Operation: abs

|| = [aks| i P H

Author:
Uses th¢ methdd abs of the class ImagePro¢essor from ImageJ.

Example

Description

Replace each pixel value of the image with its absolute value.

Options

The operation has no options.

Parameter

The only parameter is the input image.


http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html#abs%28%29
http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html

Results

The result image is a copy of the input image with each pixel value replaced by its absolute value.



Operation: accept or skip or exit
| -

2 accept or skip or exit

Author:

Volker Backer

Example



foreach image in list do

open image

shaotr imagﬁ

std dew around median threshold

ADUETL L mage

find cbjects

ohjects to point selection

accept or skip or exic

report point measursments

cloze image

foreach image end




PR Gt o

[E50x515 pixels; 8-hit; 326K

TFE accept or skip E-j@

i accept i skip ! exﬂ

image ser of obr X Y Z Value folder
A4 dapi 1.tif 10 2067 236.8 0 154,.3 C\Docum
Description

Pause the application until the user presses one of the buttons accept, skip or exit. If accept is pressed the
application continues with the next operation. If skip is pressed the application skips a configurable
number of operations. If exit is pressed the application is stopped.



Options

& accept or skip or exit options |- |[0/5d
|2 Inumber of operations |2

enterthe number of operations to skip

number of operations: The number of operations that will be skipped when the button skip is pressed.

Parameter

The operation has no parameters.

Results

The operation has no result.



Operation: adaptive erode
X

I
| E adaptirve erode l

Author:

Volker Backer

Example

. untitied (75%)  [EEE]

300x300 pixels; 8-bit 87K

300300 pixels; 8-hit; ETTK

&

Description

The operation erodes a binary image until the first object totally disappears.

Options

The operation has no options.

Parameter

The only parameter is the input image. The input imaage must be a binary image.




Results

The only result is the result image.



Operation: add

7 [add i o ”

Author:
Uses the methdd aldd of the clpss ImageProdessor from ImageJ.

Example
T ILoE |(TvILCEs
482116 pixels; RGE Y98¥116 pixels; RGE

el

Description
The operation adds a constant value to the value of each pixel in the image.
Options

@ add options O&
|;?_:|wlue !M H

Enterthe value to add:

Description

value: The value that will be added to the value of each pixel.


http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html#add%28double%29
http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html

Parameter

The only parameter is the input image.

Results

The only result is the result image.



Operation: and

| 2 land s o

Author:
Uses the methdd and of the clpss ImageProdessor from ImageJ.
Example

Mo LJOkd| (Ve LJOkS

482116 pixels, RGB 498116 pikels, RGB

Description

The operation replaces the value of each pixel in the image with the result of a binary and of the value and
the input value.

Options
[ and options :;; 7

|2 value oooooo1| |
Enterthe binary value.

value: The value in binary form.

Parameter

The only parameter is the input image.


http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html#and%28int%29
http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html

Results

The only result is the result image.



Operation: apply lut
! (x|
i 2 :.app-l'j.r lut (8} ?ﬂ|l

Author:
The operation uses the LutLodder from ImageJ.

Example

Description

The operation applies a lookup table (lut) to a greyscale image. A lookup table maps intensity values to
colors. An image with a lookup-table is displayed with the colors defined by the lookup-table.

Options

@ apply lut options
|_|Inulmp tables | ainbow smooth
selectihe lookup iable

lookup tables: Select a lookup table from a list of available lookup tables. Some of the lookup tables are
intern, others can be found in the folder _lut.

Parameter

The only parameter is the input image. The input image must not be an RGB image.


http://rsb.info.nih.gov/ij/developer/api/ij/plugin/LutLoader.html

Results

The only result is the result image.



Operation: auto threshold
[ |

* auto threshold

Author:

The operation uses the methods threshold and getAutoThreshold from the imageJ class ImaggProcessor.

Example

Description

The threshold operation sets all intensities above the threshold value to the maximum (255) and all below
to the minimum (0). The threshold value is computed iteratively. The iteration stops when the threshold is
above the composite average of the two classe$. See imageJ docunpentation for details.

Options

none

Parameter

The input image must be a 8bit greyscale image.

Results

The result is a 8bit greyscale image that contains only the intensities 0 and 255.


http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html
http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html#getAutoThreshold%28int%5B%5D%29

Operation: binary live or die

| 1 binary liwe or die i

Author:

Volker Backer

The idea comes from:

Leighton T. Izu, W. Gil Wier and C. William Balke

[Theoretical Analysis of the Ca21 Spark Amplitude Distribiition
Biophysical Journal Volume 75 September 1998 1144-1162

Example

| differences.tif ( 300%)

1597 (060707h10017, 218x112 pixels; B-bit (nverting LUT); 14MB

. W e

-



http://www.biophysj.org/cgi/reprint/75/3/1144.pdf

| differences.tif - binary live or die (300%)

1587 (060707h10013, 219x112 pixels; B-bit (nverting LUIT); 14MEB

1

Description

The operation implements a totalistic cellular automaton rule. It runs a given number of iterations. In each
iteration each pixel is replaced by 255 if the number of pixels in his neighborhood is not smaller than the

threshold and by 0 otherwise.

Options

@ binary live or die options
|7l radius 3 [

Enterthe radius ofthe neighborhood

|2 |count threshold 20 [0

Themrin: count for 3 cellto stay'or beconme alive
|
[2 Jiterations 2 [

The-number of iterations the-operation will ran.

radius: The radius of the neighborhood. A radius 3 means for example that the neighborhood has a size of

7X7 pixel.

count threshold: The minimum number of pixels in the neighborhood that must be alive (255) for the

central pixel to become or stay alive.

iterations: The number of iterations the operation runs. In each iteration the values of the preceding

iteration are used to compute the new result.



Parameter

The only parameter is the input image. It should be an 8-bit mask image, containing only the intenbsities 0
and 255.

Results

The result is an 8-bit mask image.



Operation: bottom hat gray

2 l hottom hat gray

Author:
The operation calls the Grayscale Morphology plugin by Dimiter Prodanov.
Example

224x206 pixels; 8-bit 4|giucF hoechst 6-

224¥206 pikels, RGE; 180k



http://rsb.info.nih.gov/ij/plugins/gray-morphology.html

Description

The operation detects regions that connect objects. This is done by calculating the difference of the input
image and the result of the close operation.

Options

botom et gray optiors BEE:

Shall the algorithrm work internathy with 8-hit or 32-hit data?
|?_|rar|ius !4. |

The radius of the structuring element:

|_?—|structuring element t... |[:irt:le | it |
The type of the strutturing element.

|.T!_structuring element !55, 0,00 00,0, IZI|

Enter the structuring element it you selecied free form as iype.

morphology type: Choose wether the 8-bit or the 32-bit morphology plugins are used.
radius: The radius of the structuring element.

structuring element type: Select the form of the structuring element. If free form is selected the structuring
element can be entered manually.

structuring element: Enter the structuring element directly. This is used when free form is selected in the
field structuring element type.

Parameter

The only parameter is the input image.

Results

The only result is the result image. The result image is a 32-bit or an 8-bit image, depending on the
morphology type used.



Operation: clear image

2 cleary image i B

Author:
The operation uses the class Hiller from ImageJ.

Example

e )OS

T34 pixels; 8-hit A

Description

The operation copies the image or the current selection and fills the result with the background color.

Options

The operation has no options.

Parameter

The only parameter is the input image.

Results

The result is a copy of the input image or of the current selection, filled with the background color.


http://rsb.info.nih.gov/ij/developer/api/ij/plugin/filter/Filler.html

Operation: close gray

E3
|_"-' E close gray t {8 i L )
Author:
The operation calls the Grayscale Morphology plugin by Dimiter Prodanov.
Example

-

82495 pixels, 8-bit 7K g7

Description

The operation closes the greyscale image with a structuring element. It shrinks background holes in
foreground regions and keeps the original outer shape. It keeps background holes that have similar shape
as the structuring element or that can completely contain the structuring element and eliminates others. A
close is a dilation followed by an erosion.


http://rsb.info.nih.gov/ij/plugins/gray-morphology.html

Options

- dose gray options M[=]ES
2/ |morphology type 8-bit -

Shall the algnrithm wark internally with 8-hit or 32-bit data?
|?_Iradius |4 |

The radius of the structuring element.

|2 |structuring element t... [circie |~

The type of the structuring element.
I?_Istructuring element Iﬁﬁ, 0,00 000 IJ|

Enter the structuring element if you selected free farm as type.

morphology type: Choose wether the 8-bit or the 32-bit morphology plugins are used.
radius: The radius of the structuring element.

structuring element type: Select the form of the structuring element. If free form is selected the structuring
element can be entered manually.

structuring element: Enter the structuring element directly. This is used when free form is selected in the
field structuring element type.

Parameter

The only parameter is the input image.

Results

The only result is the result image. The result image is a 32-bit or an 8-bit image, depending on the
morphology type used.



Operation: close image
| e

| 1 close image ; 2

Author:

Volker Backer

Example



forsach 'i:m.a.‘ga in list do

OpET  image

shotr image

std dew around median threshold

inwert image

find objects

ohjects to point selection

ascept. or skip or exit

e aSure

report point measurements

close image

foreach image end

Description

Close the window of the input image.



Options

The operation has no options.

Parameter

The only parameter is the input image.

Results

The operation has no results.



Operation: close session
=

i ™

9 close segsion (€

Author:

Volker Backer

Description

Closes the session of the user. On window systems the name of a command or script that closes the
session can be configured in mri_cia_config.txt under the key "logoff command". If the key doesn’t exist
the command shutdown -I -f is used. On unix the command /bin/bash logoff is used. On Mac a script with
the name logout.scpt is called.If the option deactivate is checked the operation is ignored.

Options
i@ close session options Q@

|7 deactivate O
Check to skip the operation,

deactivate: If the option is checked, the operation does nothing.

Parameter

The operation has no parameters.

Results

The operations has no results.



Operation: combine images

! e
|| 2 combine images IEI P |
Author:

Uses th¢ Stack _Combifer plugin from Wayne Rasband.

Example

252¥280 pixels; RGE; 384K



http://rsb.info.nih.gov/ij/plugins/combiner.html

| Pot104Cycle0085-1.jpg
A52%280 pixels; B-bit (inverting LUT), 96K




—

A52xA60 pixels; RGRE; TREIK

Description

The operation creates a new image containing the two input images either one above the other or one next
to the other.



Options

[ combine images options
Flcumhine vertically [i]
thoose the arrangement of the images

combine vertically: If checked the input images will be one above the other otherwise the input images
will be next to each other.

Parameter

The two input images. Both images must be of the same type.

Results

The only result is the result image.



Operation: compute difference

|| 7 | eompute difference | O B \

Author:

Volker Backer

Example:




e

! result of compute differ...
File Edit Font
|average difference |
1 42 990

Description

Calculate the average difference between two images. The two images must have the same size. The
images are conerted to 8-bit images before the computation is done. Pixels that are zero in one of the
images are skipped. If you run the operation directly (not from an application), the first image is the active
image. To give the user the possibility to select the second image the operation opens the wait button and
stops until the presses it.

Options

The operation has no options.

Parameter

1. (ImagePlus) first image: a 2-dimensional image
2. (ImagePlus) second image: a 2-dimensional image
The two images must have the same size.

Results

1. (ResultsTable) difference: a results table containing the average difference between the two images.



Operation: compute moments

| 2 i compute moments |
| |

Author:

Volker Backer

Example

! result from compute moments
File Edit Font

Imoo [mio mi1 m20 mi2 mi1 Im30
1 511085 -B.845973E-10 -3.137302E-2 2.28334224E8 1.2841252E8 -9318851.525 5 9897146E8

Description

Computes the central moments up to the third order and 7 features build from the central moments that are
invariant against translation and rotation. Computes either the moments for the whole image or within the
rectangular selection.

You can find the definition of the features in:

Seminarband der Projektgruppe 294 - BAMBUS - Baukasten fiir die Analyse und Modellierung von
Bildobjekten aufgrund unscharfen Wissens, University Dortmund, Internal Reports, 1996, page 72 (or in
this document: mustererkennunglpdf). They have originally been taken from:

Heinrich Niemann, Klassifikation von Mustern, Springer-Verlag Berlin Heidelberg, 1983

Options

The operation has no options.


http://www.mri.cnrs.fr/mriwiki/uploads/mustererkennung.pdf

Parameter

The only parameter is the input image. If there is a ROI on the image the bounding box of the ROl is taken
into account.

Results

A results table with the central moments up to the third order and the 7 rotation and translation invariant
features calculated from them.



Operation: convert image type
w2

? conwvert imacge type o

Author:
The operation uses the Class Convgrter from ImageJ.

Description

Converts the image type of the input image to the type selected in the operators options.
Depending on the type of the input image not all conversions are possiljle. See ImageJ documentation,
[menu "imagd" for details.
Supported Conversions:

8-bit -> 16-bit*

8-bit -> 32-bit*

8-bit -> RGB Color*

16-bit -> 8-bit*

16-bit -> 32-bit*

16-bit -> RGB Color*

32-bit -> 8-bit*

32-bit -> 16-bit

32-bit -> RGB Color*

8-bit Color -> 8-bit (grayscale)*
8-bit Color -> RGB Color

RGB Color -> 8-bit (grayscale)*
RGB Color -> 8-bit Color*

RGB Color -> RGB Stack

RGB Color -> HSB Stack

RGB Stack -> RGB Color

HSB Stack -> RGB Color

* works with stacks

Options

output type: choose the type of the result image


http://rsb.info.nih.gov/ij/developer/api/ij/plugin/Converter.html
http://rsb.info.nih.gov/ij/docs/menus/image.html#type
http://rsb.info.nih.gov/ij/docs/menus/image.html#type

< convert image type options

BE]

|?_|uutput type 8-hit bt

B-hit
16-hit
J2-hit
8-hit Color
RGB Color
RGB Stack
HSB Stack

Fil

Parameter

The only parameter is the input image.

Results

The only result is the converted image.




Operation: convolve
-

| ek conwo lwe u} |

Author:
The operation uses the Class Convdlver from ImageJ.

Example

@ The image has been convolved with the default kernel of size 5x5
with value 24 for the central position and -1 for all others.

Description

The kernel is applied to each pixel of the image. The new value of each pixel is the sum of the values of
the neighbors each multiplied by the corresponding coefficient in the kerne|. _See ImageJ docurentation,
Imenu "process>>filterk" for details.

Options

< convolve options
| 2| [kernel =19, AT

enter a matris Use S io separate rows and ' {o separate
Einurmalize -

normalize the values o presere the image brightness

kernel: The number of rows and columns of the kernel must be odd. Each row must have the same number
of elements.

normalize: If normalize is choosen the values in the matrix are divided by their sum to preserve the
brightness of the image.


http://rsb.info.nih.gov/ij/developer/api/ij/plugin/filter/Convolver.html
http://rsb.info.nih.gov/ij/docs/menus/process.html#filters
http://rsb.info.nih.gov/ij/docs/menus/process.html#filters

Parameter

The only parameter is the input image.

Results

The only result is the convolved image.



Operation: copy image
E#

[T o
2 i copy lmage

Author:
Uses the clags Duplicater from ImageJ.

Description

Creates a copy of the input image.

Options

The operation has no options

Parameter

The only parameter is the input image. The input image can be of any type.

Results

The result is a copy of the input image.


http://rsb.info.nih.gov/ij/developer/api/ij/plugin/filter/Duplicater.html

Operation: cut lines to size

|| 2 cut. lines to sizme o} P ‘

Author:

Volker Backer

Example

‘h 2 sean for straight lines i T
‘h 2 cut lines to size o T
‘h 2 show image o T




300x300 pixels; B-hit BTk




Description

The operation scans the image along the given lines. Stop when no point above threshold is found within a
range of 6 pixels perpendicular to the line. Segments along a line are merged if the gap size is smaller
than minConnected*gapFactor and if the length of the segment is at least minConnected.

Options

7 imin connected

The minimal number of connected pikel that are counted a5 a segment.

| 2 lgap factor 1.5 |
minConnected®gapFactor gives the maximal size of gaps that are ighored
| 2 |threshold [13.0 |

if no pixel above threshold is found next to the last position the tracing stops.

min connected: The minimal number of connected pixel that are counted as a segment.

gap factor: gap factor multiplied with min connected gives the maximal length of gaps that will be
ignored.

threshold: The intensity threshold for the tracing of the line. If no pixel above threshold is found near the
last position the tracing stops.

Parameter

inputimage (ImagePlus): A greyscale input image.
lines (ArrayList<Line2D>): A list of lines.

Results

result (ImagePlus): An image representing the line segments found.
resultLines (ArrayList): A list of line segments.



Operation: despeckle

I ? despeckle u} |
|

Author:
The operation uses the class RankFilter from ImageJ.

Example

The source image has been despeckled with the radius 1.

Description

<describe it here>

Options

<screenshot options>

<anchor><option1>: <short description>
<anchor><option2>: <short description>
<anchor><option3>: <short description>

Parameter

<describe the parameters>

Results

<describe the results>


http://rsb.info.nih.gov/ij/developer/api/ij/plugin/filter/RankFilters.html

Operation: dilate gray
| -

I I
2 : dilate gray || 0 |

Author:

The operation calls the Grayscale Morphology plugin by Dimiter Prodanov.

Example

e L = =
e T | |
d*:' SIUC OECNSL .. §58 D | x

1:1_2}{1 24 pixels L hit 121 -
silucit_hoechst_7-1.4f |

$» »
*

. silucif_hoechst_... llfm] b
1424129 pixels: 8-hit, 17K -

Description

The operation enlarges foreground regions by testing if the intersection of the region and the structuring
element is not empty.

Options


http://rsb.info.nih.gov/ij/plugins/gray-morphology.html

2 [morphology type 8-bit -
Shall the algnrithm work internathy with 8-bit or 32-hit data?
|?_|radius 4 |

The radius of the structuring 2lement.
|2 |structuring element t... circle |~

The type of the strudturing element.
|2 Istructuring element  [55,0,0;0,0,0.0, 0|
Enter the structuring element if you selected free form as fype.

morphology type: Choose wether the 8-bit or the 32-bit morphology plugins are used.

radius: The radius of the structuring element.

structuring element type: Select the form of the structuring element. If free form is selected the structuring
element can be entered manually.

structuring element: Enter the structuring element directly. This is used when free form is selected in the
field structuring element type

Parameter

The only parameter is the input image.

Results

The only result is the result image. The result image is a 32-bit or an 8-bit image, depending on the
morphology type used.



Operation: dilate
E

* dilate

Author:

The operation uses the metljod d]alte from the ImageJ class ImagePlocessor[See alko ImageJ
documentatign.

Example

shows the result of the dilate operation for a binary and an rgb

image

Description

Replaces each pixel with the minimum (darkest) value in a 3x3 neighborhood, thus enlarging dark regions.
This is the same as using the minimum operation with a radius 1.

Options

The operation has no options.

Parameter

The only parameter is the input image. It must be of type 8bit or rgb.


http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html#dilate%28%29
http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html
http://rsb.info.nih.gov/ij/docs/menus/process.html#binary
http://rsb.info.nih.gov/ij/docs/menus/process.html#binary

Results

The only result is the result image.



Operation: divide

!
i 2| divide o p |
Author:
Uses the methdd multigly of the cl@ss ImageProckssor from ImageJ.
Example
T Lol [T LTS
GB

482116 pixels, RGB 498x116 pikels, B

Description

The operation divides the value of each pixel in the image by a constant value.
Options

|7/ value 100 H

Enterthe divisadr,

value: The constant value. The value of each pixel in the image will be divided by this value.

Parameter

The only parameter is the input image.


http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html#multiply%28double%29
http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html

Results

The only result is the result image.



Operation: draw cube

| 2 | arawewe [ o | = H

Author:

Volker Backer

Example:

get current i

measure max cube

dr aw cuhe

shov image




1 060707b1sinus (75%)
1710 (0607 07b1000), 5124517 pixels, 8-bit; 2.5MB

A i |




| 060707b1sinus - best cube (75%) =23
5710 5194617 pinels: B-bit. 2 5ME ——————

Description

The input is a results table with 4 values in the columns X, y, z and radius. The result is a stack with a
drawing of a solid cube of size (2*radius+1 x 2*radius+1 x 2*radius+1), that has its center at x, y, z.

Options

The operation has no options.

Parameter

inputimage (ImagePlus): The input image. The result stack will be of the same dimensions as the input
image.
cube (ResultsTable): A ResultsTable with on line of values and the columns x, y, z and radius.



Results

A drawing of the cube on an image stack of the same dimensions as the input image.



Operation: draw

1 dr awr (5] I |

Author:

Uses the clags Filler from ImageJ.

Example

" A4 Rhod 1-1.6f (50%)

[

Ba0x5145 pikels; 8-hit, 326K

.........



http://rsb.info.nih.gov/ij/developer/api/ij/plugin/filter/Filler.html

" A4 Rhod 1.tif (50%) M=%

Aalxa14 pikels; RGRE; 1.3MB

Description

The operation draws the current selection on the input image. The current forground color and the line
width configured from ImageJ are used.

Options

The operation has no options.

Parameter

The only parameter is the input image. There must be a selection (roi) on the input image.

Results

The result is a reference to the modified input image.



Operation: duplicate slice
=

-

| T
2 i duplicate =slice | o l

Author:

<who wrote it>

Description

<describe it here>

Options

<screenshot options>

<anchor><option1>: <short description>
<anchor><option2>: <short description>
<anchor><option3>: <short description>

Parameter

<describe the parameters>

Results

<describe the results>



Operation: enhance contrast
F2

* I enhance contrast [ u]

Author:
The operation uses the Class ContrastEnhancer from ImageJ.
Example

PRT oD 4 1% VRG] T LR =10

| = r ' = -
(TSR F T ey S = EL

wercan o [

normalize with max. 0.3% of pixels saturated


http://rsb.info.nih.gov/ij/developer/api/ij/plugin/ContrastEnhancer.html

Description

Enhances image contrast by using either histogram stretching or histogram equalizafion. Ske ImageJ
|[documentation, menu "procelss" for details.

Options
ﬁ enhance contrast up"tiuﬁs g

m;mrt:ent saturated ED.B |

MEqualize L]
Mnurmalize ¥

Fiuse stack histogram | |

percent saturated: the maximum percent of pixel that will be saturated after the normalization.

equalize: use histogram equalization (percent saturated will be ignored).

normalize: use histogram stretching.

use stack histogram: in case of volume image use the histogram of the volume instead of the histogram of
the current slide.

Parameter

The only parameter is the input image.

Results

The only result is the enhanced image.


http://rsb.info.nih.gov/ij/docs/menus/process.html#enhance
http://rsb.info.nih.gov/ij/docs/menus/process.html#enhance

Operation: enhance spots

ﬁ_

enhance spots

-,

Author:
Calls the plugifh LoG 3P by Daniel Sage.

Example



http://bigwww.epfl.ch/sage/soft/LoG3D/index.html

LoG of cabsm2.TIF (33.3%0)
1184%890 pixels: 32-bit 4.0ME

Description

A spot detector based on 3D Laplacian of Gaussian or Mexican Hat.

Options
[ conancesposopions MBS

|2 sigma x 4.6
The filter size in ¥-direction;
|2 lsigmay 9.8 |

The filter size in y-direction, -
\2//sigma z 0 |

| The filter size in Z-direction..
mmlurﬂe L] |

| Select volume processing or slice-by-slice processing.

sigma x: The standard deviation in x-direction.
sigma y: The standard deviation in y-direction.
sigma z: The standard deviation in z-direction.
volume: If volume is checked the stack is processed as a volume otherwise it is processed slice by slice.



Parameter

The only parameter is the input image. The input image must be a greyscale image.

Results

The only result is the result image. The result image is a 32-bit image.



Operation: entropy threshold
Ex

? entropy threshold

Author:

The operation uses the imageJ plyigin "Maximum Entropy Threshold" written by Jerek Sacha.

Example

Description

A threshold value is computed from the histogram in a way that maximizes the inter-class entropy.
Intensities above the threshold value are set to the maximum (255) and intensities below to the minimum

0).

Options

none

Parameter

The only parameter is the input image. This must be an 8bit greyscale image.

Results

The result image as an 8 bit greyscale image that contains only the intensities 0 and 255.


http://rsb.info.nih.gov/ij/plugins/entropy.html

Operation: erode gray
| E#

r | |
2 : erode gray || {8 |

Author:

The operation calls the Grayscale Morphology plugin by Dimiter Prodanov.

Example



http://rsb.info.nih.gov/ij/plugins/gray-morphology.html

Sy iiRky
"Net F-1

142129 pixels; 8-bit 17K

Description

The operation shrinks foreground regions by testing if the structuring eleme The only result is the result
image. The result image is a 32-bit or an 8-bit image, depending on the morphology type used.nt lies

totally within the foreground for each position.

Options

X

e

—
e

If2 !murphulugytlme 2-bit i

Ahall the algorithin work internally with s-bit or 22-bit data?
| 2 radius 4 '
The radius of the structuring element

| 2 Istructuring element t... circle - |

The type of the structuring efement.

|i—? structuring element |55 0,0;0,0,0.0, EI
Enter the structuring element if you selected free form as fype.

morphology type: Choose wether the 8-bit or the 32-bit morphology plugins are used.

radius: The radius of the structuring element.

structuring element type: Select the form of the structuring element. If free form is selected the structuring

element can be entered manually.

structuring element: Enter the structuring element directly. This is used when free form is selected in the



field structuring element type.

Parameter

The only parameter is the input image.

Results

The only result is the result image. The result image is a 32-bit or an 8-bit image, depending on the
morphology type used.



Operation: erode
| =

[ :?: erode

[os]

Author:

The operation uses the metliod efode from the ImageJ class ImageProcessor| See also ImageJ
documentatign.

Example

- Clip... [ [m] B3 © Clip.... [ ] 3
100%118 pixels; RGE; 44} 100%118 pixels; RGE; 44}
-

- pier... [ mf b
95x116 pixels; RGE; 44k

Description

The operation replaces each pixel with the maximum (brightest) value in a 3x3 neighborhood, thus
enlarging bright regions. This is the same as using the maximum operation with a radius 1. The operation
can be applied repeatedly on the same image for a given number of times.


http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html#erode%28%29
http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html
http://rsb.info.nih.gov/ij/docs/menus/process.html#binary
http://rsb.info.nih.gov/ij/docs/menus/process.html#binary

Options

* erode options

2 mumber of times

et
number of times: The number of times the operation is applied to the input image.

Parameter

The only parameter is the input image.

Results

The onlt result is the result image.



Operation: exp

=

:‘?_ exp i [ 2 |

Author:
Uses the method exp of the clpss ImageProgessor from ImageJ.
Example

PLEE [Tk

93116 piels; HGEI Q8116 pikels; RGE

Description

The operation replaces each intensity value i in the image with exp(i). Values will be scaled and truncated
for image types other then 32-bit.

Options

The operation has no options.

Parameter

The only parameter is the input image.

Results

The only result is the result image.


http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html

Operation: fill image

......

Author:
Uses the class Filler from ImageJ.

Example
test_fill-... [ JOJES

A Tx264 pixels; RGRE; 324K

I A4Rhod... - [OJET

M Te2E4 pixels: RGHE; 324K

Description

Answer a copy of the current image or selection filled with the current foreground color.

Options

The operation has no options.

Parameter

The only parameter is the input image.

Results

The result is always a copy of the input image or selection filled with the current foreground color.



Operation: filter horizontal lines
3

* filter horizontal lines u}

Author:

The operation is|a convolve operation with an appropriate default kernel.

Example

Description

This is a convolve operation with the kernel

-1-1)-1
2122
-1)-1)-1

Options
< filter horizontal lines options
11720203
gntera matrid Uise "o separaie rowsand ' o separate
S
ri|nurmalize -

narmalize the values to presemne the image brioghtness

| ? !kernel

kernel:
The number of rows and columns of the kernel must be odd. Each row must have the same number of
elements.



normalize:
If normalize is choosen the values in the matrix are divided by their sum to preserve the brightness of

the image.

Parameter

The only paramater is the input image.

Results

The only result is the convolved image.



Operation: filter long objects

2 filter long ochijects 8 B

Author:
Volker Baecker
Example
| Results
File Edit Font
I [ [Bx [By [width [Height [circ. |
1 21720 55090 0 o0 48 76 0.779
2 88787 111091 0 29 172 17 0418 &
3 978500 60 378 59 1 2 1
4 S5B2500 96500 382 95 1 1 1
5 442021 198219 191 107 459 204 0.220
| [ ]

¥

¢ objects g@

File Edit Font

| | -

1 442021 198.219

Description

The operation filters objects from a results table by width of the bounding rectangle, circularity and ratio

of width and height of the bounding rectangle (height times factor > width). The input table must contain
the measurements: centroid, bounding box and circularity. The result table will contain the centroids of the
objects that fullfil the conditions.



Options

H filter long objects options m= %
2 imin size 100 |
2 |min circutarity 0.3 |

| 2 |min size-height factor [1.5 |

min size: The minimal width of the bounding box
min circularity: The minimal circularity.
min size-height factor: The width of the bounding box must at least be factor times longer than the height.

Parameter

The only parameter is the input results table.

Results

The output is the filtered results table.



Operation: filter measurements
-

1 filter measuremsents i) F |

Author:
Volker Baecker
Example
{ Results
File Edit Font
larea % ¥ cire, |~
21 1 397500 483.500 1
22 3 A16.833 490167 1
23 1922 198.232 205497 0.302
24 1 A17.200 492500 1
29 1 4205200 494 500
26 3 A438.200 S510.500
27 12 436.250 514
! objects
File Edit Font
R e -
1 4845 36.195 53.397 0772
2 BEE49  A415.9495 EFEEA27T 0.781
a 2891 228411 121482 0.7599
4 4491 5145851 118.129 0.8549
] 4524 94 405 1251217 0875
B 7341 HE.7EZ2  459.321 0824
b 5948 337.033 477410 0786 =
‘ L




Description

Filters the measurements of a results table using minimal and maximal values for each measurement.

Options



min min intensity
max min intensity
min max intensity
max max intensity
min centroid x
max centroid x
min centroid y
max centroid y
min center of mass x
max center of mass x
min center of massy
max center of massy
min perimeter

max perimeter

min hounding box x
max bounding box x
min hounding box y
ma: bounding boxy
min hounding box wi...
max bounding box wi...
min hounding box hei...
max bounding box h...

min circularity
max circularity

min int. density
max int. density
min median
max median




The actual value must be bigger than the minimal value and smaller than the maximal value. Only
non-empty fields are taken into account.

Parameter

The only parameter is the input results table.

Results

The result is the filtered results table;



Operation: find 3d objects

| =1 find 3d cbijects a

Author:

The operation calls the 3D objects counter plugin from Fabrice Cordelieres and Jonathan Jackson.

Example

! series (33.3%)
174 fyeast0O00Y; 1 392%1 040 pixels; 8-hit; 6 9MEB



http://rsb.info.nih.gov/ij/plugins/track/objects.html

3

! Particles series (33.3%) -

175, 139241040 pixels; 16-bit, 14ME

il F +

{ Results =) DI ES
File Edit Font ]
‘volume |Surface |Intensity [Centrex [Centre v [Centre Z [Centre intX |Centre int [Centreint Z
8069 4726 64846 1229714 259298 2786 1230009 259373  2.715
5205 4391 57764 897734 324376 2150 897483 324270 2126
8748 5471 84752 1272338 346523 2688 1272441 346351 2 608
11955 9023 60074 844449 439465 2473 844539 440135 2432
5289 4000 65163 489549 45235 2372 490710 452368  2.335
5719 4293 59538 1102485 477393 2264 1102114 477334 2236
6827 4413 62650 200880 493721 2655 201517 493938 2617
13494 7963  64.888 1067.290 611581 25801  1067.516 612398 2720

-

a« 00 | Ov m f~ L) k3 —

AN

Description

Counts the number of 3D objects in a stack and displays the volume, the surface, the centre of mass and
the centre of intensity for each object.



Options

I G, SO e AL i 1 ]
& find 3d objects options Q@
|-.Timin size 5000 |
1
| 2 max size 1999999 |
?—!ﬂisplay lahels L]

?_i{:umpute outlines Ll
2 |threshold 52 i

min size: The minimal size of objects that will be counted.

max size: The maximal size of objects that will be counted.

display labels: When checked the object numbers will be displayed in the result images.

compute outlines: When checked an image of the outlines (surfaces) of the objectes is computed.
threshold: Only intensity values above the threshold value will be taken into account.

Parameter

The only parameter is the input image. The image must be an 8 bit or 16 bit greyscale image.

Results

Measurements (ResultsTable ) : The results table with the measurements of the volume, the surface, the
centre of mass and the centre of intensity for each object.



Operation: find and subtract background
| -

:‘?_ find and subtract background i |
- .I:

Author:

Volker Backer

Example

ey

TG




A
B50x515 pixels; B-hit 326K

Description

The operation searches the biggest value around the minima of the image and subtracts it from the image.

Options

radids around the minima to seatch in:

(2 |offset E 0.0,
values offset above minimuom are still regarded as minimum:
|2 Jiterations 2 0.4

number aftimes the procedure is run.

|2 |skip limit 0.05 |00,

images where the pardion of pixel isalready zero are skipped.

radius: The radius that defines the area around the minima in which the maximum backgroound value is
searched.

offset: Values upto offset above the minimum are still regarded as minimum.

iterations: The number of times the operation is run..

skip limit: Images for which the given portion of pixels is already zero are skipped.



Parameter

The only parameter is the input image.

Results

The only result is the result image.



Operation: find edges

| 2 [find e Elge s

Author:
The operation calls the Find Edpges command from ImageJ.

Example

.; 7 -__, alx
92x116 pixels; RGE; 44k

Description

The operation uses a Sobel edge detector to highlight sharp changes in intensity in the input image.

Options

The operation has no options.

Parameter

The only parameter is the input image.

Results

The only result is the result image.


http://rsb.info.nih.gov/ij/docs/menus/process.html#find

Operation: find ends

I
2 find ends 0 B |
|

Author:

Volker Backer

Example:

103 (At2h30_1_01.4if (green)); 1300x1030 pixels; 8-hit, 3.8MB




=
{ Results
File Edit Font
x ¥ |z |vaue |
439 433 2 33
2 93 44/ 2 4B
a 1098 488 2 30

I

iy

B [_l:
Tihe staci find ends (39.5%) M=%

12001030 pixels; 8-hit; 1.3MB

Description

The operation finds the end points of more or less horizontal lines. The lines can have small gaps.



Options
' Rind ends oo M=%

|-? max. gap size 5.0
2 tthreshold 14 i =

max. gap size: The maximal allowed gap in which the intesity of pixels can be below or equal to the
threshold
threshold: The intensity values of pixels on a line should be above the threshold.

Parameter

inputimage (ImagePlus): A stack with as many slices as there are points in the center points results table.
centerPoints (ResultsTable): The table must contain the X and Y columns with the coordinates of points
on the lines to be traced.

Results

result (ImagePlus): An image showing the lines found.
resultLines (Vector): A list of the traced line segments.



Operation: find objects flood fill

Ea
2 l find objects flood Fill o E
Author:
The operation calls the ParticleAnalyzer from ImageJ.
Example
{ Untitled

A00x300 pikels; 8-hit; 87K



http://rsb.info.nih.gov/ij/developer/api/ij/plugin/filter/ParticleAnalyzer.html

! result from find objects

=JOES

File Edit Font

O Perim,

|Bx By [width |Height [Circ. |*

1 150 129500 F23.657 59 39 182 181 0.790

L |

TI:"]

l.-.

300x300 pixels; 8-hit (nverting LUT); 87K

4 Mask of Outlines




.

| Drawing of Outlines
300x300 pixels; B-hit, 87K

Description

This operation counts and measures objects in a binary image. This is a version of the find objects
operation in which holes in the object are not taken into account. The operation will yield the same

results if the object contains holes or not.

Options



i@ find objects flood fill options |- |[0JE5)
Eimin size '1 0 |
| 2 |max size \399359 |

_?-idisplay labels

&= [l

i

?_iexclude edge ohjects

]

2 finvert y
2 |limnit to threshold

* imeasure dred

|
2 measure bounids

E

1E OO

mmeasure center of m...

& |

| 2 measure centroids

7 Imeasure circularity

| E

_?ﬁiFeret's diameter

|

2 imeasure fit ellipse

2o

2 [integrated density

? measure mean

|

— :
2 imeasure min & max

Emudal gray value
| ? imeasure perimeter

I S T

?-Estamlard deviation

min size: Objects smaller than min size are ignored.

max size: Objects bigger than max size are ignored.

display labels: If checked the titel of the image is displayed in the results table.

exclude edge obijects: If checked objects touching the edges of the image are ignored.

invert y: Inverts the y-coordinate so that the origin is in the lower left corner and not in the upper left
corner anymore.

limit to threshold: If checked, only thresholded pixels are included in measurement calculations. Use
Image>Adjust>Threshold to set the threshold limits.

measure area: Measure the areas of objects in square pixels. Areas are in calibrated units, such as square
millimeters, if Analyze> Set Scale was used to spatially calibrate the image.

measure bounds: Measure the smallest rectangle enclosing each object. Uses theBYed&Nhid dth
andHeight, whereBX andBY are the coordinates of the upper left corner of the rectangle.

measure center of mass: This is the brightness-weighted average of the x and y coordinates of all pixels in
an object. Uses théM andYM headings. These coordinates are the first order spatial moments.

measure centroids: The center point of an object. This is the average of the x and y coordinates of all of
the pixels in the image or selection. UsesXtendY Results table headings.

measure circularity: 4pi(area/perimeter”2). A value of 1.0 indicates a perfect circle. As the value
approaches 0.0, it indicates an increasingly elongated polygon. Values may not be valid for very small
particles.

Feret's diameter: The longest distance between any two points along the selection boundary. Also known



as the caliper length.

measure fit ellipse: Fit an ellipse to the object. Uses the heddigjgs, Minor andAngle. Major and

Minor are the primary and seconday axis of the best fitting elljpsgte is the angle between the primary

axis and a line parallel to the x-axis of the image. Note that ImageJ cannot calculate the major and minor
axis lengths iPixel Aspect Ratio in theSet Scale dialog is not 1.0.

integrated density: The sum of the values of the pixels in the object.

measure mean: The average gray value within the object.

measure min & max: Minimum and maximum gray values within the object.

modal gray value: Most frequently occurring gray value within the object. Corresponds to the highest peak
in the histogram.

measure perimeter: The length of the outside boundary of the object.

standard deviation: Standard deviation of the gray values used to generate the mean gray value.

Parameter

The only parameter is the input image. This must either be a two-dimensional, binary image (0 and 255) or
a 2-dimensional image with a threshold set in the threshold adjuster.

Results

Measurements (ResultsTable): The results table containing the measurements of the found objects. Each
line represents one object.

Mask (ImagePlus): A mask showing the objects that have been taken into account.

Outlines (ImagePlus): A drawing of the outer outlines of the objects that have been taken into account.



Operation: find objects

o
=1 find ochjects i p |
Author:
The operation calls the ParticleAnalyzer from ImageJ.
Example:
| blobs.gif | Mask of Outlines

2a6x254 pivels; 8-hit B3K 2h6x254 pixels; B-hit B3k



http://rsb.info.nih.gov/ij/developer/api/ij/plugin/filter/ParticleAnalyzer.html

| Drawing of Outlines |~ |[0JE4
2a6x254 pikels; 8-hit B3K

o EJ@@
0 50268
© €

.
®®@ )
@@f" SO ©

o't 2 8%
‘..@..

! result from find objects =Joles
File Edit Font
% i |Perim.  |Bx  |BY |width [Height [Cire. [
1 197211 1e.258 bZAFf0. 183 B 18 21 B80% =
2 137925 222708 324970 133 1¢ 8 11 0.936
3 2192868 28293 645027 211 17 AF 22 0.539
4 45080  Z26.591 ge2B4 37 18 16 18 0.916
2 174438 33.692 832588 1BZ 21 25 26 0.903
B f380s 41779 985326 59 Yo 2B 31 0.528
7 8.227 45.278 35798 3 33 10 12 0971 .
! [+]
Description

Count and measure features of objects.

Options



[@ find objects options

? imin si7e '1 0 |
2 Imax size 1955999 |
2 display labels L]

?_Iexclmle edge objects  |»

2 linverty ]

.TJIimit to threshold L]

7 measure area []

2 measure hounds []

2 [measure center of m... [ ]

2 |measure centroids []

2 measure circularity [v]

3 [Feret's diameter L]

2 measure fit ellipse ]

2 jintegrated density |

7 measure mean []

2 |measure min & max ]

2 |modal gray value ]

2 measure perimeter  [v/]

_‘; -.standarﬂ deviation i

min size: Objects smaller than min size are ignored.

max size: Objects bigger than max size are ignored.

display labels: If checked the title of the image is displayed in the results table.

exclude edge objects: If checked objects touching the edges of the image are ignored.

invert y: Inverts the y-coordinate so that the origin is in the lower left corner and not in the upper left
corner anymore.

limit to threshold: If checked, only thresholded pixels are included in measurement calculations. Use
Image>Adjust>Threshold to set the threshold limits.

measure area: Measure the areas of objects in square pixels. Areas are in calibrated units, such as square
millimeters, if Analyze> Set Scale was used to spatially calibrate the image.

measure bounds: Measure the smallest rectangle enclosing each object. Uses theBY¥ed&Nnid dth
andHeight, whereBX andBY are the coordinates of the upper left corner of the rectangle.

measure center of mass: This is the brightness-weighted average of the x and y coordinates of all pixels in
an object. Uses théM andYM headings. These coordinates are the first order spatial moments.

measure centroids: The center point of an object. This is the average of the x and y coordinates of all of
the pixels in the image or selection. UsesXtendY Results table headings.

measure circularity: 4pi(area/perimeter”2). A value of 1.0 indicates a perfect circle. As the value
approaches 0.0, it indicates an increasingly elongated polygon. Values may not be valid for very small
particles.

Feret's diameter: The longest distance between any two points along the selection boundary. Also known
as the caliper length.



measure fit ellipse: Fit an ellipse to the object. Uses the heddigjgs, Minor andAngle. Major and

Minor are the primary and seconday axis of the best fitting elljpsgte is the angle between the primary

axis and a line parallel to the x-axis of the image. Note that ImageJ cannot calculate the major and minor
axis lengths iPixel Aspect Ratio in theSet Scale dialog is not 1.0.

integrated density: The sum of the values of the pixels in the object.

measure mean: The average gray value within the object.

measure min & max: Minimum and maximum gray values within the object.

modal gray value: Most frequently occurring gray value within the object. Corresponds to the highest peak
in the histogram.

measure perimeter: The length of the outside boundary of the object.

standard deviation: Standard deviation of the gray values used to generate the mean gray value.

Parameter

The only parameter is the input image. This must either be a two-dimensional, binary image (0 and 255) or
a 2-dimensional image with a threshold set in the threshold adjuster.

Results

Measurements (ResultsTable): The results table containing the measurements of the found objects. Each
line represents one object.

Mask (ImagePlus): A mask showing the objects that have been taken into account.

Outlines (ImagePlus): A drawing of the outer outlines of the objects that have been taken into account.



Operation: find objects redirecting

? find Diﬂ-jects red:.i.rect.ingf 8] P
Author:
The operation calls the ParticleAnalyzer from ImageJ.
Example:
| Hoechst-1.tif (50%) =Jokd

Ba0x5145 pikels; 8-hit, 326K



http://rsb.info.nih.gov/ij/developer/api/ij/plugin/filter/ParticleAnalyzer.html

M Hoechet-2 6F (50%) Q'@?

Aalxa14 pikels; 8-hit; 326K

W W

| Mask of Outlines (50%) o)

Aalxa14 pikels; 8-hit 326K




| Drawing of Outlines (50%) JOEd
Aalxa14 pikels; 8-hit, 326K
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! result from find objects =JoEd
File Edit Font
Label larea  [Mean  [Mode [Min [Max | ©
1 Hoechst-2 7207 108227 108 35 180
2 Hoechst-2 6193 105265 108 35 176
3 Hoechst-2 4798 108678 113 a5 192
4 Hoechst-2 4740 140673 157 35 214
3] Hoechst-2 14205 113585 116 a3 2
B Hoechst-2 14312 101.029 107 a5 192
7 Hoechst-2 19159 112007 120 27 199
8 Hoechst-2 27059 110405 121 35 194
1 ;rr—
Description

Count and measure features of objects. Features that measure pixel values are measured on the redirect

image, not on the mask.




Options

[ find objects redirecting opti... |- |04
2 Imin size 400

2 max size ECEEE
2 'display labels [#]

? |exclude edge ohjects [v]

2 linverty ]

.TJIimit to threshold |

2 measure area [i]

2 |measure hounds ]

_?: _measure center of m... [_]

2 measure centroids ]

_‘; -measure circularity []

3 [Feret's diameter 1

2 measure fit allipse [L]

2 integrated density ]

2 measure mean []

2 measure min & max v

2 |modal gray value [i]
?_measure perimeter ]

2 |standard deviation [ ]

min size: Objects smaller than min size are ignored.

max size: Objects bigger than max size are ignored.

display labels: If checked the titel of the image is displayed in the results table.

exclude edge objects: If checked objects touching the edges of the image are ignored.

invert y: Inverts the y-coordinate so that the origin is in the lower left corner and not in the upper left
corner anymore.

limit to threshold: If checked, only thresholded pixels are included in measurement calculations. Use
Image> Adjust>Threshold to set the threshold limits.

measure area: Measure the areas of objects in square pixels. Areas are in calibrated units, such as square
millimeters, if Analyze> Set Scale was used to spatially calibrate the image.

measure bounds: Measure the smallest rectangle enclosing each object. Uses theB¥ed&NWnyd dth
andHeight, whereBX andBY are the coordinates of the upper left corner of the rectangle.

measure center of mass: This is the brightness-weighted average of the x and y coordinates of all pixels in
an object. Uses théM andYM headings. These coordinates are the first order spatial moments.

measure centroids: The center point of an object. This is the average of the x and y coordinates of all of
the pixels in the image or selection. UsesXtandY Results table headings.

measure circularity: 4pi(area/perimeter~2). A value of 1.0 indicates a perfect circle. As the value
approaches 0.0, it indicates an increasingly elongated polygon. Values may not be valid for very small
particles.



Feret's diameter: The longest distance between any two points along the selection boundary. Also known
as the caliper length.

measure fit ellipse: Fit an ellipse to the object. Uses the heddigjgs, Minor andAngle. Major and

Minor are the primary and seconday axis of the best fitting elljpsgte is the angle between the primary

axis and a line parallel to the x-axis of the image. Note that ImageJ cannot calculate the major and minor
axis lengths iPixel Aspect Ratio in theSet Scale dialog is not 1.0.

integrated density: The sum of the values of the pixels in the object.

measure mean: The average gray value within the object.

measure min & max: Minimum and maximum gray values within the object.

modal gray value: Most frequently occurring gray value within the object. Corresponds to the highest peak
in the histogram.

measure perimeter: The length of the outside boundary of the object.

standard deviation: Standard deviation of the gray values used to generate the mean gray value.

Parameter

The only parameter is the input image. This must either be a two-dimensional, binary image (0 and 255) or
a 2-dimensional image with a threshold set in the threshold adjuster.

Results

Measurements (ResultsTable): The results table containing the measurements of the found objects. Each
line represents one object.

Mask (ImagePlus): A mask showing the objects that have been taken into account.

Outlines (ImagePlus): A drawing of the outer outlines of the objects that have been taken into account.



Operation: foreach image do

I I
" @ forsach image do u] P ”

Author:

Volker Backer

Example

T test toop MR X

foreach image do

opeln image

show image

foreach image end

Open and show all images selected by the user.

Description

The user sets up a list of image filenames. "foreach image do" and "foreach image end" build a loop. In
each cycle the result of "foreach image do" is the current filename. When "foreach image end" is reached
the current filename is set to the next in the list and the execution continues after "foreach image do".
When the last filename in the list is reached execution continues after "foreach image end".

Options

ﬁiiftﬁiﬂi‘1 R e e L=‘EE;JE§34

2| image list | adit |

press editio selectimages or a folder
I_Tluse sequence opener | |

checiin usethe sequence openerinstead ofthefile-dialog,




B list editor mE |

Shaeckerstitching'grille_Phase_10%.stk
Shaeckerstitching'grille_Phase_3%.stk
haeckenstitching'grille_Phase_5%.stk

ald... | remove selected| close

image list: Pressing "edit" openes the list editor that allows to add and remove images from the list. When
a folder is added all images in the folder and in all subfolders are added.

use sequence opener: If checked the sequence opener is used instead of the file dialog to select the files.
This is preferable when there are many files in a folder on a windows system.

Parameter

The operation has no parameters.

Results

The operation has three results:

1. current filename:
The current filename as a String.

2. atend:
A Boolean that tells whether the last image filename in the list has been reached.

3. do operation:
This is the operation itself. This result is needed by the "foreach image end" operation to determine

where to continue execution.



Operation: foreach image end

s

2 foreach imacge =mnd £ | 0 |

Author:
Volker Baecker
Example
& test
3 foreach image do
? Open image (K] b
=
o show image 2 {P! |
I ? foreach image end o B
Description

The operation marks the end of a loop. In each cycle the result of "foreach image do" is the current
filename. When "foreach image end" is reached the current filename is set to the next in the list and the
execution continues after "foreach image do". When the last filename in the list is reached execution
continues after "foreach image end".

Options

The operation has no options.

Parameter

doOperation (ForEachimageDoOperation) : The operation that marks the start of the loop.



Results

The operation has no result.



Operation: foreach image in list do
! 5
P |

|| 7'-'-' foreach imacge in list do g

Author:

Volker Backer

Example

foreach image in list do

2 open image s P
|| 2 convert. image type o] B
. ' —
h 3 Save image £ b

forsach image end

Cr\Documents and Settings\All UsersiDocumentsibioinformaticsiprojectsicell image analyzer'trainingimagesi07 - count cells'si3_hoechst_ 1.t
C:\Documents and SettingsAll Users'Documentsbicinformatics'projectsicell image analyzertrainingimages\07 - count cells\si3_hoechst_ 10.4if
C:\Documents and Settings'All Users'Documentsibicinformatics'projects'cell image analyzer'trainingimages'07 - count cells'si3_hoechst_11.4if
CrDocuments and Settings\All UsersiDocuments'bioinformatics'projectsicell image analyzer'trainingimages07 - count cells'si3_hoechst_12.tif
C:iDocuments and Settings\All UsersiDocuments'bioinformatics'projectsicell image analyzer'trainingimages\07 - count cells'si3_hoechst 2.1

add..] | remove selected | close |

|| select |

[ |b%

4]

Description

The user sets up a list of image filenames. "foreach image in list do" and "foreach image end" build a loop.
In each cycle the result of "foreach image do" is the current filename. When "foreach image end" is
reached the current filename is set to the next in the list and the execution continues after "foreach image
do". When the last filename in the list is reached execution continues after "foreach image end". The user
sets up the file list using the list editor.



Options

i foreach image in list do options |- ||[0JEd
1 =

|2l image list | edit |

irass editto selectimages or 3 folder

f;—!use sequence opener [ |

checkio use the sequence apener instead of the file dialog.

image list: Pressing "edit" openes the list editor that allows to add and remove images from the list. When
a folder is added all images in the folder and in all subfolders are added.

use sequence opener: If checked the sequence opener is used instead of the file dialog to select the files.
This is preferable when there are many files in a folder on a windows system.

Parameter

The operation has no parameters.

Results

The operation has three results:

1. current filename:
The current filename as a String.

2. atend:
A Boolean that tells whether the last image filename in the list has been reached.

3. do operation:
This is the operation itself. This result is needed by the "foreach image end" operation to determine

where to continue execution.



Operation: foreach object do
' [ |

| :‘?_ foreach object do 2 [

Author:

Volker Backer

Example



get current image

get image name

std dewv around median threshold.

invert image

find ochjects

foreach obhject do

select abject

transfer selection

agcept- or skip or exit

measure

Feport measurement =

foreach shiect emd




! A4 dapi 1.tf

image ©oF Area Mean StdDev Mode Min Max X Y XM YM Perim.

A4 dapi 1.tif 1 6549 121,26 30,98 116 34 222 197,91 86,39 199,19 86,65 351,61
A4 dapi 1.tif 1 7445 144,28 37,65 157 34 239 428,95 113,63 428,18 113,49 334,63
A4 dapi 1.tif 1 5915 121,53 30,02 116 34 191 43,39 126,07 429 126,08 289,66
A4 dapi 1.4 1 5856 121,14 FET 135 34 235 199,74 160,98 200,44 161,1 297,32
A4 dapi 1 fif 1 7901 141,44 378 150 34 246 353,05 21341 353,42 2127 332 29
A4 dapi 1.if 1 6007 130,5 30,38 145 34 198 6478 23761 65,29 23717 306,49
A4 dapi 1.tif 1 6588 127,19 31,05 132 34 211 552,89 305,43 552,07 304,81 310,15
A4 dapi 1.Aif 1 4962 130,88 37,53 130 34 224 268,03 300,31 267,51 300,03 302,49
A4 dapi 1.tif 1 7673 161,63 4312 167 34 255 360,99 365,87 360,81 36596 339,22
A4 dapi 1.if 1 7385 118,1 31,05 126 34 2100 497 41 459,25 499 43 459 55 339,89
Description

The operation marks the start of a loop through a results table. In each iteration the centroid of the current
row is accessible as currentPoint. If the operation is started without being in an application the current
results table is shown in a different table initerface. The objects corresponding to the selected rows are
selected in the mask image using the do wand command.



Options

The operation has no options.

Parameter

The only parameter is the results table containing at least the centroids of the objects.

Results

currentPoint (Point2D): The current point in each iteration.

ateEnd (Boolean): True when the loop has reached the end.

doOperation (ForachObjectDoOperation): The operation itself, needed as input for the
ForeachObjectEndOperation.

index (Integer): The index of the current iteration (starting with 0).



Operation: foreach object end
| -

| :‘?_ foreach object =nd

Author:

Volker Backer

Example



get current image

get image name

std dewv around median threshold.

invert image

find ochjects

foreach obhject do

select abject

transfer selection

agcept- or skip or exit

measure

Feport measurement =

foreach shiect emd




! A4 dapi 1.tf

]

BEOxATA pixels; B-hit, 326K

image ©oF Area

A4 dapi 1.tif 1 6549
A4 dapi 1.tif 1 7445
A4 dapi 1.tif 1 5915
A4 dapi 1.4 1 5856
A4 dapi 1 fif 1 7901
A4 dapi 1.if 1 6007
A4 dapi 1.tif 1 6588
A4 dapi 1.Aif 1 4962
A4 dapi 1.tif 1 7673
A4 dapi 1.if 1 7385
Description

Mean
121,26
144,28
121,53
121,14
141,44

1305
127,19
130,88
161,63

118,1

StdDev
30,98
37,65
30,02
31,73

378
30,38
31,05
37,53
4312
31,05

Mode
116
157
116
135
150
145
132
130
167
126

Min

Max
222
239
191
235
246
198
211
224
255
210

The operation marks the end of a foreach object do loop.

X
197 91
428,05

43,39
199,74
353,05

6478
552,89
268,03
360,99
497 41

Y

86,39
113,63
126,07
160,98
213,41
237 61
305,43
300,31
365,87
459,25

XM
199,19
428,18
42,9
200,44
353,42
65,29
552,07
26751
360,81
499 43

Y™

86,65
113,49
126.08

161.1

2127
23717
304,81
300,03
365,96
459 55

Perim.
351,61
334 63
289 66
297 32
332 29
306,49
310,15
302,49
339,22
339,89



Options

The operation has no options

Parameter

doOperation (ForeachObjectDoOperation): The operation marking the start of the loop.

Results

The operation has no result.



Operation: fuzzy ¢ means clustering

2 fuzrzy ¢ means clustering g

Author:

The algorithm as described in the paper below has been implemented by Volker Baecker.

Professional Paper, Comparison of Fuzzy C-means Algorithm and New Fuzzy Clustering aphd Fuzzy
[Merging Algorithnj,
Liyan Zhang, Computer Science Department University of Nevada, Reno Reno, NV 89557,

Example

| flamingo.png (200%)
200x200 pixels; RGEB; 156K



http://www.cse.unr.edu/%7Elzhang/javaApp.html#fuzzy
http://www.cse.unr.edu/%7Elzhang/javaApp.html#fuzzy

Description

The operation segments an image into n classes using the fuzzy ¢ means clustering algorithm.

Options



s = =
i fuzzy c means clustering opti... |- |[0/Ed
I?inumher of clusters i4 | (2.0 -]

Enterthe number of clusters:

| 2 max. iterations 200 10,4
Enterthie maximum ndmber of iterations,

|2 [fuzziness 20 |mo1d
Enterthe fuziness.

| 2 |min quality 1.0 00,4
Stopeif guality doesnt change morethan threshold
|2 |quality change thres... [0.0010 [ (0.0,

number of clusters: The number of clusters is the number of different segments in the result image.
max. iterations.: The maximum number of iterations that the optimisation runs.

fuzziness: The higher this value, the faster the algorithm converges.

min quality: The minimal quality that must be reached before the algorithm may be stopped because of

the quality change threshold.
guality change threshold: The algorithm stops when the change of the quality is less then the threshold
value and the min quality has already been reached.

Parameter

The only parameter is the input image.

Results

The only result is the result image. Each cluster is represented by a different number (0, 1, 2, ...) starting
from O.



Operation: gamma adjust
: —

[

:‘?_ gamma adjust

Author:
Uses the methdd gamma of the cJass ImageProtessor from ImageJ.

Example

| PAX_Noc30.tif (... =[O/
1300x1 030 pixels; 16-hit; 2 GMB

| PAX_Noc30.tif (... = [0E3
13001030 pixels; 16-hit; 2 GMB

Description

The operation applies a gamma correction to the intensity values of the input image according to the
formula i’ = (exp(log(i/255)*gamma)*255.

Options

@ gamma adjust options Q@
|2 lgamma 0.4] li1.50]

Enter the value for gamma (intensity(pixef255) gamma®2ss

gamma: The new pixel intensity i’ will becalculated from the old pixel intensity i according to i’ =
(exp(log(i/255)*gamma)*255


http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html#gamma%28double%29
http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html

Parameter

The only parameter is the input image.

Results

The only result is the image with the gamma adjusted intensity values.



Operation: gaussian blur
! =

r T L 1
|| 2 igaussian blur 0 b |
= }

Author:
Uses the clags GaussianBlur from ImageJ.

Example

- pierre.... [R{m| Y
Q8x116 pixels; RGE; 44K

- pierre.... [m
98116 pixels; RGE; 44k

Description

Applies a Gaussian blur filter to the input image.

Options

*  gaussian biur options

sigma: The radius of decay to exp(-0.5) ~ 61%, i.e. the standard deviation sigma of the Gaussian.


http://rsb.info.nih.gov/ij/developer/api/ij/plugin/filter/GaussianBlur.html

Parameter

The only parameter is the input image.

Results

The only result is the result image.



Operation: get current image

" 2 get current image o B

Author:

Volker Backer

Example

current image.

image name

dew around median threshold

Description

Get a reference to the active image

Options

The operation has no options.

Parameter

The operation has no parameters.

Results

result (ImagePlus): The active image.



Operation: get image from hessian
2

| ? get image from hessian

Author:

Volker Backer.

Example

o ; T
show hessian eigenvalues

| 1 | convert image type

hessian
eigenvalue$

| T I hessian

| 2 | get image from hessian [ |

| i I show image | 0 | B

Description

The operation takes the eigenvalues from the operation hessian and computes an image from them.

Options

The operation has no options.

Parameter

The only parameter is the hessian image.



Results

The only result is the result image.



Operation: get image list

]

i

-]
.|

get image list

Author:

Volker Backer

Example

get image list

caleulate alignment translations

show results table

1
2 -13 16 7.042
3 -38 30 20714

Description

Ask the user to provide a list of images. The list will be available to other operations as a result of this
operation. The operation can be used to provide the input for the auto align slices and calculate alignment
translations operations.



Options

[ get image list options
mimage list [ edit

press editto selectimages or a folder

| ? luse sequence opener Ll

checkto usethe sequence openerinstead ofthe file-dialog.

image list: Pressing "edit" openes the list editor that allows to add and remove images from the list. When
a folder is added all images in the folder and in all subfolders are added.

use sequence opener: If checked the sequence opener is used instead of the file dialog to select the files.
This is preferable when there are many files in a folder on a windows system.

Parameter

The operation has no parameters.

Results

imageList (Vector): The list of images.
filename (String): The filename of the first image in the list.



Operation: get image name
X

| E get image hname l

Author:

Volker Backer

Example

-

1 test_get-image-name_1.jpg (2...

i Log E]@ s l

File Edit Font

-

CaDocuments and Settingsuall UsersiDocumentsibioinformatics\prajectsicell image analyzentrainingimagesinuclel tir -

b
L3

Description

Get the absolute filename of an image.



Options

The operation has no options.

Parameter

The only parameter is the input image.

Results

imageName (String): The absolute filename of the image.



Operation: get vector image from hessian
Bt

I ? get wector imacge from hessian o

Author:

Volker Backer.

Example

the eigenvectors of the

hessian displayed with raster 2

Description

Draws the eigenvectors from the hessian operations.

Options

=

get vector image from hessian options g@
| 2 |raster 10 2.0+
only vectars on raster points are drawn

raster: Only points on the raster ar drawn with the maximum length of raster / 2.

Parameter

The only parameter is the hessian image.



Results

The only result is the result image.



Operation: hessian
-

* hessian u]

Author:

The operation uses the cost computation from NelirohJ by Erik Mejjering. There exists a seperated plugin

to compute the Hessian[in Feat{ireJ.

Example

eigenvalues and normalized eigenvectors of the hessian for smoothing scale =1, 2, 4

Description

Creates a cost image and a vector field computed from the eigenvalues and eigenvectors of the Hessian of
the input image. THe Hess]an derivative can be used to discriminate locally between plate-like, line-like,
and blob-like image structures. The Hessian matrix of a scalar function of an n-dimensional vector is the
symetric nxn matrix of second partial derivatives.

Options


http://imagescience.bigr.nl/meijering/software/neuronj/
http://imagescience.bigr.nl/meijering/index.html
http://imagescience.bigr.nl/meijering/software/featurej/index.html
http://rkb.home.cern.ch/rkb/AN16pp/node118.html

Ed hessian o ptions

| 2 |scale 2.0 o0,

the derivative smoothing stale

scale: the smoothing scale is equal to the standard deviation of the Gaussian derivative kernel used in
computing the second-order derivatives

Parameter

The only parameter is the input image. The input image must be a 2D, 8bit, greyscale image.

Results

The result is a Hessian image that containes both the eigenvalue array and the eigenvector array. To
convert them to a normal, displayable image use the operations "get image from hessian" and "get vector
image from hessian".



Operation: hide image

|| 2 | hide image a P ‘

Author:

Volker Backer

Example

find_nqucts

shotr image

accept or skip or exit

Save image

Feﬁqrt spots on o maclei

hide image

Description

Hides the input image. Closes the window of the image if there is one and removes the image from
ImageJ’s image list.

Options

The operation has no options.



Parameter

The only parameter is the input image.

Results

The operation has no results.



Operation: image calculation

2 image calculation [ L
Author:
The operation uses the class ImageCalculator from ImageJ.
Example
| A4 Rhod 1.tif (50%) =5

BS0:5145 pikels; o-hit; 3261

b



http://rsb.info.nih.gov/ij/developer/api/ij/plugin/ImageCalculator.html

. A4 dapi 1.tif (50%) =l

BAOxATAE pixels; 8-bit (inverting LUT), 326K

| A4 Rhod 1.tif (50%)

650x514 pikels,; B-bit, 326K

Description

The operation applies one of the operations "Add","Subtract”,"Multiply","Divide", "AND", "OR", "XOR",
"Min", "Max", "Average", "Difference" or "Copy" to the two input images, pixel by pixel.



Options

@ image calculation options

|2/ |operator AND
select an operation

I_?-!flnat result ]
create afloatimage as result

operator: Select the operator you want to apply to the two images.
float result: If float result is selected, the result image will be of type 32-bit and will therefor be able to
represent floating point values..

Parameter

inputimage (ImagePlus): The first operand for the operation.
secondInputimage (ImagePlus): The second operand for the operation.

Results

The only result is the result image.



Operation: invert image

i ]
i 1

i 1 invert image (] 5] |

Author:

The operation uses the mettjod injvert of the {lass ImagePrdcessor from ImageJ.

Example

’.\i.._ﬁ. ‘ ,[ . HD] _

482116 pixels, RGB

I amE <

Description

The operation inverts the intensity values in the image.

Options

The operation has no options.

Parameter

The only parameter is the input image.

Results

The only result is the result image.


http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html#invert%28%29
http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html

Operation: join result tables

" ? Join result tahles ] o H

Author:

Volker Backer

Example
= test join result tables
h ? measure G b
|
3 measSure ] P :
: - show result... B i
T = File Edit Font
2 join result tables o B _ o T :
h 1 1944816 126484
1 show results table E] ] pretisd
| 4 | »
Description

The operation joins the columns of two results tables.

Options

The operation has no options.

Parameter

firstResultsTable (ResultsTable): The first results table.
secondtResultsTable (ResultsTable): The second results table.
The column names of the two input tables must be distinct.



Results

The result is a result table containing the data of the two input tables.



Operation: line hough transform
[ x|

i3 l line hough transform J ] |

Author:

Based on the code of LineHoughTransformOp.java frorp the Generatign5 jdk.

Example

. untitied (75%) = E]

300x300 pixels; 8-hit; 87K

e
e

ﬂﬂ

300%300 pixels: S-bit 87K

—_
[mm]



http://www.generation5.org/jdk/

Description

The operation calculates the line hough transform and answers lines with a support above a relative
threshold value. The input image is supposed to be a greyscale line image.

Options

2 |hough threshold 0.4 |

Lines with 3 support smaller than the relative threshold are ignored
|?_|shuw transform
If selected the image in hough space is shown

hough threshold: A threshold relative to the line with the biggest support. Only lines with a support above
hough_treshold will be taken into account.
show_transfomr: If checked the hough transform of the image, i.e. the image in hough space is shown.

Parameter

The only parameter is the input image. It has to be a greyscale line image, i.e. an edge detecting filter has
to be applied before using the line hough transform operation.

Results

result (ImagePlus): An image of the detected lines.
resultLines (ArrayList<Line2D>): A list of the detected lines.
houghTransform (ImagePlus): An image of the hough transform of the input image.



Operation: local snr
-

| 9 local snr 8} [

Author:

Volker Backer

Example:

| CFP-1.tif (75%)
Ba0x5145 pikels; 8-hit, 326K




! local snr (75%)
Aalxa14 pikels; 32-hit 1.3MB

L5

. median snr...
File Edit Font

| | -

1 3.089 |
d o
Description

Estimate the signal to noise ratio, defined as sne = (foreground mean - background mean) / background
stdDevfor, for each pixel in the image, based on a region of a given size by applying an otsu-threshold to
the region and counting pixels with an intensity above the threshold as foreground and other pixels as
background.



Options

@ local snr options
|-?_'!radiu5 | : [1.0,-]

The radius of the focal neighborhood in X dirgction,

I?lradius v : 3 1.0

The radius ofthe ocal neighborhood Ty direction,

radius x: radius of the neighborhood in x-direction.
radius y: radius of the neighborhood in y-direction.

Parameter

The only parameter is the input image. The input image must be a 8-bit or 16-bit greyscale image.

Results

Result (ImagePlus) : A 32 bit image in which each pixel value is the snr at the corresponding position in
the input image. If the background stdDev is O in a region the snr will be "not a number".
Median (ResultsTable): A results table containing the median snr of the image.



Operation: log

7 log i | o

Author:

The operations uses the method log of the flass ImagePrdcessor from ImageJd.

Example

T OB [T Lo

A8x116 pixels: 32-bi

=

v - ﬂ’ﬁ_\
- - = 'xll-

Description

The operation replace each intensity value in the image by the natural logarithm of the value.

Options

The operation has no options.

Parameter

The only parameter is the input image.

Results

The only result is the result image.


http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html#log%28%29
http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html

Operation: max

o |

(a5

|
i 9 ;max i B

Author:
Uses the methdd mlax of the clpss ImageProdessor from ImageJ.

Example

ip-l T=6a ip-l HD]

S8 16 pixels; RGE Q8116 pixels; RGE

Description

Intensity values greater than a constant value ¢ will be set to c.

Options

@ max options W= x|
|7/ \value 1127.0

Enterthe maxmunm.

value: The maximum value c. Values above c will be set to c.

Parameter

The only parameter is the input image.


http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html#max%28double%29
http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html

Results

The only result is the result image.



Operation: measure all slices

[ x|
| :‘?_ meazure all =lices i
Author:
The operation uses the class Analyzer from ImageJ.
Example:
| series (25%)

174 fyeast0O00Y; 1 392%1 040 pixels; 8-hit; 6 9MB

! Threshold
o i ¢ a4s
i | I T

|Oven‘Under _:j
Auto J Apply | F{esetl St |



http://rsb.info.nih.gov/ij/developer/api/ij/plugin/filter/Analyzer.html

| measurements on series
File Edit Font

Label \area |Mean  |StdDev |Mode [Min |[Max |ntDen | *
1 seriesiyeast0000 37598 55893 104578 44 49 147 2214244
2 seriesiyeast0nnl 26734 58 098 105459 44 49 147 1585225
a seriesiyeastO00y 25778 58358 10343 44 49 130 1530148
4 seriesiyeastOins 22918 555982 B.5455 449 49 91 1282988
] seriesiyeastOind 18848 52317 3183 49 49 RS BEERT e
4| r‘.':
Description

The operation measures all slices of the stack. It measures either each slice as a whole, the content of the
selection on each slice or the pixels between min and max threshold on each slice, in case the limit
threshold option is checked and a threshold is set using the threshold adjuster.

Options

i measure a. Q@@
7| Imeasure area ]
2 measure hounds L]
_?-measure center of m... [
2 |measure centroids 1
2 measure circularity [ ]
2 |Feret's diameter L]
:_lmeasure it ellipse ]
T' integrated density
2 measure mean [i]
2 |measure min & max
2 [modal gray value v
?_measure perimeter ]
2 'standard deviation  [/]
" display labels
2 linvert v []
_'llmll to threshold
4| ll | |

measure area: Measure the area of the selection in square pixels. Areas are in calibrated units, such as
square millimeters, ifnalyze>Set Scale was used to spatially calibrate the image.



measure bounds: Measure the smallest rectangle enclosing the selectiont. Uses theBYe&Nnyddth
andHeight, whereBX andBY are the coordinates of the upper left corner of the rectangle.

measure center of mass: This is the brightness-weighted average of the x and y coordinates of all pixels in
the selection. Uses théM andYM headings. These coordinates are the first order spatial moments.
measure centroids: The center point of the selection. This is the average of the x and y coordinates of all of
the pixels in the image or selection. UsesXtendY Results table headings.

measure circularity: 4pi(area/perimeter”2). A value of 1.0 indicates a perfect circle. As the value
approaches 0.0, it indicates an increasingly elongated polygon. Values may not be valid for very small
particles.

Feret's diameter: The longest distance between any two points along the selection boundary. Also known
as the caliper length.

measure fit ellipse: Fit an ellipse to the selection. Uses the heddajgs Minor andAngle. Major and

Minor are the primary and seconday axis of the best fitting elljpsgte is the angle between the primary

axis and a line parallel to the x-axis of the image. Note that ImageJ cannot calculate the major and minor
axis lengths iPixel Aspect Ratio in theSet Scale dialog is not 1.0.

integrated density: The sum of the values of the pixels in the selection.

measure mean: The average gray value within the selection.

measure min & max: Minimum and maximum gray values within the selection.

modal gray value: Most frequently occurring gray value within the selection. Corresponds to the highest
peak in the histogram.

measure perimeter: The length of the outside boundary of the selection.

standard deviation: Standard deviation of the gray values used to generate the mean gray value.

display labels: If checked the title of the image is displayed in the results table.

invert y: Inverts the y-coordinate so that the origin is in the lower left corner and not in the upper left
corner anymore.

limit to threshold: If checked, only thresholded pixels are included in measurement calculations. Use
Image>Adjust>Threshold to set the threshold limits.

Parameter

The only parameter is the input image.

Results

Measurements (ResultsTable): The results table containing the measurements of the selection on each slice
of the stack.



Operation: measure entropy
| -

T 1
: T ]
|- | measure entropy |

Author:

Dimitri Vibert

Example

! A4 dapi 1.tif (50%)
BA0x515 pikels; 8-hit 326K

r'.' Ent... E]@

File Edit Faont

| | =

1 6.848 g

Description

Calculates the image-entropy within the image or the selection. The image must be 8-bit.

Options

The operation has no options.



Parameter

The only parameter is the input image. It must be an 8-bit image.

Results

measurements (ResultsTable): The results table containing the measured image-entropy.



Operation: measure
e

| 1 me A=y e 8]

Author:
This operation calls tHe Analy}er from ImageJ.

Example

-

| plant.tif (25%)
1R00x1 200 pixels; 8-hit 1.8MB

-

! result from find objects M=%
File Edit Font
|Area |Meaﬁ' |F'erim. |h’|ajnr Mo |ﬂ«ngle |Cir|:. |F'eret |.‘.

1 dedbgg  45.280 10827 793730 745418 151.038 0030 1175080 4

4 | 3



http://rsb.info.nih.gov/ij/developer/api/ij/plugin/filter/Analyzer.html

Description

The operation measures the features of an image or a selection.

Options

@ measure a... Q[ﬁ]@
7/ imeasure area []
2 measure hounds L]
_‘; -measure center of m... [
2 |measure centroids 1
2 measure circularity [ ]
2 |Feret's diameter L]
2 measure fit ellipse ]
2 lintegrated density [1]
2 measure mean [i]
2 |measure min & max [+]
2 imodal gray value [i]
?_measure perimeter ]
2 |standard deviation []
" display labels [1]
2 linverty ]
?—llimit to threshold []
4| il | | »

measure area: Measure the area of the selection in square pixels. Areas are in calibrated units, such as
square millimeters, ifnalyze>Set Scale was used to spatially calibrate the image.

measure bounds: Measure the smallest rectangle enclosing the selectiont. Uses theBYed&Nnydédth
andHeight, whereBX andBY are the coordinates of the upper left corner of the rectangle.

measure center of mass: This is the brightness-weighted average of the x and y coordinates of all pixels in
the selection. Uses théM andYM headings. These coordinates are the first order spatial moments.

measure centroids: The center point of the selection. This is the average of the x and y coordinates of all of
the pixels in the image or selection. UsesXtendY Results table headings.

measure circularity: 4pi(area/perimeter”2). A value of 1.0 indicates a perfect circle. As the value
approaches 0.0, it indicates an increasingly elongated polygon. Values may not be valid for very small
particles.

Feret's diameter: The longest distance between any two points along the selection boundary. Also known
as the caliper length.

measure fit ellipse: Fit an ellipse to the selection. Uses the heddajgs Minor andAngle. Major and

Minor are the primary and seconday axis of the best fitting elljpsge is the angle between the primary

axis and a line parallel to the x-axis of the image. Note that ImageJ cannot calculate the major and minor
axis lengths iPixel Aspect Ratio in theSet Scale dialog is not 1.0.



integrated density: The sum of the values of the pixels in the selection.

measure mean: The average gray value within the selection.

measure min & max: Minimum and maximum gray values within the selection.

modal gray value: Most frequently occurring gray value within the selection. Corres The only parameter is
the input image. ponds to the highest peak in the histogram.

measure perimeter: The length of the outside boundary of the selection.

standard deviation: Standard deviation of the gray values used to generate the mean gray value.
display labels: If checked the title of the image is displayed in the results table.

invert y: Inverts the y-coordinate so that the origin is in the lower left corner and not in the upper left
corner anymore.

limit to threshold: If checked, only thresholded pixels are included in measurement calculations. Use
Image>Adjust>Threshold to set the threshold limits.

Parameter

The only parameter is the input image. If there is a selection on the input image, only the selection is
measured.

Results

Measurements (ResultsTable): The results table containing the measurements of the image or selection.



Operation: measure intensity values

| X |

| ) i measure intensity walues [
Author:
Volker Backer
Example

¢ intensities

File Edit Faont
{ gaussian.... o=
T¥7 pixels 32-hit 0K 2 97

3 a9

4 a7

] 189

G a7

g a4

a a7

9 29

‘.

Description

The operation writes a list of all intensity values in the image or in the selection into a results table. The
values are written from left to right, column by column.

Options

The operation has no options.



Parameter

The only parameter is the input image. The input image must be a 32-bit image (float image).

Results
The only result is the results table, containing the intensity values of the pixels in the image or selection.



Operation: measure mask area
[ |

I T
2 i measure mask area |

Author:

Volker Backer

Example

dunt... (=) 0EF
16x1 6 pixels; 8-hit; Ok

(Tmask... =] % |

File Edit Font
|-area |

Description

Counts the pixel with value 255 in a mask (binary image (0 and 255)).

Options

The operation has no options.

Parameter

The only parameter is the input image. It must be a mask (binary image) with the values 0 and 255
exclusively.

Results

The only result is the results table with the area of the mask.



Operation: measure max cube
52

1 meazure max cube 18]

Author:

Volker Backer

Example

| CELL9_t007.5TK
T 2AEw256 pixels; 16-hit; 1. 1MB

T =T

" best cube =Jok3
File Edit Font
lintegrated intensity |average intensity [x |y [z |radius |*

1 4613599 17088.852 G L i T S




Description

The operation finds the brightest cube of radius r within a rectangular selection and measures its integrated
intensity and its average intensity.

Options
FE measure max cube options E]ﬁﬁ

I?iradius 1 |
The radidos ofthe cuhbe

radius: The radius of the cube. A radius 1 defines a cube of 27 voxels.

Parameter

The only parameter is the input image. The image must be an 8-bit or 16-bit greyscale image.

Results

The only result is a results table containing the integrated density, the average intensity, the x,y and z
coordinates of the start point and the radius of the cube.



Operation: measure mean diameter
| [ |

| 1 meazure mean diameter o

Author:

Volker Backer

Example



:,,-. AMEL T2 A rRER .:_.'-:':
ATExA54 pixels; 8-hit (inverting LUT); 837K

BER







- skeleton-1.1f (G)

(ATEx954 pivels: 8-hit {imferting LTy 837K




- disconnected skeleton-1.1f (G)

(ATEx954 pivels: 8-hit (invering LUT: 537K




File Edit Font

[mean thickness | «

1 5958 =
4 [ »]
Description

The operation takes a mask and a skeleton and estimates the mean diameter of the structure in the mask
image. Areas around branching points are not taken into account.

Options

setthe maxinium radius of 3 branching ares

max joint radius: The radius of the circle that will be deleted around each branching point.

Parameter

inputimage (ImagePlus): The mask of the structure to me measured.
skeleton (ImagePlus): A skeleton of the input mask.

Results

result (ImagePlus): An image that indicates the parts of the mask that have been taken into account for the
calculation.

meanThickness (ResultsTable): A results table containing the estimated mean thickness of the structure in
the mask image.



Operation: measure root length and diameter
o

| ) i measure root length and diameter I &}

Author:

Volker Backer

Example

image number of objects = length = mean thickness @ folder | _
20080213_AL4T7 jpg 1 6328101 5,057 \baeckerimuller\marig!
Description

The application measures the total length and the average thickness of filament like structures.

When the application is started the list-editor is opened. Press the add button and select the files you want
to measure. Press close on the list editor to start. You will be asked where to save the reult spreadsheet
file. The image is opened and displayed. You might eventually need to inverse the contrast, so that high
pixel values are bright. You can do this by activating the image and pressing SHIFT+i. Open the
contrast-adjuster (SHIFT-t) and adjust the contrast. Press apply on the threshold-adjuster. You can now



clean up the image by making selections and using the fill or clear command from the menu Edit. When
you finished cleaning up, press the continue button.

Options

To change options either press the O-button of the application or open the application (right click on the
top of the application tile and select open from the context menu) and press the O-button of one operation
of the application.

* measure root length and diameter options E'
2 limage list | edit |
? luse sequence opener |

7 replace string |
2 [replace with null

2. Imin size |5EI|ZI

? max size 1999999533
? wlisplay labels

? |exciude edge ohjects

7 imverty
T|Iimit to threshold
2 measure area

7 imeasure bounds

? measure center of mass
7 Imeasure cenmtreids
? measure circularity
? Feret’s diameter

7 measure fit eliipse

? imtegrated density

? Imeasure mean

7 Imeasure min & max
2 imodal gray value

? Imeasure perimeter
2 standard deviation

s 0000000000000 D00O00O

3 |[0.0.4]

? [owtput path IckerBureauireps browse
? |output folder cantrol browse
2 |create in source folder

2 |name addition |

? imax joint radius

2 jadd loop index to name L]




Important options are the min size and max size of the find objects operation. The min size should be
smaller than the smallest object you want to keep. The max size must be bigger than the size of the biggest
object you want to keep. Another important option is the max joint radius of the measure mean diameter
operation. Set it to a value, so that branching areas are completly for the calculation of the thickness.

Results

A control image showing the skeleton is saved in the subfolder control. Length and thickness will be
written to a spreadsheet file. The length is calculated using the measure skeleton length operation.



Operation: measure skeleton length
i

) l measure skeleton length

Author:

Volker Backer

Example

v MEEY

128}{255 fixels; B-hit; 32k

File Edit FDnt
|Iength

1 559387
* H

Remark that the area in the example is 488

square-pixel.

Description

Measure the length of a skeleton using the algorithm from "Robust Quantification of In Vitro
Angiogenesis Through Image Analysis", published in IEEE Transactions on Medical Imaging Vol24,
No.4, April 2005, as described in the ImageJ mailing list by Michael Miller. The aspect ratio of a pixel is
considered to be one. Lengths are calculated from the middle of one pixel to the middle of another pixel.
Diagonal steps are by a factor of sqrt(2) longer than horizontal or vertical steps.



Options

The operation has no options.

Parameter

The only parameter is the input image. The input image must be a skeleton. The background value must be
zero and the skeleton value 255.

Results

The result is a results table with the measured length. The result is either in pixel or in the defined unit, if a
scale is set.



Operation: median filter

.I ? despeckle u} |

Author:
The operation uses the class RankFilter from ImageJ.

Example

The source image has been despeckled with the radius 1.

Description

Applies a median filter with the given radius. The median is the value that devides the pixel intensities in
the radius into two groups of the same size. The value of the central pixel is set to the median value.
Options

<screenshot options>

<anchor><option1>: <short description>
<anchor><option2>: <short description>
<anchor><option3>: <short description>

Parameter

<describe the parameters>

Results

<describe the results>


http://rsb.info.nih.gov/ij/developer/api/ij/plugin/filter/RankFilters.html

Operation: merge channels
| B

| 1 merge channels | a

Author:

The operation uses the class RGBStackMerge from ImageJ.

Example


http://rsb.info.nih.gov/ij/developer/api/ij/plugin/RGBStackMerge.html

! A4 dapi 1.6if

[E50x515 pixels; 8-hit; 326K




| A4 Rhod 1.6if

BA0x515 pixels; 8-hit 326k




{ RGB
BA0x5145 pixels; RGE; 1.23MEB

Description

The operation merges two or three greyscale images into an RGB image.

Options
. T
& merge channels options @[_E_]@
Fired channel Innr’m i

i 2 igreen channel Egreen input o

|2 |blue channel [biue input >

red channel: Choose the image for the red channel.
green channel: Choose the image for the green channel.



blue channel: Choose the image for the blue channel.

Parameter

Two or three greyscale input images.

Results
The merged RGB image.



Operation: min

|| 7 min i o H

Author:

The operation uses the method min of the ¢lass ImagePrgcessor from ImageJ.

Example

Description

The operation replaces each intensity value below min with min.

Options

%)

7 \value 1127.0

Enterthe minirum.

value: The minimum value. Intensities below value will be replaced by value.

Parameter

The only parameter is the input image.


http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html

Results

The only result is the result image.



Operation: morpho contrast enhance
| -

n

I 3 T
2 i morpho contrast enhance | @ l
1

Author:

The operation calls the Grayscale Morphology plugin by Dimiter Prodanov.

Example

e T — p—

B [ e I e et e e E ZE':'_;Q"‘:'"'-:"'-'J
" silucif_hoechst_7-1.tif (20... (=] B
= B

142129 pixels; 8-bit 17K



http://rsb.info.nih.gov/ij/plugins/gray-morphology.html

142%129 pixels: &-hit 17

Description

The operation enhances the contrast of an image by adding the result of the top-hat filter and subtracting

the result of the bottom hat filter.

Options

T? imurphulugytype Eﬂ-hit : w |
Shall the algarithm work internally with 8-bit or 32-bit data?
|2 radius 4
The radius afthe structuring element.
|_';-Estructuring element t... E-[:ir{:IE | > |
The type of the structuring elerment.

2 Istructuring element  [0,0,0,0, 00,0, 25|

| Enter the structuring element if you selected free form as fyps.

morphology type: Choose wether the 8-bit or the 32-bit morphology plugins are used.

radius: The radius of the structuring element.

structuring element type: Select the form of the structuring element. If free form is selected the structuring

element can be entered manually.

structuring element: Enter the structuring element directly. This is used when free form is selected in the

field structuring element type.




Parameter

The only parameter is the input image.

Results

The only result is the result image. The result image is a 32-bit or an 8-bit image, depending on the
morphology type used.



Operation: multiply

! B
[ 7 multiply, i i !.-
Author:

The operation uses the mettiod muliiply of the ¢lass ImagePrdcessor from ImageJ.

Example

TRLoE [T o ks

Y81 16 pivels; 3-hit; 98116 pixels; 3-hit;

Description

The operation multiplies each intensity value in the image with a constant factor.

Options

& multiply options =Jok3

|§?_'|wlue 2.0

Enterthe factar,

value: The constant factor with which each intensity value in the image will be multiplied.

Parameter

The only parameter is the input image


http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html#multiply%28double%29
http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html

Results

The only result is the result image.



Operation: nan background
X

I = T
|- E nan  back grournd ! Chisel
—— | L]

Author:
Uses the command NaN Background from the rhenu Procesg>Math in ImageJ.

Example

I-
- S I
R R FALY
= 11l o e i
ST

G001 200 pixels: 8-hit 1.8ME

T
W, STt e
e B e =ty | R
= ok 1 LFE =0
_—

16001200 pixels, 32-hit; 7.3MB



http://rsb.info.nih.gov/ij/docs/menus/process.html#math

Description

Sets all intensities below min and all intensities above max to the special floating point value NaN (not a
number). If the image is not a 32-bit image it is automatically converted to 32-bit.

Options

2! Imin |5

Values below minwillhe setto Manl.

e T

Walues ghove max will be setto Mah.

min: The minimum value. All intensities below will be set to NaN.
max: The maximum value. All intensities above will be set to NaN.

Parameter

The only parameter is the input image.

Results

The result image is a 32-bit image.<describe the results>



Operation: n times repeat end

" 2 n times repeat end ] o H

Author:

Volker Backer

Example

Lo ey
U

LR

s Bo0 44k

H5x116 pixe

get current image

n o times repeat

minimum filter

show image

n times repeat end




-ﬁ piérré.i.‘if -m... @ o

Y3x116 pixels; RGE: 44k

Description

The operation marks the end of a n-times repeat loop.

Options

The operation has no options.

Parameter

nTimesRepeatOperation (NTimesRepeatOperation): The operation that marks the start of the
n-times-repeat loop.

Results

The operation has no result.



Operation: n times repeat
' 5
" ﬁé n times repeat a P |

Author:

Volker Backer

Example

Loy
i i

LR

s Bo0 44k

H5x116 pixe

get current image

n o times repeat

minimum filter

show image

n times repeat end




| pierre.tif - m... [= O3

Y3x116 pixels; RGE: 44k

Description

The operation marks the start of a n-times repeat loop. The operations between the start and the end of the
loop are repeated n times.

Options

i n times repeat options M=)
Finumher of repetitions i4 1.0 -]

the nomiber oftimes to repe_atthe hody of the loop

number of repetitions: The number of times the operations within the loop are repeated.

Parameter

The operation has no parameters.

Results

nTimesRepeatOperation (NTimesRepeatOperation): The operation itself. The operation marking the end
of the loop needs this result as input.



Operation: open gray
' [ x

ey

2 l Op e oY av I

Author:

The operation calls the Grayscale Morphology plugin by Dimiter Prodanov.

Example

" silugf_hoechst_7-1.f (20... [ifs] B4
14211249 pixels; 8-hit 17K luck_hoechst 74



http://rsb.info.nih.gov/ij/plugins/gray-morphology.html

Description

The operation opens the greyscale image with a structuring element. It shrinks the foreground while
keeping regions that have a similar shape as the structuring element or that can completely contain the

structuring element. An open is an erosion followed by a dilation.
Options

- EEE

|2 imurphulugytype Eﬂ-hit B . |
Ahall the algorithin work internally with s-bit or 22-bit data?

w k= L.t

2 [radius [
The radius of the structuring element.

| 2listructuring element t... |circle |>|

The type of the structuring element.

ﬁ}structuring element !55: 0,0,0, 0,00 Eli

| Enter the structuring element if you selecied free form as type.

morphology type: Choose wether the 8-bit or the 32-bit morphology plugins are used.

radius: The radius of the structuring element.
structuring element type: Select the form of the structuring element. If free form is selected the structuring

element can be entered manually.
structuring element: Enter the structuring element directly. This is used when free form is selected in the




field structuring element type.

Parameter

The only parameter is the input image.

Results

The only result is the result image. The result image is a 32-bit or an 8-bit image, depending on the
morphology type used.



Operation: open image
]

? oper imacge

Author:
The operation us¢s ImageBlus to load an image a Dialog from ImageJ to browse for the

filename.

Description

The operation has a filename as parameter and loads the image into memory. File formats understood are:

TIFF (uncompressed)
GIF

JPEG

DICOM

BMP

PGM

FITS

STK

If path is not set the operation opens a file dialog and loads the image selected by the user. Otherwise the
image in path is loaded. With help of the options part of the filename can be replaced. That allows to
automatically open images belonging together in an application.If path is null the operation opens a file
dialog and loads the image selected by the

* user. Otherwise the image in path is loaded. With help of the options part of the filename

* can be replaced. That allows to automatically open images belonging together in an application.

Options

|2 [replace string I

§_|1115|' the part ofthe filename to be replaced
| ? ;replace with

grterthe substitutionfor the panio be replaced

replace string: The part of the input filename to be replaced.
replace with: The string the part of the input filename is replaced with.


http://rsb.info.nih.gov/ij/developer/api/ij/ImagePlus.html
http://rsb.info.nih.gov/ij/developer/api/ij/io/OpenDialog.html

Parameter

The only parameter is the path of the image to be opened.

Results

result (ImagePlus): The loaded image.
absoluteFilename (String): The absolute filename of the loaded image.



Operation: open series as stack
' [ |

| 2 i open seris=s as stack i 0 l

| ek

* |f path is null the operation opens a file dialog and loads the image selected by the
* user. Otherwise the image in path is loaded. With help of the options part of the filename
* can be replaced. That allows to automatically open images belonging together in an application.

*

* @author Volker Baecker
*/

Author:
A modification of thg FolderOperner code from ImageJ. Modified by Volker Backer.

Example


http://rsb.info.nih.gov/ij/developer/api/ij/plugin/FolderOpener.html

Open Image

Bx]

Fiegarder dans :

Poste de fravail

.

Favoris réseau

| I 04 - plant (roboter)

- e @EckEr

I=3 control measure plant batch

I3 copie

i) Nouveau dossier
¥ Pot104Cyclen084.jpg
5] Pot104CycleD085.jpg
] Pot104Cyde0086.jpg
&l Pot104CyCle0087.jpg
5] Pot104CycleD088.jpg
£ Pot104Cyclen089.jpg
&) Pot104Cyden090.jpg
5] Pot104Cyde0091.jpg
& Pot104Cycle0092.jpg
[t Pot104Cyclen093.jpg
¥ Pot104Cyclen094.jpg
5] Pot104Cyde0095.jpg
5] Pot104CycleD096.jpg

¥ Pot104Cycle0097.jpg

(= control measure plant interactive (5 Pot104Cycle0098.jpg

5] Pot104Cycle0099.jpg
=] pot.tf
S Thumbs.db

MNam du fichier -

|Pot104Cyclen083.pg

Fichiers de type

I Tous les fichiers (*%)

2|
B

Cruvrie I
Annuler |
A

2




04 - plant (roboten) 7... LOk3

117 (Fott 04 Cyclel083); 352280 pixels; RGE; 6.4

Description

The operation opens a series of images as a stack. If the path is not set the series is defined by the
file selected by the user. All images with the same basename are loaded into the stack. The order is
determinated by the trailing numbers of the filenames. The numerical order is respected (e.g.
1<9<10<99<100, etc.).

Options

|§-;-_';|replace string |;

enterthe part ofthe filename o be replaced

mreplace with

erterthe substitutionforthe panio be replaced
L — —

replace string: The part of the input filename to be replaced.
replace with: The string the part of the input filename is replaced with.

Parameter

The only parameter is the path of the image to be opened.



Results

result (ImagePlus): The loaded image stack.
absoluteFilename (String): The absolute filename of the image that has been selected to define the series.



Operation: or

Author:

Uses the methdd]or of the clfiss ImageProdessor from ImageJ.

]

Example

Description

The operation replaces the value of each pixel in the image with the result of a binary or of the value and
the input value.

Options

2 \value 110101010
Enter the hinary value.

value: The value in binary form.


http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html#or%28int%29
http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html

Parameter

The only parameter is the input image.

Results

The only result is the result image.



Operation: paste image
E¥

I
2 i paste image | 0

Author:

Uses the methdd copyBits of the class ImageProdessor from ImageJ.
Example

e -a_:l -I. N -,‘ =% _e_:.ilfl'i:‘:_b:: -_- D [ﬂ G EF'I _I_’I I_'__. .r-_..- e %” = "-rh.-" i — | D [J

Aalxala pi}zé-ls; Fa0x514 pixels: RGE; 1 3ru1El

A4 dapi 1.tf (33.3%)



http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html#copyBits%28ij.process.ImageProcessor,%20int,%20int,%20int%29
http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html

Description

The operation pastes one image into another. Different paste-modes can be used.

Options

selecta paste mode

mode: The paste mode determines the way the source image is pasted into the destination image.

Parameter

inputimage (ImagePlus): The image that will be pasted into the other image.
secondInputimage (ImagePlus): The image into which the first image will be pasted.

Results

ImagePlus: An image of the first input image pasted into the second one.



Operation: reciprocal
' [ x|

[ 1 reciprocal o b

Author:

Volker Baecker.

Example

i 2..... ] B4
agxl 16 pixels: RGE; 44K

; (150%
m :.-‘: ,{-F{- I.-I-I ~

Description

The operation creates a float image in which each pixel has the reciprocal value 1/f of the pixel value f in
the original image.

Options

The operation has no options.

Parameter

The only parameter is the input image.



Results

The only result is the result image. The result image is a 32-bit (float) image.



Operation: replace null with empty image

| 7 | replace mull wich empty image [ o | =

Author:

Volker Backer

Example

get current image

std dewv around median threshold

invert image

find ochjects

replace null with empty image

Anwert image

n?rga;gh@gnﬁ;g.

show image




! A4 dapi 1.68F(3... =/O)

BEOXE1G pixels; B-0iL 326K

| RGB (33.3%)

BES0x5145 pixkels, RGE,; 1.2MB

The first image
is the result when no objects are found.

Description

If the input image is null an empty image with the same size and type as the reference image is created,
otherwise the result is a reference to the input image.
Options

The operation has no options.

Parameter

inputimage (ImagePlus): The input image. This image will be the result if it is not null.
referencelmage (ImagePlus): The reference image is used to determine the size and type of the new image
that is created when the result image is null.



Results

The result is either a reference to the input image or a new image of the same size and type as the
reference image.



e r |
ﬂl

Operation: resize to rotate

| ? resize to rotate

Author:

Volker Backer

Example

Description

Enlarges the image canvas in a way that the image can be rotated at all pixels will still be within the
canvas.

Options
2! |fill black
if selected the enlaroed area will e black, otherwise it will be white |

fill black: If checked the background will be black, otherwise it will be white.



Parameter

The only parameter is the input image.

Results

The only result is the result image.



Operation: save as tiff sequence
[ |

| 1 save as tiff sequence o

Author:
Uses th¢ FileSaver from ImageJ.

Description
Save each slice of a stack as a single tif-image.
Options

[ save as tiff sequence options Q@W

| 2 |output folder lseries | browse ||

I.Tic:reate in source folder [v]

|.Tiname addition ||

|?—§atld loop indextona.. [ |

output folder: The folder into which the image sequence will be written. This is either a fixed folder
selected by the user or a subfolder with the given name of each source folder.

create in source folder: If selected the output folder will be created within the source folder, otherwise the
value of output folder is interpreted as an absolute path.

name addition: A text that is appended to the filename.

add loop index to name: In each iteration the current index of the loop is added to the filename. This only
works when the operation is used within a loop.

Parameter

inputimage (ImagePlus): The image stack that will be saved as a series.
path (String): The path of the input image.


http://rsb.info.nih.gov/ij/developer/api/ij/io/FileSaver.html

Results

success (Boolean): True if the image series has been saved without problems.



Operation: save image

" EE Save image {8 b

Author:
Uses th¢ FileSaver from ImageJ.

Example

X

foreach image do

Open image

convert image type

Save image

foreach image end

"pleplelpl o

-,

Il

Description

Save the input image in a configurable location.

Options

7| joutput folder
I?_Inreate in source folder

output folder: The folder into which the image sequence will be written. This is either a fixed folder


http://rsb.info.nih.gov/ij/developer/api/ij/io/FileSaver.html

selected by the user or a subfolder with the given name of each source folder.

create in source folder: If selected the output folder will be created within the source folder, otherwise the
value of output folder is interpreted as an absolute path.

name addition: A text that is appended to the filename.

add loop index to name: In each iteration the current index of the loop is added to the filename. This only
works when the operation is used within a loop.

Parameter

inputimage (ImagePlus): The image that will be saved as a series.
path (String): The path of the input image.

Results

success (Boolean): True if the image series has been saved without problems.



Operation: scale image

|| 7'-'-' soale image 0 B ‘

Author:
Runs the ImagdJ schle command.

Example

 plerre.... B[] B%
98116 pixels; RGE; 44k

Description

The operation scales an image in x and y-direction by a given factor.

Options


http://rsb.info.nih.gov/ij/docs/menus/image.html#scale

* scale image options

2 scale factor x 2 | 10.05, 25.0]

The scalefactor in x-direction.

Iglscale factory |D.5 | [0.0% 25.0]
The scale factorin y-direction.

mi‘nterpulate

Sheckinterpolate to use bilinear interpolation:

(2 |rin

This is only used when the input image is changed.

scale factor x: The scale factor for the x-direction.

scale factor y: The scale factor for the y-direction.

interpolate: If checked interpolation is used.

fill: If fill is checked and "keep source" is not checked in the operation, the empty space after scaling down
the image will be filled with the current background color.

Parameter

The only parameter is the input image.

Results

The only result is the result image.



Operation: scan for straight lines

|| 7 | scan for straight lines o 2 ‘

Author:

Volker Backer

Example

‘h 2 scan for straight lines. o P
‘h 3 cut lines to size ac | »
‘h 3 show image 3 P




300x300 pixels; B-hit BTk




Description

The operation sweeps the image with lines of inclinations between -angle to angle and counts the pixel
above threshold. If the count is above count threshold a line is detected.

Options

? [threshold (180

Pixels with intensities above threshold are counted.
|;?_';|max angle |? |

Detects lines with an inclination between -angle and angle.
|2 [count threshold 033 |

Alineg is detected when it has a suppaort of at least count threshiald

threshold: Only pixels with an intensity above threshold are counted in the line-detection process.
max angle: Lines with an angle between -max angle and max angle are detected.
count threshold: A line is detected if a part of at least count threshold pixels is above threshold.

Parameter

The only parameter is the input image.

Results

result (ImagePlus); An image of the detected lines.
resultLines (ArrayList<Line2D>): A list of the detected lines.



Operation: set min and max display
| -

| 2 i set min and max display !

Author:

Volker Backer

Example

Description

Sets the min and max display values to 0 and 255 for 8-bit and color images and to 0 and 65535 for 16 and

32 bit images.
This allows to visually compare intensities between multiple images.

Options

The operation has no options.



Parameter

The only parameter is the input image.

Results

The result is the input image. The min and max display parameters are changed.



Operation: set scale from measurement

|| & set scale from measurement i e ‘

Author:

Volker Backer

Example




Description

The operation sets the spacial calibration of the image. The known distance and the unit are options of the
operation. The measured distance is taken from the results table that is passed in as a parameter. It must
contain the distance in the first row of the column width.

Enterthe known lenath:

|,?_|unit cm

Enterthe unit ofthe known length:

length: The known length. To calibrate the spacial dimensions of the image it will be assumed that this is
the width of the measured object.
unit: The unit of the length. This is an information for the user. It is not used internally.



Parameter

inputimage (ImagePlus): Any image type is possible.
measuredLength (ResultsTable): A results table containing the measured length of the reference object in
the first row of the column width.

Results

The only result is the result image with its spacial calibration.



Operation: set window position

|| 2| set window position - ¥ ‘

Author:

Volker Backer

Example

find ocbjects=s flood £fill

show image

show image

set window position

et windgm position

aseept or skip or exit

Description

The operation moves the upper left corner of the window of the input image to the position specified in the
options of the operation.

Options



& set window position options

|2l 1130
gnterthe x coordinate of the position
2y [150
enterthe y conrdinate-ofthe pesition

x: The x-coordinate of the new paosition on the screen.
y: The y-coordinate of the new position on the screen.

Parameter

The only parameter is the input image. The input image must have a window.

Results

The operation has no results.



Operation: get vector image from hessian
Bt

I ? get wector imacge from hessian o

Author:

Volker Backer.

Example

the eigenvectors of the

hessian displayed with raster 2

Description

Draws the eigenvectors from the hessian operations.

Options

=

get vector image from hessian options g@
| 2 |raster 10 2.0+
only vectars on raster points are drawn

raster: Only points on the raster ar drawn with the maximum length of raster / 2.

Parameter

The only parameter is the hessian image.



Results

The only result is the result image.



Operation: show image
; [ x|

[ 2 show imaoge O b

Author:

Volker Backer

Example

(TAddapi 16 ... O

B50:5145 pikels; o-hit; 326K

( 2 OpEn imadge

? apply lut

show image

Description

The operation opens a window and display the input image.

Options

The operation has no options.

Parameter

The only parameter is the input image.



Results

The operation has no results.



Operation: show results table

|| 2 show results tahle 0 o

Author:

Volker Backer

Example

objects

imace

image

result_s tcable

2 PAX_MWoc30.ff - auto threshold - invert image - dilate 108 160.028
3 PAX_Noc30tif - auto threshold - invert image - dilate 82 176.037
4 PAX_Moc30tf - auto threshold - invert image - dilate 902 694 187 88527 313362 647
5 PAX_MNoC3O0.Gf - auto threshold - invert image - dilate 122 678.713  86.057 56.870 667

|

Description

The operation opens a window and displays the input results table.

Options

The operation has no options.



Parameter

The only parameter is the input results table.

Results

The operation has no results.



Operation: show text

|| ? show text 3 o H

Author:

Volker Backer

Example

track particles

shiowr imadge

show Lext

File Edit Font

Frame  [x1 ) [Fiagt | =

14 121.0201 95.53551
15 121.021866 93553853
16 121.022675 95.539083
17 121.02388  95.54306
Track Length Distance traveled  MNr of Frames

1: 0.04640214 0.0539786275 17




Description

Opens a window and displays the input text panel.

Options

The operation has no options.

Parameter

inputTextPanel (TextPanel): The input text panel.

Results

The operation has no results.



Operation: skip image not loaded
| __

" ? skip image not loaded & B

Author:

Volker Backer

Example

foreach dimage in list do

Open image

Open image

skip dmage not. loaded

comhine images

show image

foreach dimage =nd

(= ma Il ima it |c 2 the i ]
ChDocuments and Settingswall Users\Documentsibioinformatics\projectsicell image analyzentrainingitestiHoechst-5.1f  could not be loaded. SKipped the image.

| [




Description

The operation allows to skip a configurable number of operations if the input image is null.
Options
[ skip image not loaded options (=)< ]

I?inumher of operations |2 | [0, -]
the nomiber of operations io skip

number of operations: The number of operations that will be skipped if the input image is null.

Parameter

inputimage (ImagePlus): The input image. It might be null.
filename (String): The filename to be reported when an image is skipped.

Results

The operation has no results.



Operation: skip no objects found

| 2 | skip no sbyects founa | s v ”
" . I

Author:

Volker Backer

Example

get current image

std dev around median threshold

inwert image

find ochjects

skip mo objects found

inwert image

nﬁrga_gh@png;g.

show image

Description

If the results table doesn’t contain at least one object a configurable number of opertations is skipped.



Options

i skip no objects found options =15
|2 Inumber of operations |3 li0.0,4
the number of operations to skip

number of operations: The number of operations that will be skipped if the input image is null.

Parameter

objects (ResultsTable): The results table to be checked.

Results

The operation has no results.



Operation: skip saturated
| -
I| 2 skip saturated 0 P

Author:

Volker Backer

Example

foreach dimage do

Open image

skip saturated

show image

foreach dimage =nd

File Edit Font

Zhpaeckencowdtestdatatalldapi 13 tif 0.8746525959544457
Zhpaeckencowdtestdatatalldapi 44 tif 0.5832653629574309149
Zhpaeckencoudtestdatatalhdapi-3 tif 0.6138%09634055265
Zhbaeckencowdtestdatatallidapi-saturated tif 0.53263629574309149

Zhhaeckencodtestdatatallopie von dapi-saturated tif  0.532636529574530915
Zhihaeckencoudtestdatatallopie von Rhod-saturated tGif  25.1353816528080852722
ZhbaeckencouwdtestdatavallEhod-saturated tif 25.138162808085722




Description

If more than a configurable percentage of pixels in the input image is saturated (has the maximal
intensity), a configurable number of operations is skipped.

Options
[ skip saturated options (=t %
|7/ max. % saturated (0.5 [0.0,100.0]

L e )

| ?_inumher of operations i1 [0, -]

the pumberof operations (o skip

max % saturated: The maximum allowed percentage of saturated pixels. If more pixels are saturated a
number of operations will be skipped.
number of operations: The number of operations that will be skipped.

Parameter

inputimage (ImagePlus): The image for which the percentage of saturated pixels will be checked.
filename (String): The filename to be reported for the input image.

Results

result (ImagePlus): A reference to the input image.



Operation: split and count

| :‘?_ split and count (]

Author:

Volker Backer

Examples

.

| Mask of Hoechst-1.tif (50%)

SR

Ba0x5145 pikels; 8-hit 326K

-

{ Results
File Edit Font
larea % i | =
1 /320 228494 121.362
2 4818 514716 118380
3 14416 134 601 234390
4 42182 502275 326727
5 18465 223899 365695 —




| Mask of Hoechst-1_tif - split a... |- |[OJE3
Aalxa14 pikels; 8-hit 326K

>

! resul...

File Edit Font
|count | 5

EE |

4 0

Description

The operation takes a mask and a results table containing the areas and centroids of the objects in the
mask. Corrects the count of the objects by using the average size of this kinds of objects, that must be
provided as an option.

Options
i split and count options M=%
|7 [average size 6200 |

average size: The average size of the kinds of objects to be counted.

Parameter

inputimage (ImagePlus): Any kind of image. A copy of the image is used to indicate how many objects
have been counted for each input object.
measurements (ResultsTable): A results table with the centroids and areas of the objects in the image.

Results

result (ImagePlus): An image indicating how many objects have been counted for each input object.
count (ResultsTable): The results table with the corrected count.



Operation: split channels

mamr

1

? split chamnels

5

Author:

The operation uses the class RGBStackSplitter from ImageJ.

Example

Testurred B3|

T test.tif (green) =) OJEY

98x116 pixels; 8-bit;, 11K

H8x116 pixels; 8-bit, 11K

4 testatif (blue) [ J[OJBF

H8x116 pixels; 8-bit, 11K

Description

The operation seperates the three channels of an rgb image or stack.

Options

The operation has no options.



http://rsb.info.nih.gov/ij/developer/api/ij/plugin/filter/RGBStackSplitter.html

Parameter

The only parameter is the input image. This must be an rgb image or rgb stack.

Results

There are three results, one for each channel of the rgb image.
result red: the red component of the rgb image

result green: the green component of the rgb image

result blue: the blue component of the rgb image



Operation: square
—

= | ]
| =square

Author:

Uses the methdd gqr of the clpss ImageProdessor from ImageJ.

Example

16001200 pixels, 32-hit; 7.3MB 16001200 pixels, 32-bit, 7.3MB

Description

The operation replaces each intensity value by the square of the value.

Options

The operation has no options.

Parameter

The only parameter is the input image.


http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html#sqr%28%29
http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html

Results

The only result is the result image.



Operation: square root
[ x |

= :
I 1
2 | =quares root |

Author:
Uses the methdd spyrt of the clpss ImageProdessor from ImageJ.

Example

';{' slantt

-—

plant.tif (16.7%]) = |OX]
16001200 pixels: 8-hit 1 2ME o |

" plant.tif (16.7%) - O} X|

-—

16001 200 pixels: 8-hit 1.8ME



http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html#sqrt%28%29
http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html

Description

The operation replaces each intensity value in the image with the square root of the intensity value.

Options

The operation has no options.

Parameter

The only parameter is the input image.

Results

The only result is the result image.



Operation: stamp scale bar

| =)
[ [ Eeeme scaiepas [ o | ¢ |
Author:

The operation calls the "Scale Bar" command from ImageJ.

Example
.-\.ii—:ﬁ..ﬁ _ .ﬁmtﬁx gt

117 (Fot1 04 Cyele0nlas); 4.7 463

S

77 o (352:280); RGE; 6.4ME




| test_stamp-scale-bar_2.jpg M= x|

117 (Fot1 04 Cyele0083); 4. 746377 om (352%280); RGE; B.4MB

Description

Stamps a scale bar, indicating the spacial scale, into an image. If the image is a stack the scale bar can
be stamped to the current slice or to all slices.

Options



@ stamp scale bar options
|2 |width i

the width ofthe scale bar

B [
| 2 |height 112
the height ofthe scale bar
2 Font size 24
the size of the'text _
|_?—|c:nlnr |B|ga5:|1 | w !
the color ofthe scale bar
I_?-Ihackgrnund !Hnne | > |
the backaground ofthe scale har
[ |
F!Iucatiun lLuwer Left =
the position afthe scale bar
(2 |boid
checkto use-bold font
F!serif |
checktouse seriffont
|2 |nideText O
checkto hide the fext
Tk
|? label all slices [¥]

applyto all shices orte the current slice only

width: The width of the scale bar in the unit of the scale (for example cm).

height: The height of the scale bar in pixel.

font size: The size of the font used for the text indicating the length and the unit.

color: The color of the scale bar.

background: The color of the background of the scale bar and the text. If none is selected the background
is the image.

location: The location of the scale bar. This can be either one of the corners or at selection. In the later
case the upper left corner of the scale bar will be in the upper left corner of the selection (or its bounding
box).

bold: If checked the text will be bold.

serif: If checked the text will have serifs.

hide text: If checked the scale bar will be displayed without text.

label all slices: If checked the scale bar will be stamped into all sclices of the stack, otherwise it will only
be stamped into the current slice.

Parameter

The input image is the only parameter.



Results

The result image with the scale bar stamped into it.



Operation: subtract
53

i
9 [ subtract! t &}

Author:
The operation uses the mettiod]add of the Elass ImagePrbcessor from ImageJ.
Example

13001030 pixels: S-hit 1.3ME



http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html#add%28double%29
http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html

I-
i [ X < i
- b & 6.
T e - oy

1300x1030 pi}{els_; 8-hit; 1.3mB

Description

Subtracts a constant value from the intensity value of each pixel in the image.
Options

|2
|

;Eﬂ

Evalue :u 7| |
(Enterthe yalue to subiract |

Parameter

The only parameter is the input image.

Results

The only result is the result image.



Operation: texture analysis
52

-

| :‘?_ texture analysis | 18]

Author:

The operation uses code from the plugin texture analyzer by Julio E. Cabrera.

Example:



http://rsb.info.nih.gov/ij/plugins/texture.html













Description

Calculates a stack with one slice for each of the glcm texture analysis features.

Options

0.0,
the radius ofthe neighbarhood in which the texure is analyzed
= Istep i 18,4

the step size for the texture analysis ,
[;Iﬂlfﬂlﬂ Fﬂ degrees | > |
select the direction for the texiure analysis

radius: The radius of the neighborhood in which the texture features are calculated.



step: The step size for the correlation analysis.
angle: The direction into which the step for the correlation analysis is done.

Parameter

The only parameter is the input image. It must be a 8-bit greyscale image.

Results

The result is a 32-bit stack with 5 slices:
1. angular second moment

2. contrast

3. correlation

4. inverse difference moment

5. entropy



Operation: top hat gray
| Ea

=4

[T o
2 i top hat gray I 0 I

Author:

The operation calls the Grayscale Morphology plugin by Dimiter Prodanov.

Example

T e e e e e e | -
- silucif_hoechst_7-1.6f (2... Elim] B¢



http://rsb.info.nih.gov/ij/plugins/gray-morphology.html

140150 pixels; 8-bit 20K




Description

The operation extracts bright regions from the image. It subtracts the result of the open operation from the
input image.

Options

morphology type: Choose wether the 8-bit or the 32-bit morphology plugins are used.

radius: The radius of the structuring element.

structuring element type: Select the form of the structuring element. If free form is selected the structuring
element can be entered manually.

structuring element: Enter the structuring element directly. This is used when free form is selected in the
field structuring element type.

Parameter

The only parameter is the input image.

Results

The only result is the result image. The result image is a 32-bit or an 8-bit image, depending on the
morphology type used.



Operation: trace lines
| -

Sy

I T
2 F trace lines ! 0

Author:

Volker Backer

Example

! AtZh30_1_03.tif (red) (33.3%)

13001030 pixels; 8-hit 1.3ME

! Results Q@

File Edit Font
x|y |z |vawe |*
1 698 427 0 54




| AtZh30_1_03.tif (red) (33.3%)
13001030 pixels; 8-hit 1.3MB

Description

The operation traces lines in a possibly noisy image, starting from a point on each line. A line can have
gaps. Only lines with a given maximum angle against the horizontal are taken into account. Only lines
with minimal length and a minimum distance from the image borders are taken into account.

Options
=
@ trace lines options
2! Imin stick length §0.0
7 Imax angle 7.0
2 |distance horder 60

2 |min segment length  |600.0 |

min stick length: To determine the next direction and to evaluate the stop condition a line segment of this
length will be used. The tracing stops when the intensity under the segment of

this length in the best next direction is smaller than in the direction perpendicular to the next best
direction.

max angle: The next direction is searched within the angles -max angle to +max angle around the x-axis..



distance border: The minimum distance from the border.
min segment length: The minimum length of the line segments taken into account.

Parameter

inputimage (ImagePlus) : A 2-dimensional input image.
startPoints (ResultsTable): A results table containing the start points for the tracing in the columns X and
Y.

Results

result (ImagePlus): An image showing the lines found.
resultLines (Vector of Line2D ): A list of the lines found.



Operation: track particles

_

[}

1 track particles

Author:
The operation uses the plu§in MTrack2 from Nico Stuurman.

Example

| moving-particles-bi... [ /[O/&

TR 24200187 pivels; 8-hit (dnverting LUIT); 7491
[ ]
[ ]
g | E | ¢+
! moving-particles-bi... [ [OE3| |
TAT, 245197 pivels; B-bit (inverting LUT), 791 { Paths a;: a3
242x187 pixels; G-hit; 46K
1=98,44
[ ]
7=96,86 iy
[ ]



http://valelab.ucsf.edu/%7Enico/IJplugins/MTrack2.html

Frame %1 S Flagt %2 |
158 101.0 3T 850 245

16 895.0 18.5 490  16.5

17 99.0 16.5 490 9.3

Track Length Distance traveled Nr of Frames

1: 65.94508 47 67599 17

2 109.067215  101.7889324 14 —
ol i B
Description

Track moving particles in a binary image and measure the distance traveled and the length of the path for
each particle.

Options

@ track particles options
Fimin size ]

| 2 lmax size 399999

?_ min track length 2 |

_?_imax velocity a0 |

2 [result filename | || hrowse
2 |show labels [w]

.T!shuw positions [v]

_T!shuw paths

.T!shuw path lengths [i]

i?!max columns 175 |

min size: The minimal size of the particles.

max size: The maximal size of the patrticles.

min track length: Shorter paths are not taken into account.

max velocity: The maximum velocity of the particles.

result filename: If the result filenma is set the results are not shown in a results table. Instead the user is
asked for a filename when the operation is started and the measurements are written to that file.

show labels: If checked the labels of the objects will be displayed in the result stack.

show positions: If checked the positions of the objects are displayed in the result stack.

show paths: If checked an image showing the paths of all particles is created.



show paths lengths: If checked the lengths of the paths are reported, otherwise only the coordinates of all
points on the paths are reported.

max columns: The maximal number of tracks that are reported next to each other. Further tracks are
reported below.

Parameter

The only parameter is the input image. It must be a binary stack.

Results

Result (ImagePlus): The result stack showing the particles with their labels and positions.
Pathsimage (ImagePlus): A 2-dimensional image showing the paths.
TrackMeasurements (TextPanel): The measured paths.



Operation: wait for user
= 5
|| 2. wait for user - =

Author:

Volker Baecker

Example

oRen 113-;&

conwert image type

cgaussian blur

image caleulation

wait for user

aut thr 1d 5 . :
— — continue




| PAX_Noc30_433d599dce005.tif (33.3%)
001001 crm (1300x1030%; 16-hit; 2 AMB

Description

The operation pauses the application until the user presses the continue-button.

Options

The operation has no options.

Parameter

The operation has no parameters.

Results

The operation has no results.



Operation: xor

|| 2 ;_xnr.:: I b

Author:

Uses the methdd Xor of the clfss ImageProdessor from ImageJ.

Example

 plerre.ti (200.. 8

by 15 pixels; RGHE; 44k

. pierre.tif (200... ]
98116 pixels; RGE; 441

Description

The operation replaces each intensity value in the image with the result of an exclusive or of the value and
a constant.

Options

2 value 01000000 | ‘

Enterthe hinar‘g.r value.

value: The value in binary form.


http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html#xor%28int%29
http://rsb.info.nih.gov/ij/developer/api/ij/process/ImageProcessor.html

Parameter

The only parameter is the input image.

Results

The only result is the result image.



Operation: zoom view

| 1 TOOm Wiew

Author:

Volker Backer

Example



| A4 dapi 1-1.tif
BE0RE1E pikels 6T, 396K

Zoom n-times into or out of the image.

I A4 dapi 1-1.6¢ (... [ [0JES
GEOAGTE piels, GO 306K




Description

The operation zooms n-times into or out of the image.

Options

@ zoom view options
I;?}zuum in ]

selectto zoomrin and deselectio zoom out

|_?-|times 53_ ______

emterthe number oftimes o zoom in o out

zoom in: The operation will zoom into the image if zoom in is checked and out of the image otherwise.
times: The number of times the zoom-in or zoom-out will be applied.

Parameter

The only parameter is the input image.

Results

The operation has no results.
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