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Abstract

This guide describ es the installation and usage of the ProStac k

image pro cessing platform on the GNU/Lin ux op erating system. The

guide is targeted at the scien tists that need to construct complex image

pro cessing pro cedures. It is assumed that a reader is able to run scripts

from a command line, set en vironmen t v ariables up and understand

the basics of the clien t-serv er soft w are arc hitecture. These terms and

actions are not explained here.
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2 License

This program is free soft w are; y ou can redistribute it and/or mo dify it un-

der the terms of the GNU General Public License as published b y the F ree

Soft w are F oundation; either v ersion 2 of the License, or (at y our option) an y

later v ersion.

This program is distributed in the hop e that it will b e useful, but WITH-

OUT ANY W ARRANTY; without ev en the implied w arran t y of MER CHAN-

T ABILITY or FITNESS F OR A P AR TICULAR PURPOSE. See the GNU

General Public License for more details.

Y ou should ha v e receiv ed a cop y of the GNU General Public License

along with this program; if not, write to the F ree Soft w are F oundation, Inc.,

59 T emple Place - Suite 330, Boston, MA 02111-1307, USA.

h ttp://www.fsf.org/licensing/licenses/gpl.h tml

3 T erms, Abbreviations and Notation

W ork�o w � a complex scenario or pip eline of op erations on some data (see

Figure 1 ). User sp eci�es only inputs. The output of one op eration is auto-

matically fed to do wnstream op erations. A w ork�o w can b e represen ted as

a Directed A cyclic Graph (D A G). Another synon ym is W orkspace.

WM � w ork�o w mo dule. The op eration that is seen b y a soft w are as one

command and is displa y ed to the user as a rectangle. It can b e also called

as No de or op erator.

Eac h WM has sev eral or zero Input and Output P orts. Input P orts are

dra wn as small rectangles on the left hand side of a No de and Output P orts

� on the righ t hand side.

WM's are connected with Connections that are displa y ed as lines in the

GUI. Eac h Input P ort can ha v e one and only one Connection. Eac h Output

P ort can ha v e an y or zero n um b er of Connections.

Consequen tly , a W ork�o w is a set of No des and Connections. It is stored

as a text �le in AP format (see Sect. 7 ). This �le can b e edited man ually or

8
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Figure 1: A W ork�o w is a set of No des and Connections

graphically with the Graphical scenario builder (see Sect. 6.2 ).

In the follo wing sections the Left click denotes an ev en t when the user

presses and releases the left button of a mouse. Middle click corresp onds

to the middle button and Right click corresp onds to the righ t button. If

there are only t w o buttons on the mouse, the ev en t of pressing the middle

one is usually em ulated b y the sim ultaneous pressing of b oth left and righ t

buttons. The em ulation is done on the system lev el and th us is outside the

scop e of this man ual. The Shift+middle click denotes an ev en t that

happ ens when the user presses and releases the middle button of a mouse

while holding the Shift k ey pressed. The Ctrl+middle click denotes an

ev en t that happ ens when the user presses and releases the middle button of

a mouse while holding the Ctrl k ey pressed.
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4 Sc heduler

The w ork�o w is represen ted as a set of No des and Connections. Eac h No de

has an asso ciated op eration, input and output p orts, status and timeout.

Timeout is de�ned as the maximal time that the soft w are is allo w ed to sp end

on the requested op eration. The status can b e one of the follo wing:

1. w aiting

2. running

3. completed

4. failed

On loading from �le or on the construction of a w ork�o w all no des ha v e

'w aiting' status. When the no de is b eing executed its status is c hanged

to 'running'. The no de gets giv en 'completed' status if no errors o ccurred

during its execution otherwise it gets 'failed' status. Eac h no de is executed

in a separate thread and sev eral no des can b e sim ultaneously executed. A

No de can b e executed if its status is 'w aiting' and as so on as data is a v ailable

on all its input p orts. Once execution is completed results are sen t through

output connections to their destination no des.

5 Installation of a binary pac k ages

The soft w are is dev elop ed on F edora 11 GNU/Lin ux and distributed as RPM

pac k ages for this OS and x86_64 arc hitecture. The binary bundles for Mi-

crosoft Windo ws XP (x86) and Mac OS X 10.5 Leopard (x86) are also pro-

vided.

5.1 Installation on F edora 11 and later

F or F edora 11 x86_64 do wnload the latest binary RPM pac k age and install

with

$ yum --nogpgcheck localinstall <binary rpm>

10



F or F edora 11 x86 and later F edora v ersions b oth x86 and x86_64 do wn-

load source rpm and rebuild it. This ma y require installation of man y dev el-

opmen t pac k ages. If y ou don't w an t to install those pac k ages y ou ma y jump

to the next section.

5.2 Installation on generic GNU/Lin ux

Do wnload the binary bundle and unpac k it to an y directory y ou ha v e write

access to. Run the soft w are as

$ /path/to/your/directory/P roSt ack/ bin/ ProS tack

5.3 Installation on MS Windo ws and Mac OS X

Do wnload the binary bundle for y our OS and install it the standard w a y . On

Windo ws run the do wnloaded setup program, on Mac cop y the application

from the moun ted disk image to the Applications folder.

5.4 System requiremen ts

The RPM distribution should resolv e all dep endencies using yum. Bundles

should con tain ev erything that is not standard for the underlying platform.

T o reduce the do wnload size GNU/Lin ux bundle do esn't con tain things lik e

P erl, Gn uplot and ImageMagic k. If y ou do not ha v e or do not w an t to install

them, some not essen tial mo dules will not w ork.

6 Usage

6.1 Main windo w

The main windo w of the in terface is presen ted in Figure 2 .

6.2 Graphical scenario builder

The windo w of the Graphical scenario builder is presen ted in Figure 3 .
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Figure 2: Main windo w of the in terface

6.3 Constructing a new w orkspace

1. Middle click in Builder windo w places the �le WM (Figure 4 ).

2. Shift+middle click in Builder windo w places the fr om_�le WM.

Right click on the WM op ens the p op-up men u. Options op ens the

File Selection dialog. The fr om_�le WM lets the user to pro cess data

stored on lo cal mac hine.

3. Other p op-up men u items:

(a) Cop y � Cop y no de to clipb oard,

(b) P aste � P aste the previously copied no de at the lo cation of mouse

p oin ter,

(c) Delete � Delete no de,

(d) Help � Op en the short description of the selected WM,

(e) View output � If a no de w as executed and the mouse p oin ter is

placed on the no de output p ort this item will displa y the p ort

output.
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Figure 3: Graphical scenario builder

4. Select a WM from the list displa y ed in the Main windo w b y left

click on its name. The middle click in the Builder windo w win-

do w will place the WM at the lo cation of mouse p oin ter. Use Options

item of the p op-up men u to set the parameters, timeout and lab el of

new no de. The double click op ens the same dialog, e.g. for WM

srel 5 .

5. Use left click to select the display no de from the list sho wn in the

Main windo w . The middle click in the Builder windo w will

place this no de at the lo cation of mouse p oin ter. Use Options item of

the p op-up men u to set the parameters, timeout and lab el of new no de.

6. T o connect no des left click on the output p ort of the �rst no de �
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Figure 4: The WM �le.

Figure 5: Set the parameters, timeout and lab el of new no de strel .

Figure 6: Making connection. Step 1.

Figure 6 . The p ort and all outgoing connections will b e colored red �
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Figure 7: Making connection. Step 1. Result.

Figure 8: Making connection. Step 2.

Figure 9: Making connection. Step 2. Result

Figure 7 . Left click on the input p ort of the target no de � Figure 8 .

Connection will app ear � Figure 9 .
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7. The pro cessing results can b e sa v ed on the lo cal mac hine. T o do so

Ctrl+Middle click in the Builder windo w windo w. This places

the to_�le no de. Go to the Options men u item and sp ecify the output

�le in the File Sa v e dialog windo w.

8. T o delete an existing connection rep eat the op erations listed in 9.

9. The addition/deletion of no de or connection can b e undone and re-

done b y using the Undo and Redo buttons of the Builder windo w

to olbar ( 1 ).

10. Other buttons of the Builder windo w to olbar:

(a) Save As � op en the File Sa v e dialog windo w to sp ecify the lo cation

and name of the �le to whic h w ork�o w will b e sa v ed,

(b) Save � sa v e w ork�o w,

(c) Close � close application,

(d) Run � run w ork�o w,

(e) Stop � stop the execution of w ork�o w,

(f ) Rew � rewind w ork�o w to the start,

(g) Compile � compile w ork�o w to WM.

6.4 W ork with existing w orkspace

1. The execution is started b y pressing the Run button of the Builder

windo w to olbar, see Figure 10 , where the status of the no de is dis-

pla y ed with a color.

2. The execution stops, if the Stop button is pressed. The run will con tin ue

from the break p oin t if the Run button is pressed again. The Rew button

(rewind) clears all in termediate results.

3. If the options of a no de w ere c hanged b y using the Options dialog then

the execution of w ork�o w stops and all do wnstream no des are cleared

starting from this no de. If the options of a no de w ere c hanged b y using

the Options dialog b o x then the execution of w ork�o w stops and all

no des lo cated do wnstream from the mo di�ed no de are cleared.
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Figure 10: Running w ork�o w.

4. If a connection is remo v ed or c hanged then the execution of w ork�o w

stops and all do wnstream no des are cleared starting from this connec-

tion.

5. The temp orary storage is freed on exit and rewind.

17



6.5 Compiling the w ork�o w

Figure 11: Compiling w orkspace.

The compilation is illustrated in Figure 11 . Compilation results in four

�les placed in a new directory sp eci�ed in the File selection dialog op ened b y

pressing the Compile button. The name of the directory is the same as the

name of the new WM.

The follo wing �les are generated:

<name>.pl � the P erl script that serv es as the WM executable and runs

w ork�o w in the komet in terpreter,

<name>.in � the input P orts of new WM,

<name>.out � the output P orts of new WM,

<name>.ui2 � the user in terface displa y ed under the Options men u in

bambu .
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Figure 12: Run w orkspace in the bac kground.

6.6 Sev eral w orkspace or sev eral datatsets

T o merge t w o w orkspaces use the follo wing commands:

$ komet -m <workspace 1> <workspace 2> <workspace merged>

T o run w orkspace in the bac kground op en the w orkspace and lo ok through

all to_�le and fr om_�le no des. They should con tain not the real �lenames

but only the "su�xes" to iden tify correct inputs and pro duce correct outputs

based on the em bry oname. The paths will b e corrected at run time only

su�xes matter. Go to W o rkspace/Apply men u 12 . Select w orkspace, the

folder that con tains input images, the output folder, the serv er can b e left

unc hanged (lo calhost:7778) and t yp e y our email. If the c hec k b o x is c hec k ed

the w orkspaces for eac h em bry o in the output folder with correct paths.

When y ou clic k OK the separate pro cess is started that do es the job so y ou

can close the main windo w. It writes logs and states to the output folder.

Another option is to generate w orkspaces for all em bry os and then pro cess

them. T o generate them to the follo wing:

$ komet -w -n <email>,<output dir>,<input dir>,localhost:7778 <workspace>

-w - means write workspaces

-n - don't run them

7 AP format

The scenarios are stored as text �les that use so called .ini -st yle. The

follo wing is a sample scenario.
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# ProStack scenario

[Workspace]

n=1

nodes=99

[Node:5]

info=0;174;85;30;35;0;0;0;0 ;0;0 ;0;0 ;0;

id=

type=PAM

file=.txt

name=halfsizes

server=default

delay=60

label=halfsizes

[default]

name=default

host=localhost

port=7503

address=/

proto=door

[Connections]

5.1=10.1;59.1;

8.1=9.1

9.1=10.2

10.1=11.2;12.2;13.2;46.2;

The �rst line strating with # determines the MIME -t yp e. The �rst section

has to b e Workspace where the n um b er of no des has to b e giv en. The con-

sequen t sections describ es no des of the scenario and are called Node:<node

id> . The no des can b e executed on di�eren t serv ers, indicated with server

k ey . The �le has to con tain sections for all serv ers. The sp ecial section

Connections describ es the data�o w in the scenario. The k eys are of the for-

mat <node id>.<port id> of the data source and v alues are lists separated

b y ; of data targets of the same format.
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8 List of W ork�o w Mo dules

Eac h section b elo w describ es one w ork�o w mo dule. The section name con-

sists of the name of a mo dule as it is presen ted in the C windo w of the bambu

GUI and the full name of op eration. The con ten ts of the section presen ts the

short explanation of ho w this mo dule w orks. F or detailed explanation and

general information on image pro cessing consult [ 2 ]. The n um b er and t yp e

of input and output p orts are listed under INPUT and OUTPUT en tries,

resp ectiv ely . The parameters that can b e adjusted for this op eration are

listed under P ARAMETERS en try .

8.1 align - Generate rules to correct the em bry o orien-

tation

This op erator generates the rules to put the image of Drosophila em bry o in to

standard orien tation. It c hec ks whether the p osterior part of an em bry o is

larger than the an terior one, and whether the v en tral part is larger than the

dorsal one. The output text �le con tains the list of needed op erations.

INPUT

1 image:.tif

OUTPUT

1 text:.txt

The format of an output �le:

<alighn>

transpose or - if not needed

reversecolumn or - if not needed

reverserows or - if not needed

</alighn>

8.2 andif - Anisotropic di�usion

Di�usion algorithms remo v e noise from an image b y mo difying the image via

a partial di�eren tial equation (PDE). Anisotropic di�usion lets the di�usion

co e�cien t to v ary spatially so as to enhance the in tra-region smo othing in

preference to the in ter-region one. Region b oundaries remain sharp. The

details can b e found in [ 4 ]. The PDE is discretized in space using the pixel

lo cations as knots of the grid. The original image is used as the initial con-

dition and the PDE is n umerically in tegrated o v er time with the in tegration
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("time") step and the n um b er of iterations supplied as parameters. T w o

edge-stopping functions w ere prop osed in the original pap er. The additional

parameter called Threshold con trols the "sensitivit y" of the edge-stopping

function. The parameters are to b e determined exp erimen tally to ac hiev e

the desired result.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Number of iterations

Time step(<=1)

Threshold(<1) for edge stopping function

The type of edge stopping function

8.3 ap ee - Correct orien tation of em bry o

This op erator applies the rules to put the image of Drosophila em bry o in to

standard orien tation. These rules are generated b y the align (see 8.1 ) op er-

ator.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

8.4 apro - Filter the table

This op erator �lters the input table of n umerical v alues. The table can consist

of an arbitrary n um b er of ro ws greater than one. The n um b er of columns

should b e greater than t w o. The output consists of t w o columns. P arameters

X and F de�ne the n um b ers of columns in input table that are prin ted in the

output. The ro ws are selected b y the follo wing rule: Y min < Y < Y max ,

where Y represen ts the v alue of the curren t ro w in the third column of the

input table. The ro ws of the output are sorted with resp ect to the �rst

column. Consequen tly , the output can b e directly fed to the gnuplot .

INPUT

1 text:.txt
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OUTPUT

1 text:.txt

P ARAMETERS

X � n um b er of the column for the argumen t,

F � n um b er of the column for the function v alue,

Y min � lo w er b ound for y ,

Y max � upp er b ound for y .

8.5 apron - Filter the data

This op erator �lters the input table of n umerical v alues. The table can consist

of an arbitrary n um b er of ro ws greater than one. The n um b er of columns

should b e greater than t w o. The output table consists of all columns from

the input. The ro ws are selected b y the follo wing rule: Y min < Y < Y max ,

where Y represen ts the v alue of the curren t ro w in the third column of the

input table. The ro ws of the output are sorted with resp ect to the second

column. Consequen tly , the output can b e directly fed to the gnuplot .

INPUT

1 text:.txt

OUTPUT

1 text:.txt

P ARAMETERS

Y min � lo w er b ound for y ,

Y max � upp er b ound for y .

8.6 apsc - Chec k the orien tation of em bry o

This op erator c hec ks the rules generated b y align (see 8.1 ) op erator using

the result of chemar (see 8.17 ) op erator. The resultan t rules can b e used to

correct the orien tation.

INPUT

1 text:.txt

2 text:.txt

OUTPUT

1 text:.txt

P ARAMETERS

Direction � indicates in whic h part of an em bry o ( A(an terior) or P(p osterior))

the lev el of gene expression should b e higher.
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8.7 ar_min us - Subtract the image dimensions

This op erator subtracts the image dimensions that are giv en as a string of

four n um b ers whic h are distances measured in pixels from the image cen ter to

its b orders. These dimensions can b e calculated b y the halfsizes (see 8.61 )

op erator.

INPUT

1 text:.txt

2 text:.txt

OUTPUT

1 text:.txt

8.8 ar_plus - Sum up the image dimensions

This op erator sums up the image dimensions that are giv en b y a string of four

n um b ers whic h are the distances measured in pixels from the image cen ter to

its b orders. The dimensions can b e calculated b y the halfsizes (see 8.61 )

op erator.

INPUT

1 text:.txt

2 text:.txt

OUTPUT

1 text:.txt

8.9 ar_x - Multiply the image dimensions b y a constan t

This op erator m ultiplies b y a constan t the image dimensions giv en b y a string

of four n um b ers whic h are the distances measured in pixels from the image

cen ter to its b orders. The dimensions can b e calculated b y the halfsizes

(see 8.61 ) op erator. The constan t is de�ned as a parameter.

INPUT

1 text:.txt

OUTPUT

1 text:.txt

P ARAMETERS

Value � the m ultiplier.
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8.10 arcplot - A v erage the in tensities o v er bins

This op erator a v erages the in tensities o v er bins de�ned in p olar co ordinates.

The input �le m ust con tain the list of pixels in p olar co ordinates. The output

con tains the table of bins with a v erage angle (theta) and the v alue of a v erage

in tensit y in a bin.

INPUT

1 text:.txt

OUTPUT

1 text:.txt

P ARAMETERS

Rho � lo w er b ound for radius,

Rho max � upp er b ound for radius,

Rho bins � n um b er of bins along the radius,

Theta min � lo w er b ound for theta,

Theta max � upp er b ound for theta,

Theta bins � n um b er of bins along the arc.

8.11 a vg - A v erage images pixel b y pixel

This op erator a v erages three images pixel b y pixel.

INPUT

1 image:.tif

2 image:.tif

3 image:.tif

OUTPUT

1 image:.tif

8.12 a vg2 - A v erage images pixel b y pixel

This op erator a v erages t w o images pixel b y pixel.

INPUT

1 image:.tif

2 image:.tif

OUTPUT

1 image:.tif
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8.13 blo2p ol - Con v ert the co ordinates to p olar co ordi-

nates

This op erator con v erts the co ordinates of cen troids of blobs to p olar co or-

dinates. The cen ter of co ordinate system is calculated from the input mask

image. The list of blobs is input to the second p ort and can b e calculated b y

the blob (see 8.14 ) op erator.

INPUT

1 image:.tif - mask image

2 text:.txt

OUTPUT

1 text:.txt

8.14 blob - Extract the ob jects from the binary image

Con tiguous regions of "on" pixels surrounded b y "o�" pixels (blobs) are

stored in the output as the list of pixel indices. The limits are c hec k ed for

the n um b er of pixels in the region. The n um b er of blobs is also limited. If

the input images are di�eren t the �rst is treated as the image of domains

eac h of whic h con tains not more than one blob. The list of pixel indices for

the domains con taining blobs is also stored in the output. This mak es it

p ossible to attac h the information of the surroundings to the blobs.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 text:.txt

P ARAMETERS

Minimal number of pixels

Maximal number of pixels

Maximal number of blobs

8.15 b olb - Dra w an image of the blobs

This op erator restores an image of blobs from the list stored in the input �le.

INPUT

1 text:.txt
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OUTPUT

1 image:.tif

8.16 b olin - Dra w an image of the selected blob

This op erator restores an image of the selected blob from the list stored in

the input �le. The blob is selected b y the index.

INPUT

1 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Index � index of the blob.

8.17 c hemar - Chec k the orien tation of the Drosophila

em bry o

This op erator calculates the a v erage in tensit y in the left and righ t parts of

the image.

INPUT

1 image:.tif

OUTPUT

1 text:.txt

F ormat of the output �le:

<chemar>

R - if the the a v erage in tensit y on the left is greater and L otherwise,

"average intensity on the left" "average intensity on the right" ,

</chemar>

8.18 c hole - Closing of holes

This op erator �lls the regions of "o�" pixels surrounded b y "on" pixels using

a structural elemen t. Unclosed con tours are erased. The structural elemen t

can b e calculated b y the strel (see 8.139 ) op erator.

INPUT

1 image:.tif

2 text:.txt - structural elemen t
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OUTPUT

1 image:.tif

8.19 c hole3d - Closing of holes

This op erator �lls the regions of "o�" pixels surrounded b y "on" pixels using

a structural elemen t. Unclosed con tours are erased. The structural elemen t

can b e calculated b y the strel3d (see 8.140 ) op erator.

INPUT

1 image:.tif

2 text:.txt - structural elemen t

OUTPUT

1 image:.tif

8.20 cmo v e - Mo v e data using curl

This op erator mo v es data b et w een serv ers using curl utilit y .

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Scheme � h ttp or h ttps.

Uri � address.

Login � username.

Pasword � passw ord.

8.21 cmo v e_i - Mo v e data using curl

This op erator mo v es data b et w een serv ers using curl utilit y .

OUTPUT

1 image:.tif

P ARAMETERS

Scheme � h ttp or h ttps.

Uri � address.

Login � username.

Pasword � passw ord.

Image � �le name.
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8.22 crop - Crop image

This op erator reduces the dimensions of the input image to the minimal

rectangular area required to co v er all "on" pixels. The n um b er of erased

pixels is stored in the second output �le that can b e used to crop other

images b y the geometry (see 8.50 ) op erator.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

2 text:.txt

The format of output �le:

<crop>

upper offset,lower offset, left offset, right offset - n um b ers of

pixels cropp ed at eac h side,

</crop>

8.23 curlup - Mo v e data using curl

This op erator mo v es data b et w een serv ers using curl utilit y .

INPUT

1 image:.tif

P ARAMETERS

Scheme � h ttp or h ttps.

Uri � address.

Name � �le name.

Login � username.

Pasword � passw ord.

8.24 cwtsd - W atershed transform

This op erator mak es a w atershed transformation of an input image. The

connectivit y can b e de�ned as a parameter.

INPUT

1 image:.tif

OUTPUT

1 image:.tif
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P ARAMETERS

Connectivity - de�nes the neigh b orho o d: 4 or 8.

8.25 cwtsd3d - W atershed transform

This op erator mak es a w atershed transformation of an input image. The

connectivit y can b e de�ned as a parameter.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Connectivity - de�nes the neigh b orho o d: 6 or 26.

8.26 decbsup - Blind decon v olution

This op erator p erforms a blind decon v olution of the input image. It reads

the initial guess for the PSF parameters from the second input. It also prin ts

the PSF appro ximation in the second output.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

2 text:.txt

P ARAMETERS

Max.num.of iterations - maximal n um b er of iterations.

Max.blind iter - maximal n um b er of iterations for eac h PSF guess.

Criterion - stopping criterion.

Lambda - Laplace co e�cien t.

PSF type - b essel,gauss,exp,ones or confo cal_b eessel.

8.27 decbsup_i - Blind decon v olution

This op erator p erforms a blind decon v olution of the input image. The initial

guess for the PSF parameters is pro vided as the parameters. It also prin ts

the PSF appro ximation in the second output.
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INPUT

1 image:.tif

OUTPUT

1 image:.tif

2 text:.txt

P ARAMETERS

Max.num.of iterations - maximal n um b er of iterations.

Max.blind iter - maximal n um b er of iterations for eac h PSF guess.

Criterion - stopping criterion.

Lambda - Laplace co e�cien t.

PSF type - b essel,gauss,exp,ones or confo cal_b eessel.

PSF parameter - standard deviation.

Window - -1 for auto.

8.28 decin v - In v erse �lter

This op erator p erforms decon v olution of the input image using in v erse �lter.

It reads the initial guess for the PSF parameters from the second input.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Lambda - Laplace co e�cien t.

PSF type - b essel,gauss,exp,ones or confo cal_b eessel.

Gamma - regularization co e�cien t.

8.29 decin v_i - In v erse �lter

This op erator p erforms decon v olution of the input image using in v erse �lter.

The initial guess for the PSF parameters is pro vided as the parameters.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Lambda - Laplace co e�cien t.
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PSF type - b essel,gauss,exp,ones or confo cal_b eessel.

Gamma - regularization co e�cien t.

PSF parameter - standard deviation.

Window - -1 for auto.

8.30 decsup - Ric hardson-Lucy decon v olution

This op erator p erforms decon v olution of the input image using Ric hardson-

Lucy algorithm. It reads the initial guess for the PSF parameters from the

second input.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Max.num.of iterations - maximal n um b er of iterations.

Criterion - stopping criterion.

Lambda - laplace co e�cien t.

PSF type - b essel,gauss,exp,ones or confo cal_b eessel.

8.31 decsup_i - Ric hardson-Lucy decon v olution

This op erator p erforms decon v olution of the input image using Ric hardson-

Lucy algorithm. The initial guess for the PSF parameters is pro vided as the

parameters.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Max.num.of iterations - maximal n um b er of iterations.

Criterion - stopping criterion.

Lambda - laplace co e�cien t.

PSF type - b essel,gauss,exp,ones or confo cal_b eessel.

PSF parameter - standard deviation.

Window - -1 for auto.
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8.32 dectm - Tikhono v-Miller decon v olution

This op erator p erforms decon v olution of the input image using Tikhono v-

Miller algorithm. It reads the initial guess for the PSF parameters from the

second input.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Lambda - laplace co e�cien t.

PSF type - b essel,gauss,exp,ones or confo cal_b eessel.

Gamma - regularization co e�cien t.

8.33 dectm_i - Tikhono v-Miller decon v olution

This op erator p erforms decon v olution of the input image using Tikhono v-

Miller algorithm. The initial guess for the PSF parameters is pro vided as the

parameters.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Lambda - laplace co e�cien t.

PSF type - b essel,gauss,exp,ones or confo cal_b eessel.

Gamma - regularization co e�cien t.

PSF parameter - standard deviation.

Window - -1 for auto.

8.34 decwiener - Wiener �lter

This op erator p erforms decon v olution of the input image using Wiener �lter.

It reads the initial guess for the PSF parameters from the second input.

INPUT

1 image:.tif

2 text:.txt

33



OUTPUT

1 image:.tif

P ARAMETERS

Lambda - laplace co e�cien t.

PSF type - b essel,gauss,exp,ones or confo cal_b eessel.

Gamma - regularization co e�cien t.

Alpha - V alue 1 corresp onds to the classic Wiener �lter.

8.35 decwiener_i - Wiener �lter

This op erator p erforms decon v olution of the input image using Wiener �lter.

The initial guess for the PSF parameters is pro vided as the parameters.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Lambda - laplace co e�cien t.

PSF type - b essel,gauss,exp,ones or confo cal_b eessel.

Gamma - regularization co e�cien t.

Alpha - V alue 1 corresp onds to the classic Wiener �lter.

PSF parameter - standard deviation.

Window - -1 for auto.

8.36 desp ekle - Reduce sp ec kle noise in the input image

This op erator reduces the in tensit y of salt and p epp er noise in an image using

the Crimmins complemen tary h ulling algorithm [ 1 ]. This algorithm smo othes

the image b y reducing the magnitude of lo cally inconsisten t pixels, as w ell

as b y increasing the magnitude of pixels in the neigh b ourho o d surrounding

a spik e. The spik e is de�ned here as a pixel whose v alue is di�eren t from its

surroundings b y more than 2 in tensit y lev els. Increasing n um b er of iterations

of the algorithm can in tro duce an e�ect of blurring of the image. In the

ultimate case all sharp gradien ts will b e smo othed do wn to a magnitude of

2 in tensit y lev els. case

INPUT

1 image:.tif

OUTPUT
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1 image:.tif

P ARAMETERS

Iterations - n um b er of sw eeps.

8.37 desp ekle3d - Reduce sp ec kle noise in the input im-

age

This op erator reduces the in tensit y of salt and p epp er noise in an image using

the Crimmins complemen tary h ulling algorithm [ 1 ]. This algorithm smo othes

the image b y reducing the magnitude of lo cally inconsisten t pixels, as w ell

as b y increasing the magnitude of pixels in the neigh b ourho o d surrounding

a spik e. The spik e is de�ned here as a pixel whose v alue is di�eren t from its

surroundings b y more than 2 in tensit y lev els. Increasing n um b er of iterations

of the algorithm can in tro duce an e�ect of blurring of the image. In the

ultimate case all sharp gradien ts will b e smo othed do wn to a magnitude of

2 in tensit y lev els. case

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Iterations - n um b er of sw eeps.

8.38 diglsm - Distance transform

This op erator extracts one c hannel from the m ultic hannel LSM image.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Channel - the c hannel to extract.

8.39 distance - Distance transform

This op erator replaces the v alue of eac h pixel in the input image b y the

Euclidean distance from this pixel to the nearest "o�" pixel. The Window
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parameter de�nes the size (in pixels) of the neigh b ourho o d of the pixel under

consideration used in calculations.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Window - de�nes the appro ximation of the distance measure.

8.40 distance3d - Distance transform

This op erator replaces the v alue of eac h pixel in the input image b y the

Euclidean distance from this pixel to the nearest "o�" pixel. The Window

parameter de�nes the size (in pixels) of the neigh b ourho o d of the pixel under

consideration used in calculations.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Window - de�nes the appro ximation of the distance measure.

8.41 edge - Edge detection

This op erator detects the edges of ob jects in the input image using the Shen-

Castan Detector [ 5 , 6 ].

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

a1, a2 - parameters of the In�nite Symmetric Exp onen tial Filter (ISEF), 0 <
a1 < 1, 0 < a2 < 1.

Low threshold - the minimal v alue of gradien t magnitude,

High threshold - the maximal minimal v alue of gradien t magnitude,

Window - size of windo w to calculate the magnitude of gradien t,

Segment - minimal n um b er of pixels in the edge segmen t. The width or
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heigh t of a windo w cannot b e an ev en n um b er,

Connectivity - 4 or 8-neigh b orho o d

8.42 edge3d - Edge detection

This op erator detects the edges of ob jects in the input image using the Shen-

Castan Detector [ 5 , 6 ].

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

a1, a2 - parameters of the In�nite Symmetric Exp onen tial Filter (ISEF), 0 <
a1 < 1, 0 < a2 < 1.

Low threshold - the minimal v alue of gradien t magnitude,

High threshold - the maximal minimal v alue of gradien t magnitude,

Window - size of windo w to calculate the magnitude of gradien t,

Segment - minimal n um b er of pixels in the edge segmen t. The width or

heigh t of a windo w cannot b e an ev en n um b er,

Connectivity - 6 or 26-neigh b orho o d

8.43 expand - Expand image via pixel replication

This op erator increases the size of the input image using the pixel replication.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Scale - the scale factor.

8.44 expand3d - Expand image via pixel replication

This op erator increases the size of the input image using the pixel replication.

INPUT

1 image:.tif

OUTPUT

1 image:.tif
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P ARAMETERS

Scale - the scale factor.

8.45 �ll - Fill the holes

This op erator �lls the regions of "o�" pixels surrounded b y "on" pixels.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Connectivity - 4 or 8 neigh b ourho o d.

8.46 gclose - Morphological closing

This op erator p erforms morphological closing whic h is the dilation follo w ed

b y erosion using the structural elemen t supplied as the second input. The

structural elemen t can b e calculated b y the strel (see 8.139 ) op erator.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Repetitions - n um b er of sw eeps.

8.47 gclose3d - Morphological closing

This op erator p erforms morphological closing whic h is the dilation follo w ed

b y erosion using the structural elemen t supplied as the second input. The

structural elemen t can b e calculated b y the strel3d (see 8.140 ) op erator.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Repetitions - n um b er of sw eeps.
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8.48 gdilation - Dilation

This op erator do es successiv e dilations of the input image b y the structural

elemen t supplied as the second input. The structural elemen t can b e calcu-

lated b y the strel (see 8.139 ) op erator.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Repetitions - n um b er of sw eeps.

8.49 gdilation3d - Dilation

This op erator do es successiv e dilations of the input image b y the structural

elemen t supplied as the second input. The structural elemen t can b e calcu-

lated b y the strel3d (see 8.140 ) op erator.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Repetitions - n um b er of sw eeps.

8.50 geometry - Crop the preset n um b er of pixels from

the image

This op erator reduces dimensions of the input image. It crops pixels from

eac h side of the image. The n um b er of pixels is de�ned in the second input

that can b e generated b y the crop (see 8.22 ) op erator.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif
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8.51 geometry3d - Crop the preset n um b er of pixels

from the image

This op erator reduces dimensions of the input image. It crops pixels from

eac h side of the image. The n um b er of pixels is de�ned in the second input

that can b e generated b y the crop (see 8.22 ) op erator.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

8.52 gerosion - Erosion

This op erator do es successiv e erosions of the input image b y the structural

elemen t supplied as the second input. The structural elemen t can b e calcu-

lated b y the strel (see 8.139 ) op erator.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Repetitions - n um b er of sw eeps.

8.53 gerosion3d - Erosion

This op erator do es successiv e erosions of the input image b y the structural

elemen t supplied as the second input. The structural elemen t can b e calcu-

lated b y the strel3d (see 8.140 ) op erator.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Repetitions - n um b er of sw eeps.
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8.54 getp - Extract one plane from the stac k

This op erator extracts one plane from the stac k.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Plane - the plane to extract.

8.55 gmag - Calculate the magnitude of the gradien t

This op erator calculates the magnitude of the gradien t.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

8.56 gop en - Morphological op ening

This op erator p erforms morphological op ening whic h is the erosion follo w ed

b y dilation using the structural elemen t supplied as the second input. The

structural elemen t can b e calculated b y the strel (see 8.139 ) op erator.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Repetitions - n um b er of sw eeps.

8.57 gop en3d - Morphological op ening

This op erator p erforms morphological op ening whic h is the erosion follo w ed

b y dilation using the structural elemen t supplied as the second input. The

structural elemen t can b e calculated b y the strel3d (see 8.140 ) op erator.

INPUT

1 image:.tif
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2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Repetitions - n um b er of sw eeps.

8.58 grid - Pro duce an image with the cartesian grid

This op erator pro duces the image of the cartesian grid.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Number of bins - n um b er of grid cells.

8.59 grid3d - Pro duce an image with the grid

This op erator pro duces the image of the grid. The description of the shap e is

supplied as the second input. It can b e pro duced b y the qu3dinit (see 8.106 )

op erator.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Type - t yp e of the grid - cartesian or elliptical.

Cell height - the heigh t of the cell measured in p er cen t.

Cell width - the width of the cell measured in p er cen t.

Cell depth - the depth of the cell measured in p er cen t.

Offset - the o�set of the cen ter of the co ordinate system measured in p er

cen t. If set to 0 the cen ter of the image will b e the cen ter of the co ordinate

system, if set to 0.5 the cen ter of the image will b e the cen ter of the cen tral

cell.

Criterion - the allo w ed error.

Shape section - the name of the section in the second input that describ es

the shap e of the ob ject.

42



8.60 grid3d_i - Pro duce an image with the grid

This op erator pro duces the image of the grid. The cen ter of the ob ject in

the image is en tered in the parameter dialog.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Type - t yp e of the grid - cartesian or elliptical.

Cell height - the heigh t of the cell measured in p er cen t.

Cell width - the width of the cell measured in p er cen t.

Cell depth - the depth of the cell measured in p er cen t.

Offset - the o�set of the cen ter of the co ordinate system measured in p er

cen t. If set to 0 the cen ter of the image will b e the cen ter of the co ordinate

system, if set to 0.5 the cen ter of the image will b e the cen ter of the cen tral

cell.

Criterion - the allo w ed error.

X Center - x co ordinate of cen troid.

Y Center - y co ordinate of cen troid.

Z Center - z co ordinate of cen troid.

8.61 halfsizes - Prin t the dimensions of the image

This op erator prin ts dimensions of the image as a string of four n um b ers

represen ting the distance in pixels from the image cen ter to the b orders.

INPUT

1 image:.tif

OUTPUT

1 text:.txt

The format of output �le:

<halfsizes>

upper offset,lower offset, left offset, right offset - the distances

in pixels from the image cen ter to the b orders

</halfsizes>
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8.62 heqm - Equalize histogram using mask

This op erator p erforms the histogram equalization taking in to accoun t only

those pixels that are "on" in the mask that comes from the second input.

INPUT

1 image:.tif

2 image:.tif

OUTPUT

1 image:.tif

8.63 heq - Histogram equalization

This op erator equalizes the histogram of the image. The idea is to spread

out the histogram v alues to �ll the en tire range of the data t yp e to enhance

details that w ould b e otherwise lost.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

8.64 h ues - Com bine color c hannels in to one image

This op erator com bines gra yscale images of three color c hannels (Red, Green

and Blue) to the one gra yscale image in whic h eac h pixel equals the pro duct of

Hue and Saturation v alues in this pixel. The color c hannels can b e extracted

b y the splitrgb (see 8.136 ) op erator.

INPUT

1 image:.tif

2 image:.tif

3 image:.tif

OUTPUT

1 image:.tif

8.65 iap ee - Visually correct the em bry o orien tation

This op erator displa ys the image orien ted according to the rules supplied

in the second input and allo ws to �ip and/or �op the image to correct the

orien tation. The output text �le con tains the list of needed op erations.
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INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 text:.txt

The format of an output �le:

<iapee>

-

reversecolumn or - if not needed

reverserows or - if not needed

</iapee>

8.66 in v ert - In v ert the image

This op erator in v erts the gra yscale v alues of all pixels in input image.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

8.67 in v ert3d - In v ert the image

This op erator in v erts the gra yscale v alues of all pixels in input image.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

8.68 lev - Extract the pixels with certain in tensit y

Those pixels that ha v e the giv en in tensit y in the input image ha v e the max-

imal in tensit y in the output image. The other pixels are "o�".

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Index - in tensit y .
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8.69 lheq - Lo cal histogram equalization

This op erator p erforms histogram equalization separately for eac h pixel using

the neigh b orho o d de�ned b y the structural elemen t from the second input.

The structural elemen t can b e calculated b y the strel (see 8.139 ) op erator.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Repetitions - n um b er of sw eeps

8.70 lheq3d - Lo cal histogram equalization

This op erator p erforms histogram equalization separately for eac h pixel using

the neigh b orho o d de�ned b y the structural elemen t from the second input.

The structural elemen t can b e calculated b y the strel3d (see 8.140 ) op erator.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Repetitions - n um b er of sw eeps

8.71 lv3d - Rotate the stac k around the v ertical axis

This op erator rotates the stac k around the v ertical axis.

INPUT

1 image:.tif

OUTPUT

1 image:.tif
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8.72 m_ar_plus - Sum up the image dimensions

This op erator sums up the image dimensions that are giv en b y a string of four

n um b ers whic h are the distances measured in pixels from the image cen ter to

its b orders. The dimensions can b e calculated b y the halfsizes (see 8.61 )

op erator.

INPUT

1 text:.txt

OUTPUT

1 text:.txt

P ARAMETERS

Upper offset - n um b er of pixels to add at the top,

Lower offset - n um b er of pixels to add at the b ottom,

Left offset - n um b er of pixels to add at the left,

Right offset - n um b er of pixels to add at the righ t.

8.73 m_ar_x - Multiply the image dimensions b y a

constan t

This op erator m ultiplies the image dimensions giv en b y a string of four n um-

b ers whic h are the distances measured in pixels from the image cen ter to

its b orders. The dimensions can b e calculated b y the halfsizes (see 8.61 )

op erator. The constan t is de�ned as a parameter.

INPUT

1 text:.txt

OUTPUT

1 text:.txt

P ARAMETERS

Upper offset - m ultiplier for the n um b er of pixels to add at the top,

Lower offset - m ultiplier for the n um b er of pixels to add at the b ottom,

Left offset - m ultiplier for the n um b er of pixels to add at the left,

Right offset - m ultiplier for the n um b er of pixels to add at the righ t.

8.74 matc h - Find ob jects matc hing the template

This op erator �nds in the binary image ob jects matc hing the template pro-

vided in the second input as the structural elemen t. The structural elemen t

can b e calculated b y the strel (see 8.139 ) op erator. Eac h matc hing ob ject
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in the output binary image is mark ed with one brigh t pixel. This output can

b e used as the mark er image for the reconstruct (see 8.113 ) op erator.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

8.75 mask - Mask the image

This op erator masks the �rst input image b y the second one. The pixels that

are "o�" in the mask are "o�" in the output image. Other pixels are k ept

unc hanged from the input. The mask comes from the second input.

INPUT

1 image:.tif

2 image:.tif

OUTPUT

1 image:.tif

8.76 max - Pixel b y pixel maxim um

This op erator computes pixel b y pixel maxim um of three input images.

INPUT

1 image:.tif

2 image:.tif

3 image:.tif

OUTPUT

1 image:.tif

8.77 max2 - Pixel b y pixel maxim um of t w o images

This op erator computes pixel b y pixel maxim um of t w o input images.

INPUT

1 image:.tif

2 image:.tif

OUTPUT

1 image:.tif
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8.78 max3d - Pixel b y pixel maxim um of the images in

the stac k

This op erator computes pixel b y pixel maxim um of the images in the stac k.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

8.79 maxlsm - Pixel b y pixel maxim um of the c hannels

in the stac k

This op erator computes pixel b y pixel maxim um of the c hannels in the stac k.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Comma separated list - the c hannels.

8.80 mcrop - Crop an image man ually

This op erator reduces the dimensions of the input image. It crops the de�ned

n um b er of pixels from the eac h side of the image.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Upper offset - n um b er of pixels to crop from the top,

Lower offset - n um b er of pixels to crop from the b ottom,

Left offset - n um b er of pixels to crop from the left,

Right offset - n um b er of pixels to crop from the righ t.

8.81 mcrop3d - Crop an image man ually

This op erator reduces the dimensions of the input image. It crops the de�ned

n um b er of pixels from the eac h side of the image.
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INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Upper offset - n um b er of pixels to crop from the top,

Lower offset - n um b er of pixels to crop from the b ottom,

Left offset - n um b er of pixels to crop from the left,

Right offset - n um b er of pixels to crop from the righ t.

8.82 median - Median �lter

This op erator computes a t w o dimensional median �lter of a structural ele-

men t o v er the giv en image. The structural elemen t comes from the second

input.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Repetitions - n um b er of sw eeps

8.83 median3d - Median �lter

This op erator computes a t w o dimensional median �lter of a structural ele-

men t o v er the giv en image. The structural elemen t comes from the second

input.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Repetitions - n um b er of sw eeps
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8.84 min usabs - Subtract images

This op erator pro duces the image of the absolute v alue of di�erences b et w een

pixel v alues of input images.

INPUT

1 image:.tif

2 image:.tif

OUTPUT

1 image:.tif

8.85 mlsreg - Mo ving least squares registration of im-

ages

This op erator registers t w o images using con trol p oin ts and mo ving least

squares metho d.

INPUT

1 image:.tif

2 image:.tif

2 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Alpha - alpha co e�cien t,

Type - a�ne, similar or rigid.

8.86 mo vl2 - Com bine t w o gra yscale images in to one

color image

This op erator com bines t w o gra yscale images in to one color image. The colors

for eac h input can b e selected from the list.

INPUT

1 image:.tif

2 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Color 1 - color for the �rst input,

Color 2 - color for the second input.
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8.87 mo vl3 - Com bine three gra yscale images in to one

color image

This op erator com bines three gra yscale images in to one color image. The

colors for eac h input can b e selected from the list.

INPUT

1 image:.tif

2 image:.tif

3 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Color 1 - color for the �rst input,

Color 2 - color for the second input,

Color 3 - color for the third input.

8.88 mo vl6 - Com bine six gra yscale images in to one

color image

This op erator com bines six gra yscale images in to one color image. The colors

for eac h input can b e selected from the list.

INPUT

1 image:.tif

2 image:.tif

3 image:.tif

4 image:.tif

5 image:.tif

6 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Color 1 - color for the �rst input,

Color 2 - color for the second input,

Color 3 - color for the third input,

Color 4 - color for the fourth input,

Color 5 - color for the �fth input,

Color 6 - color for the sixth input.
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8.89 mpad - P ad the image with a preset n um b er of

pixels

This op erator expands the dimensions of the input image. It adds the giv en

n um b er of pixels from the eac h side of the image.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Upper offset - n um b er of pixels to add from the top,

Lower offset - n um b er of pixels to add from the b ottom,

Left offset - n um b er of pixels to add from the left,

Right offset - n um b er of pixels to add from the righ t.

8.90 mpad3d - P ad the image with a preset n um b er of

pixels

This op erator expands the dimensions of the input image. It adds the giv en

n um b er of pixels from the eac h side of the image.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Upper offset - n um b er of pixels to add from the top,

Lower offset - n um b er of pixels to add from the b ottom,

Left offset - n um b er of pixels to add from the left,

Right offset - n um b er of pixels to add from the righ t.

8.91 mslice3d - Visualize distance map

This op erator visualizes the distance image supplied as the �rst input. The

shap e description is supplied as the second input. The resulting image con-

tains equidistance surfaces.

INPUT

1 image:.tif

2 text:.txt
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OUTPUT

1 image:.tif

P ARAMETERS

Cell step - the distance b et w een surfaces measured in p er cen t,

Direction - the direction in whic h steps are made to mark con trol p oin ts,

Shape section - the name of the section in the second input that describ es

the shap e of the ob ject.

8.92 mslicegcp3d - Find landmarks or con trol p oin ts for

registration

This op erator �nds con trol p oin ts for registration using the distance image.

The shap e description is supplied as the second input. It w orks lik e mslice3d

(see 8.91 ) but steps are made in one direction to pro duce equidistance surfaces

and in the other direction to mark landmarks.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Cell step - the distance b et w een surfaces measured in p er cen t,

Direction - the direction in whic h steps are made,

Slice direction - the direction in whic h steps are made,

Shape section - the name of the section in the second input that describ es

the shap e of the ob ject.

Cell height - the heigh t of the cell measured in p er cen t.

Cell width - the width of the cell measured in p er cen t.

Cell depth - the depth of the cell measured in p er cen t.

8.93 m ul - Multiply t w o images

This op erator m ultiplies eac h data p oin t in m ultiplier image b y the corre-

sp onding data p oin t in input image and returns the pro duct in the corre-

sp onding data p oin t of the output image.

INPUT

1 image:.tif
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2 image:.tif

OUTPUT

1 image:.tif

8.94 m ul3d - Multiply t w o images

This op erator m ultiplies eac h data p oin t in m ultiplier image b y the corre-

sp onding data p oin t in input image and returns the pro duct in the corre-

sp onding data p oin t of the output image.

INPUT

1 image:.tif

2 image:.tif

OUTPUT

1 image:.tif

8.95 nplot - Plot 2D graph

This op erator pro duces the 2D graph in PNG or XFIG format using gnuplot .

The input �le should con tain the table of t w o or more columns one of whic h

represen ts the argumen ts and the others represen t the function v alues in

corresp onding p oin ts. The input �le can b e generated b y arcplot (see 8.10 )

or apro (see 8.4 ) or apron (see 8.5 ) op erator. Sev eral columns can b e plotted

at once. Data should b e sorted with resp ect to the argumen t. This op erator

can not pro duce the legend but nplot2 (see 8.96 ) can.

INPUT

1 text:.txt

OUTPUT

1 image:.png

P ARAMETERS

X column - n um b er of the column with argumen t,

Y columns - the list of columns with function v alues,

Terminal - XFIG or PNG,

Line width - gn uplot option for the line width,

Line type - gn uplot option for the line t yp e: lines, p oin ts, etc.
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8.96 nplot2 - Plot 2D graph

This op erator pro duces the 2D graph in PNG or XFIG format using gnuplot .

The input �le should con tain the table of t w o or more columns one of whic h

represen ts the argumen ts and others represen t the function v alues at corre-

sp onding p oin ts. The input �le can b e generated b y arcplot (see 8.10 ) or

apro (see 8.4 ) or apron (see 8.5 ) op erator. Sev eral columns can b e plotted

at once. Data should b e sorted in resp ect to the argumen t. This op erator

can pro duce the legend.

INPUT

1 text:.txt

OUTPUT

1 image:.png

P ARAMETERS

X column - n um b er of the column with argumen t,

Y columns - the list of columns with function v alues,

Titles - the list of titles, one title for eac h column,

Terminal - XFIG or PNG,

Line width - gn uplot option for the line width,

Line type - gn uplot option for the line t yp e: lines, p oin ts, etc.,

8.97 pad - P ad the image

This op erator expands the dimensions of the input image. It adds the pixels

to the eac h side of the image. The n um b er of pixels is de�ned in the second

input that can b e generated b y the crop (see 8.22 ) op erator.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

8.98 pad3d - P ad the image

This op erator expands the dimensions of the input image. It adds the pixels

to the eac h side of the image. The n um b er of pixels is de�ned in the second

input that can b e generated b y the crop (see 8.22 ) op erator.
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INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

8.99 plot_sp - Prin t the pixel v alues to the text �le

This op erator prin ts the v alues of pixels to the text �le. Incremen t parameter

n greater than 1 allo ws to prin t out only eac h n th pixel. F unction parameter

allo ws to prin t the actual v alues (eqn) or the natural logarithm (log) of the

in tensit y .

INPUT

1 image:.tif

OUTPUT

1 text:.txt

P ARAMETERS

Increment - coun ter incremen t,

Function - actual v alue or logarithm.

8.100 ppix - Prin t the pixel v alues along the line

This op erator prin ts the v alues of pixels along the line to the text �le. The

line is de�ned as t w o parametric functions: r = ar � t + br for ro w and

c = ac � t + bc for column, where parameter t spans the in terv al [t0; tN ] . The

second output sho ws the image with the line sup erimp osed on it.

INPUT

1 image:.tif

OUTPUT

1 text:.txt

2 image:.tif

P ARAMETERS

ac - slop e of parametric function for column,

bc - o�set of parametric function for column,

ar - slop e of parametric function for ro w,

br - o�set of parametric function for ro w,

t0 - lo w er limit for parameter,

tN - upp er limit for parameter.
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8.101 prutik - Measure t w o distances visually

This op erator sho ws the dialog windo w with the input image in whic h the

user is allo w ed to mark t w o in terv als that are then measured in pixels. The

measuremen ts are prin t in the output �le.

INPUT

1 image:.tif

OUTPUT

1 text:.txt

8.102 pump3d - Con v ert distance image in to v olume

This op erator con v erts an image in to a stac k using the distance map to

determine the z co ordinate.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

8.103 pump3d_data - Con v ert distance image in to v ol-

ume with data

This op erator con v erts an image in to a stac k using the distance map to

determine the z co ordinate. It also set the in tensities in the stac k according

the second input.

INPUT

1 image:.tif

2 image:.tif

OUTPUT

1 image:.tif

8.104 qu3d - A dd quan titativ e data from another c han-

nel

This op erator adds the quan titativ e data from another c hannel to the initial-

ized storage. The image to extract data from is passed as the �rst input. The

second input should con tain the binary ob ject mask. The initialized storage
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is supplied in the third input. The storage is initialized b y the qu3dinit

(see 8.106 ) op erator.

INPUT

1 image:.tif

2 image:.tif

3 text:.txt

OUTPUT

1 text:.txt

P ARAMETERS

Connectivity - 6 or 26,

Tag - String iden ti�er for this c hannel.

8.105 qu3d2csv - Con v ert quan titativ e information to

CSV format

This op erator con v erts the quan titativ e data to CSV format.

INPUT

1 text:.txt

OUTPUT

1 text:.txt

8.106 qu3dinit - Initialize storage for quan titativ e data

This op erator initializes the storage and adds the quan titativ e data from one

c hannel. The image to extract data from is passed as the �rst input. The

second input should con tain the binary ob ject mask.

INPUT

1 image:.tif

2 image:.tif

OUTPUT

1 text:.txt

P ARAMETERS

Connectivity - 6 or 26,

Tag - String iden ti�er for this c hannel.
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8.107 qu3dtrans - Initialize storage for quan titativ e data

This op erator �lters the list of the ob jects and transforms their co ordinates.

The second input should con tain the description of the shap e of the ob ject

mask.

INPUT

1 text:.txt

2 text:.txt

OUTPUT

1 text:.txt

P ARAMETERS

Shape section - the name of the section that describ es the shap e of the

mask,

Percent - if set co ordinates are con v erted to the p er cen t,

Center - if set co ordinates are shifted to the cen ter,

Min Volume - minimal n um b er of pixels in the ob ject,

Max Volume - maximal n um b er of pixels in the ob ject.

8.108 qumap3d - P ain t the mask with quan titativ e data

This op erator pain ts the binary mask with the in tensities from quan titativ e

data. The second input should con tain the quan titativ e data pro duced b y

the qu3dinit (see 8.106 ) or the qu3d (see 8.104 ) op erator.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Connectivity - 6 or 26,

Channel - String iden ti�er of the c hannel,

Index - The n um b er starting from zero that determines the quan tit y in the

list of measuremen ts. Usually 0 means mean v alue, 1 - v ariation, 2 - standard

deviation, 3 - maxim um, 4 - minim um and 5 - median.
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8.109 qumark3d - P ain t the mask with quan titativ e data

This op erator collapses the islands of brigh t pixels in the binary image to

exactly one pixel. It is used to re�ne the landmarks for registration with

mlsreg (see 8.85 ) op erator.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

8.110 qurelab el - Relab el ob jects after the registration

of the mask

This op erator lab els eac h ob ject in the registered mask with its index in the

unregistered mask. Th us it is p ossible to compare quan titativ e data extracted

from di�eren t images using the same mask registered to these images. The

unregistered mask is supplied in the �rst input as binary image. The reg-

istered mask is supplied in the second input as the output of the qu3dinit

(see 8.106 ) op erator. The third input should con tain the landmark of the

registered image, and the forth input should con tain the landmarks of the

unregistered mask.

INPUT

1 image:.tif

2 text:.txt

3 image:.tif

4 image:.tif

OUTPUT

2 text:.txt

P ARAMETERS

Alpha - alpha co e�cien t,

Type - a�ne, similar or rigid,

Connectivity - 6 or 26.

8.111 ra w - Mak e ti� from ra w

This op erator reads ra w image and writes it in ti� format.

INPUT

1 image:.tif
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OUTPUT

1 image:.tif

P ARAMETERS

Columns - n um b er of columns in the image,

Rows - n um b er of ro ws in the image,

Bps - n um b er of bits p er pixel.

8.112 rec3dbp - Morphological reconstruction

This op erator p erforms morphological reconstruction of the stac k from the

mark er image. The sp eci�ed plane of the stac k is compared to the mark er

image.

INPUT

1 image:.tif

2 marker:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Connectivity - 6 or 26,

Plane - the plane of the stac k to compare.

8.113 reconstruct - Morphological reconstruction

This op erator p erforms morphological reconstruction of the image from the

mark er image.

INPUT

1 image:.tif

2 marker:.tif

OUTPUT

1 image:.tif

8.114 reconstruct3d - Morphological reconstruction

This op erator p erforms morphological reconstruction of the image from the

mark er image.

INPUT

1 image:.tif

2 marker:.tif
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OUTPUT

1 image:.tif

8.115 regmax - Regional maxima

This op erator �nds regional maxima.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Minimal number of pixels - Minimal n um b er of pixels in the ob ject,

Maximal number of pixels - Maximal n um b er of pixels in the ob ject,

Minimal number of blobs - Minimal n um b er of ob jects,

Connectivity - 4 or 8.

8.116 regmin - Regional minima

This op erator �nds regional minima.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Minimal number of pixels - Minimal n um b er of pixels in the ob ject,

Maximal number of pixels - Maximal n um b er of pixels in the ob ject,

Minimal number of blobs - Minimal n um b er of ob jects,

Connectivity - 4 or 8.

8.117 restac k3d - Remo v e planes from the stac k

This op erator remo v es planes from the stac k with the sp eci�ed step.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Step - planes are remo v ed with this step.
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8.118 rev col - Rev erse columns

This op erator rev erses columns in the image. Th us the leftmost pixel in eac h

ro w b ecomes the righ tmost one and so on.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

8.119 rev col3d - Rev erse columns

This op erator rev erses columns in the image. Th us the leftmost pixel in eac h

ro w b ecomes the righ tmost one and so on.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

8.120 revro w - Rev erse ro ws

This op erator rev erses ro ws in the image. Th us the upp ermost pixel in eac h

column b ecomes the lo w est and so on.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

8.121 revro w3d - Rev erse ro ws

This op erator rev erses ro ws in the image. Th us the upp ermost pixel in eac h

column b ecomes the lo w est and so on.

INPUT

1 image:.tif

OUTPUT

1 image:.tif
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8.122 rob el - Pro duce the image of round strip

This op erator pro duces the image of round strip that includes all blobs from

the second input. The �rst input is used to determine the cen ter of p olar

co ordinates. The third input con tains the list of p oin ts in p olar co ordinates

that determine the inner and outer b orders of the round strip. This �le can

b e generated b y the ropri (see 8.125 ) op erator. The pixel in the output

image is "on" if it is "on" in the second input and its co ordinates b elong to

the round strip.

INPUT

1 image:.tif

2 image:.tif

3 text:.txt

OUTPUT

1 image:.tif

8.123 rogri - Divide the image in to sectors

This op erator divides the image from the second input in to sectors. The

pixels are switc hed o� in the output if their p olar angle is closer than the

prede�ned v alue (A ccuracy) to the sector delimiter.

INPUT

1 image:.tif

2 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Number of bins - n um b er of sectors to pro duce,

Accuracy

8.124 rop ol - Prin t the pixel v alues

This op erator prin ts the pixel v alues from the third input to the text �le in

p olar co ordinates. The cen ter of the co ordinate system is calculated from

the �rst input. The second input is used as the mask. F unction parameter

allo ws to prin t the actual v alues (eqn) or the natural logarithm (log) of the

in tensit y .
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INPUT

1 image:.tif

2 image:.tif

3 image:.tif

OUTPUT

1 text:.txt

P ARAMETERS

Function - the actual v alue (eqn) or the natural logarithm (log).

8.125 ropri - Prin t the landmarks of the b orders of the

round strip

This op erator calculates the list of p oin ts in p olar co ordinates that determines

the inner and outer b orders of the round strip. The cen ter of the p olar

co ordinates is calculated from the �rst input. The second input is the list

of blobs with p olar co ordinates of cen troids that can b e calculated b y the

blo2pol (see 8.13 ) op erator. The output is sorted with resp ect to the p olar

angle.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 text:.txt

8.126 rotate - Calculate the rotation angle

This op erator computes the rotation angle using in v arian t momen ts and ro-

tates the image. The text �le with calculated angle is the second output.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

2 text:.txt

8.127 rv3d - Rotate the stac k around the v ertical axis

This op erator rotates the stac k around the v ertical axis in the direction op-

p osite to that used in the lv3d (see 8.71 ) op erator.
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INPUT

1 image:.tif

OUTPUT

1 image:.tif

8.128 sa v e - Sa v e �le

This op erator sa v es an input �le in the serv er "public" folder with assigned

name.

INPUT

1 image:.tif

8.129 setp - Set one plane in the stac k

This op erator sets one plane in the stac k from the second input.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Plane - the plane to set.

8.130 shap e - Characterize the shap e

This op erator outputs the description of the shap e.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

8.131 shap e3d - Characterize the shap e

This op erator outputs the description of the shap e.

INPUT

1 image:.tif

OUTPUT

1 image:.tif
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P ARAMETERS

Connectivity - 6 or 26.

8.132 shrink - Shrink image via pixel subsampling

This op erator reduces the size of the input image using pixel subsampling.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Scale - the scaling factor from 0 to 1.

8.133 shrink3d - Shrink image via pixel subsampling

This op erator reduces the size of the input image using pixel subsampling.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Scale - the scaling factor from 0 to 1.

8.134 solo - Extract quan titativ e information

This op erator calculates the giv en statistical estimator of pixel in tensities for

eac h blob, listed in the �rst input that can b e generated b y the blob op era-

tor. The statistical estimators are calculated for eac h of �v e input images �

c hannels (inputs 2 � 6). They are placed in the corresp onding column of the

output �le. The mean v alue, median v alue, maxim um, minim um, n um b er of

pixels, v ariation or standard deviation can b e calculated for blobs (n uclear),

their surroundings (outn uc) and the union of them (energid). The ratio of

v ariances in pixel v alues b et w een and within these t w o classes (v arb c) can

b e calculated if outnuc is selected as the Mask parameter for this c hannel.

INPUT

1 text:.txt

2 image:.tif

3 image:.tif
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4 image:.tif

5 image:.tif

6 image:.tif

OUTPUT

1 text:.txt

P ARAMETERS

The follo wing parameters are de�ned for eac h of �v e input c hannels:

Mask - n uclear, energid or outn uc,

Stat - mean, median, max, min, stdev, v ar, area or v arb c,

P - one letter lab el.

8.135 splitlsm - W rite eac h color in the separate �le

This op erator splits the input color image in to three gra yscale images, one

for eac h color c hannel.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

2 image:.tif

3 image:.tif

8.136 splitrgb - W rite eac h color in the separate �le

This op erator splits the input color image in to three gra yscale images, one

for eac h color c hannel.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

2 image:.tif

3 image:.tif

8.137 sselect - Select ob jects according to the shap e

This op erator �lters ob jects in the binary image according to the shap e.

The template is pro vided in the second input as the binary image. The

comparison is insensitiv e to the rotation, translation and scaling.
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INPUT

1 image:.tif

2 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Max segment - maximal n um b er of pixels in the ob ject,

Min segment - minimal n um b er of pixels in the ob ject,

Rule - accept or reject,

Criterion - maximal allo w ed error,

Connectivity - 4 or 8.

8.138 sselect3d - Select ob jects according to the shap e

This op erator �lters ob jects in the binary image according to the shap e.

The template is pro vided in the second input as the binary image. The

comparison is insensitiv e to the rotation, translation and scaling.

INPUT

1 image:.tif

2 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Max segment - maximal n um b er of pixels in the ob ject,

Min segment - minimal n um b er of pixels in the ob ject,

Rule - accept or reject,

Criterion - maximal allo w ed error,

Connectivity - 6 or 26.

8.139 strel - Structural elemen t

This op erator generates a structural elemen t �le.

INPUT

0 OUTPUT

1 text:.txt

P ARAMETERS

Window width - in pixels,
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Window height - in pixels,

Shape - disk or square.

8.140 strel3d - Structural elemen t

This op erator generates a structural elemen t �le.

INPUT

0 OUTPUT

1 text:.txt

P ARAMETERS

Window width - in pixels,

Window height - in pixels,

Window depth - in pixels,

Shape - disk or square,

Shape - disk or square.

8.141 strel3dw - Structural elemen t

This op erator generates a structural elemen t �le.

INPUT

0 OUTPUT

1 text:.txt

P ARAMETERS

Window width - in pixels,

Window height - in pixels,

Window depth - in pixels,

Window wall - in pixels,

Shape - disk or square,

Shape - disk or square.

8.142 surf2v ol - Dra w triangulated surface

This op erator dra ws triangulated surface.

INPUT

1 text:.txt

OUTPUT

1 image:.tif
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8.143 surf3d - Pro duce triangulated surface

This op erator pro duces triangulated surface.

INPUT

1 image:.tif

OUTPUT

1 text:.txt

P ARAMETERS

Scale column - horizon tal scale,

Scale row - v ertical scale,

Scale plane - scale in z direction,

Maximal penalty of edge removal - for surface re�nemen t,

Minimal angle - for surface re�nemen t,

Format - vtk, o ogl, o oglb or gts.

8.144 surf3dfull - Pro duce triangulated surface with full

con trol

This op erator pro duces triangulated surface.

INPUT

1 image:.tif

OUTPUT

1 text:.txt

P ARAMETERS

Scale column - horizon tal scale,

Scale row - v ertical scale,

Scale plane - scale in z direction,

Maximal penalty of edge removal - for surface re�nemen t,

Minimal angle - for surface re�nemen t,

Format - vtk, o ogl, o oglb or gts,

Step x - in pixels,

Step y - in pixels,

Step z - in pixels,

Function - cartesian, tetra, tetra_b ounded or tetra_b cl.
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8.145 thresh b - Threshold pixel v alues in eac h blob

This op erator generates a binary image b y thresholding the input image.

Pixel v alues greater than the cuto� v alue are set to 255 in the output image.

Pixel v alues less or equal to the cuto� are set to 0. The cuto� v alue is

calculated b y Otsu's metho d in eac h blob con tained in the second input.

Otsu's metho d c ho oses the threshold to minimize the in traclass v ariance of

blac k and white pixels [ 3 ].

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

8.146 threshold - Threshold pixel v alues

This op erator generates a binary image b y thresholding the input image.

Pixel v alues greater than the cuto� v alue are set to 255 in the output image.

Pixel v alues less or equal to the cuto� are set to 0. The cuto� v alue can

b e sp eci�ed b y a user or calculated b y Otsu's metho d, whic h c ho oses the

threshold to minimize the in traclass v ariance of blac k and white pixels [ 3 ].

Second output giv es the actual threshold used.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

2 text:.txt

P ARAMETERS

Threshold level - the threshold v alue,

Method - plain or otsu,

Process? - do actual transformation or not.

8.147 threshold3d - Threshold pixel v alues

This op erator generates a binary image b y thresholding the input image.

Pixel v alues greater than the cuto� v alue are set to 255 in the output image.

Pixel v alues less or equal to the cuto� are set to 0. The cuto� v alue can

b e sp eci�ed b y a user or calculated b y Otsu's metho d, whic h c ho oses the
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threshold to minimize the in traclass v ariance of blac k and white pixels [ 3 ].

Second output giv es the actual threshold used.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

2 text:.txt

P ARAMETERS

Threshold level - the threshold v alue,

Method - plain or otsu,

Process? - do actual transformation or not.

8.148 turn - Rotate image on giv en angle

This op erator rotates image to a giv en angle (second input) that can b e

calculated b y the rotate (see 8.126 ) op erator.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

8.149 turn3d - Rotate image on giv en angle

This op erator rotates image to a giv en angle (second input) that can b e

calculated b y the rotate (see 8.126 ) op erator.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

8.150 tv3d - Rotate the stac k around the horizon tal axis

This op erator rotates the stac k around the horizon tal axis.

INPUT

1 image:.tif

OUTPUT
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1 image:.tif

8.151 v a vg - A v erage images pixel b y pixel

This op erator a v erages t w o images pixel b y pixel.

INPUT

1 image:.tif

2 image:.tif

OUTPUT

1 image:.tif

8.152 vmabs - Subtract images

This op erator pro duces the image of the absolute v alue of di�erences b et w een

pixel v alues of input images.

INPUT

1 image:.tif

2 image:.tif

OUTPUT

1 image:.tif

8.153 vmax - Pixel b y pixel maxim um of t w o images

This op erator computes pixel b y pixel maxim um of t w o input images.

INPUT

1 image:.tif

2 image:.tif

OUTPUT

1 image:.tif

8.154 vrgb - Com bine three gra yscale images in to one

color image

This op erator com bines three gra yscale images in to one color image.

INPUT

1 image:.tif

2 image:.tif
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3 image:.tif

OUTPUT

1 image:.tif

8.155 vrm bg - Remo v e bac kground signal

This op erator remo v es bac kground signal form the image. Bac kground is

to b e estimated quan titativ ely and its mean and standard deviation is to b e

presen t in the appropriate section in the second input. The v alue <Bgr mean

co e�>*<bgr mean> + <bgr stdev co e�>*<bgr stdev> is subtracted from

eac h pixel.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Bgr mean coeff - the co e�cien t for the mean v alue of bac kground signal,

Bgr section - the section with measuremen ts in the second input,

Bgr stdev coeff - the co e�cien t for the standard deviation,

Bgr data - the string iden ti�er for the measuremen ts.

8.156 vrm bg_1 - Remo v e bac kground signal

This op erator remo v es bac kground signal form the image. The mean and

standard deviation of it is to b e pro vided b y the user. The v alue <Bgr mean

co e�>*<bgr mean> + <bgr stdev co e�>*<bgr stdev> is subtracted from

eac h pixel.

INPUT

1 image:.tif

2 text:.txt

OUTPUT

1 image:.tif

P ARAMETERS

Bgr mean coeff - the co e�cien t for the mean v alue of bac kground signal,

Bgr mean - the mean v alue of bac kground signal,

Bgr stdev coeff - the co e�cien t for the standard deviation,

Bgr stdev - the standard deviation.
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8.157 vstrel - Con v ert structural elemen t to the image

This op erator con v ert structural elemen t to the image.

INPUT

1 text:.txt

OUTPUT

1 image:.tif

8.158 vstrel3d - Con v ert structural elemen t to the im-

age

This op erator con v ert structural elemen t to the image.

INPUT

1 text:.txt

OUTPUT

1 image:.tif

8.159 vtxt - Con v ert the stac k to text �le

This op erator con v erts the binary image stac k to the text �le.

INPUT

1 image:.tif

OUTPUT

1 text:.txt

P ARAMETERS

Format - XYZ or VRML,

Connectivity - 6 or 26.

8.160 vv arb c3d - Calculates the ratio of v ariances

This op erator calculates the ratio of v ariancies of pixel v alues in the image

b et w een and within t w o classes. The pixels of the �rst class b elong to blobs,

the second class includes all the pixels that b elong to surroundings. The

input is the list of blobs and can b e calculated b y the qu3dinit (see 8.106 )

op erator.

INPUT

1 text:.txt

OUTPUT
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1 text:.txt

P ARAMETERS

Output section - the name of the output section,

Class 1 section - the name of the section that describ es �rst class,

Class 1 data - the string iden ti�er of the data that describ es �rst class,

Class 2 section - the name of the section that describ es second class,

Class 2 data - the string iden ti�er of the data that describ es second class.

8.161 zscale3d - Scale the stac k in z direction

This op erator scales the stac k in z direction.

INPUT

1 image:.tif

OUTPUT

1 image:.tif

P ARAMETERS

Scale - the scale.
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