (A) you
can edit the vector graphics. All
the vector graphics appear as a Shape layer in the Layers palette.
The information in both the Type and Shape layers is not rasterized, i.e. it does not consist of
pixels. This can create problems when you want to save the images in certain formats. You can
therefore convert the text and/or the shapes you have created to pixels by selecting the
appropriate command under Rasterize in the Layers menu.

Various help tools

The Notes tool (N) with which you can “stick” notes on to
your image without interfering with the image pixels.

With the Eyedropper (I), you sample colour from an image to
designate a new foreground or background colour. (To select a
new background colour from an image, Alt-click the colour you
want.) You can sample from the active image or from another
image. (When you’re using the eyedropper, you can click in any
other image window without making it the active window.) In the options bar you can specify the
area sampled by the eyedropper tool and get an average colour sample over 3x3 or 5x5 pixels.
The Color sampler lets you register colour values from four different positions in the image.
They are stored in the info palette.
With the Measure tool, click and drag a line on the image. The angle and length will be shown
in the Info palette. Set the unit in the Units&Rulers Preferences, and calibrate by setting the
correct pixel density in the Image-Image Size menu.
The Zoom tool (Z) is used to adjust the magnification of the image on the screen. A
click on the image magnifies it to the next pre-set percentage, centring the display
around the point where you click. Alt-clicking will similarly reduce the
magnification. You can also magnify a specific area: click and drag around the
area you want to magnify. The area inside the marquee will be magnified to
occupy the whole window.
A very useful “short-cut” to temporarily activate the zoom-in tool is
ctrl+spacebar (in Windows) or command+spacebar (in Mac).
Zoom-out is done with ctrl/command+alt+spacebar.
You can also step up and down in zoom with ctrl/command+”+”key and
ctrl/command+”-“key.
(NB: The zoom amount shown as the percentage at the top of the window is based on the
relation between number of image points across the screen and the number of pixels in the
image width. No relation to print density or print size.)
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II
The Menus
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File
New: creates a new image document. If you have an image or part of

an image in the clipboard, the dialogue will suggest an image that
exactly fits the clipboard image (in pixel dimensions and colour
mode).
If you want to make a montage, set it to the maximum print size
(approx. 20x28 cm for A4) and a resolution of 300 ppi.
Open: You can open several files in one go by Shift-clicking on
them in the Open-dialogue
Save as: Choose TIFF as the general file format. See further
details on file formats below. If your image contains different layers,
the only option is the Photoshop format
Import: you can import an Illustrator file. Lines and curves are
then converted to pixels. You can also use Photoshop to make paths
that can be Exported to Illustrator
Print with preview: Will show you what the print will look like

with the current image size settings. A ‘Scale to fit media’ button can
be checked to if you want to rescale your image to fit the currently
selected paper size (in Page Setup).

Save and Save as…
The relevant formats are:
Photoshop: The choice if your image contains many layers of various kinds (see Layer
menu below
BMP: Typical Windows image format.
GIF: For images with indexed colours (i.e. fewer colours than are possible with other formats)
that will be used on the Internet. Also good for images intended for inclusion in MSWord.
JPEG: For images with normal colours that will be used on the Internet. Compression by
discarding data
PICT: Typical MacOS image format, with or without JPEG compression.
PNG: A good choice for displaying on the Internet. Both normal colour and indexed colour can
be saved in PNG. Different ways of compressing the image.
TIFF; The most useful format, can normally be read by any other image program. This format is
standardised and can be compressed without loosing information. Always choose TIFF if you
don’t have any specific reason for choosing another format.
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Edit
Undo: Will cancel the last operation you made. Step
Forward or Backward will move you back and forth
between different history states (see also the History palette).
Cut, Copy & Paste: Do exactly that. The paste command will

create a new layer for the pasted area.
Paste Into: Lets you paste a cut or copied part of an image into

a selection.
Fill, Stroke, and Transform : See below
Define Brush…. and Define Pattern…..: The present

selection will be available as a brush to use with the painting tools
or as a pattern to use for filling areas.
Purge: If your system is running short of memory you can get
rid of undo, clipboard, and/or history information here

Fill: To fill a wholewindow with a

selected color or defined pattern.
Different Modes of filling can be
used to create the desired effect, e.g.
Multiply will let you put a colour tone
to grey scale images
Stroke: Will create a border around

a selection or layer using the selected
colour (foreground colour by default).

Transform: is used to change shape, size, or rotation of a selection or layer. Scale and
Rotate let you do just that. Holding down the shift key will constrain the proportions with
Scale and with Rotate restrict the rotation to 15 degrees steps. With Free Transform you

can do all changes by using the Ctrl/Command or Alt keys as you drag in the selection. Note the
Options bar just below the menus, where you can set numerical values to all transformations.
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Image
Mode : Changes between colour modes. Gray scale, RGB color,
Bitmap , and sometimes Indexed color are the useful modes in

our contexts. Use only 8 Bits/per channel, except in special cases.
Adjustments: Different methods for adjusting brightness and
contrast, colour balance etc. See more below.
Apply image: Mixes two images pixel by pixel using different
mixing modes,useful for double exposures etc.
Image size: Lets you set the Print size and if necessary change the
pixel number (pixel resolution) of the image.
Canvas size: Lets you add space around your image, filling it with
background colour.
Rotate Canvas: images can be rotated in fixed steps or arbitrary.
The canvas is increased in size as necessary.
Crop: An alternative to the Crop tool; Use selection tools to select the
part(s) of the image that you want to keep. The Crop command will
remove all of the image except the selection if it is a rectangle, else it
will crop to the smallest bounding rectangle.
Adjustments…
The Levels dialogue is the best way to adjust contrast and
brightness in your image.
The main part of the window is the histogram, showing the relative
number of pixels with a certain intensity level with black at 0 and
white at 255.
With the sliders below the histogram you set the white and black
point in your image, i.e. select the
brightest and darkest point you want to
have in your image.
Clicking OK will then redistribute the
brightness levels (in the example 93 and
211 for darkest and brightest) to cover
the whole range of 0 to 255.
This will effectively increase the contrast in your image. The advantage of doing it this way
rather than just using the contrast/brightness command is that you can set the brightest and
darkest points independently of each other. In the normal contrast command, they are always
connected so they change in equal amounts.
There is also the third, central slider, affecting
the midtones rather than the white and black
ends. When you change its value the
histogram redistribution will not be linear, the
darker and midtone parts of the image will be
affected more than the brighter parts. In
practice, when you increase the value (often
referred to as the gamma, 1.70 in the example) the dark parts of the image will become relatively
brighter than will the bright parts.
This will result in a histogram as in the right dialogue above, where the darker levels are more
stretched out.
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Adjusting the colour balance in an image can be quite difficult but is done easiest using either
the Color Balance or the Variations dialogue.
The Color Balance is straightforward to use with sliders for pairs of complementary colours:
cyan-red, magenta-green, and yellow-blue. You select whether you want to adjust the colours in
the Shadows, Midtones, or Highlights. A good way to start
is to exaggerate first and then go back to the very small
changes usually required. The reason for this is that often,
especially in chromatically restricted images such as those
from a light microscope, one of the main colours red, green,
and blue may be more or less absent.
In the Variations dialogue it is easier to see the
changes in colour balance and compare to others in the
same menu. All images are clickable, i.e. click on one and
it will appear as the Current pick.
You can change Shadows, Midtones, or Highlights
separately, as well as the colour Saturation. The original
image remains at the uppermost left corner for comparison
and also a quick return to scratch if you get lost in all the
clickings.
The colour scheme is complementary, which means that if
you add Blue and then add Yellow you are back where you
started.
Also note the Fine - Coarse slider, which will vary the
amount of colour change you get with each step.
Checking the Show Clipping box will display a neon
preview of areas in the image that will be clipped by the
adjustment—that is, converted to pure white or pure black.
Clipping does not occur when you adjust midtones.

The Curves and Hue/Saturation dialogues are also useful for tone and colour corrections,
respectively, even though it takes a bit of practice and experience to make full use of them. A
general recommendation is to step carefully, with just small changes.
Invert is useful if you scan a negative or an autoradiograph, which you want to show in
inverted contrast.
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Image size and Canvas size
The Image size dialogue is very
important and you should understand it
well before you attempt to work with
your image.
The two aspects of image size are
represented in the two boxes with Pixel
dimensions and Print size.
The Pixel Dimensions show the
actual number of pixels in the image
whereas in the Document Size area
you can set either the dimensions of the
printed image or the density of the pixels
(“Resolution”) in the printed image.
At the bottom of the dialogue there is a very important box to check or un-check: Resample
Image. If it is checked you can change the pixel dimensions, and any changes in the print size
or resolution will also change the pixel dimensions. Increasing the pixel dimensions means that
the program adds pixels to the image. The colour or grey scale values of these new pixels are not
arbitrary but the program calculates them according to the values in the surrounding pixels and
to the calculation method given next to the Resample Image (Bicubic by default; the others are
very rarely useful). The important thing to remember is that there is no new information in these
pixels, they can ‘only’ give the image a better look when it is printed. On the other hand, if you
decrease the number of pixels, you will throw away information. If the Resample Image box is
not checked, you cannot change the pixel dimensions. Any changes made in the print width,
height, or resolution will only affect each other.
To understand this fully, open an image and play around with different values and settings and
look at the results.
The Canvas size dialogue lets you change the size of your
image by adding or deleting pixels around the periphery. It is
mostly useful if you want to add an area e.g. at the bottom of
your image to write a legend. The Anchor lets you select in
which direction the addition should take place. The added area
will have the Background colour (see the ToolBox).

Rotate canvas is quite straightforward, you can rotate freely in any direction. With the

fixed 90- and 180 steps as well as the Flip commands, the whole image will just turn without
further ado. If you do the arbitrary rotation, though, the image size will increase to the closest
rectangle enclosing the now diagonal image.
The Histogram can be useful when you need info about distribution of intensity levels in the
image. No changes to the image can be made but you can see the number of pixels with a certain
intensity level.
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Layer
Layers are used in Photoshop to help in organising the total image
document, i.e. not just single images but also plates and mounts of several
images in one document.
There are four different types of layers: normal, text, adjustment, and
shape layers. Text and shape layers are created automatically when you
use the Type tool or a drawing tool. Normal layers are also inserted
automatically when you use the paste command but can also be created at
your own wish. Adjustment layers are never inserted automatically.
The easiest way to create layers is to use the short-cut icons at the bottom
of the Layers palette.
Normal layers are created by choosing Layer-NewLayer…: A dialogue comes up where you can select an
appropriate name for the layer (by default the layers are just
numbered).
Actions affecting pixel levels (e.g. drawing, any image
adjustment, filters) are executed only in the active layer, i.e. the
layer that is highlighted in the Layers palette.
By linking two or more layers, you can move their contents
together, apply transformations, and align layer contents. Any
layer can be combined with other layers using the Merge
commands.
Any tool or other operation (adjustment, filtering etc.) you do will
only be executed in the active layer, i.e. the one marked in the
Layers palette. The order between the layers can also be changed
simply by dragging and dropping in the Layers palette.
Note also the Opacity and the Blending mode at the top of the
palette, where you can change the way an underlying layer will
affect how the current layer is shown. If you merge layers where
you have applied a certain blending mode or opacity, the resulting
image will be what you see on the screen. Very useful when
combining several image layers into one image, e.g. creation of
red-green stereo images.
You can also choose to create one or more
Adjustment layer: An adjustment layer is a
‘mask’ through which an image adjustment is applied.
You can choose between various adjusments. Any
number of adjustment layers can be stacked in the
Layers palette, each adjustment layer modifying the
layers that lie below, even other adjustment layers. Like
an image layer, an adjustment layer does not make
permanent changes to the underlying image pixels.
Therefore, the adjustment layer can be modified any
number of times without any loss of original image information. They can also be applied with
the same opacity and blending mode controls offered for image layers. Colour and tonal
adjustments can thus be interactively "painted" onto the image. You can also use the normal
paint tools to ‘paint’ in an adjustment layer to create areas in the image where the adjustment is
diminished in strength.
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Select
In the Select drop down you find
more ways of creating and
changing selections
Color Range: Lets you
selects a certain range of colours
within an existing selection or an
entire image. You can either
select sampled colours, in which
case you use the eyedroppers to
add or detract colours, or you
choose a certain colour from the
Select-drop-down.
Feather: Creates a softer border around the selection, i.e. it blurs edges by building a
transition boundary between the selection and its surrounding pixels.
Modify: Four different functions to modify your selection: Border creates a new selection of
specified width along the periphery of the edges. Smooth removes any stray pixels left inside
or outside a color-based selection. Expand and Contract do that with the specified number
of pixels.
Grow: Around an already selected area this function selects all adjacent pixels with levels within
a preset Tolerance (in the Options bar for the Magic Wand tool).
Similar: Selects all pixels throughout the entire image with levels within the preset tolerance.
Both grow and similar are of great use when using the magic wand.
Transform lets you change the shape of the selection by “pulling in the corners”.
An other, very useful way to edit selections is to use the Quick
Mask mode. When you have made rough selection, you click on the
Quick Mask button in the tool box. You will get a pink transparent
overlay over the unselected parts, which you then can edit using all the
normal tools for selections, drawing, erasing etc. You can also choose the Quick Mask in the
Selection Preview in the Color Range dialogue.

Filters
Filters use local pixel operation to change the values in all pixels in the
image according to the specifications in the filter.
Blur: These filters softens transitions between significant colour changes by
averaging the pixels adjacent to the hard edges. Gaussian blur is the one
most commonly used and a good way to remove coarse noise.
Noise: Adds or removes noise. By using the Median selection noise is
removed with user defined strength.
Sharpen: Increases the local contrast along edges, which results in an
image that appears sharper. The Unsharp Mask filter will locate adjacent
pixels with a difference that you decide (Threshold) and then increase
these pixels´ contrast by a certain Amount. In addition the number of
surrounding pixels affected (Radius) can be changed.
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View
Guides can be pulled from the rulers to provide precise horizontal or
vertical lines to which tool operations can be snapped. Similarly, the Grids

feature creates a regular pattern of snap points across an entire image. Both
Guides and Grids are fully user-definable (under File>Preferences).
Guide settings are also recordable actions, making it easy for one person to
define a specific guide set-up to be shared with other users or applied to
more than one document.

From the Windows menu you can open any of the various palettes. There
is a default set of palettes that normally open when you start Photoshop.
These can always be recalled by choosing Workspace>Reset
Palette Locations. Under the Workspace tab you can also save
your current workspace layout (i.e. palettes and their locations) and recall it
as needed. For all the different palettes you have various options etc.
available if you click on the small arrow in the top right corner. Most
palettes are more or less obvious in their functions.
The Layers palette was explained under
the Layers menu above, but the History
palette needs a bit of illumination.
The palette consists of two parts: the upper part
with the original image and snapshots, and the
lower part with all the different stages. It shows
all the different steps you have taken with the
image. It will allow you to go back to any stage
of your work. If you continue with a new
action, the stages below will be lost, unless you
have made a snapshot first. Also, when you go
back to a snapshot and then continue from there
with new actions, all the old steps will be lost.
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