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Notations: Words enclosed in <> denote FIJI| menu commands

Useful Links:

o FlJI website: http://fiji.sc/

e ImageJ Website: https://imagej.nih.gov/ij/

¢ FILM website (macro Toolsets): http://www.imperial.ac.uk/medicine/facility-for-imaging-by-light-
microscopy/equipment/software---fiji/



FILM Macro Toolsets

FILM has a selection of macros in a series of toolsets that enhance the performance of FIJI

Some of these are referred to in this guide.

Installation:

e Download the Macros.zip file from the FILM FIJI website:
http://www.imperial.ac.uk/medicine/facility-for-imaging-by-light-

microscopy/equipment/software---fiji/

e Unzip the file and copy the contents to the macro/toolsets folder where you have

installed FIJI

e The Macro Toolsets can then be selected from the drop-down menu by clicking on the

>> on the tool bar.
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Color picker (255,255 255/0,0,0)

File Edit Image Process Analyze Plugins Window Help
Eloﬁﬂﬂbﬂ¢H4KMHQHﬂD\%HﬂMMJ;ﬁW*T

There are 10 toolsets:

e Presentation, Presentation 2 and

Presentation 3 which mainly have tools

for Image display

e Intensity and Intensity 2 for looking at
intensities of images, particularly in Z and

time Image series

e Roi_Tools for manipulating Regions of

Interest

e Roi_Mask for generating arrays of
Regions of Interest

e Calibrate & Batch which has macros to
do with calibration and colour RGB image

correction and analysis.

e Series for manipulating Z and time series

images
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For a better description of what each macro does - see the macro description
document on the FILM website



Opening an Image

The two main types of image

e Un-calibrated exported formats (eg: tif, .jpg, .png, .avi) although some .tif images can
still be calibrated.

e Raw data formats from microscopes or other instruments (eg: .czi (Ziess), .lif (Leica),
.nd2 (Nikon)

Images can be opened by either dragging them onto FIJI or using the menu commands
<File><Open>.
e The first type of image will just open.
e The second type will invoke the Bio-Formats importer, which has the capability of
reading the calibration and more from the raw data images. This is the preferred type
of format to use when collecting images.

The Bio-Formats Importer

EE Bio-Formats Import Options “
Stack viewing - Metadata viewing - Information
| ;
| | View stackwith [Hyperstack ~| T Dispiay metadatai | Display metadata - Reads metadata that
Stack order: vezT I~ Display OME-XML metadata |may be contained within the file format and

‘ displays it. You can save it as a text file or
‘ I™ Display ROIs ” | copy it from the File and Edit menus
ROIs Import Mode: S rans | specific to the "Original Metadata" window.
| Readability depends upon the manner in
‘ Dataset organization - - Memory management - | which metadata is formatted in the data

I Group files with similar names ™ Use virtual stack {Souece. The me[adata can also be displayed
| by pressing "i" (Image > Show Info) when
I~ Open files individually [ Specify range for each series |the imported image is active.
|
™ Swap dimensions [" Crop onimport

[~ Open all series

™ Concatenate series when compatible Split into separate windows -

[~ stitch tiles ™ Split channels

Color options ™ Splitfocal planes

Color mode: Composite v [~ Splittimepoints

v Autoscale \

Usually the default settings are ok, however there are two settings that will alter the way the
image is displayed. The Color mode (arrow 1) will determine whether the image is displayed
in colour or greyscale and whether the channels are overlaid or displayed by channel.

Default or Grayscale El
1/3; 98.80x112.13 microns (304x345); 8-bit; 307K

Composite - O ™ Colourized - = NESN
1/3; 98.80x112.13 microns (304x345); 8-bit, 307K 1/3; 98.80x112.13 microns (304x345); 8-hit; 307K |




In a multi channel image the Default and Colourized settings will display the first channel.
Other channels can be selected on the channels bar "C" at the foot of the image. Using the
Composite mode will display the mages overlaid.

The "Autoscale" check box (arrow 2), if ticked, will set the displayed brightness and contrast
for each channel optimised for viewing the signal (Important - this does NOT change the
data, it only changes the way the data is displayed).

Raw date RGB colour images - Use "Composite” and it is best to leave the "Autoscale" un-
ticked as these images will load as 3 channel images and using the autoscale could change
the colour balance

Any ROI's stored with the raw data can also be loaded (arrow 3).

Opening a 12-Bit RGB Raw Data Image

Some colour cameras will save the image in a 3 channel 12-Bit format. Images can be
opened by either dragging them onto FIJI or using the menu commands <File><Open> as
usual.

| Bio-Formats Series Options

When the Bio-Fomats dialogue opens, select “Composite”
and uncheck the “Autoscale” check box

[v Series 1. WI#2 B stitched X5.czi #1: 9072 x 8640, 3 planes (3C)

/

Full data

If the image is large then a preview window opens
displaying multiple versions, selecting the first version will
open the full data range (NB each of subsequent image
version are reduced by a factor of 3 on the previous
version and when loaded are not calibrated properly). I Gares 3 W2 8 stichec X5 ca 2 100898 3 panes (30)

I Series 2: MI#2 B stitched X5.czi #2: 3024 x 2880; 3 planes (3C)

/

1/3 full data

/

1/9 full data

The image should open as a three channel image

™ Series 4: MI#2 B stitched X5.czi #4: 336 x 320; 3 planes (3C)
i ﬂ Cancel SelectAll | Deselect All
If the image display looks wrong (ie all black or white), then the Cipbosra- - o x

reason is that the display Bit range is set wrong. To change the = ize=smeasx .
display settings, select the brightness and contrast control.

. . Minimum displayed value: ’07 o
(<Image> <AdeSt> <Br|ghtneSS & Contrast>) Maximum displayed value: W ﬂ—l
Unsigned 16-bit raﬂg ﬂ

C“Ck On Set a.nd Change the dISplay range tO 12'B|t [ Propagate to all other 2 channel images il
]

The image should then be displayed correctly )

% set

To create a single channel 8-Bit RGB version, run <lmage> <Type> <RGB Colour>

NB Once you have set the bit scaling to 12-Bit it will remain so until you change it again (NB
you will need to change this back to auto when opening other types of image)

Minimum
Maximum

Brightness

[ Propagate to the other 2 channels of this im J
Contrast
0K

= = =L

Reset



Image Types, Subtitle and Footer Bars
Once an image is loaded, information about the image is displayed in the Subtitle bar

(metadata), and if relevant, the footer bars will provide controls for multidimensional images.
The <Image><Properties> commands will also display image information.

Image Title
. . )
(and displayZoom if not 100%) & Multi Dimensional Image (300%) - olEN
/: ¢:1/3 22121 £1/20 ((c:1/3 Z1/21 £1/20 - Experiment name); 364.71x364.71 microns (256x256); 8-bit; 79MB

Image Subtitle
(metadata)

Zoom Region
(if greater than view)

e ; ¢ 4
PositionSliders ez (| i
(for existing dimensions) >l )

The Subtitle Bar (metadata) can display:
the image dimensions,
other experimental or dimension information
image size and dimensions (calibration)
image type and bit depth
the size of the uncompressed data.

The Position Sliders (at the foot of the image) for control of:
e C - channel selection
e Z-1zslice selection
e P -time or frame selection. Note: clicking on the arrow will start the auto-play through
the time series. Right clicking on the arrow will bring up the auto-play controls.

Description of the subtitle bar in this example:
e the "C 1/3" denotes that the image has 3 channels and channel 1 is currently selected.
e the "Z 2/21" denotes that this is a Z-stack image with 21 slices and slice 2 is currently
selected.
e the "t 11/20" denotes that this is also a time series with 20 time points and that frame
11 is currently selected
Note- if none of the above are displayed then the image is either a single channel or RGB
image.
e the previous information is repeated in brackets with information about the experiment
dimensions when included
¢ next the image size and calibration are displayed (364.71 x 364.71 microns)
and then the number of pixels in brackets256 x 256(pixels)
o If the size is displayed in "Pixels" then the image is un-calibrated
o If the size is displayed in "inches" then it is still probably not calibrated,
but the values have been imported from the "standard printer output" of
72 dots per inch (DPI) when the image was originally saved).
e next the bit depth is given 8-bit (256 grey levels)
o 8-bit (256 grey levels) per channel - Tiff and raw data formats
o 16-bit (65535 grey levels) per channel - Tiff and raw data formats
o 24-bit (RGB colour - 3 x 8-bit) no channels- Colour image formats TIFF, GIF,
JPEG, PNG, BMP, AVI. There are no channel sliders at the bottom of the
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image although it can be converted to a Red, Green and Blue, 3 channel image
for processing and analysis. <Image><Color><make Composite>
e Finally, the uncompressed image size is displayed (79 MB)

Multi Channel Images

7 A0O islettif (75%) —= B n
1/3; 98.80x112.13 microns (304x345); 8-bit}

Multichannel images can be
split into the separate channels
using the commands
<Image><Color><Split
Channels> and re-merged
using
<Image><Color><Merge>

C1-A00 islet-1.ti.. = &
98.80x112.13 microns (304x345); 8-bit; 107

C2-A00 islet-1.ti...
98.80x112.13 microns (304x345); 8-bit; 10:  98.80x112.13 microns (304x345); 8-bit, 107

=0 C3-A00 islet-1.ti.. = &

Z - Stacks and time series can also be separated in a similar way using
<Image><Stacks><Stack to Images> and <Image><Stacks><Images to stack>

Selected channels/slices/frames can be extracted
from multidimensional images using the duplicate
command <Image> <Duplicate>.

This creates a new "copy" of the selection, the
"Title" box allows naming of the new image

Duplicate also works on a selected region eg. using
the rectangle tool on the FIJI menu bar. Only the
selected region is duplicated, and the calibration is
retained. This can be more useful than using the
Crop command <Image><Crop>which will destroy
the original image

Multiczand t CFtif - B

1/32:1/21 £1/20 (c:1/3 z:1/21 £1/20 - Mark_ant

Z 4

>l

/
/
Z

Duplicate q

[~ Duplicate hyperstack

Channels (c): |1-3
Slices (z): [1-21
Frames (t;: |1-20

OK Cancel

BR A0O0 islet.tif
1/3; 98.80x112.13 microns (304x345); 8-bit, 307K

=

AQQisl.. = B
¢:1/3; 54.28x51.03 microns (167




Image Calibration

Instrument raw data files are usually calibrated when opened in FIJI as displayed in the
subtitle bar and the metadata (<Image><Properties>)

' AU ISIELLN |

Calibrated =
- dimensions displayed in microns

1031 98.80x112.13 microns [304x348); 8-hit; 307K

ALY 11T LN
Un-Calibrated o 1/3]304x345 pixels: B-bit, 37K
- dimensions displayed in Pixels

Calibrate an Image:

by entering the pixel size
o if the pixel size is known then this can be entered directly
in the <Image><Properties> window
e the units can be entered eg mm, micron and also um is
recognised as micron
e the frame interval can also be added if it is a time series Frames (t)

Mote: ¢*z*t must equal 3

x

ADD islet.tif

Channels (c):

Slices ()

11

NB. Ticking "Global" will then cause all open images to have
their calibration changed to this calibration. Any images opened Unit of length: |micron
thereafter will open a dialogue to confirm or disable this auto Pixel width:  [0.3250000

calibration Pixel height.  |0.3250000

The calibration of this image conflicts Voxel depth:  |1.0000000
with the current global calibration.

iELES

Frame interval: |0 sec

v Disable Global Calibration Origin (pixels): |glg
[ Disable these Messages -—
[ Global

ﬂ w OK Cancel

by direct measurement
e if the image or image set has an : (Fij Is Just) Image)

image with a scale bar printEd on it File Edit Ima rocess Analyze Plugins Window Help

then this can be used to calibrate the /O G|Q€|§Si N A || o|2 | @8]0 ge e
. . N

pixel size W AOO islettif (RGB) (75.. — O B Set Scale | x |

e open the image with the scale and 304345 pixels; ROB; 410K
select the line tool from the menu

e draw a line the length of the scale
bar (tip. holding the shift key down
will restrict the movement to the
horizontal)

e run <Analyse><Set Scale>

e enter the known distance and the
units - click OK

e propagate to other images as above

e if ticking global - see above

Distance in pixels: |74.6667

Known distanc(% )]

Pixel aspect ratio: |1.0

Unit oflengt®

Click to Remove Scale

I~ Global

Scale: 2. 9867 pixelsium

OK Cancel | Help




Look-Up Tables

Single and multi-channel greyscale images are assigned a "false" colour LUT (Look-Up
Table) for each channel eg red, green, blue, cyan, yellow, magenta, grey, multi-colour .... to
make visualisation easier, particularly when displayed as a composite image.

This LUT can be changed without changing the intensity information by selecting the
channel and then using <Image><Lookup Tables> or by using the Lookup Tables toolset
selected from the drop-down list when clicking on the >> on the menu bar

Magenta Yellow 16 colours

Alternatively, for multi-channel images, use the LUT macro tool from the FILM Presentation
toolset - this allows changing all channel LUT's in one process.

(%) ) ] ) ) o o = 2| e o) 5 il O

Using Red, Green and Blue in a composite image can
cause difficulties for those with colour blindness, so
sometimes it is better to use Magenta, Yellow and Cyan.

In multichannel images where signals overlay, the colours
from each channel mix creating visually a new colour
displaying this co-localization (eg red and green > Yellow)

The Multi-colour LUT's are where different colours are
assigned to different intensities in the same channel and are
useful for emphasising slight changes in intensity or creating
a "Heat Map".




Channels Tool and Brightness & Contrast
Once opened there are two basic image controls for changing the way the data appears
The Channels tool (opened by: <Image><Color><Channels Tool>) allows control of multi

channel images and can be used to create a final format for importing into reports (word,
PowerPoint, etc.).

100-1.1if [ Channels |

?_|Composite »| 2

100-1.tif

\_|composite v/’

oo ETGEETEN  In Composite mode the
Ueemeese 1)1 channels to display can be
selected from the tick boxes.
note - in this mode, the tick
boxes do not make the
channel active

100-1.tif Channels
€:2/2(c:2/2-100.c

< ~

N

7
\Jcolor -l /)

¥ Channel 1

In Color mode only one channel can be ticked
at any one time. This not only then displays
the ticked channel but also makes the channel
active. this is useful for editing brightness &
contrast and testing threshold etc

[ Channel 1
v Channel 2

I” Channel 2

The Brightness and contrast tool (<Image><Adjust><Brightness and Contrast>) allows
changing the way images are displayed. This can be useful for images that are not very
bright and captured with a high bit depth (16-bit). IMPORTANT - when changing the
display settings for an image, ensure that they altered in a way that does not bias the
result, particularly when comparing multiple images.

For a single channel image or a colour RGB image just
select the image. For a multichannel image, select the
channel to change either by selecting in the "channels
tool" window (in Color mode) or by using the channels
bar at the foot of the image. Adjust the sliders or use
— ||| the Auto button (the auto button gives settings for a

Al o 11| "best fit" display but is highly dependent on the data).
B ol The Reset button will set the display back to its
[«

4]

100-1.4if (75%) = B

Channels

(Color '3
I~ Channel 1
|v Channel 2

More »

min/max setting - which will depend on the current
range setting (see the Set button)

Brightness

|

_,_-—C—Oﬂ‘tl‘aﬁ'i---_\_\__\

N

e ooy || Important note. Adjusting the sliders and pressing

st | ~y Ji|| "Auto” does not change your data - it only changes the
way the data is displayed - However, clicking the
"Apply" button will change your data.




The resulting displayed image with its new
display settings will be required for publication.
The easiest method for this is to convert
(flatten) the image into an RGB format using
the "more" "Convert to RGB" buttons in the
"Channels Tool" window. This will create a
new image which no longer has the original
data information but is useful for display

purposes

i Set Display Range x|

Minimum displayed value: |0 -+
Maximum displayed value: |255 -

Unsmw Automatic -

8-bit (0-255)
10-bit (0-1023)
12-bit (0-4095)
14-bit (0-16383)
15-bit (0-32767)

™ Propagate to all other d

B & . o tewr16-bit (0-65535)

It is important that if you change the settings for one
image then you should change the settings for all
images by the same amount. This can be done manually
for each image by entering the values or you can open
all images to be changed. select one of the images and
alter the brightness and contrast optimally for that image.
then select the Set button and tick the propagate to all
other (similar) images. This will change the display

] 100-1.tif (RGB) (75%)
208.00x208.00 microns (512510 RGB; 1MB

The Set button will display the current range setting and
can be changed from the drop-down arrow. There are
also two boxes to input fixed min and max display values.
The "Automatic” range will set the min max values to
those of the image, all the other ranges are fixed on the
bit depth. NB. - do not select a bit depth smaller than
your images' bit depth or the data will be changed.

settings for all other open similar images

10

T Set Display Range “

Minimum displayed value: |62

Maximum displayed value: 24109

Unsigned 16-bit range: |Automatic -

Vi

I” Propagate to the other channel of this image

OK Cancel




Adding a Scale Bar

Once an image is calibrated, it is possible to add a scale bar using the menu commands

<Analyse><Tools><Scale Bar>.

As the scale bar is usually required for publication it is better to convert the image into the
RGB format to allow the colour function to work. <Image><Type><RGB Color> or use the

"more" "Convert to RGB" buttons in the "Channels Tool" window.

) = ST = o Scale Bar [
There are options for: ' ADD islettif RG.. = = :
. . . . 98.80x112.13 mi 304x345); RGB; 41

e the width, which is automatically R a—— Width in microns: BB

calculated on the image allowing Heightin pixels: [5

any specified width to be used. Fontsize: [18
. for t_heltr;lckness of the bar (Height Color: [white 3]

in pixels [Nore =]

Background: |None v
e the colour and background _ :
h Location: IWI

e text font: type and size, and

whether to display it I BoldText " Hide Text
° the Iocatlon [~ Serif Font [~ Overlay

Before clicking the "OK" button, the position and appearance can be viewed by changing any

of the settings

The location has 5 options: Upper Right, Upper Left, Lower Right, Lower
Selection. The first 4 options are at
predetermined locations, the last allows the
user to position the scale bar. This position has

|Ie Edit

Left and At

Image Process Analyze Plugir

NAla]e

to be selected before running Scale Bar and
can be best set by the Rectangle or Point Tool

AQO islettif (RG.. - ©

98.80x112.13 microns (304x345), RGB; 41

A further option is to add the scale bar to the
"Overlay".

If the overlay is then copied to the ROI Manager
<Image><Overlay><To ROl manager> the final
position can be adjusted using the ROI
manager. This must be followed by the "Flatten"
command or the overlay will not appear in
publication.

20 pm

=l
FI]I Is Just) |

-rc-69/1.52v; Java 1.8.0_172

mn

Scale Bar

Width in microns: [20—

,5_

Font size: ﬁé—
Color: [white  ~|

[T BoldText I
[~ SerifFont W

Height in pixels:

Background:

Location:

TTUU TG GO TN

98.80x112.13 microns (304x345); RGB; 41
20 um
select each ROI in turn and re-position '
check the "Show All" box and make sure
the "Labels is un-checked
then click "Flatten"

11

71 ROIMan.. - D |
1-sB| =
- 2-|SB|

Add [f]
Update
Delete

Rename...

Measure

Deselect

Properties...
— o
(_ Fiatten (F] )

hlore »
‘fe Show All N\




Adding "Time" and a Scale Bar to a Time Series

open time series

adjust Brightness and contrast as
necessary

as this is usually for presentation
purposes, it is best to convert the
image to RGB format <Image>
<Type> <RGB Color>.

run "Series Labeler" <Image>
<Stacks> <Series Labeler>

enter the values units, decimal
places, start time, interval, step size
for the image

use the preview button and the
location and font buttons to set the
required display

Series Labeler E3

rdeneral Seftings

Slack Type fime series or move |

rlinits Fammatting

Custom Sumx  [sec

Label Format Custom Format d Decimal Places |2

a—

rEtartiStopdnierval of Stack

Slartup E i Firsl 0
Interval g I Last 93
Every n-th 1 I
rLocation & Fonk
X |5 ¥ |5 Location Presets  [Custom v
Font Setings

I Praview Samys Labeler for FRi (is justimaged - batterias included)
Naint ied by Dan Vihite MPI-CBG daniatichalkis.org.uk

Font Color I~ Background

O | Can:all HEIpl

add a scale bar as previously described <Analyse> <Tools> <Scale Bar> but make
sure the "Label all slices" checkbox is ticked before clicking "OK"

OQ timetif -

460.00 sec

(]

093/93; G6.46x66.74 pm (245x246); 8-hit, 5.3ME

L Scale Bar
Widthin um: |25
Heightin pixels: |4
Font size: |14
Color: lm
Background: m
Location: IW

[ BoldText [ Hide Text
[~ Serif Font [ Overlay

f OK Cancel

the image can then be saved in AVI video format <File> <SaveAs> <AVI>
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Creating an Image Gallery from a Multi-Channel Image

(using the "Annotated Gallery” Macro from the FILM "Presentation” macro toolset
see website: http://www.imperial.ac.uk/medicine/facility-for-imaging-by-light-

microscopy/equipment/software---fiji/)

935x565 pixels; RGB; 2MB

(Fiji Is Just) Image)

File Edit Image Process Analyze Plugins Window Hel
Bolc|o <4/ +|N Aol W

| Bl ] = | 3 o o0 e[ 2>

(Fiji Is Just) ImageJ 2.0.0-rc-69/1.52t; Java 1.8.0_172 [64-bit];

Method:

. Open Fiji

. Select the Presentation Toolset (>> arrowed above)

. Open the multichannel image and run the "Annotated Gallery"

macro tool (circled above)

. Select which channels to display in the merged panel in the

channel tools window - click OK

. Select output formant. Individual channel images van be

displayed in colour or greyscale, and the number of

columns and rows can be changed

o The next window allows selection of overlays:
channel titles, panel numbering and adding a

scale bar to the last image

NOTE: A user-defined 'title' list can be added

automatically to the drop-down lists. This will
be loaded automatically when the macro runs
- To create the list, use Notepad to add one

dye per line of text, then save the file as
'‘Dyes.txt' into the LUT directory of FIJI.

13

¢:1/3; 98.80x112.13 microns (304x345); 8-bit, 307K

Select Output Options

[V Channel 1
[V Channel 2
[V Channel 3

Output of the individual images in colour or grayscale?:

@i 1 Grayscale

Number of Columns |2
Number of Rows |2
Border Width |5

[~ Get help with this macro?

OK Cancel

Overlay options

057

w¥f-defined title’ list can be added to the drop down lists. This will be loaded automatically when the macro runs.
To create the list, use Notepad to add ene dye perline oftext, then save the file as Dyes.bt inta the LUT directory of FLIL

e

[~ Check boxto selectthe position ofthe title on the image or enterfuse the co-ordinates below
Position of top left of title text from left |6
Position of top left of fitle text from top |8

7 Check boxto seleCT oSO oM To0S
Position of bottom left of figure textfrom left |6
Position of bottom left of figure text from top 339

Rod a scale bar?
" Yes (& No

Uroer on the image or enter/use the co-ordinates below

OK | cancel



Overlay options 2 X

If the title option is selected, then a dialogue will open
allowing selection or addition of panel names. The user text
box if used will have preference over the dropdown chamel AP -]
Selectlon or Antibody name: ,7
Channel 2 ,h‘
or Antibody name: ,7
Channel 3 m
or Antibody name: ’7

Selecttitle name for merged image

Selectfrom list  |Merged -
Or iNSert your own:

oK Cancel

Select text names for image titles

Get info e
e |If adding a scale bar option is selected, then a

message will appear suggesting using the add to Adjust scale, check to <Overlay> option and
overlay option which will allow editing of the position mam mlp 'iféfff't"m E.Dpt'c'”a”
in the final window SRR PR FornEE

Scale Bar *

Width in microns:

_
e Change the size, thickness, font and check to “Overlay" reiantin pheis ’js_

Font size:

Color:  |White hd
Background: |Maone v
Location:  |At Selection

[~ Bold Text | Hi

ext

I~ Serif Font
OK Cancel
e The final dialogue
reminds the user to If vou have added graphics you will need to flatten the image for expart ar saving
flatten the over|ay onto In ROl Manager select Flatten
the image using the ROI then select OK to continue
manager "Flatten" button 0K

before saving

199.23x225.88 microns (613x695); RGB; 1.6MB

Selecting the ROI's in the ROl manager allows the
user to position and change colour of the various
elements.

NB. Make sure the "show all" is ticked and that the
"labels" is un-ticked before flattening.
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Further Options using the Annotated Gallery Macro Tool
(using the "Annotated Gallery" macro from the FILM "Presentation™ macro toolset)

Method to add further overlay images particularly if the final gallery has an uneven number of
images

new (50%) - Y

. Create the gallery as described above. C4 185465152 mcrons (G656 161 25HE

e  Select the original multichannel image and change to e
composite mode if not already in that mode

. Open the channels tools window
<lmage><Colour><Channel tools>

. Select/Deselect the channels you require for the additional
overlay image

Composite v
v Channel 1
IV Channel 2
IV Channel 3
IV Channel 4

More »

. Then using the "more" option and "convert to
RGB" to create the new overlay image

. Select this overlay image and copy it
(<Edit><Copy> menu commands)

. Select the gallery image and paste
(<Edit><Paste> menu commands): — the
overlay image will be pasted into the middle of
the gallery image.

o Now be careful - click only inside the pasted image and you will be able to drag/move it
to its required final position (the arrow keys should also work for fine movement).

o Clicking outside the pasted image will fuse it
with the background gallery image but behind
any graphics you have added. (you will not be
able to move it again after doing this).

. You can copy/add further graphics either using
the ROI manager or menu commands

. Remember to flatten the graphics using the
Flatten command in the ROI Manager if there
is an overlay

15



Adding further Annotations to the Image Gallery
(using the "Copy Overlay" macro from the FILM "Presentation” macro toolset)

(Fiji Is Just) Image) = o

File Edit Image Process Analyze Plugins Window Help

NAlao|0 & 1@)1Hgl%‘%lgla-}a'm-};s-l>>

Eolz|ol~4]+
Freehand selections
Method =
. N x
. Create the gallery as described above, flatten and close the Setinfo
ROI manager. select original composite image
. Select the Presentation Toolset (>>) and run the "Copy select ok when done

overlay" macro tool (circled above).

. It asks the user to select the original multichannel image. _ T T e
H H D t to add le b

It gives the option to add a Scale Bar to each gallery panel. If you e g AN

select Yes, then make sure to check the "add to overlay"” box in

the scale bar window when adding

(Fii Is Just) Image)

nalge Plugins Window Help
Alalo|0 wiw @ | s
18.0_172 [64-ba]

Add the graphics dialogue will appear
e draw on boxes, arrows and other required graphics

e after drawing each graphic press t to add the graphic to the
ROI manager

The format dialogue will come up (check it matches the original gallery image X pixel number [EZ
image format). If you changed the original format you will need to Image ¥ pirel number [245
change it here as well. Number of ows [2

Mumber of columns

’_
P

Border width |5
OK Cancel

Get info

select destination image

The dialogue to select the destination (gallery) image will appear

Channels

The overlay is copied to all images and the objects

are listed in the ROI manager o]
[V Channel 2
e  Selecting the ROI's in the ROI manager allows FQ

the user to position and change colour of the
various elements.

71 ROl Manager = &

Panel 1 graphic1 |~ Ad
Panel 1 graphic2 | |——
Panel 2 graphic 1 W
Panel 2 graphic 2 De
Panel 3 graphic 1
Panel 3 graphic 2 Ren;
Panel 4 graphic1 | | ye:
Panel 4 graphic 2

o Finally flatten the overlay onto the image using
the "Flatten" button in the ROI manager. NB.
Make sure the "show all" is ticked and that the
"labels" is un-ticked before flattening.

Mez

Des

Prop¢

Flatt

Mo

v shc

< ilab
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Counting Objects (manual counting)

Using the Cell Counter Plugin

setup:

e open the image in FIJI

e run the Cell counter Plugin:
<Plugins><Analyse><Cell Counter><Cell Counter>

e click "Initialize"

e select a counter and click "Rename" to enter the
object name

e select other counters as necessary and repeat

e the "Options" button allows changing the colour of
each counter type

e the "Remove" button can be used to remove
unwanted counter types and use "Add" to add more
counter types

counting:

e select the counter type

e then every time you click on the image the counter
will increment

e the "Delete” will remove the last added mark

e if required, change to a different counter type and
repeat

e the "Reset" button clears all measurements

e when finished, click "Results" to get the output

|2 Cell Counter m

Counters Actions
@ nuclei (0| [ ]| Keep Original

C_niaize |

I

) Type Add

) Type 4 Remove

O Type5 0 C—R;‘ a@)
' Type 6 |0

Delete

O
=
=
15¢]
-
=

[[] Delete Mode

Options

I

Results

Reset

Show Numbers
[] Show Al

Save Markers

Load Markers

Export Image

£33} Cell Counter -

71 Counter Window - A0O islet.. = © “

Counters Actions
) Nuclei 37| [ Keep Original
) Green Cells |10 Initialize

® RedCells |3 Add
© Type 4 0 Remove

() Type 5 0 Rename

Delete

[_| Delete Mode
Options
Resuits

Reset

[v] Show Numbers

Save Markers
Load Markers |

Export Image |

Measure...

98.80x112.13 microns (304x345); RGB; 410K

i

o Results
File Edit Font Results

S omm

Slice |Nuc|ei |Green Cells |Red Cells |Type4 |Typ85 |

|C—st |Z—pus |T-pus | *

Total 37 10 3 0 0

NB. If counting on multi-dimensional images, the channel, Z-slice and time point can all be
selected for each counter type and the results will display the counts in each of these

positions
17



Measuring Images

Area and Line

. Set Measuremen
the types of measurements to be displayed can be selected . .
¥ iArea: ¥ Mean gray value
<Ana|yse><set Measurement8> . [~ Standard deviation [~ Modal gray value
e tick the check boxes of the required measurements. eg | ¥ unsmacarsyvaue I~ cenroic
Area etc. eg the Ferets diameter will give the longest | cemerolmass [ Pemme

" Bounding rectangle [ Fitellipse

dimension and the angle of an area. More details can ™ Shape descriptors [~ Fers diameter
be found by pressing the Help button. (note that even if | | meoeedenst [ teden

[~ Skewness [ Kurtosis

ticked only measurements appropriate to the tool will I Avea fracton I~ Stack posiion
be displayed) - _
.. . . . . [ Limitto threshold v Display label

e itis useful to tick "Display label" checkbox as this will vty coorainates [ Seientc notaton
associate the measurement with the image [ Addtoovetay TNl emet cels

e if the images are not calibrated, the results will be in Rededlto. [None v
pixels (square pixels) otherwise they will be displayed Drcimalpiaces 09 [2
in the image units- see section on image calibration ok | cancel| e |

select the required measuring tool from the FIJI menu bar (rectangle, oval, polygon or
freehand for areas and the line tool for lengths and angles

b (Fiji Is Just) Image) = B
File Edit Image Process Analyze Plugins Window Help

ELQIGI@I%IiI*?:”\\MWQLD&&IS*&IL%I?IJI&I E

Color picker (255,255,255/0,0,0)

draw areas or lines on the image

1/3;98.80x112.13 microns (304x345); 8-bil

1/3; 88.80x112.13 microns (304x345); 8-hi

select measure <Analyse><Measure> and the results table will be displayed

If you want to keep the measurements, they can be saved in spreadsheet format using
the "File" "SaveAs" from the results window. The file extension can be .TXT for test
format, .CSV for comma =

. o Results = B
separated variable or .XLS === =
for Excel. All formats will [Label Area |Mean |Min  |Max  |Angle |Length | -
open in spreadsheets. 1 ADDislettit 173098 4196 7 167 0 0

2 ADD islettit1 13.20 3906 1614 13204 -695 4027

18



Intensity
(Mean, Min and Max)

The intensity can be measured if the "Mean Gray Value" (average intensity) and Min and
Max gray value" checkboxes are ticked in the "Set Measurements" window (<Analyse><Set
Measurements>). The intensity units are arbitrary, and the range is dependent on the bit
depth of the image (8-bit = 256 gray levels, 16-bit = 65535 gray levels).

Intensity can be measured for the whole image (<Analyse><Measure> with nothing selected)
or for discrete ROI's as above. If the image is multi-dimensional, then only the active
channel/slice/frame will be measured. Select the required image from the sliders at the foot of
the image before running <Analyse><Measure>

i AOO islettif (75%) — DO | A00 islet-1tif (7. — B A00 islet-2.tif (7.. — B

1/3; 98.80x112.13 microns (304x345); 8-hit €:2/3;98.80x112.13 microns (304x345); 58-I ¢:3/3: 98.80x112.13 microns (304x345): 8-

C 4 N |

c 4f 7;1

7 Results
File Edit Font Results o

|Label |Are IMean |MinAMax | _— .
1 AlO isletti:1  1820.66  41.41 l 167
2 ADO islettitf2 182066 69.94 6
3 ADD islettit3 182066 1446 255

Alternatively run the split channel command and measure images separately

Drawing and Storing Regions of Interest (ROI's)

. . . kg (Fiji Is Just) Im
The drawn lines and shapes can be stored in the ROI (Region of Fie Edit Image Process Ana,y’ze Plugin
Interest) manager by pressing "t" after each is complete. The manager |1

&N A]a] o]

will open automatically after the first is added.

These ROI's can be measured using the Measure button on the
manager

99 80x112.13 microns (304x345), B-bit, 102} 98.B0x112.13 microns (304x345); 8-bit, 102K

The ROI's can be transferred to o S
other images by selecting the a ]
other image and then clicking Fe.., —
on the ROI (NB the ROI's are | g =1
calibrated so only useful for ~e T

images with similar dimensions)
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Using Greyscale Threshold

objects can be selected by using their intensity<image><Adjust><Threshold>

110.75x110.38 microns (307x306); 16-hit, 183K 110.75x110.38 microns (307x306); 16-hit, 183K

Threshold *

kI
4

—
) |Huang§ ~p(Red B -

[v Dark background [~ Stack histogram

[~ Dontresetrange

| M Apply | Reset ﬂ

only works on single channel greyscale images - there is a separate "colour threshold"
for RGB images

options for selecting light objects on a dark background or dark on a light background
the intensity range can be entered manually (1) by using the "Set" button, or by auto
detection algorithms (2) from the drop-down list and using the "Auto" button.

the detected region can be displayed in Red or Black and White from the drop-down
list (3).

when thresholding a stack of images, the "Stack Histogram" checkbox will cause the
algorithm to look at the whole stack and not just the current slice.

the "Don't Reset Range" check box will use the current brightness and contrast
setting, rather that the full intensity range, for the algorithm. This can cause confusion
and must be used with care

the "Apply" will convert the image to 8-bit Binary where background has an intensity
value of 0 and the selected foreground has an intensity value of 255. Only use this to
create a mask or if you don't need intensity measurements from the original image
the "Reset" button returns the image back to un-thresholded view unless the "Apply"
button has been pressed

Information on the auto algorithms and how they work can be found at:

https://imagej.net/Auto_Threshold

Measuring Thresholded Images

Using <Analyse><Measure> will only work if in
the "Set Measurements" dialogue the "Limit to
Threshold" is checked, otherwise it will
measure the whole raw image

I~ Perimeter

e I Fitelipse
Ferat's diamster
Median

I Kurtosis

I™ Stack position

rea n
[¥ Limitto thresnolg) W Display label
NE ate:

finates [~ Scientiic notation
™ Addto averlay [ MaM empty cells

Redrectio: [Mone =l
Demal places (091 [3

ok | cancel | Help

le Edit Font Resulls

[Lanel |rea Mean  [Min [Max  [MinTnr marr |
Cl-lona-14if 12225669 1884398 & 28078 0 0 <—— uncheclked
Clllona-1fif 2355315 BATS149 2208 28078 2203 69537 -f—— checked
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Using <Analyse><Analyse particles>can measure each thresholded object and output a
"Summary" table and also a "Results" table listing the individual measurement for each object

There are a range of options for this command:

Filter measurements by:

e Size: Upper and lower area limits can be set in
either the calibrated units (default) of by pixels

e Circularity: The roundness of an object from O
(infinitely elongated polygon), to 1 (perfect circle).

e Exclude on edges - exclude objects touching the

edges
¢ Include Holes - interior holes will be included
Output options:
[ ]
e Clear results - will empty the previous results table
[ ]
[ ]

Analyze Particles *

Size (micron™2}): m

I Pixel units

Circularity: |0.00-1.00

Show: |Mathing hd

¥ Display results [ Exclude on edges
I Include holes
¥ Summarize ™ Record starts

[~ Addto Manager [ In situ Show

™ Clear results

QK | Cancel| Help|

Display results - will generate the results table for the individual objects selected

Summarize - will generate a Summary table for all objects selected
Add to Manager - will add each selected object as an ROI (Region of Interest) to the
ROI manager. This can be useful for both display and region manipulation

the drop-down Show button can produce additional display outputs (masks overlays, etc)

Using Binary Watershed to Split Objects

Occasionally objects like nuclei can touch or merge together, making counting and
measurements difficult. Binary Watershed segmentation is a way of automatically separating
or cutting apart objects that touch.

threshold the image as above

then use the “Apply” button to make
the image binary

next split touching objects by
Watershed<Process><Binary><Wate
rshed>

run the <Analyse><Particles> to
count and measure area on the
watershed image

if intensity measurements are
required, create and use a copy of
the original image. Use the "add to
the ROl manager" to create an ROI
mask. Select the original image, then
in the ROI manager, click "Show all"

to overlay the mask on the original Image and use the measure button in the RO

manager to measure the ROI's
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Counting and Measuring by Threshold

Example: Automatic Counting and Measuring of Nuclei

208.00x208.00 microns (512x512); 16-bit; 512K

e open original image

e if multichannel then Split channels
<lmage><Colour><Split Channels>

e select the nuclei channel

e threshold the image <Image><Adjust><Threshold>

e adjust the levels to include nuclei as necessary (NB you
do not need to click apply to just measure).

e run <Analyse><Analyse Particles>

e select options and OK

i}

e Analyze Particles

with the settings: Size (micron®2): [25-Infinity
e size: 25sq um to infinity ™ Pixel units
e all shapes Circularity: {0.00-1.00
e exclude on edges show: [Outines ]|
e display results, summary and outlines o
b add the ROI sto the manager [~ Clear results [ Include holes
v Summarize [ Record starts

v Addto Manager [ In situ Show

OK | Cancel| Help|

Output:

C1-100.4if (75%) - b Drawing of C1-1004if (75%) - © ROIMan. = O

208.00x208.00 microns (51 22512, 18-bit 512k 208 0020800 microns (512651 2, B-bit: 256K 0001.0023

|\ =1 P /ﬂ(ll.’l?-l’l(lﬁﬁ
\u,r,_\ Show=0utlines 0003 0083
T |} 0004-0104
YN e P 00050110
) \ \ 0006-0128
0007-0463

00080174
00000158
00100188
0011.0488
00120225
00130230
00140269
0015.0200
D016-0293
. f 0047-0354
N ) - ) s 0018-0351
(o ()~ 0010 0357 I Show Al
0021-0378
00220417

Summary - D Ex] Results - b
File Edt Font File J#dit Font Results
Slice |Count |TotalArea |Average Size [wArea Mean - Label  |area  Wean  [Min [Max  [x i | =
Ci-100tF 33 BOZ2 717 243113 18544 17653.67:— 1 Ci-1004F 29109 1969590 ©324 33050 5127 970

] il 2 Ci-100tF 26060 1905956 8325 31849 7714 2668
CA-10AHF 97187 1ARGH 71 EE 702 1647 3300

Add [

Update

Dalete

Rename...

Measure

Desslect

Properies...

Flatlen [F]

More »

R Labels
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Z-Stacks Presentation

There are 5 basic methods of displaying a z-stack image:

Saving as an AVI
Montage
Projection
Orthogonal view
3D rendering

Saving as an AVI

e the image can be saved in AVI video format <File>
<SaveAs> <AVI>.

Making a montage (gallery) view 1 Make Montage

e open the z-stack image and adjust contrast and CG'UR:;; T
brightness as required |

e run <Image> <Stacks> <Make Montage> Scale factor: |0.50 F S

e adding a "Border" will separate the images increment [T

e set the scale factor and adjust columns and rows as Borderwigt: [ Mk
required Fontsize: [12

e "Label Slices", if checked will label the montage panels Y are
with the slice labels. Slice labels (up to 60 characters) ~ ee foreamaund color
correspond to the image subtitle.

ﬂ Cancel
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Making a projection view

e open the z-stack image and adjust contrast and T ZProjection
brightness as required
e run <Image> <Stacks> <Z project> Start slice: |
. select.the projection method (usually Max Stop slice: IT
Intensity) from the drop-down box:
e Average Intensity projection creates an output Projection type  |Max Intensity |

image each of whose pixels contains the
average intensity value over all images in the s | e |

stack at the corresponding pixel location.

e Maximum Intensity projection (MIP) creates an output image each of whose pixels
contains the maximum intensity value over all images in the stack at the particular
pixel location.

e Sum Slices projection creates a real image that is the sum of the slices in the
stack.

e Standard Deviation projection creates a real image containing the standard
deviation of the slices.

e Median projection outputs an image wherein each pixel stores median intensity
over all images in stack at corresponding pixel location.

Open 4 z-1.tif = =

€:3/3z:5/20; 46.74x45.86 microns (266x261); 16-b

c 4 »
z 4] I -l
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Making an orthogonal view

Open 4 z-1.tif == Y7133 el
® run <|mage> <Stacks> <Orthogonal £:2/3 Z:8/20; 46.74x45.86 microns (266x261); 16-h  9.14x45.86 microns (52x261); RGE

Views>
e the two extra planar views are

displayed in ‘sticky’ panels next to
original image
e the intersection point of the three views
follows the location of the mouse click
and can be controlled by clicking and
dragging in either the XY, XZ or YZ
view. XY and XZ coordinates are
(Fiji Is Just) Image) =

displayed in the title of the projection j‘ _]41
panels. The mouse wheel changes the <. - o
screen plane in all three views. 46.74x0.14 microns (266x52); ROB: 54K

e the two planar views can be saved ;
separately

|

File Edit Image Process Analyze Plugins Window Help
B olc|ol 4|+ |alx|o|F & o E]‘EE“E‘Q:‘@.‘;;.|§§_|;,;,

Magnifying glass (or use "+" and "-" keys)

Alternatively, a combined final image can be obtained using one of the FILM macros from the
presentation set (OrthoView Gallery Tool).

L

Ortho Gallery

e set the display option of the main image as either: the
current Single Slice, Maximum Intensity Projection
or Average intensity projection

Main Panel (En-face View) option

e if "single slice" is selected then the cross lines can be Display as: |ETFIETINN -]
added to the main image Image border width in pixels: |4

e the "Border" width and a "Scale Bar" can also be
added [ Add Line Overlays to Z Profiles

Add a Scale Bar?

- z ™ Yes * Na
T Combined Stacks - © IEIE
6.58x55.70 microns (322x317); RGB; 399K

2|

OK Cancel
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Making a 3D rendered image (using 3D projection)

Generates an animation sequence by projecting through a rotating 3D data set onto a plane.
Each frame in the animation sequence is the result of projecting from a different viewing
angle

Montage of a 3D Y- axis projection
e Montage (75%) SN X |

31x262 pixels; 8-hit; 945}

e run <Image> <Stacks> <3D Project>. iy 3D Projection
e Select projection method - usually

"Brightest Point" - see below ———3 Projection method:  [EIRCEA00E -
e set the "Axis of rotation” (Y- vertical, X _ - _

horizontal and Z effectively rotates) P> Ais of rotation: |Y-Axis ¥
e set the "Initial Angle." - start angle Slice spacing (microns): [0.45
e Set the "Total Rotation". - final angle P —————— . |u
e set the "Rotation Angle Increment", niial angle {0-359 degrees):
e select interpolate - this will only have an Total rotation (0-359 degrees). |360

(ta)ff;act if the slice spacing is above 1 - see Rotation angle increment: [10

elow

e the resulting image can be saved in AVI Lower ransparency bound: |1

video format <File> <SaveAs> <AVI>. or Upper transparency bound: {255

used to generate a montage Opacity (0-100%): |0

Surface depth-cueing (0-100%); |100

for other options - see below Interior depth-cueing (0-100%): |50
e Brightest Point projection examines points WV Interpolate  <af——

along the rays, projecting the brightest

point encountered along each ray. OK | Cancel | Help |

e Nearest Point projection to produce an
image of the surfaces visible from the current viewing angle.

e Mean Value projection, a modification of brightest-point projection, sums the values of
all transparent points along each ray and projects their mean value. It produces
images with softer edges and lower contrast,

e Slice Interval is the interval, in pixels, between the slices that make up the volume.
ImageJ projects the volume onto the viewing plane at each

e Lower and Upper Transparency Bound parameters determine the transparency of
structures in the volume. Projection calculations disregard points having values less
than the lower threshold or greater than the upper threshold. Setting these thresholds
permits making background points (those not belonging to any structure) invisible. By
setting appropriate thresholds, you can strip away layers having reasonably uniform
and unique intensity values and highlight (or make invisible) inner structures.
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Surface Opacity parameter permits the display of weighted combinations of nearest-
point projection with either of the other two methods, often giving the observer the
ability to view inner structures through translucent outer surfaces. To enable this
feature, set Surface Opacity to a value greater than zero and select either Mean Value
or Brightest Point projection.

Depth cues can contribute to the three-dimensional quality of projection images by
giving perspective to projected structures. The depth-cueing parameters determine
whether projected points originating near the viewer appear brighter, while points
further away are dimmed linearly with distance. The trade-off for this increased realism
is that data points shown in a depth-cued image no longer possess accurate
densitometric values.

Surface Depth-Cueing works only on nearest-point projections and the nearest-point
component of other projections with opacity turned on.

Interior Depth-Cueing works only on brightest-point projections. For both kinds, depth-
cueing is turned off when set to zero (i.e. 100% of intensity in back to 100% of
intensity in front) and is on when set at O<n 100 (i.e. (100-n)% of intensity in back to
100% intensity in front). Having independent depth-cueing for surface (nearest-point)
and interior (brightest-point) allows for more visualization possibilities.

Check Interpolate to generate a temporary z-scaled stack that is used to generate the
projections. Z-scaling eliminates the gaps seen in projections of volumes with slice
spacing greater than 1.0 pixels. This checkbox is ignored if the slice spacing is less
than or equal to 1.0 pixels.
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Intensity Analysis Plots
Line plots
It is possible to generate an intensity line profile for a single channel image
e draw a line using the line tool on the menu bar

e run <Analyse> <Plot Profile> will produce an intensity line plot
e clicking on "List" will generate the plot values in a table that can be exported to Excel

) - ) : LIpRUdIu {2U7a) - = & FIUL VdIuEs = ]
98.80x112.13 microns (304x345); 8-bit, 102 716x439 pixels: RGB: 1.3MB File Edit Font
] Plot of C2-A00 isiet BEL = - -
14 Lt ER 10 (Ehinblty it TSR Distance_{microns) |Gray_VaIue i‘

0.0000 3.750
0.3250 4.033
0.6500 4.204
0.9730 5.989
0 1.3000 4.319
1.6250 4.245
1.9500 4.283
22740 3.654
2.6000 3.000

2 8950 2 nna hd
1 [ v

for multichannel images you can either spilt the channels <image> <Color> <Split Channels>
and run the profile tool on each channel or you can use "Multi Channel Line Plot" macro in
the "Intensity” Toolset from the FILM Website (see earlier FILM Macros Toolsets)

o (Fiji Is Just) Image! - O

File Edit Image Process Analyze Plugins Window_ Help
Oo|c|olA 4]+~ |Ala |0 h“a@&"%

g
Color picker (255,0,0/0,0,0)

b | @[] | 2 (|

| | I

draw a line using the line tool on the menu bar on the multichannel image

run the Multi Channel Line Plot macro

options will appear for the graph output

it will then produce an intensity line plot for each channel using the LUT for each
channel as the plot colour

e it will also generate a table with plot values that can be exported to Excel

Channel 1 Channel 3

iy

ntensity

u 20 40 a0 80
Distance {microns)
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Time series ROI Intensity Plots

FILM has produced a number of macros for measuring intensity over time

for example:

iy (Fiji Is Just) Image)
File Edit Image Process Analyze Plugins Window Help

|n |n T

C/O|a|of 2|+ A« | o)i7] st &g \“" b

Intensity Time Plots (multi channel/multi ROI) Toal 3

Each macro

e options will appear for the graph output
e an intensity line plot is created using the LUT for each channel as the plot colour
e aresults table is generate with the plot values that can be exported to Excel

1. Multi Channel Single ROI's

130.81x3668.49 (746x415), RGE; 1.2MB

T T T T
4000 -
3500

Z 3000 [ ]

nten

2500 |- T

2000 |- T

1500 P ]

C ﬂ e - I I I I
i 20 40 30 A0 1

’ﬂ J j Tlmer;ec: ’ -

2. Single Channel Multi ROI's

g 251.28:6367.55 (746x415); RGB; 1.2MB
RO ROI 3 ROI4

3000 [/ J \
2000 i t_ S "
1] 50 10C 1 0
b_ﬂ J -,J Time (sec)
3. Multichannel Multi ROI's
12, 311-11-5-:-:-5-2 £1/115 - Schantes - 452¢380 micrond] 2/3; 126.53x3801.30 (733x407); RGB; 3.4MB
3 Channel 1
4500 F T
Roi 2

4000 —

Use the slider to display
the graph for each ROI

IntEnsy
w

. L L I | L
0 20 40 60 a0 100
fma (sec)
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And to create plot movies

e onthe plot options appear, select whether you want to invert the colour of the plot
widow and if you want to attach the plot to the image, select the position

Plok sime ks

Selzct Plot options
- if the colours appear wrong, you may nead to re-saithe LUTSs
- use the Change channal LUT's macra

Selectintensity range (y-axs)
" Set own limits © Full intensity range ¢ Limit to upper signal # Limit o signal range
Low intensity value |11
High Intensity value  |65535
Enter dimensions of plat window
¥ dimension |2 28 pixals
¥ dimension  |152 pixels
Invert graph |,e.=. ~| -~
Line width |2 plxels
Attach graph to image  |FTEON ~ -‘.(
Select Nuorophes for channel 1
Channel 1 name:  |Channel 1

Select fluorophes for channel 2

Channel 2 name:  |Channal 2

Ok Cancal

4. Multichannel single ROI plot frame by frame

50
Time (sec)

> < | »

5. Multi ROI single channels plot frame by frame

b=
(=
(=}
o

ntensity

100
Time (sec)

K1 | i

e the resulting image can be saved in AVI video format <File> <SaveAs> <AVI>.
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