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Drag and drop onto the menu bar to open single or multiple images or stacks

. Image) [E=Ji=iEDgi)

File Edit Image Process Analyze Plugins Window Help

B ojc|v)<|4|+|Nalx]|o]z] o] z|a]#] | |»

<<Drag and Drop>>

[Shift] + Left click to select and open
everything between two selections in a list

[Ctrl] + Left click to make multiple
individual selections



A note on image formats

Images are comprised of pixels, each with an x,y coordinate and an intensity value that gives
the pixel contrast in comparison to adjacent pixels.

The bit-depth of an image is defined by the number of intensity values available to each of
the pixels in an image.

e.g.
Binary =2 values, (black or white)
8-bit = 256 values. Black (0), white (255) and a scale of 254 grey steps in between

12-bit  =4,096 grey values
16-bit  =65,536 grey values

RGB formats are colour images comprised of 3 channels (red, green and blue) each channel
has independent grey values, usually 8-bit

e.g. an RGB image that has 3 channels x 256 possible values per pixel is 3 x 8-bit = 24-bit
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A note on image formats

The standard scientific image file format is the uncompressed Tagged Image File Format (.tiff,

tif) although some microscope manufacturers use their own similar proprietary lossless
formats.

.Tiffs contain an embedded notepad file that contains essential information about the image
such as scaling, laser wavelengths etc (metadata).

Non-scientific file formats such as .jpeg should be avoided as they are “lossy” (some of the
image information is lost because they are compressed to reduce the file size, but are usually
ok for presentations).

It’s usually also best to avoid Windows art packages and non-scientific image viewing and
manipulation packages as they may apply compression to your image and display your image
differently from scientific viewing and analysis packages.



Viewing image metadata (.tiffs only)

View image metadata by selecting Metadata contains
information such as scaling, pixel dimensions, bit depth, fluorescence wavelength
etc.

Image)

File Edit fin=k=] Process Analyze Plugins Window Help
E O & Type
| Freehand se Adjust N

Show Info... Ctri+l

Properties... Ctrli+Shift+P
Color

Stacks

Hyperstacks

Crop Ctrl+Shift+X
Duplicate. .. Ctri+Shift+D
Rename...

Scale... Ctri+E
Transform

Zoom

s Overlay

= Lookup Tables
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Some image analysis functions need to use 8-bit image formats (256 grey values)

Change the bit depth using

File Edit RipEk=Y Process
=[SYE e (oo, |
| Magnifying g Adjust 16-hit

32-bit
8-bit Color
v RGB Caolor

Show Info... Cirl+
Properties... Ctrl+Shift+P
Color

Stacks RGB Stack
Hyperstacks HSB Stack

Crop Ctrl+Shift+X
Duplicate. .. Citrl+Shift+D
Rename...

Scale... Cirl+E

Transform

Zoom

Qverlay

Lookup Tables



The image histogram (8-bit image example)
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Maximum pixel value is 80 out of a possible 255. The image is too
dark. This might have been necessary to retain a short exposure
time or reduce photobleaching/phototoxicity of the specimen.

Number of pixels

o

255
A



Intensity scaling

When the white value is moved all of the grey values between black and white are re-
scaled so the image appears brighter, however actual pixel values remain unchanged.

Number of pixels

o

255

A
80

Image is bright but only has
80 steps of intensity



Image has been saturated during acquisition. Contrast of all
pixels over 255 is permanently lost

Number of pixels

255

10



Image saturated during processing by incorrect placement of white value

Number of pixels

o

255
200
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Thresholding

Removes background (and low intensity image information) noise or tell Imagel
which intensities to send to black and which to white when making a binary image.

Number of pixels

o

255
A
45
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(Fij Is Just) Image)

File Edit
[milelx

“Oval”, elliptig

Process
Type

Show Info
Properties...
Color
Stacks

Hyperstacks

Crop
Duplicate
Rename..
Scale
Transform
Zoom

Qverlay
Lookup Tables

Annotate

Drawing
Video Editing

Axes
Convert
Convolve
Threshold

Analyze Plugins
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Ctrl+l
Ctrl+Shift+P

Ctrl+Shift+X
Ctrl+Shift+D
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Window Help

Window/Level

Color Balance...

Threshold Ctrl+Shift+T
Color Threshold

Size...

Canvas Size

Line Width. .

Coordinates

Auto Local Threshold

Auto Threshold

Bleach Correction

Auto Crop

Auto Crop (guess background color)

Scale to DPI

Minimum

Maximum

Brightness

Contrast




Scaling image brightness manually
Open “Microtubules 8-bit” again. This method also does not change actual pixel
values.

Ice
Spectrum
@ i 3-32 RGB .
_e— ©
File Fdit QUGEY Process Analyze Plug Green File Edit Jlg=sEy Process Analyze Plugins Window Help
o = 7 Dey| s o | o >
5 Blue | #] efsufs]alA] | ]
Adjust

GCyan 3

[ ergrinessContag i |
Show Info.... Ciri+l | Window/Level..

Properties... Ctrl+Shift+P | Color Balance...

Caolor ¥\ Threshold... Ctrl+Shift+T
Stacks +| Color Threshold...

Hyperstacks

Show Infa... Ctrl+l
Properties... Ctrl+Shift+P
Color

Stacks

Magenta

Yellow
Red/Green

Minimum

16 Colors

5 Ramps

6 Shades

Blue Orange icb
BRGBCMYW
Cool

Hyperstacks Waximum

Crop Ctrl+Shift+X
Duplicate... Ctrl+Shift+D
Rename._..

Scale... Ctri+E

Transform

Canvas Size_.
Line Width__.

Crop Cirl+Shift+X
Duplicate... Ctrl+Shift+D
Rename...

Scale... Ctri+E

Cyan Hot
eI Ul Transform

Zoom

Overla
= Gem

»
»

Edges
»
» Qverlay

Lookup Tables Glasbey

Green Fire Blue

m

ICA

(1) Select and then :
Saturated pixels (value of 255) now appear red and pixels with a value of 0 appear
blue.

Lookup Tables

(2) Adjust the Maximum slider until you get few red pixels and then back it off until they
just disappear.

(3)Adjust the “Minimum?” slider until the background turns blue. Click “Apply” then
select . 14




Rotating images

Open image “Peccary hair”

Select

Tick “Preview”. Adjust Angle slider until to
achieve the desired rotation. Click OK.

File Edit SN Process
B o/c e
| Freehand se Adjust

Show Info... Cirl+l
Properties... Ctrl+Shift+P

Calor
Stacks
Hyperstacks

Crop Ctrl+Shift+X
Duplicate. .. Ctrl+Shift+D
Rename...

Scale... Ctri+E

Transform
Zoom

Overlay

Lookup Tables

Flip Horizontally

Flip Vertically

Flip Z

Rotate 90 Degrees Right
Rotate 90 Degrees Left

Image to Results

Results to Image

, RGE; 611k

[ Rotate

Angle: 4 | v I
Grid lines I
Interpolation: Ei\inear l

I Fill with background color
[~ Enlarge image

[~ Preview

OK Cancel |
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Croppin

(1) With the image you just rotated, using
the rectangular selection icon, drag a
selection around the area that you
want to keep.

(2 Select Image>Crop
For consistency of size, crop regions can be
stored in the ROl mananger.
Analyze>Tools>ROIl Manager...

File Edit [[j=4[= Process Analyze Plugins Window Help
Ealc e
| Adjust

Show Info... Ctrl+l
Properties... Ctri+Shift+P
Color

Stacks

Hyperstacks

Crop Ctrl+Shift+X

Duplicate... Ctrl+Shift+D
Rename...

Scale... Ctri+E
Transform

Zoom

Qverlay

Lookup Tables

Peccary ?ﬂV

157x342 pivels, RGB, 611K
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C2-CompositeDsif (50%5)

‘ 1940x1460 a-hit; 2. 7MB
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Manually calibrating images

(1) Open images “calibration image” and
“Uncalibrated image”. Using the line tool,
draw a line of a known distance on the
image of the stage micrometer.

I [

Ir Process An: Plugins Window Help
B \Tn 1 ] e s8] |
910.88

(1 small increment on the micrometer = 10 um)

(2 Select :

File Edit Image Process

ggg@ -~ Q ﬂ Measure Ctrl+M

Color picker (0.0.0/255.255.255) | Analyze Particles.

Summarize

Distribution...
Label

Clear Results

Set Measurements...

Calibrate... “*
Histogram Ctrl+H
Plot Profile Ctri+K
Surface Plot...

Gels

Tools

(3) Enter the known distance and units in

um. Ticking “Global” applies the
calibration to all images in the Image;j

session.

Distance in pixels

Known distanc
Pixel aspect ratio: I
unitoftengtnCluml D

Click to Remove Scale

lobal

Scale: 4 554 pixelsfum

OK | Dancel Help | 18




Adding a scale bar

With your calibrated image open Select the required width and
select Analyze>Tools>Scale Bar. position and click “OK”.

- ScaleBar Plus

Width in pm

ggﬂﬁ; ﬂ Measure Ctrl+M

Analyze Particles...

Heightin pixels

[29]

I
Summarize
2:3
White I
Background lm
Location: LowerRight I

¥ Bold Text [~ Hide Text
[~ SerfFont [ Overlay

oK | Danc:el

Distribution._.
Label Color

Clear Results

Font size:

Set Measurements...

Set Scale...

Calibrate...

Histogram Ctrl+H
Plot Profile Cirl+K
Surface Plot...

Gels

Save XY Coordinates ; ;

Fractal Box Count. . f

Analyze Line Graph /

Curve Fitting... ? / 30 Hm
ROI Manager...
Scale Bar._..

Calibration Ba

Synchronize Windows

Copy/Paste to clipboard

Live Histogram
Dispose All Windows
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Merging images into multichannel 24-bit RGB .tifs

Open images “Blue.tif, Green.tif, Red.tif” and “Brightfield.tif”.

(1) Select
Select each image into their corresponding colour channels.
Untick “Create composite”, tick “Keep source images” and click “OK”.

(2 Select
Select Green.tif in the green channel and Brightfield.tif in the grey channel
Untick “Create composite”, tick “Keep source images” and click “OK”.

File Edit it
[=felf=
| Freehand sel Adjust

Type

Show Info_ .

Properties...

Stacks
Hyperstacks

Crop
Duplicate...
Rename...
Scale...
Transform

Zoom

Qverlay

Lookup Tables

Ctrl+l

Ctrl+Shift+P

Split Channels

Arrange Channels...

Channels Tool...

Ctrl+Shift+X
Ctrl+Shift+D | Stack to RGB

Make Composite

Ctr+E | Show LUT
Display LUTs
Edit LUT...

Color Picker...

Merge Channels...

Ctri+Shift+Z

Ctrl+Shift+K

C1 (red): Red.tif

C2 (green). |Green.tif

-
C3 (blue): Blue.tif =
-

C4 (gray): |*None*
CH {cyan).  [*Mone*
C6 (magenta). |*Mone* -

C7 (yellow). [*Mone™ -

rc

OK | Canc:el

@

Merge Channel

C1(red); [*None~ -

ILI

C2 (green) |Greentif -

C3(blue) [*Mone* A

C4 (gray) | Brightfield tif ~ l

C5(cyan)  |*Mone* -

C6 (magenta) |*Mone*

v Kee

™ lgnore source LUTs

OK | Cancel
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Polygon sele

Process
Type
Adjust
Sho

Properties

ow Info

Stacks

Hyperstacks

Crop
Duplicate
Rename
Scale
Transform
Zoom

Overlay

Lookup Tables
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Ctrl+l
Ctrl+Shift+P

Ctrl+Shift+X
Ctrl+Shift+D

Ctrl+E

Merge Channelsh'
Arrange Channels

Channels Tool Ctrl+Shift+Z

Stack to RGB
Make Composite
Show LUT
Display LUTs
Edit LUT.

Color Picker

Crl+Shift+K

cell.tif (red)

; B-hit; 140K

Mitotic cell.tif (blue)
s; 5-bif, T40K




Invert LUT

Apply LUT
Fire
Grays
Imagel lce ‘ | |
File Edit Process Analyze Plug Spectrum
B Oj Type '\ 332RGB LALALE
Polygon sele Adjust .
Show Info.... Ctrl+| | Green
Properties Ctri+Shift+P | Blue e —— T e T
Color ' ﬁy-an . 3 B-0ff, 140F 1 S-bit 140K . 8-bit, 140}
Stacks v Magenta
Hyperstacks v Yellow
Crop Cirisshitex | Redoreen
Duplicate. . Ctrl+Shift+D | 16 Colors
Rename. 5 Ramps
Scale Ctri+E | 6 Shades
Transform v Blue Orange icb
Zoom +| BRGBCMYW
Overlay v/ Cool
Cyan Hot
Edges
Gem
Glasbey
Green Fire Blue
HiLo =
ICA
ICA2
ICA3
Jet
Magenta Hot




Stacks

Stacks are a method of handling multiple related images in one file.

They are often used to handle multiple slices through the vertical z-axis of a specimen

(a z-stack), but are also used to handle sequential images in a time lapse experiment (a t-
stack) or images acquired at different wavelengths (a A-stack).

Stacks can have up to three dimensions e.g. [x,y],[channels],[z or t or A].

Stacks with more than three dimensions e.g. {[x,y],[channels],[z]},[t] are called hyperstacks.

Individual
images
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Image)

File Edit Image Process Analyze Plugins Window Help

Holc|lo|<]]+|x]ala|o

"Mare Tools” menu (switch toolsets or add tools)

{m]

AB
5 b

—

I
Startup Macros

Arrow Labelling Tools

Drawing Tools

Scale Bar T

Stack Tools

ools for Microscopes

Filler

LUT Menu

Overlay Brush

Pencil

Pixel Inspector

Spray Can

Stacks Menu

Restore Startup Tools
Remove Custom Tools

Help




Convert stacks to single images

Open z-stack 4EBP1.tif

Select Image>Stacks>Stack to Images

- 4EBPLtif
19 (4EBP 1tubulintelophasestak!

Angle tool

Adjust
Show Info... Ctrl+l

Properties. . Ctrl+Shift+P || |
Color

Stacks Add Slice
Hyperstacks Delete Slice

Next Slice [>]
Previous Slice [<]
Set Slice...

Crop Ctrl+Shift+X
Duplicate... Ctrl+Shift+D
Rename...

Scale... Ctri+E Images to Stack

Zoom Make Montage...

Cverlay Reslice [/]...

Orthogonal Views Ctrl+Shift+H

Z Project...

3D Project...

Lookup Tables

Plot Z-axis Profile
Label...

Statistics

Tools (3K | | |




Convert single images to stacks

Using your single images split from z-stack 4EBP1.tif
Select

In the pop up window, type something that is in the title of all of the images.

File Edit figELE= Process

¢ Type
Freehand se Adjust
Show Info...
Properties...
Color
Stacks

Hyperstacks

Crop
Duplicate...
Rename...
Scale...
Transform
Zoom

Overlay

Lookup Tables

Ctrl+l
Ctrl+Shift+P

Ctrl+Shift+X
Ctrl+Shift+D

Ciri+E

Add Slice

Delete Slice

Next Slice [>]
Previous Slice [<]
Set Slice...

Images to Stack

Stack to Images

Make Montage...

Reslice [/] ..

Orthogonal Views Ctrl+Shift+H
Z Project...

3D Project

Plot Z-axis Profile
Label...
Statistics

Tools

Mame: I Stack
Title Co ntain-s.. 4EBP1

¥ Use Titles as Labels

[~ Keep Source Images

Ok | Danc:el
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Make a substack or a single slice from a stack into a separate image

Displayed Slice number is shown in the top left hand corner of the stack
Select Image>Stacks>Tools>Make Substack

Enter slice number for a single image, or range if you want to make a substack.

ss _Analyze 779 (4ESPTtubulintelophasestak083_z09¢3); 3.41x3.41 inches (512x512); RGE, 9MB

. Substack Maker

Show Info... Ctrl+l
Properties... Ctr+Shift+P
Color
4 Add Slice

Slices: I

[ Delete slices from original stack

Hyperstacks Delete Slice

Next Slice [=]
Previous Slice [<]
Set Slice...

Crop Ctrl+Shift+X
Duplicate... Ctrl+Shift+D

Rename.__.

Scale... Ctr+E | Images to Stack

Transform ¥ Stack to Images

Zoom v Make Montage...

Overlay *| Reslice [/]...

Orthogonal Views Ctrl+Shift+H
Z Project.

Lookup Tables

3D Project...
Plot Z-axis Profile
Label ..

Statistics

.~ Combine...
Concalendle... el
Reduce...

Reverse

Insert...

Montage to Stack ..

Make Substack ..

Grouped Z Project...

Set Label ..
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Project a stack to a 2D image

Select Image>Stacks>Z Project....

Select start and finish slices that you want to project and Projection type “Max intensity”

[T (Fiji Is Just) Image)

File Edit jlyE=tEl Process

[i1" 4EBP1tif
119 (4EBP1tubulintelophasest

Show Info...
Properties...
Color
Stacks
Hyperstacks

Crop
Duplicate...
Rename. ..
Scale...
Transform
Zoom

Qverlay
Lookup Tables

Annotate
Drawing
Video Editing

Axes
Convert
Convolve
Threshold

Ctrl+l
Ctrl+Shift+P

Ctri+Shift+X
Ctri+Shift+D

Ctrl+E

mjun] ]

Add Slice

Delete Slice

Next Slice [*]
Previous Slice [<]

Set Slice...

Images to Stack

Stack to Images

Make Montage

Reslice [1]...

Orthogonal Views Ctrl+Shift+H
[ZPoec |

3D Project...

Plot Z-axis Profile

Measure Stack...

Label...

Statistics

Animation

Tools

Radial Reslice
Dynamic Reslice
Series Labeler
Kalman Stack Filter

Time Stamper

[0 MAX_4EBP1.tf
3.41x3.41 inches (51

[U" ZProjection

Start slice: |
Stop slice: I

Frojection type

Cancel
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Basic selections and measurements

To set the type of measurement to be made with the ROI, select

and tick the relevant boxes then

click “OK”.

File Edit Image Process

ggg U/'ﬁﬂ Measure Ctri+M

Analyze Particles...

Text tool (double-click to configure

Area returns the area within the ROl in the calibrated units? (or pixels? if the image is

uncalibrated).

Summarize
Distribution._.
Label

Clear Results

Set Measurements...

Set Scale...

Calibrate...

Histogram Ctrl+H
Plot Profile Ctrl+K
Surface Plot...

Gels 4

Tools 4

¥ Area

|v Standard deviation

[ Center of mass
[~ Shape descriptors
v Integrated density
[~ Skewness

[~ Areafraction

[~ Limitto threshold

[~ Add to overlay

[~ Min & max gray value [ Centroid

[~ Bounding rectangle

[™ Invert Y coordinates [ Scientific notation

Redirect to:

Decimal places (0-9):

S5

[~ Perimeter

I” Fitellipse

[~ Ferets diameter
[~ Median

[~ Kurtosis

[” Stack position

[~ Display label

Nune I
IU_

OK | Danc:el Help

Mean gray value returns the average grey value inside the ROI.
Integrated density is the average grey value * area inside the ROI.
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Basic selections and measurements

Draw an ROl on the image using one of the selection tools.

File Edt Font Results

Press to make the measurement
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Basic selections and measurements

E=SEER=~x=
dit Font Results
Arg Ean Nt en
Multiple measurements can be made (select a
new ROl and press again).
File Edit Font N3&E=HiE
1 Clear Resulis
120 | REES You can calculate the mean and standard
Set Measurements... deviation of the whole dataset by selecting
optons. from the Results window.

Results can also be copied and pasted into
Excel for further analysis.
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The ROl manager

e Analyze Particles...

Summarize
Distribution...
Label

Clear Results

Set Measurements...

Set Scale...

Calibrate. ..

Histogram Ctrl+H
Plot Profile Ctrl+K
Surface Plot...

Gels 4

| Save XY Coordinates...

Fractal Box Count. ..

Analyze Line Graph

Curve Fitting...

ROI Manager...

Scale Bar..
Calibration Bar...

Synchronize Windows

Copy/Paste to clipboard

Live Histogram

Dispose All Windows
Sync Windows

Sync Measure 3D

Multiple ROIs can be stored and recalled using
the ROl manager.

Select

To add the current ROI to the ROl manager
click “Add”.

To recall the ROl into any image select it from
the list on the left.

Select On the ROl manager
window to save ROls for later use.

To change the colour and weight of the ROI
click “ ” on the ROl manager window.
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Background correction

Ideally the grey value for the image background should be as close to 0 as possible
with similar values across the whole image background.

Poor quality or incorrectly configured illumination may cause an uneven background.

Some microscope systems allow grey value “offset” during acquisition, however this
can also be achieved post-acquisition if necessary using several methods:

Rolling Ball — Corrects uneven illumination and preserves low intensity fine specimen
detail.

Thresholding — Subjective and removes low intensity image information as well as
the background.

Background subtraction — Removes low intensity image information as well as the
background. Based on average background intensity, better when quantification is
required.
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Background correction - Rolling Ball

This method Imagines a ball or paraboloid rolled around the image. Areas of grey
value large enough for the “ball” to touch to are removed.

This has the advantage over simple background subtraction of preserving low
intensity fine detail in the image and correcting uneven illumination.

oA
h Ill IIlL _.-_._.lI Ill.r‘-.__.._.."'..\"'J._;...ﬁ.r... _|I~.

oo

Before e fter
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Background correction - Rolling Ball

Open image “Background correction example”. This image has a background
problem as well as uneven illumination, and has a large circular artefact from the
dish that the cells were imaged in.

If you hover the cursor over the image, the grey value of the pixel under the cursor is
displayed on the menu bar.

] o

File Edit Image Process Analyze Plugins Window Help

B clalold s +/n A aJols) mimls]als] | |-

| Select . Tick
File Edit Image [Fid=== Analyze Plugins Window Help . .. . .
[E o[+ smootn witrs | 4] |, “Sliding paraboloid” and choose a “Rolling
e i ) ball radius” of 50 pixels and click “OK”.

Find Edges

Find Maxima. ..

Enhance Contrast...

Noise

- Subtract Background.

Binary Rolling ball radius: |50.0 pixels
Math
FFT

Filters

Shadows

[~ Light background
[™ Create background (don't subtract)

v Sliding paraboloid
[~ Disable smoothing
[~ Preview

Batch

Image Calculator...

Subtract Background...

Repeat Sommand Ctrl+3hift+R

OK | Canc:el Help
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Background correction - Thresholding

Close your background corrected image without saving and open image “Background
correction example” again.

lce

Spectrum

?-—iERGB @ i
Red
Green

File Edit JlyEl=l Process Analyze Plugins Window Help

Blue
*| Brightness/Contrast . Ctr+Shift+C |!]

Show Info... Cirl+l | Window/Level..
Properties... Ctri+Shift+P | Color Balance...
Calor Threshold... Ctrl+Shift+T
Stacks Color Threshold...

Hyperstacks Size...

Cyan

Show Info._. Ctrl+l
Properties... Ctrl+Shift+P
Calor

Magenta
Yellow

Red/Green
Stacks
16 Colors

5 Ramps

6 Shades

Blue Orange icb
BRGBCMYW
Cool

Cyan Hot

Hyperstacks

Canvas Size
Line Width...

Crop Ctrl+Shift+X
Duplicate - Ctrl+Shift+D
Rename...

Scale... Ctri+E

Crop Ctrl+Shift+X
Duplicate... Ctrl+Shift+D
Rename...

Scale Ctri+E

Transform Transform
ans

Zoom

Edges Zoom

Qverlay

Gem Qverlay

Lookup Tables Glasbey

Lookup Tables

Green Fire Blue

ICA

Select and then :
Saturated pixels (value of 255) now appear red and pixels with a value of 0 appear blue.
Adjust the “Minimum” slider until the entire background is blue. All pixels with a value
below the selected threshold (including image information!) will be set to 0. Click “Apply”
then Select
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Background correction - Subtraction

Close your background corrected image without saving and open image “Background
correction example” again.

Select and then tick the “Mean gray value” box and click
”OK”.

ESHEy ==

File Edit Image

Process JANENFS

Plugins  Window Help

Magnifying glass (or use "+" and "

Set Measurements...
be

0 O|x|o|<|4 |+ Measue ctisM k|

Analyze Particles...

Summarize
Distribution...
Label

Clear Results

Set Sc-ale__.

Calibrate...

Histogram Ctrl+H
Plot Profile Ctri+K

Surface Plot...

™ Perimeter
™ Fitellipse
ors [ Ferets diameter
¢ [ Wedian
ss [~ Kurlosis
I Area fraction I Stack position

™ Limittothreshold [~ Display label

™ InvertY coordinates [~ Scientific notation
[~ Addto overlay

Redirectto: |None ~
Decimal places (0-9): |2

Gels 4

oK Cancel | Help

Tools 4

Select an ROI on an area of background and select or use A
results window should appear with the mean grey value of the pixels within your ROI.

= ki

Fl File Edt Font Results
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Background correction - Subtraction

Deselect your ROI by clicking on the image or the subtraction will only be applied within
the ROI. Select and enter your mean background value into the
value field on the window that appears. Click “OK“ or select “Preview”.

Find Edges
Find Maxima...
Enhance Contrast...
Noise
Shadows
Binary
Add...

FFT
Filters Multiply.... ;

Divide...
AND...
OR...
XOR...
Min...

Max...
File Edit Font Results Gamma...

Batch

Image Calculator...

Subtract Background...

Repeat Command Ctrl+Shift+R

Set..

Log

Exp

Square

Square Root
Reciprocal

MNaN Background
Abs

Macro...
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Removing noise

Image noise tends to manifest as speckle and can be caused by:

= Electronic variations in imaging detectors.

= Analogue to digital conversion during image acquisition.

= \Variations in photon detection, particularly from low signal specimens: “shot noise”.

= High detector gain: “dark noise”.

Speckle can also be caused by contamination such as dust in the sample auto-fluorescing
and by precipitates from stains, so its good practice to wash or flame coverslips and slides

and centrifuge stains prior to use.

Care should be taken when doing noise corrections on images, which may not be suitable
if guantitative measurements are to be made.
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Removing noise - outliers

Open image “despeckle 3”. This image is suffering from speckle caused by high detector
gain and also has some large speckles which are probably caused by stain precipitates
reacting with the coverslip coating.

Remove the large bright speckles:

This function replaces a pixel with the median value of the surrounding pixel values if it

deviates from the median by more than the thresholded value. Select “Preview” Reduce
the threshold value until the bright outliers disappear (about 90 in this case). Click “OK”
when finished

’

File Edit Image [Fild===1 Analyze Plugins Window Help

Eggg Smooth Ctrl+Shift+S ﬁ ﬂ ﬂJJ .

Magnifying glass (oru  Sharpen

Find Edges

Find Maxima...
Enhance Contrast...

Add Noise

Shadows Add Specified Noise...
Binary Salt and Pepper

Math
FFT

Filters

Despeckle

' oK | cancel | Heip

Remove Outliers...

Remove NaNs_.. "*
Batch

Image Calculator....

Subtract Background...
Repeat Command Ctr+Shift+R
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Removing noise - speckle

Remove the detector noise:

This function replaces each pixel with the median value of the surrounding 3x3 pixels.
Select

File Edit Image [fpls=== Analyze Plugins Window Help

I8 oz~ smoon cueshitss |4 &[] | |>

Text tool (double-click  Sharpen

Find Edges

Find Maxima...
Enhance Contrast...

.+ Add Noise

Shadows *| Add Specified Noise. ..
Binary *| Salt and Pepper

Math
FFT

Filters

Despeckle

Remove Outliers...
Remove NaNs...
Batch

Image Calculator...

Subtract Background...
Repeat Command Ctrl+Shift+R

Use and the minimum slider to background correct
your image

Open the original image to compare the differences. 42



Image) | | )

File Edit Process Analyze Plugins Window Help

O 4| &| A F

Type '

“Oval", ellipti Brightness/Contrast... Cirl+Shift+C
Show Info Ctrl+l | Window/Level...
Properties Ctrl+Shift+P | Color Balance...

’ 3
Stacks »| Golor Threshold
Hyperstacks *| Size
Crop CtrisShiftex, | Canvas Size
Duplicate Ctri+Shift+p | Lne Widih
Rename
Scale Ctri+E
Transform 4

Lookup Tables 4

Threshold X

Default ~| |Red -
Dark background [~ Stack histogram
Dontresetrange

Auto | Appl: Reset

w
@




Making precise selections — binary selection method

Select

Image Process
Ctrl+7

Ctrl+X
Copy Ctri+C
Copy to System
Paste Ctrl+V

Paste Control...

Clear

Clear Outside

Fill Ctrl+F
Draw Ctrl+D
Invert Ctrl+Shift+

Selection

Options

Select Al

Select None
Restore Selection
Fit Spline

Fit Circle

Fit Ellipse
Interpolate
Convex Hull
Make Inverse
Create Selection

Create Mask

Properties. ..
Scale...

Rotate...
Enlarge. ..

Make Band...
Specify...
Straighten...

To Bounding Box
Line to Area
Area to Line
Image to Selection...
Add to Manager

Ctrl+A
Ctrl+Shift+A
Ctrl+Shift+E

Ctrl+Y

Ctrl+T

. An ROl will appear over the binary image

C elegans lipid store.ti

bit (inverting LUT), 256K

[ENEINN)
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Making precise selections — binary selection method

(@ Select Analyze>Tools>ROI Manager and click “Add”. A new ROI appears in the ROI
manager.

(2) Open the original image “C elegans lipid store”. Select the ROl in the ROl manager, the
ROI will appear on the original image ready for analysis.

[ =)
512.00x512.00 cm (512x512),; B-bit, 256K

Analyze Particles. ..

Summarize
Distribution...
Label

Clear Results

Set Measurements...

Set Scale .

Calibrate. ..

Delete

Histogram Ctrl+H
Plot Profile Ctr+K
Surface Plot...

Flatten [F]

Show All
Label

Flatten [F]

Show All
Label

Gels 4

4 Save XY Coordinates...

™

Fractal Box Count...

)
Deselect
p!
1]

Analyze Line Graph

) 1]

Curve Fitting._.

ROI Manager...

Scale Bar...
Calibration Bar...

Synchronize Windows

Copy/Paste to clipboard

Live Histogram

Dispose All Windows
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Making precise selections — Wand (tracing) tool

The wand (tracing) tool Makes selections
based on grey values when clicked or
dragged across an image.

Mode: . . .
rorance: 00— You can double click the icon to set the tolerance, but it works best

I Enati Tresnolang with a thresholded or binary image.

OK Cancel |

Open “Mitotic cell.tif (red)”.

Select and threshold the image.
Do not click “Apply”.

File Edit [jj== Process Analyze Plugins Window Help
*Owal®, ellipti =

4 Brightness/Contrast.. Ctrl+Shift+C
Show Info... Ctri+l | Window/Level...
Properties... Ctrl+Shift+P | Color Balance...
Stacks 4 ColorThreshoI:j...
Hyperstacks

Default | |B&W A l

¥ Dark background [~ Stack histogram

M Appl_\-‘ Reset ﬂl

Crop Crl+Shift+X Canvas Size .

Duplicate..  Cir+Shifep | Lne Width...
Rename...

Scale_.. Ctri+E

Transform

Zoom

Overlay

Lookup Tables



Making precise selections — Wand (tracing) tool

~ Mitotic cell.tif (red
95x364 pixels; 8-bit; 14

Default I EL&W I

v Dark background [~ Stack histogram

Auto | Apply

Select the Wand (tracing) tool. Click And make your

and drag to make the selection or reset the threshold measurements immediately
then add your selection to the ROI
manager.

Ly
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