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SECTION 1

Overview
DIAGRAM 1.1 Jobs

Jobs are automated procedures for complex image acquisition and
data analysis. Typically it is a conditional acquisition on well plates,
dishes or slides for long times. It may include Confocal and
widefield camera acquisition combined with photo-activation or
bleaching.

The strength of Jobs is their flexibility. They relay on building
blocks that can be freely assembled into arbitrary procedures in
order to fulfill any particular needs.

As all this is done visually using Drag&Drop it is called Visual
Programming.

This approach combines advantages of programming — flexibility
— and limits the drawbacks: having to learn how to program.
When such procedures — Jobs — are executed, images and
analysis data are produced. The images are stored in ND2 files.
Metadata and analysis results are stored in the database
together with links to the ND2 files. Since the complete
acquisition history is stored in the database as well as the whole
organization and structure of Jobs and Projects they appear in
and Analysis Recipes it is called Asset Management.

About Tasks

Jobs are composed of tasks Task Reference. The order of tasks
in a job and their layout is essential. Tasks are executed in the
same order in which they appear in the job: from the top to

the bottom. There are two kinds of tasks: simple tasks and

tasks that have blocks with other tasks nested inside them

(e.g. loops and conditions). If there were only simple tasks the
job would be a mere chain of tasks, but on the other hand it
would be difficult to write a simple time-lapse with 100
repetitions, as one would have to copy the tasks 100 times. In
order to avoid this copying there are tasks which have an inner
block that can embed other tasks. Loops for instance can embed
other tasks. When a loop is run, it repeatedly executes the
whole inner block of tasks one after another. Next good example
of tasks that can embed other tasks is the Condition (Condition
IF, Condition (if-else)). Conditions are used for branching.
Embedded tasks in a condition are executed only if that




DIAGRAM 1.2 Order of Execution

1. Goto to Well Al

3. Capture with DAPI

Order of Execution

-

condition is valid. One may want to take more images on a

well only if there is some signal otherwise go on the successive.

e Tasks are executed in order.

e If a task has any inner block with tasks, all tasks in that block are
executed in order one zero (condition is not met), one (condition
is met) or many times (e.g.: loop 100 times).

Some of the tasks require other tasks to be present in the job.
They depend on them. For instance a well loop that goes over
wells requires a selection of wells on a plate in order to loop
over it. Well selection requires a plate definition in order to
know if it is a 24-well, 96-well or a plate.

Some operations like Capture or Z-Stack acquisition have
separate tasks for definition and Execution. This may be useful in
situations where a single definition is to be executed in different
places in the program.

Tasks have different parameters depending on their kind.

These parameters are set mainly in design time (e.g. in Job
definition) or may be changed in runtime. This can be done
interactively (by showing a window) or automatically using
expression.




SECTION 2

Menu and Explorer

HCA/OBS | Addons Deconvolution  Help
JOBS

Explorer...

Create Mew JOE...

JOBS Editor Options...

v  Close Job Results upon Job Start

The Menu

Jobs Menu gives basic framework for working with Jobs. It is
accessible from the Top Menu Bar where it groups fundamental
settings and managing tools.

Jobs Explorer

Before creating a job, you need to open the Jobs Explorer window,
where all jobs and all acquired data are viewed and managed.

JOBS Explorer X

Database: ‘C:\PrcgramData\LaburaturyImaginguobs\jcbsdb‘dat j

Project: Fq. MNew Properties B Results

Jobs: "} mew éEdi‘t @ Results ‘ * l-z|- E@

Run: HCA Fixed | HCA Live
[ﬁ Order by: Date

Il |

a6 well plate, 13 wells,

= | = Well Plate_Create Focus Surface Capture Largelmage with hol
Tue 2019-02-05 11:51 AM (0 images, 1 minute 33 seconds)

Vview Job Results.. Double Click
View Job Results in a New Window... ALT + Double Click
Run JavaScript

Open Containing Folder

Export to TIFF Files...

Copy/Move Selected Jobrun...

Delete Job Run

»

Save this Job Definition As...

Job Run Properties

e area selection

Run Job..
Edit Jab...

View Job Results...

Run Analysis...

Run JavaScript b
Rename Job Definition

Duplicate Job Definition

Delete Job Definition

Lock Job Definition

Expaort Job Definition...
Export to TIFF Files...

Show in JOBS Toolbar control

I

Jobs Explorer is the window for managing Jobs, Individual
Runs with their Image data and Metadata. Most common actions
are done from toolbars. Jobs related operations are done

from context menus.

At the top there is an information line with current database
location together with Database backup and properties. Below




is current project selection with related tools and Jobs toolbar.
The Job list is organized into a shallow tree view with Jobs as
nodes and Individual runs as leaves. Runs are shown by date
and time with the number of images acquired and duration.

Managing Projects and Jobs

Jobs are organized into Projects. In the top row of the JOBS
Explorer window, there is a pull-down menu containing all created
projects.

A project is no more than a named container for storing / sorting
of jobs. Create your own project or use the default one. It

is up to the user and his needs to choose the criterion for
grouping jobs into projects. It can be either by an assay (e.g.

“cell proliferation”, “translocation”, etc.) or by users (e.g.
“Catherine”, “John”, etc.).

The Jobs Explorer shows the contents of one project at a time

as a list of jobs. Each job can be unfolded to disclose all instances
of when it was run. The job represents the definition

which can be viewed and modified in an editor or a wizard

and run. The run instances can be opened to reveal a view on
acquired images and data.

The structure of Projects, Jobs and individual job Runs is designed
to be flexible. The user chooses what the projects and

jobs will be. There can be completely different Job runs under

a single job, but the usefulness of such an organization is very
low. Therefore it is a good idea to keep similar jobs together.

For instance it may be useful to have the 10 hour proliferation

job together with 5 hour one. But it may not be wise to put 6 well-
plate data together with 96 well-plates because of later
visualization.

Projects are managed from the Project toolbar from Jobs Explorer.

IMAGE 1.1 Projects, Jobs and Runs

1. Project "Proliferation"

JOB JOB
1 hour time-lapse 10 hours time.lapse

2. Project "Translocation"

JOB JOB
96 well-plate

24 well-plate




Database Location Project selection Active Project Properties

\ Add New Project View Project Results

JOBS Exp@ X
Database: fc:\ProgremData\Laboratory Ithaging\Jobs\jobsHb.dat j

Project: !NewProject E]E‘p New [g]; Properties @ Results
Add New Job sbe—"% New /ZEdit [Q Resuts | X % @ ———— Import from File

ﬂ Order by] Date

multipointjvell WID
A1_Largelnjagex10_x20capture_Focu Surfade timelapsel
¥ Well Plate |Create Focus Surface Capture Largelmage with hole area

Tha 2N1§-N2-NS 11:51 AN} /N imanac 1 i 22 caran, Ay

>
/

Run Job Edit Job View Job Results Delete Selected Job

JOBS Toolbar

The JOBS Toolbar has some common features with the
Jobs Explorer. It enables organizing, editing and running
single Jobs or Job Wizards. A job can be added to the
toolbar from within the Jobs Explorer Window — right
click on the job name and select Show on Toolbar or just
drag and drop Jobs from the Job Explorer.

JOBS Toolbar X

(1op Well Plate_ Create Focus Surface Capture Largelmage with hole area se...

{5 Stitch Me with MaxIP

Edit This Job

Run: HCA Fixed|[HCA Live ]
& ;}4 \ \ Add New Job from Template

j1og multigointwell WID

Remove This Job

Add New Job from Template...

jog Al_Langelmagex10_x20capture | Button Properties...

Run Job

Toolbar Menu




CHAPTER 2

Getting
Started

There are many ways how to create a job.
The best way is to start by loading a
predefined template and adjusting its
parameters immediately or later in the
Definition wizard. You can also start a new
job from scratch.

ﬁ Job Definition - Well Plate_ Create Focus Surface & Capture Largelmage with hole area selection* o x|
I 1 3§
Rows lcons Expert mode = E& 5 - mﬁ'"‘pm - mapon -
Well Plates (~]
Define Plate Properties %_S Edit Wizard % Parameters
Select Wells ["] Well make focus surface only
-‘t\{ Loop over Wells D Well make focus surface capture NxN
["] Well make focus surface capture all area
Label Wells (- [a]
Align Plate =S | ‘:
“— 2 SR A:icpulte celmion ell make focus surface capture NxN O ‘
@_’7 Manual Plate List
@t\ Loop over Plates AFSettings_for_make_surface : setup autofocus 7l~ ‘
Move to Well ‘\‘7\ AFSettings_for_image : setup autofocus ke ‘
@ Move to Well Center -
O | Use Well_Plate with 96 wells ;'.—( ‘
PN Move to Previous/Next Well
Sample Holder Align Well_PlateWellplate (Aligned) 2 ‘
Define Slide ells ir ; ‘
o nake focus surface capture NxN O.
Q Define Stage Area
Ve : Ve P8
m Difine Sthge Aren - Legacy n NellSelection_for_focus_surface : select wells in Well_PlateWellplate (13 wells selected) o ‘
N lign  Align slide “|D WELL LOOP ¥
= focus_surface_LOOP : for each well in WellSelection_for_focus_surface.Selection
% Manual Slide List
| Move to center of focus_surface_LOOP.CurrentWell |
%y  Loop over Slides
Time Series m Autofocus_for_surface : do autofocus using AFSettings_for_make_surfaceSettings |
@3 Time Lapse I(TW assian current 7 to focus surface 100D CurrentWell Position.z |
() [[7085 Explorer x 7]
z B WellSelection_for_focus_surfaceSelection ‘
Database: \C:\ngramData\Laboramry Imaging\Jobs\jobsdb.dat j
[\ = . -
N{W Project:  |NewProject t E‘. New é]; Properties @ Results Well make focus surface capture NxN O,
g Jobs: %% New é Edit Results ‘ X -'q- Bid)]
= |
ooo ||Run: | HCA Fixed | HCA Live ‘\ =
Ll ‘ = 1|2
[] Order by: Date = >

b WID
— A1l 10,5 pture_Focu Surface timel. 1
L v Well Plate_Create Focus Surface Capture Largelmage with hole area selection

Tue 2019-02-05 11:51 AM (0 images, |~

96 well plate, 13 wells, JOBS Toolbar X

[i5g Stitch Me with MaxIP

[/og multipointwell WID

i‘ffog A1_Largelmagex10_x20capture_Focu Surface timelapsel

ﬂj@g Well Plate_ Create Focus Surface Capture Largelmage with hole area se...




SECTION 1

Creating Jobs

Using Job Templates

Easiest way to start using Jobs is to choose from pre-existing

Job templates created for most common tasks. Either by clicking

the Add New Job from Template button in Jobs Explorer

or the Load Job Templates button in the Job Definition window

you can access the Job Templates.

JOBS Explorer X

Database: [C:\ProgramData\Laboratory Imaging\Jobs\jobsdb.dat 'I

Project: [NewProject B}E‘p New)aproperties @ Results

Jobs: Joﬁ- New ‘/éEdit Results ‘ )(?'-‘

Run: HCA Fixed] HCA Live] ~

ﬁ Order by: Date

|Add New Job from Template

mlj :

multipointwell WID
ﬂ A1_Largelmagex10_x20capture_Focu Surface timelapsel
¥ Well Plate_ Create Focus Surface Capture Largelmage with hole area selection
Tue 2019-02-05 11:51 AM (0 images, 1 minute 33 seconds)
96 well plate, 13 wells,

A template is a predefined set of tasks (see Task reference)
which you simply insert to your current job definition. The
template can be used either “out of the box” or you can select
a template closest to your objective and add other tasks to it.
To insert the selected template to the job definition window,
press the Import button.




Using Definition Wizard

A Job is usually run multiple times to acquire data in different
conditions. It happens that few parameters have to be

changed before each run (e.g. length and interval of a timelapse,
well-plate metadata, like drug concentrations or labels,

or even threshold intensity level). For this reason it is possible
to mark some tasks for reviewing in a Wizard. In this case it is
possible to run a Wizard where only the tasks that were

marked are presented for definition. This is also useful for
specialist / operator role division. The specialist creates complex
Jobs with decisions and analyses. He does not want the operator
to see all the complexity of the task but still needs to let

him change a few parameters. The definition wizard enables
this.

@ PLATE LOOP ¥ X
PlateLoop : for each plate in ManualPlateListList
WellSelection : select wells in PlateLoop.CurrentPlate (60 wells selected) EV‘ |
@ WELL LOOP ¥ »
WellLoop : for each well in WellSelection.Selection
generate points in Ve .CurrentWe nght CI ICk
ble Task
& POINT LOOP ¥ »
PointLoop : for each point in GeneratedPoints.Positions 7 Pytin Wizard
Condition6 : First PointLoop doy » [ show at Runtime
I \T\ Autofocus on Well==0n the first point in well Select All
Delete
@ If ( HCA_PFS_State < 2 ) Theny |
Cut
@8] prson Switch off Copy
k Enable Task in Test Run
@ If ( Job.PFSON.FocusFailed ) Theny | »  Disable Task in Test Run
\#l Expression (¢ Switch off PES between wells OR — Requ;res parameters...
A Il

When inserting a wizard, a question column is displayed
during execution.

®" Job Wizard - Fixed Samples

- template for Well Plate experiments on fixed samples
- - it can be set to use z-stacks, large images, different autofocus settings, PFS etc.
Fixed Sampl sl = ot
TACLOMTIP S - individual well selection and labelling is allowed per plate.
- "TEST RUN" captures only one selected well using all of the same settings

its on the well.
Job Parameters

il

) @ GeneratedPoints : generate points in WellLoop.Currentwell
Define Plate

Point Set Name {GeneratedpuiMS ] on [ elliLoop.Currentwell B]

2B

Select Plates Working Area O Whole well E]

Field Size

XY Pattern inside Well
Customize Preview Field Size

o )|
. B Objective 1 - Plan Apo A 10x B
Define OCs for capturing

Area Restriction . Whole Area E]
Point Placement Covering B
[ overlap %

Scan Direction
Frames on Border | (f] Frame inside E] w"'ﬂagc:f{;gii::s?‘: i

Capture Large Images Setting

o lp [ ®

Summary of experiment: 1x 96 well plate, 9 sites (Covering), 1 Lambda (FITC)

All tasks should be highlighted green, Export \ Test Run l [ P Run ] [

Close




Creating a New Job from Scratch

1.Go to Job Explorer window.

2.Here you can select an existing project or create a new
one by clicking the Add New Project button.

3.After choosing a project click on the Add New Job
button.

4.The Job Definition window opens. Here you can
combine all different tasks to create a new job fulfilling
your research needs together with all available devices
compatible with NIS Elements.

Just drag and drop tasks from the left into the main area
of the Job Definition window.

5.The tasks inside a job definition can be reorganized by
dragging them up or down. Tasks which are not needed
at the moment can be placed in the temporary area
(Show/Hide Deposit button) or deleted by dragging the
task out of the job window.

6.To set the task parameters, double click the task.

7.Don't forget to save your job before closing the Job
Definition window.

3 Job Definition - NewJob2

‘ Rows  Icons

’mtﬁd‘ E} E}ﬁv

€ >
Sample Holder

=2
=
Hy
B

<

Well Plates

Define Plate
Select Wells
Loop over Wells
Label Wells

Align Plate
Manual Plate List

Loop over Plates

&2  Move to Well

Move to Well Center

Move to Previous/Next Well

Define Slide

Define Stage Area

Define Stage Area - Legacy
Align Slide

Manual Slide List

Loop over Slides

Time Series

N

- ml X

Properties

E
’ mglmport o maport v




SECTION 2

Job Definition

Job Definition window is a main place for editing the Job program
flow and changing task parameters.

3 Job Definition - QuickScan m x
Rows  Icons Expert mode | % B E@ ¥,
H > Import ¥ E“ Export ¥
Well Plates [~
Define Plate ‘ Properties %; Edit Wizard % Parameters
Select Wells L Minimum Num of Cell in FOV:‘ 5 ]
33558 Loop over wells [2]

o -
Label Wells | QuickScan_CaptureDefinition : capture definition j.:\ I (B
|w Align Plate Experiment_CaptureDefinition : capture definition 7.;- |
By Menual plate List | new Dish BD Biosciences 351005 |

Loop over Plates
GeneratedPoints : generate points in Dish.Dish.Dish @

Incorrect Field Size.

PointsToAcquire |

Move to Previous/Next Well q
< POINT LOOP ¥

Points : for each point in GeneratedPoints.Positions

Move to Well

Move to Well Center

Define Slide 2 z
‘ @ Capture QuickScan_Capture using ... |

J CellCount on QuickScan_Capture.Image

Define Stage Area

Align Slide

% Manual Slide List

q Define Stage Area - Legacy |
—

()t (e v

‘ NewPoint : add point to PointsToAcquire... \

JPas Loop over Slides r
4l

1] D TIMELOOP ¥

The window features two panes below a toolbar: The Task Palette,
The Main Program. Below are two buttons for Running the Job or
Invoking a Wizard.

Toolbar

The top toolbar row controls whole job operations like Saving,
Importing, Exporting and loading from Template. Second line
controls appearance.

Task Palette

8588 DeﬁnLv-— ‘QuickScan

Import/Export

_mix |
=87 soetmode |4 fA @y~ | pmen - cplgeor -
Well Plates [~
Define Plate Prc;erties %;S_Editwizard %Para{ters
Select Wells Parameters

Mym Num of Cell in fOV:| 5| N
7] [a]

Q. - — “ure definition jvt
Exper ,...c.E_Q!,LWLZg[g. . apture definition P
| new Dish BD Biosciences 351005 |

Loop over Wells

|~
Label wells [

Properties

Align Plate

Manual Plate List

B
B




Task Palette

All available tasks are displayed in the Task Palette in a form of
icons or icon with description. Tasks are organized into logical
groups. Some Tasks depends on the presence of some devices.
They may not appear in the palette until that device is added in
the device manager.

Main Program Area

This pane holds the tasks that form the program. Each Task has an
Icon and text that describes what the task will do when

Settings
|

New Slide

Slide Name [snde

[ Select from DB... I Custom Slide...

g

Slide Orientation on Stage:

Define by Label Area Position

KN KN

Orientation [ [ Left

Limit Working Arez Dimensions: length 50.0 mm, width 25.0 mm

Shape l 3 Rectangle a| Left 12.51?] mt  Width [ 35 ? mn
Define by l EE3 Dimensions {v]| Top | s[=] mn Height [ 15-%ﬁ§ mn
Align S:lide.SIide ,

Caption

executed. Every task has different parameters which are revealed
by double-clicking on the task itself. Tasks can be marked as to be
shown in the Wizard or in Runtime.

Deposit
The deposit pane is used to hold snippets of job programs in
order to have them stored together with current Job for later use.

Operation

Most of the editing operations are done by simply moving the
Tasks around. This is done by Drag&Dropping tasks.

¢ To insert a task into the job program, drag the icon to the main
program area which contains the job definition.

¢ To move a single task or multiple tasks to different place hold the
task in the main area and drag it to another place in the program.
¢ To delete a task from program drag it simply out of the job main
program area.

¢ To move single or multiple tasks between the program and
deposit, drag and drop them there.




SECTION 3

Building Jobs

Defining samples

First step of any job procedure is to define your samples. You can
choose between well plates, dishes, slides or free shapes.

If defining standardized sample holders (plates, dishes, slides), it is
recommended to select the specific product model you're using
from the database. This can be done by clicking the Select from
DB... button.

Select Wellplate ) =

Search| 237105

.. 156545 =
i L CZEEE I IE e e E
..160377 A
..161093 S
..164588

164590 ¢
..165305 5
.. 165306

167008 £
..168055 F
.. 176747 E "
..236001

..236105 H
..236107

236108

..237105 L,

Company: Thermo Fisher, Type: Nunc, Model: 237105
Well count: 96, Working Area: radius 3.3 mm

OK ‘\[ Cancel |

After choosing the proper sample holder, click OK and set the
Working Area in the define task menu. Set single plate / dish /
slide by defining the threshold distances from the border of the
holder as needed. When using slides or custom shapes, you have
to define the slide / shape width and height (Define Slide/ Define
Free Shape).

Any sample holder that was selected in previous steps has to be
properly aligned. This can be done using the Align Plate or Align
Sample buttons. In case of well plates, you have to define the
well plate orientation and a position of at least one selected well.
You can choose between the center setting, 3 o'clock edge
position or any other three edge positions.




For more information about well plate aligning please see Align

Plate.

EEH | Align el _Plzte.Wellplate (Aligned)

Name | AlignPlate

] Align {'.’v'e!r_P!ate,Weliplate 'l

I & " m o o @ »

Align Wells / Test /

Recommended Well

9

Selected Well

0 1 »

‘ A1 Calibration:

[ from) ¥ fmm] [
48.076 -35.102
48.094 -29.653
50.995 -30.073

( Add ]

[ Remove H Remove All ]

[ ettt Jrove o et

@ Click on another well to start its calibration. Calibrate more wells to increase accuracy.

. Calibrated Well

When using dishes, the only parameter you have to set in the
Define Stage Area window is the dish position. You can use some
methods mentioned below.

2 : Cirde with Radius 5.0 mm

Name [ StageArea ]

Shape c} Circle by 3 points

D Rectangle by 2 corners
EE Rectangle by sides
D Rectangle by 3 corners
.{3 Convex Envelope

(2 ") smooth Envel ke

g/ Smooth Envelope S
’Qﬂ Polygon

@ Cirdle by 3 points

(Q Cirde by radius
N

]

When working with slides, you have to set the slide top left corner
and define the Bottom right corner position.

In the case of free form, it can also be manually positioned in an
analog manner by the shape created using the "Define Stage
Area" task in the above figure.

Align Slide.Slide

@ the slide is not perfectly aligned with

Nme  [Aign D xom Jvimm |
Slide [Slide.shde v] 5 BEGC EAA
0 Alignment Saved
Set |
)

Clear I Clear All




Defining Capture

Before capturing any images using the Capture task you have to
define the capture settings in the Capture Definition task window,
where you select your optical configuration to be used to capture
each of the channels. Typically, laboratory computer image
analysis systems consist of a computer, a camera, and a
microscope equipped with certain accessories (objectives,

filters, shutters, illumination, rotary changers, etc).

Most of the mentioned microscopic hardware is often motorized
and therefore can be controlled via NIS Elements. In addition,

it is possible to integrate single settings of all these devices into
one compact set called Optical Configuration. It is recommended
to create several optical configurations containing particular
devices settings. Then a single click can completely change the
current hardware configuration.




Creating New Optical Configuration

1) Please check that all the devices (microscopes, cameras, etc.)
which you want to associate with the new optical configuration
are properly attached to the system and working.

2) Choose Calibration > New Optical Configuration from the top
menu bar. The following window appears. Adjust the settings of
the devices to match the intended state which will be saved to the
optical configuration.

New Optical Conhguration
Name: 10
Camern - D5MI402

v Camers setieg:
Property Vsues for Fast Mode:
OposreTime = 100,000 v
AnslogGan = £.80x
ExposireConp = 20 EY
Meternghode = Aversge
ABlock = 0
NR =0
Recialace = 234

v Channed sedupr
fare Coler

Type: |toscops (¥
7| MoosIoe settrg:
Actve Shutter -

« | Mcroscope: Ti Moroscope
Ti, Turretl: 2 (UV-24)
T, Turetd: 1 (ANALY)
i, Erisgion Wheed; 1 (IM4400)
Ti, Excitation Wheeh: 1 (EX330-330)
T, DETSK Shutter (INTSL): Opecnd
T, Shutter LEPT): Opened
i, Shutter 2D1A): Opened
LA, Shatter(AOTF): Closed
LU, Shotter (638 nm); Closed

7| Show on ook

Comyrent:

v | Otpectve; 3 -Plan Apo 20x DIC M h

Comera 6 Devces Controls  ~ Frwsh Cancel

4) In the left column, select which device settings to associate with
the Optical configuration. List of the current camera properties of
the Camera setting appears on the right. Channel setup
determines how channels of newly captured images will be named
and what color will be assigned to them. If there is more than one
shutter available and you would like to associate a shutter with the
optical configuration, select which one is the Active Shutter from
the pull-down menu in the Microscope setting. Select which parts
of the microscope shall be included in the configuration by
checking them in the Used devices dialog box. An objective
mounted to a motorized nosepiece can be included in the
configuration. Select the objective from its pull-down menu.
Objectives which are currently assigned to any position of the
nosepiece are listed.

5) If some of the device settings still need to be adjusted, click the
Camera & Devices Controls button and select the appropriate
control window.

6) Click Finish to save the new optical configuration and to close
the window.

7) You can create more optical configurations by repeating this
procedure.




Defining Loops

D WELL LOOP ¥
Wells : for each well in WellSelection.Selection

GeneratedPoints : generate points in Wells.CurrentWell ‘

D POINT LOOP ¥
Points : for each point in GeneratedPoints.Positions

| CaptureDefinition : capture definition |

@ If ( Job.Wells.Count<=20 ) Theny

D 7-STACK LOOP ¥
ZStack : for each Z in Points.CurrentPoint.ZStack

I Capture Capturel using CaptureDefinition.Definition

Loops are special repetitive tasks which contain an inner block.
When you fill this block with tasks and run the loop, it repeatedly
executes the whole inner block of tasks one after another. You can
then define whenever you want to stop the repetition (after a
certain amount of time, number of loops, after a condition is true,
etc.). You can also loop tasks inside another loop to make building
of repeated processes even more effective.




SECTION 4

Running Jobs

$3 Job Definition - multipointwell imase

‘ Rows  lcons

HE B

| Expert mode

Well Plates

&@lmpon > mExpnrt -

Properties

Define Plate |

LY | CaptureDefinition : capture definition

Select Wells se Plate with 96 wells

Loop over Wells

Wellselection : select wells in PlateWellplate (4 wells selected)

Label Wells

P TIME LOOP ¥
Align Plate TimeLapse : during 3 min ; no delay
Manual Plate List Al 4

D WELL LOOP ¥
Loop over Plates

Wells : for each well in WellSelectionSelection

Move to Well

@ GeneratedPoints : generate points in Wells.Currentwell ‘

Move to Well Center 2 POINT LOOP ¥

‘.O’ Move to Previous/Next Well

Paints : for each point in GeneratedPoints.Positions

Jobs: %% New /Edit [Q Resuts | X 8%

Run: HCA Fixed| HCA Live|

il | |2

> |y multipointwell imase
Fri 2019-02-08 4:30 PM (240 images, 3 minutes 2 seconds)
» multipointwell WID
» Fixed Samples
AL 10, . Focu Surface ti
D Well Plate_ Create Focus Surface Capture Largelmage with hole area selection

( -\i[ Order by: Date

Sample Holder ‘ @ Capture Capture ‘
Define Slide 1|
[ | @ s
4 ]
(»
\ v 4
N
JOBS Explorer %
[capre Data\Laboratory Imaging! sdb.dat j Aot
s = ultipointwell imase
Project: | Newproject [J B New (& properties [Q) Results

156 multipointwell WID

[joe Fixed Samples

1Jo Well Plate_Create Focus Surface Capture Largelmage with hole area se...

\

Once the job is run (after clicking the green triangle Run button)

a window is displayed showing the progress. Similarly to ND2
acquisition blue rectangles representing dimensions or frames
turn green when captured. Some tasks require user interaction in
runtime — during the job progress (e.g. Add / Edit Points Manually
and other tasks can be marked to show up their definition dialog
in runtime (Job Definition Window).

Once the task definition dialog shows up, the Job execution is
paused until user confirms settings modification by pressing Next
button.

The following picture shows a well plate selection of 4 wells being
scanned, a time lapse is captured on each well. Green color
indicates wells which have been already captured, Yellow color
indicates the well being scanned at the moment (E5).




Job Execution Progress: multipointwell imase

Timelapse (18/2) ||

Wells (4/4) Q||
Points (0/1) | —

multipointwell imase info

Well(4, 4): ES
TimeLapse(18, ?): TimeLapse is running 44.1 sec out of 3 min, no delay

Time elapsed: 0:00:46 Time remaining: 0:02:13
L/\"» N X \ E,E,E‘Z,J— igﬁ# |Select Feature ¥ | Average v
Preview

11121131144/51 617 81191101132

A
B
C
D onm
E &
E
G
H
\ M C-FL-CDAPI-UHQ /
@I Results | II Pause v Finish } m Abort ‘

If your job does not perform auto-focus before each frame but you
see that the preview image is getting blurry, you may use the
pause button to pause the acquisition, re-focus and then start it
again by clicking the Continue button. If you click Finish, only
images captured so-far will be saved and the experiment will be
ended. Clicking Abort ends the experiment without saving any
data.




SECTION 5

Viewing Results

Once the job is finished, results are saved automatically and the
Job results window opens. To open some other saved job results,
select the particular job-list in the JOBS Explorer window and
double click the list.

P

Database: [C!\ProgramData\Laboratory Imaging\Jobs\jobsdb.dat j
Project: [NewProject BIE- New Properties B Results

Jobs: % New /2 edit [ Resutts | X 8%

Run: HCA Fixed‘ HCA Live

[l Order by: Date

» multipointwell imase
v_multipointwell WID

Ll { |z

Fri 2019-02-08 4:03 PM (12 images, 8 seconds)
Fri 2019-02-08 4:01 PM (12 images, 9 seconds)

F[i2019:02:08 4:01 PM (8 images § seconds)

¥ Fixed Samples
> TestRun
A1_Largelmagex10_x20capture_Focu Surface timelapsel e

b Wall Dista Crasta FEariie Surfara Cantura | araslmanas with hala sras eslartinn

Jobs results window

»

Js® LI, - Joss
E@ - vy v emE

B

EE Large Thumbnails v Eg? XY View l Wellplate E Grid
1 2 5 6 &

3 4

8

-ceToCenter
- | R/ A X
0.026 Drstanceioleenter 0,530
¥ Others (Camera ExposureTime1)
» PES (PFS_OFFSET)
¥ Relative Coordinates
DistanceToCenter
X_Relative
Y_Relative
» Stage Coordinates
¥ Z Devices

\_JBFCCD / |Images (240), TimeLapse (60 selected), Wells (4 selectec
L e e e A e A e e T T TR
W Wells ———————— T <A M
Mpoints = Jfimn |4 <4 D> M

This picture shows results of a well-plate experiment performed
on a 2 x 2 selection displaying preview of the captured images in
each well (Well Plate View). The Job result window shows images
and analysis data of a single job run. In the bottom part you can
choose what you see with ND navigation bars. On the right you can
switch to the Preview, Data browser with heat-map LUT control
and a Label View. On the right you can switch on the Preview, Data
browser with heat-map LUT control and a Label View.

The browser enables to view the results “from various angles”.
There are three basic views: Thumbnail view, Well Plate view (if it
was well-plate acquisition) and a Grid view. In Thumbnail and Well
Plate view you can view Images, Heat-maps of selected data
values (Quantities, Acquisition metadata and Analysis results)




and labels (in case of well-plate). In Grid view you see everything
in a tabular form. Double-clicking on any image opens the
underlying ND2 file on that particular image frame.

The thumbnail view (large, medium, small, tiny) displays all
acquired images in the order of acquisition.

If you click the Well-plate icon a real layout of the plate is
displayed. Grid button displays images along with meta-data.
Filtering and grouping is supported (you can sort and group by
any column). Statistics can be turned on.

Independently on the current view (thumbnails, well plate, grid),
you can select whether to display thumbnails of the captured
image data or a heat-map which would represent one of meta-
data values (e.g. gas concentration, temperature, etc.).

In the heat-map view you see the selected colored squares instead
of images. The color is based on the value and can be tuned. It is
possible to aggregate (calculate min/max/mean/ sum/SD) in order
to get single value per each well.

A filter may be also applied to images displayed in the result view.
Click the Define Filter button to display a table with the filter
definition. Toggle the Use Filter button to turn the filter ON and
OFF.

The Analysis button runs further analyses on captured images
(see: How to Run Analysis on Captured Data).

3 Job: multipointwell imase 2019-02-08 4:30 PM _mx
Jit® L, - Joss | | @
% Grid I I‘VV/I Export ¥

BB Large Thumbnails ¥ ﬁg XY View Wellp|ate|

AND Column Comparison Value Thumbnail
Well Name i Is Equal ﬂ D06 H v X » Project
AND (W] TimeLapse Index (T) fw Is Greater fwi uw 4 v X » Jobdef

+ <select> w » Jobrun

» Frame

. » File
i Project Jobdef i | » Loop
> Well
Finish Time ‘ » Image
» Others
» PES
» Relative Coordinates

Duration
[m:s]
NewProject 1 NewProject 8 multipointwell imase 03:02.517 2019-02-08 4:33 PM muli

Thumbnail |  Folder

D ‘ Name D ‘ Name

NewProject 1 NewProject 8 multipointwell imase 03:02.517 2019-02-08 4:33 PM mulf » stage Coordinates

¥ Z Devices

NewProject 1 NewProject 8 multipointwell imase 03:02.517 2019-02-08 4:33 PM muli

NewProject 1 NewProject 8 multipointwell imase 03:02.517 2019-02-08 4:33 PM muli

NewProject 1 NewProject 8 multipointwell imase 03:02.517 2019-02-08 4:33 PM muli

NewProject 1 NewProject 8 multipointwell imase 03:02.517 2019-02-08 4:33 PM muli

This picture shows a filter applied to a grid view. The filter
definition says: “Display only images captured in the well D6 and,
at the same time, display only images following the 25th frame of
the time sequence” (TimelLapselndex starts from 0).
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thers  (Camera_ExposureTime1)
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» Stage Coordinates
» Z Devices

09520 01672
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This picture represents an example of a heat-map displayed as
thumbnails. Each image is overlaid by a color and a value both of
which carry information about the metadata selected in the
bottom-right corner of the window. In this picture, Distance To
Center is indicated. The color scale range and colors can be
modified by the user.

The Set range from current view button assigns the left color to
the lowest value and the right color to the highest value present in
the selected meta-data.

Click the ... button and insert the minimum and maximum values
to be used instead of the default ones.

Then click the Set manual range button to apply the manual scale.

L -

- « | =l X
0.026 DistanceiGBenter 0,530

» Others (Camera_d.%ftﬂ?ggﬁ!.[a?ge

> PFS (PFS_OFFSET)

¥ Relative Coordinates

DistanceToCenter
X_Relative
Y_Relative

» Stage Coordinates [0,9]

» 7 Devices @
Scale Range X
Min 0.026 | Max 0.530

OK Cancel




CHAPTER 3

Advanced
Workflows

In many situations it is necessary to make
decisions during the experiment run: branch
it automatically based on some conditions
or simply ask the operator how to continue.




SECTION 1

Using Conditions

Condition (Condition IF) is a great tool useful in all sorts of
laboratory situations where we define which parameters influence
the task execution. Conditions are entered as texts or using the
“Define...”” button. Condition is a special kind of expression (see:
Using Expressions) that evolves into logical True (any non-zero
number) or False (zero number).

Deciding whether the condition is True or False is called
“evaluation” and it is computed by NIS Elements when the task is
executed at runtime.

Almost every task exposes number of variables reflecting its
settings and current state. These variables are available within the
Expression task. They are organized in a tree-like objective way
delimited by a dot “”: The root is the current job — “Job” followed
by the unique task name (“Capture” in this case). Then the task
variables depend on its type and settings.

Specifically, the Capture task exposes a variable Analysis (among
others) containing a list of defined analyses.

Conditions contain relational operators (e.g.: =, < and >).

Condition | Job.Capture. Analysis. CellCount. Count =50 Define... ]

Condition Tasks have blocks with tasks that are executed or skipped
based on the result (True or False) of the condition.

Let us show the usage of a condition on a simple job.

We want to capture a large image of a well if there are some cells
inside. To do this, we will capture a large image in low resolution
and measure its mean intensity. Only if the mean intensity is
above the defined threshold, we will capture a much larger image
with higher magnification objective. The resulting job will look
like this in the job definition window:

| Preview : capture definition I
I HighResolution : capture definition ‘
| Capture Capture using Preview.Definition (not saving) I

]4/'\3‘ DefineAnalysis1 on Capturelmage

@ If ( Job.DefineAnalysisi.Intensity.Mean>=1000 ) Theny

| Capture Capturel using HighResolution.Definition |

1.Create two Capture Definitions
Define two Capture Definition tasks, each using a different optical
configuration. Assign some simple names to the tasks.

Preview : capture definition
———
Name | Preview s ‘ = 3 I : ‘ X ¥
” Opt. Conf. [ Name ] Color ‘ Focus Off... ‘ Close Act. Sh... l Live
| M110xGFP (..] 10xGFP P e— = (>
O
HighResolution : capture definition
Name | HighResolution | e [ ] ; ‘ 34 &
E Focus Offse H Opt. Conf. | Name | color ‘ Focus Off... [ Close Act. Sh... | Live T
(@ I — = >

[v]20xGFP
O

|

L>j Focus Offset Setup




2.Capture the preview image and measure its intensity Since purpose of this task is to decide whether to capture the high-

Insert the Capture task and set it so that it will use the low- magnification image or not, there is no need to save the images, so
magnification capture definition. leave the Save Image to Database pull-down menu set to Never.

@ Capture Capture using Preview.Definition (not saving)

Name [Capture 1 Using | Preview.Definition E 3-Ana|y5i5 Definition
Specify parameters for the selected Analysis (after you clicked the

|| Use Shading Correction

Large Image " (Re)define button):

[_] Automatic Postprocessing B Intensity Analysis X
Use Image Registration  Image size: 1264.90 x 1262.30 um, Overlap: 10% ﬁ' (3| Wellplate Navigation 'H Save Recipe |@ Load Recipe lE@ Import 'E_]“ Export ] ? |
Save Image to Database: |Never or Later B Analysis Name [ Intensity ] Run {During Acquisition B]
Advanced Z-stack Settings )
® Full Frame Channel [':OXGFP ¥ J
=) ; ? (O Restricted - Intensity Measure ——
.M DefineAnalysis1 on Captureimage -
|| Exclude Border [D H% [Square V} Mean
Analyze [Capture‘lmage V] @ l @ | x & =] Min | 1348
_| Exclude Center [O H?@ [Square "] —_—
Type | Name _Run Time | Max
w7 ¢
[Mintensity Analysis 'ntensity During Acq.. |*| Redefine.. | Aol StDev 891.58
L1248 | [P o (65535 ||| sum [ 778ev07

[ OK ][ Cancel J V] preview

Summary of Assay

Image intensity measurement on ‘10xGFP’,
threshold from 1348 to 65535 is applied.

Set everything as it is in the picture. Please select Intensity
Analysis in Define Analysis. Then click Define (Redefine) to set-up
the analysis.




4.Conditional Capture

By now, everything is prepared to make the decision whether

to capture the high-resolution image or not. We captured a
preview image, measured its intensity and now we set the resulting
value into the Condition IF task and add another Capture

task within.

@ If ( Job.DefineAnalysis1.Intensity.Mean>=1000 ) Theny

Condition [Job.DefineAnalysis’l.lntensity.Mean>=1000 ][ Define... ]

@ Capture HighResolution1 using HighResolution.Definition

Name | HighResolution1 Using [ ghResolution.Definition E]]

| Use Shading Correction

Large Image X
™

[] Automatic Postprocessing

Use Image Registration Image size: 3061.83 x 3055.97 pm, Overlap: 10%

Save Image to Database: {Always Eﬂ

Advanced Z-stack Settings

Specify the conditional expression. If the evaluated result of this
expression is True, the capture will be performed. Use the Define
button to specify the conditional expression as described in Using
Expressions.




SECTION 2

Using Expressions

An expression in Jobs is a combination of explicit values, variables,
operators and functions (see Wikipedia). It is typically in the form
of an assignment (variable = expression) whereby a value is
computed (by evaluating the expression on the right side) and
assigned to a variable (on the left side). Expression is evaluated
and assigned to the variable when the task is executed.

In the following text we show an example that uses an expression.
Imagine we want to capture random positions on a dish.

We want to finish capturing when we gather 3000 objects.

First of all we have to define our capture using the Capture
Definition. We choose the optical configuration and insert the
Variables task which we set as follows:

(A[B]x] -
B Variables

* X ¥

|| Variable Name Type I Current Value lAfways Initiate l Initial Value |

‘ totalCells Integer E 312 0

Then we insert a new Stage Area and Generate Points task and
set their parameters as on the following picture.

GeneratedPoints : generate points in StageArea.StageArea.Area

Point Set Name IGeneratedPoints ] on [itsg.;v.:e:«.jta;s»:-_;;,-.».;[a}

Working Area { O Whole Area B‘
)

Field Size [.-‘:!.J-:d at Run-time

[] customize Preview Field Size

. Whole Area B]
Point Placement { Random B]

Count (max 26)

Area Restriction

Distribution [ @ Uniform in Area Bl
["] Always Create New Points

Randomize
Scan Direction { ‘\} Optimal Path Eﬂ
N

Frames on Border | (7 Frame inside E“ Working Area: radius 3.0 mm

Number of Points: 19

Finally we insert the point loop (Points) and fill it with Capture,
Define Analysis, Expression and Condition IF.

In the Capture task we choose our analysis — Cell Count and further
define its parameters (see: Cell Count).
In the task expression we enter the following expression:




totalCells=totalCells+
Job.DefineAnalysis1.CellCount._20xGFP.Count

Into the Condition task we enter the following condition:
totalCells > 300

Inside the condition we insert a Break task. Thus if the condition is
True (we accumulate 300 objects), the whole job stops.

POINT LOOP ¥
Points : for each point in GeneratedPoints.Positions

| @ Capture Capture2 using HighResolution.Definition

DefineAnalysis1 on Capture2image

Analyze [Capturez.lmage V] ﬁ | @ l x &
[Type ‘ Name | Run Time ]

[MIcell Count Analysis CellCount During Acquis... EI Redefine...

[] <Select Analysis> [~]

Summary of Assay
Cell Count on ‘20xGFP' for cells with intensity between 851 and 65535 (16bit),
apply 2x smooth, 1x clean and fill holes.

Restrictions applied to size at least 7.08 um.

Expression Expression : totalCells=totalCells+Job.DefineAnalysis1.CellCount._20xGFP.Count

Parameters:

- Preview A | [Operators:

[E

- HighResolution :]
(- Variables

& Stagedrea f——
B GeneratedPoints
: L= ]
[c
[c
[c
[
[c

- Points

- DefineAnalysis1
- Expression

#- Condition1

1- Break

- Name (Text)

- FreeDiskSpacelnMB (Number)
Variables

tatalCells (Glaohah (Number) ¥
. Insert
Expression:
[totalCelIs:totaICeIIs+Job.DeﬂneAnaIysis1,CeIICount._ZOxGFP.Count ]
@ If ( totalCells>=300 ) Theny
Condition | totalCells>=300 | pefine... |

| Break from Points




The final job looks as follows:

| i, Preview : capture definition

‘ HighResolution : capture definition

(K] ;
Variables

StageArea : Circle with Radius 3.0 mm

GeneratedPoints : generate points in StageArea.StageArea.Area

 POINT LOOP ¥
Points : for each point in GeneratedPoints.Positions

‘ i Capture Capture2 using HighResolution.Definition

/3| DefineAnalysis1 on Capture2Image

‘ E Expression Expression : totalCells=totalCells+Job.DefineAnalysis1.CellCount._20xGFP.Count

| IF | If ( totalCells>=300 ) Thens

Job execution progress window:

Job Execution Progress: f then cellcount analysis 2pass imase

Points (10/19) ©.

if then cellcount analysis 2pass imase1 info

Points(10, 19)

Running analysis on Capture2.
Time elapsed: 0:00:10 Time remaining: 0:00:09
A =T ture - [iverage -

Preview

\ i 20xGFP /
(D resuits Il rause |4 rinish |[E3  abort

Final results:

ﬁ Job: if then cellcount analysis 2pass imase1 2/13/2019 6:58 PM . m| x|

i LIl ,~ JoBs E%{:ﬂj@
SS Large Thumbnails ¥ % XY View @ Grid :@;ﬁ :b | v V/ lf\lv‘ B

[J._.ureTime1 |
B« FHA-X

300 Camera_ExposureTime1 300

...sureTime1

» CellCount (_20xGFP.Count) |
¥ Others (Camera_ExposureTime1)
Camera_ExposureTime1l

» PFS (PFS_OFFSET)

» Relative Coordinates

» Stage Coordinates (o]
| » Z Devices @

\ 3.20xGFP_/

M Points C 1

Images (10), Points (10 selected)

For more information about Jobs Progress and Results window
(see: Running Jobs).




SECTION 3

Using Questions

Question is a useful task if you want to stop your job in a specified
part of the Job sequence and let the user decide what to do next.
Start by dragging the Question task into the main area of the Job
Definition window. Then double click the task to maximize it and
set up your question.

Question
Nam¢ | Question J L Show Preview...
Icon { @ Question ‘lli Caption | Caption J

|Please fill limit cell count analysis.

(® wait for User Action [_] Keep Visible during Current Loop Execution
(O Continue Execution and Stay Visible

Input Values + ‘ X ¥
\; Text ‘ Variable

Cell count Limit totalCells m
Bittons |Combination Presets ¥ J & ‘ X ¥
Label ‘ Escape Key ‘ Enter Key

oK [x]O ®

When Escape Is Selected, the Values Are Not Set to Variables.

Choose an icon which will be displayed together with your
guestion and type a text to be used in the dialog window heading
into the Caption box. Wait for user action checkbox stops the job
sequence until the user answers the question. If the Keep visible
during current loop execution option is selected, the question
stays visible during the loop execution even after user input. If you
check continue execution and stay visible, the question shows up
and the job continues even without user interaction. Check if you
want to input any user data. Insert the name of the required input
into the "Text" column and add variables into the "Variable"
column. Define the button names to be displayed when the
guestion is to be answered.




SECTION 4

Using Analyses

The Define Analysis task in the Job Definition window contains a
special feature that enables defining and running analyses. Target
usage of this feature is to run a simple analysis “on the fly” and
make a decision based on its results. The same Analyses can be
run after the data is acquired.

l' /8 DefineA sis1 on reZ.lmage

Analyze 1C3;:'\:,»1'51.“'1’:37-;;& = @ [ fm l X &1
‘ Type | Name ‘ Run Time |

[V cell Count Analysis CellCount During Acquis... [~] Redefine... |
[Jintensity Analysis Intensity After Acquisiti... LL_ Redefine... ]
[‘]General Analysis __ Analysis During Acquis... E Redefine... \

["]<Select Analysis> L~
Cell Count Analysis
Intensity Analysis
Wound Healing
—{General Analysis

1 General Analysis RGB
Live/Dead Analysis

Start by selecting the type of your analysis and naming it. Choose
“During Acquisition” if you want to have the partial results
available “During Acquisition” or “After Acquisition” if you want
to run the analysis after capturing all the images.

Redefine button opens the redefinition window according to

the analysis type selected.

All Analyses share the same top and bottom part of the definition
dialog. They are designed for setting up and training the analysis.

Welplate Navigation | [+ Save Recpe | | 7 Load Recpe | (43 Import | il Export

Analysis Name | TransiocationNudeiCels

=

[v] Preview

At the bottom there usual OK and Cancel buttons for ending
the definition together with the preview check box. It is enabled
if the currently active image is compatible with the analysis.

In the top toolbar there is a Capture button that acquires and
image according to the current Capture definition settings.
Well-plate navigation shows the dialog for interactive navigation
on the plate. This is useful to find proper spots for capturing
different images for training.

Whereas Save and Load store and retrieve definitions from

the Database Import and Export save it to the file making it
possible to share between workstations.

Analysis name will denote the particular analysis in the result
view. Analyses with the same name are considered to be the
same and thus available for aggregation.

Six types of analyses are available:

e Cell Count Analysis

¢ Intensity Analysis

¢ Wound Healing

® General Analysis

* General Analysis RGB
e Live/Dead Analysis




SECTION 5

Image Intensity

The Image Intensity analysis evaluates the intensity of the whole
Field of View. It is the simplest analysis available. The example of
usage for this analysis is when deciding whether there is a signal
in the field or not. If the field is the whole well, there are some
options to restrict the well outline (rectangular or circular) and
center portion if necessary. It is also possible to restrict the range
of intensities.

Image Intensity analysis window enables defining the Image
Intensity as shown on the following picture. If you click the first
Preview icon you can see your changes directly on the active
image. After defining the parameters, click OK and now you can
use parameters resulting from this analysis to define an
expression. The parameters are then available in the “Expression
window” under the “name of your Capture task” / Analysis /
“name of your Image Intensity”.

Intensity Analysis X
g Wellplate Navigation lB Save Recipe !@ Load Recipe IE@ Import |Q" Export | ? |
Analysis Name [ Intensity ] Run [During Acquisition B]
O Full Frame Channel [ZOXGFP v]
(@ Restricted Intensity Measure
Exclude Border [0 H% [Square E]] Mean
[] Exclude Center [D H% [Square VJ x:;
1] Threshold StDev
(s ] [ g (o555 || sum
l oK ][ Cancel ] Preview

Available features measuring the image intensity are:

 NAME | TYPE | DESCRIPTION
m Field Mean image intensity

m Field Minimal image intensity
m Field Maximal image intensity
m Field Standard deviation

m Field Sum image intensity

m Field Area of all objects under the mask

Field Ration of Area to the whole Field Area




SECTION 6

Cell Count

Overview

This analysis is designed for counting organic cells. It operates on a
single channel and produces one binary mask and a set of
predefined features. It has similar functionality as the Object
Count in NIS Elements.

9‘ i Wellplate Navigation ‘H Save Recipe ]B Load Recipe iﬁ@ Import ]E"‘ Export ‘ 7 \
Analysis Name (CellCount ] Rules for Excluding Objects L e ‘j\ @{% ﬂJ :
" T |
eston R =) color M) 5 0]
Threshold [ oses| [ P 4 ][ 300s8]

[ Smooth 1x E [@ ‘ Clean 1x E}@ \mg 'E ‘WE@

| Mszem | 1311 | P 4 | [ 19123][X]
Circularity | 0.19] | b o J [ 079 [R]
Area Eq. Diameter [v] Circularity Elongation Length Width
Max Feret Min Feret Mean Intensity [v] Sum Intensity Perimeter
[[] use object standard size 10.00 um Object count 1
[] save features for each object

[ oK M{ Cancel ‘ Preview

You should start by choosing the channel and selecting a color

that is well visible on the preview image.

Thresholding

The main control here is the Threshold bar whereby you elect the
low and high intensity thresholds. Only the pixels within this
interval will be taken to make objects visualized as a binary mask.
Under the main Threshold bar there are four post-processing
controls to further tweak the objects. If the objects are too rough
it is a good idea to try some smoothing, but not too high values in
order to avoid merging of nearby objects. Then use little bit of
Clean to get rid of the smallest objects. Set Fill

holes if it makes sense in your sample. And finally play with
Morphological separate (higher numbers separate less — produce
bigger objects).

You can filter the objects based on their size (EqDia — Equivalent
Diameter: calculated from object area as if it was a circle) or
Circularity.

Objects Touching the Border
[(E2]59 e 3

For sound statistics it is wise to exclude objects touching border. If
adjacent images are captured and one Cell may appear in more
than one field of view it is advised to use the measurement frame
that excludes objects touching the bottom and left borders of the
frame.




The offset of the frame from border should be roughly the mean
object size (EqDia). It can be set using percentage of the image or
in microns.

Standard Object Size
Use object standard size um

In some circumstance it is not possible to consistently threshold
individual objects. If it is priori known that the object size does not
vary significantly, it is possible to use the Standard object size
(EqDia) feature to determine consistent count. The count is then
calculated as a ratio of total area under mask and the Standard
object area (calculated from its size).

Generated Results

Cell Count analysis generates one binary mask accessible after
opening acquired images. Following set of features is always saved
into the database.

NAME TYPE | DESCRIPTION

Count Field Object count

Area Field Area of all objects under the mask
AreaFraction Field Ratio of Area to the whole Field Area
ObjectArea Object | Individual Object Area™

ObjectEqDia Object | Individual Object EqDia*
ObjectMeanIntensity Object | Individual Object Mean Pixel Intensity™
ObjectSumIntensity Object | Individual Object Sum Pixel Intensity™

All the object features (ObjectArea, ObjectEqDia, ObjectMean-
Intensity and ObjectSumintensity) produce following aggregated
statistics: Mean, Min, Max, Sum, StDev (as member variables).

In the expression they appear this way:

Job.CaptureName.Analysis.CellCountName.FieldFeature
Job.CaptureName.Analysis.CellCountName.ObjectFeature.Mean
Job.CaptureName.Analysis.CellCountName.ObjectFeature.Min
Job.CaptureName.Analysis.CellCountName.ObjectFeature.Max
Job.CaptureName.Analysis.CellCountName.ObjectFeature.Sum
Job.CaptureName.Analysis.CellCountName.ObjectFeature.StDev

Where CaptureName is the name of the capture task, Cell-
CountName is the name given to the CellCount analysis, Field-
Feature is Count, Area or AreaFraction and ObjectFeature is
ObjectArea, ObjectEgDia, ObjectMeanintensity,
ObjectSumintensity.




SECTION 7

General Analysis

Overview

The General Analysis is the most complex and flexible of all of the
analyses available. It is possible to make multiple binary masks on
a single channel as well as to combine multiple masks by means of
generic expression with powerful operators. It is also possible to
calculate custom features.

General Analysis X

,o L

( [ i &
Wellplate Navigation ‘H Save Recipe ‘B Load Recipe \E]ﬁ Import }[1" Export‘ ¢ |

Run LDurlng Acquisition i

Analysis Name [ Analysis ]

Analysis Palette
Description

In general analysis you start with an empty dialog. You must add
one or more channel analysis tabs and optionally some combined
analysis tab.

Every tab has a colored check box and a name. The check box
turns ON or OFF the binary mask in the preview image. Its

color corresponds to the color of the binary mask for easy
identification.

Channel Analysis Tab

Channel analysis tab is used to measure features of one
selected channel. There are four steps: preprocessing,
threshold, binary processing and feature selection. They are
performed in that order and have the same functionality as in
NIS Elements.




p——— x The preprocessing is helpful for improving the color image for
O [ wellpate Navigaton b save Recip | {7 Load Recipe | ) mport | @l export | 7 | easier later thresholding. These are examples of available
Anlysis Name [analysis | Run [During Acquision [~ : Auto-contrast, Close, Detect Peaks, Detect Regional Minima,
_Ana.ysisTam | M oow . O ' | Detect Regional Maxima, Detect Valleys, General Convolution,
\69 © ] & - ‘ Morphological Gradient, Local Contrast, Median, Open and Smooth
T A x ﬂpvagg ] I 1 : X>§1 etc. For instance in case of uneven illumination a local contrast may
o | A smooth |z Kenel i | count ir help. To improve object detection try Regional Maxima or Detect
| M Local contrast || size 30 4 power s0% ]
}E‘ZOXDAPI ‘ AR j = = Peaks.
{%@ me}g@ 4 ?5” Each preprocessing type has its dedicated parameters. Kernel
[Csmoothix )R] [_cemns %) [Filhaies on (K] [[Separate o ][] defines the shape of neighborhood and count affects the size of
Mseeem [ 700 [P 4 [ objects. Percentage(%) defines the strength of the processing.
M cirearty 074 P 4 X
I X Note that any change made to the color image is temporary (for
“Clw"g F‘i -~ 7% - — thresholding only) and all measurements are made on the original
[ ——— PR T [ 23 (unaffected) image data as well as saving.
| Watershed from Bright Regions [ Channel  20xDAPI \j N
,smm B ¥ X g{ Thresholding works the same as in the Cell Count Analysis.
{“’c—‘ffm ;r‘j:f 5 — However in General Analysis it is optional. If it is skipped, only
e i e perotien. i it intensity features on whole field of view are available. If the
|+ <select> =] threshold is performed, it may be chosen not to save the binary
image which is useful for temporary binary masks (see the
‘ Translocation example below).
_ Binary mask can be further modified in Binary Processing.
ot | oo, [immms These operations are available: Clean, Close, Close Holes, Dilate,
Erode, Fill Holes, Medial Axis, Morphological Separate,
Start by properly naming the tab, set the color and ensure that Open, Remove Objects, Skeletonize, Smooth, Thickening and
it is operating on a correct channel. Then switch the preview | Watershed. Most of the processing methods have kernel and
ON and start tuning the threshold. In many cases doing count as parameters, where kernel defines the neighborhood
preprocessing is a good idea. and count defines the size of an object.




”"Remove Object Touching Borders” handles unwanted objects
touching the image borders (see Objects Touching Border).

1 Binary Processing
Clean
Morpho Separate Objects

|
j Kernel

z] Kernel :,EE Count

Basic
Detect

Region Growing

Remove Objects Remove Objects Touching Borders

Linear Morphology Remove Objects Touching Frame

Advanced Morphology

Y V.V Vv vy

Skeleton Morphology

Filter Objects
Filter Objects (top 10)

o A b

Watershed grows the binary objects following the intensity gradient.

| l | - -~
Count
E&E Count 2x B

20xDAPI E} "

Binary Processing
Clean
M Morpho Separate Objects

B Kernel
B Kernel

M watershed from Bright Regio... E' Channel

Basic

Detect

Region Growing Thickening

Remove Objects Zones of Influence

Linear Morphology Fast Exoskeleton

Advanced Morphology _ 2 5
Grow Bright Regions to Intensity

v v Vv v v v v

Skeleton Morphology Z g
Grow Dark Regions to Intensity

Filter Objects
Filter Objects (top 10)

v v

Watershed from Bright Regions

Watershed from Dark Regions

When the Binary mask is fine-tuned it is time to set the features
to be measured. Available features are: Area, AreaFraction, Count,
ObjectArea, ObjectCircularity, ObjectElongation,
ObjectEgDiameter, ObjectMaxFeret, ObjectMeanintensity,
ObjectMinFeret and ObjectSumintensity and so on.

FIELD FEATURES DESCRIPTION

Area Area of all objects under the mask

AreaFraction Ratio of Area to the whole Field Area

Count Object Count

OBJECT FEATURES DESCRIPTION
ObjectArea Individual Object Area
ObjectCircularity Individual Object Circularity

ObjectElongation Individual Object Elongation

ObjectEqDiameter Individual Object EqDiameter

All the object features (ObjectArea, ObjectCircularity,
ObjectElongation, ObjectEgDiameter, ObjectMaxFeret,
ObjectMeanlntensity, ObjectMinFeret and ObjectSumIintensity)
produce following aggregated statistics: Mean, Min, Max, Sum,
StDev (as member variables).

In the expression they appear this way:

Job.CaptureName.Analysis.AnalysisName.TabName.FieldFeature
Job.CaptureName.Analysis.AnalysisName.TabName.ObjectFeature.
Mean
Job.CaptureName.Analysis.AnalysisName.TabName.ObjectFeature.Min
Job.CaptureName Analysis. AnalysisName.TabName.ObjectFeature.Max
Job.CaptureName.Analysis. AnalysisName.TabName.ObjectFeature. Sum
Job.CaptureName.Analysis. AnalysisName.TabName.ObjectFeature.
StDev




Where CaptureName is the name of the capture task, Analysis-
Name is the name given to the analysis, TabName is the name
given to the Tab, FieldFeature is Area, AreaFraction or Count and
ObjectFeature is ObjectArea, ObjectCircularity, ObjectElongation,
ObjectEgDiameter, ObjectMaxFeret, ObjectMeanintensity,
ObjectMinFeret or ObjectSumIintensity.

For every feature it may be selected not to save it into the
database.

This may be useful if the feature is used only for subsequent
calculation.

If there is a document with a preview, the features are measured
and preview value is displayed in the table for each row.

Combined Analysis Tab

The Combined Analysis Tab has different dialog window
appearance. It is displayed by "Add combined layer" button.

General Analysis

o

Wellplate Navigation lH Savi

Analysis Name {Analysis

\

AnalysipPatette

H O |

iixd Combined Layer|
Analysis Steps

B X¢

Instead of preprocessing and threshold there is an Expression that
defines how existing binary masks are combined.

The first row of buttons contains operands — the binary masks
(from the tabs to left of the current tab). Below are the

operators: AND — Intersection, OR — Union, NOT — Complement,
SUB — Subtraction, XOR — Exclusive OR, HAVING,
Equivalence(EQUIV) and parentheses. AND, OR, SUB, XOR and
HAVING, EQUIV are all binary operators: the are placed between
operands. NOT is an unary operator placed before one operand.
Parentheses should be used to dictate the order of operations.




The expression “ _20xGFP HAVING _20xDAPI” used to get only the
_20xGFP objects that are having at least one pixel from _20xDAPI
(see Translocation Example).

Name | Cells | [20x08p1

) [m[] 4 v

Binary Masks
[ eomam | |

_20xGFP

Binary Operations

| anp

( OR ][ mNor ][ sus | [ xor

)
[ HAVING ] [ EQUIV ] [ ( ] [ ) }

Expression

| _20xGFP HAVING _20xDAPI IE3

H Binary Processing ’ | l |

‘ + <Select> m

The remaining of the dialog is the same as the Channel Analysis
Tab.

Calculations

It is displayed by "Add combined layer" button.

General Analysis

0‘ Wellplate Navigation |H Save Recipe |@

Analysis Name [Analysis ]

Analysis Palette —
Name E

e[ (0) _
Binary Ma:

Add Calculationslo

B X4t

Analysis Steps

The top part of the dialog contains a table with Calculation
features which are defined by a freely editable expression, feature
name and unit. There is an option to save the feature into the
database and a preview of the value.

Calculations by X X
l Value ‘

[~] 97.00

[ Name
El cell_count
-

|rype
On _20xDAPI
4 <Select>

l Save

I Unit f Expression
] ves

Define...

For easier expression editing a special dialog is available by
clicking the Define... button.




Expression Definition X

Parameters:
B _20xDAPI -Operators:
L Count [ 5 ] [ n ]
ObjectArea
_20xGFP [ Z ] [ ; ]
&- Combined
- Variables [ ( ] [ ) }

- totalintensity (Global)
‘- totalcount (Global)

- Insert

(| 20xDAPLCount ]

— (s

Variables available for the calculation of expressions are features
measured from all the tabs plus the global variables
populated by the Job.




Translocation Example

The possibilities of the General Analysis are best shown on a
real example. In this case we are trying to find percentage of

cells having a protein in nucleus. We are having a two-color
image.

The left green channel “SD 488nm” contains cells and proteins.

The right red channel “SD 561nm” contains nuclei.
Let’s setup the “Add Channel” for the nuclei detection.

General Analysis

i Wellplate Navigation ‘H Save

Analysis Name | Translocation_Nucleus

nalysis Pajette

&0 ®

Add Channel O/ (i welplate Navigation | save Recipe |

Analysis Steps

Analysis Name | Transiocation Nudie

Analysis Palette

& O 8

P = B
nfo

1 Nuclei

Load Recipe | (1 Import | (&Y Export

Binary Processing

“IMorpho Separate Objec.. | ¥ Kemel

] save Binary
Feature
<] count v ves




Here is the result: Nuclei channel SD 561nm (red —> blue)

JRpvre————
I X B~

X%

I X%

X%

Another “Add Channel” for the protein detection. High intensity
green spots: Protein channel SD 488nm (green —> pink).

Sk

X%

And the third one for cells which are usually difficult to
threshold. Let’s do a best threshold of cytoplasm on the
green channel expression. Cytoplasm channel SD 488nm
(green) overview.

= Nandback jobs G race”
1 X B~

........

X¥%

In many biological applications it is correct to assume, that each
cell has exactly one nucleus. Thus we can get individual cell
outlines by growing all nuclei simultaneously and following the
intensity gradient of channel with cytoplasm SD488nm. The
regions (initial Nuclei) are growing simultaneously until they
touch or the image ends. This is called Watershed. For this we first
make Layers with "Add Combined Layer".

Basically we take Nuclei and modify it with processing (WS —>
yellow).




This is not yet what we wanted. In the following image we can

see three objects: Nuclei (blue), Cytoplasm (green) and
watersheds (yellow).

X%

X ¥

X%

X%

Now we have to intersect Cytoplasm with Watersheds and take
only the objects that are having nuclei. In a new Combined Layer,
we use the binary operation buttons or write the following
expression manually: (Cytoplasm AND WS) HAVING Nuclei

X%




(o] # Wellplate Navigation H Save Recipe D Load Recipe E]ﬁ Import Q" Export ‘ :
Analysis Name | Translocation_NucleusProt Run ;After Acquisition V
Analysis Palette — —_—
" = 0 T zi m i E 1/| Name |cells Hsmae | |~
‘ Binary Masks
e v
| Nuclei 1 Protein Cytoplasm | | WS
Analysis Steps R X4
Info
. Nuclei Binary Operations
- [ AND i OR NOT | | SUB | [ XOR
[ protein ~ ~
‘ | ( 1
| HaiNG | | EQUV ( | | )
[ cytoplasm & G
Expression
Cws 0
r | (Cytoplasm AND WS JHAVING Nuclei
i Cells
Gt X¥®
Binary Processing | i | ‘
Fill Holes %
<Select> he
Save Binary )( &
| Feature Save ‘ Mean
[] Count v | Yes > 156
<Select> :
( oK 1 Cancel ] Preview

These are the resulting cells (green)

PO 8 o =
And all objects (with zero transparency): Cells (green), Nuclei
(blue), Proteins (pink).




Going back to our task: We wanted to get the ratio of cells having
protein in nucleus. For this we need to count all cells.

Then we need to count the cells with protein in nucleus. For
this we will make a new Combined channel-
cellswWithProteininNucleus (Name example) with the following
expression (pink):

Cells HAVING (Nuclei AND Protein)

Sy rocessng

In order to get the percentage, we first have to add count
feature into both Tabs: Cells and CellsWithProteininNucleus.

General Analysis

o

] Wellplate Navigation ‘H Save Recipe ‘B Load Recipe "@ Import }m Export ‘ g” ‘

Analysis Name | Translocation_Nucleus/Pro|

Analysis Palette

PO ®

Analysis Steps

BXty

Info

M Nuclei

. Protein

Cytoplasm

Cws

Run ‘ During Acquisition \:]

Cells

[ cellswithProteinNucleus

Calculations

Name {Cells

| [spass

Binary Masks

Nuclei

J [ eroten | [ cpoplasm [ [ ws |

Binary Operations

| AND

I o J[ wor ][ e |

HAVING

][ eauw ]| ( ] | ) ]

Expression

\ (Cytoplasm AND WS JHAVING Nuclei

‘7 Binary Pracessin97‘ | \

Fill Holes

 «<Select>

[V
M

M

Save Binary

‘ Feature

Mean

+ <Select>
AllObjects
Fieldintensity
ObjectSize
ObjectShape
Objectintensity
ObjectPosition

MinDistanceTo

Area ‘
AreaFraction
Count ‘

MeasuredArea ‘
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oK L Cancel ] ™1 Preview




The last step is to add the formula for the percentage: We can observe the value in the preview: 3.85 %. And in the

: : result window: in the heat-map.
PercentageOfCellsWithProteinInNucleus =

CellsWithProteininNucleus.Count / Cells.Count *100

ﬁ Job: test imase1 2/15/2019 9:58 PM
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In order to get more correct results we may improve the workflow
to exclude objects whose nuclei are touching the borders. Here
we made a new Combined Analysis Tab for the accepted nuclei
called simply N (red) and modified all depending tabs to
reference the N instead of Nuclei (blue).

ok o ok e
P R VA )

There is a slight difference now 3.9% of cells are having protein
in nucleus instead of 3.85%

— Mook obs Ga mase”
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Translocation Example
(Example of analysis performed by GA3)

The case of General Analysis is analyzed by GA3 in the same way.
Examine cells in which proteins in the nucleus are present. We are
having a two-color image.

The left green channel “SD 488nm” contains cells and proteins.
The right red channel “SD 561nm” contains nuclei.

GA3-Nuclei [

[ new save bl saveAs c¥Export E3Import W) (M Edit Wizard 2 Activate Image 7 »

|Sources | [Prepfocessing I [ ND Processing | ‘ Image operations ] [ Conversions‘

ISegmentaﬁon I 1 Binary processing ‘ [ Binary operations ‘ | Measurement[

| 3D Segmentation ‘ [ 3D Binary processing ] ‘ 3D Binary operations | ‘ 3D Measurement |

|Data management ‘ ITraddng ‘ | Results ‘ I Reference |

Binary processing e =

Basic & >
Clean |5} spass 5 SD561

Close Holes

Complement
LocalContrast W~ Threshold 4

Fill Holes 3 / //'A 3 L/

Separate Objects SD561

Smooth 3‘
Morphology Open X
Open P e ¢

Close S
v

Erode Yy, P T ——
SeparateObjects ¥

Dilate

Circular Morphology
Circular Open

Circular Close Nudlei_ObjectCount
Circular Erode
Circular Dilate

[ B Nuclei L

Linear Morphology |~ | «] .

Preview | Run Now J L Close

First, to detect nuclei, highlight the contrast of nuclei with
LocalContrast in the Preprocessing tab, and use the Threshold in
the Segmentation tab to determine the threshold.




Here is the result: Nuclei channel SD 561nm (red —> blue)
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Another example of protein detection at SD 488 nm. High
intensity green spots: Protein channel SD 488nm (green —> pink).
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Nuclear detection is grouped.

And the third one for cells which are usually difficult to
threshold. Let’s do a best threshold of cytoplasm on the
green channel expression. Cytoplasm channel SD 488nm
(green) overview. This example again uses "Threshold" to
determine the threshold, and then uses "Clean" on the Binary
processing tab to remove the garbage.

| IMase GA2 ChannelSD488,5056 1_Seq0000.nd2
L L N R [~ 88

General Analysis 3
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Protein detection is grouped.

In many biological applications it is correct to assume, that each
cell has exactly one nucleus. Thus we can get individual cell
outlines by growing all nuclei simultaneously and following the
intensity gradient of channel with cytoplasm SD488nm. The
regions (initial Nuclei) are growing simultaneously until they
touch or the image ends. This is called Watershed. To do this, first
use "Watershed" in the Binary processing tab. Basically we take
Nuclei and modify it with processing (Watershed(WS) —> yellow).

=]
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This is not yet what we wanted. In the following image we can
see three objects: Nuclei (blue), Cytoplasm (green) and

watersheds (yellow).
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Now we have to intersect Cytoplasm with Watersheds and take
only the objects that are having nuclei. So use "AND" and
"HAVING" in the Binary operations tab. In GA, | wrote the
following expression.

(Cytoplasm AND WS) HAVING Nuclei

GA3 uses "AND" and "HAVING", and realizes by connecting
Cytoplasm, WS, and Nuclei with a line.
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These are the resulting cells (green)

It is grouped.

And all objects (with 100% transparency): Cells (green), Nuclei

(blue), Proteins (pink).
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Going back to our task: We wanted to get the ratio of cells having
protein in nucleus. For this we need to count all cells.

Then we need to count the cells with protein in nucleus. GA
created a new composite channel by the following "expression
(pink)". Similarly, GA3 is realized by connecting "Cell", "Nuclei" and
"Protein" by using "AND" and "HAVING" in the Binary operations
tab.

As a new name, this function is registered with
“CellsWithProteininNuclues”.

Cells HAVING (Nuclei AND Protein)

]
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Display the protein (pink) by setting the purple radio button to

"NO" at ungrouping.




In order to get more correct results we may improve the workflow
to exclude objects whose nuclei are touching the borders. Here,
use "Touching Borders" in the Binary processing tab and modify it
to select "Nucleus" in the frame.

The end result is the GA3 analysis sequence as shown below.

Finally, the count data of each object can be collected and
displayed collectively by "Join Records" on the Data management
tab.

GA3-all cal*

= = = R |
= 5 "a=v
2 EditWizard 5 Activate Image 7/ ing Borders (Binary processing) | 1:1 »

i HB»nary processing HBnary operations “Measurement]

HTraddng | Results |Reference ‘

DNew I save Flsaveas alExport @Import M) (n

lSou'oesi |Preprooesshg“NDProcessmg|Ihnage i ||Conversions| 5

[30 Segmentation ” 3D Binary processing | f 3D Binary i ||3D l |Data

Binary processing i =

/ \
| u SD561

Remove Short Filaments t
- ﬂsm&s |

Connectivity

Make 4-Connective A A A

<
Protein

| Make 8-Connective

Filter objects
Filter Objects

—
¥ [ Nudei A4
/

S
W Cytoplasm
/

Select Objects

Delete Objects
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] ]
|
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The red box shows the contents grouped, so expand the sequence
with "Decompose Function" and check if necessary.




elbte Nuclei Del
Show in Wizard
Duplicate
Decompose Function
Sy Edit Function
\f Add Function Input 4
CellsWithPr: . . hd
—-_'-""’"E > Build Function GUI...
| CellsWithPr Save Function
=== LA Save Function As...
RemoveBor  goject ) o
} Rename
lA Dynamic Parameters »
CellswithPri Properties...

e

CellswithProteinN...

Example:

Click on Nuclei to activate and right click. The contents expand
when "Decompose Function" is selected.




SECTION 8

How to Run Analysis on
Captured Data

After running your job, there is a possibility to execute more
analyses on captured frames. Go to the Job Results window
and click the Run Analysis button. The Run Analysis dialog
window opens.

Show Quantities

3 Job: handbook jobs GA imase 2/15/2019 8i41 PM 3
B worse rmomonans = [ o || B BB | 1| € 0 | V- | B @
Run analyses on frames
* addNew * [ Load [T Duplicate ¢ Delete 7 Delete Al
Analysis | Name | Runon
General Analysis Translocation_NucleusProtein (already run)
intensity Analysis IntensityAnalysis (already run)
cell Count Analysis cellcount_on_sDs61 (already run)
[1| General Analysis ReB | GeneralanalysisRGe All frames
+ <select =
-.1.5D561.Count | []_posure Time1
¥ CelliCount_on_SD561 (5D561.Count
~ SD561 (Count)
Count
Ares
dvanced Areafraction
anceds == » ObjectArea (Mean)
» EqDia (Mean)
~ Meanintensity (Max)
[ rn Jf cancer | Mesn
- | Min
N\ Al /@ sD428 ) M 50361,/ [Total 1 image Max v
[~Icapture2

Click the Add New Analysis button and choose the type of

your analysis in the pull down menu. Continue setting up your
analysis as described in their particular sections (Image Intensity,
General Analysis, Cell Count, etc). After (re)defining your analysis
click the Run button. Your analysis is then processed and the
resulting variables are added to the Show Quantities panel.

Tip: Hide your preview by clicking the Show Preview button
to see more of your analysis results.




SECTION 9

Database Managing

Projects, jobs and job results are stored in a database. This
database contains all meta-data except images acquired by jobs.
Images are not stored in the database file. This is for two reasons:
efficiency and data security. As images are ordinary .ND2 files they
are independent of the database and can be opened by NIS-
Elements directly. Images are marked as readonly and should not
be modified in NIS-Elements. On the other hand, the database can
be opened and accessed without the images. Therefore images are
stored in folders and the database contains relative paths to them.
Images and database files exist in a folder and make a bundle. This
bundle can be copied as a whole. However it is not safe to copy
the folder while it is accessed by NIS-Elements. Use the Database
Backup / Database Restore functions instead.

Database Properties

You can adjust the following database settings after you click
the Database Properties button:

Database Properties X

Database file name

‘VC:\PrcgramData\Laborstory Imaging\Jobs\jobsdb.dat (ok)

® Local database - accessed from this computer only (default)
This is the fastest and safest option.

O Shared database (synchronous)
The database waits for each write before it continues. This makes it resistant
against corruption due to application crash or power failure. But at the expense
of speed.

O shared database (asynchronous)
In case of power failure or application crash the database may get corrupted.
However all write operations are much faster.

Image files are stored in
<DatabaseRootFolder>\Projects\<ProjectName>\
® <JobName>\YYYYMMDD_HHMMSS_mmm\<files: A1.nd2, A2.nd2 ...>

O YYYYMMDD_HHMMSS_mmm__<JobName=>\<files: A1.nd2, A2.nd2 ...>

OK Wf Cancel

Database root folder

Define the path to your database files and select the type of
access to the data. You can choose between:

¢ Local database - recommended, fast, safe.

e Shared database (synchronous) - opt this if access from multiple
PCs is required. This setup is safe and sufficient for

long-lasting experiments (e.g. 1 frame per minute).

¢ Shared database (asynchronous) - if access from multiple

PCs is required along with the speed of access. Regular back-ups
are absolutely necessary with this setup.




Warning
If an unexpected error such as power failure occurs while the

database is being accessed, the database may get corrupted (lost).

Image files are stored in
Choose in which form you want to save your Image files. The
following options are available:

e <JobName>¥YYYYMMDD_HHMMSS mmmy¥<files:
Al.nd2, A2.nd2 ...>

# Laboratory kmeging
41 Jete BB WellB02_Seqii00und?
# Projects
Live Cell
il Lve_Cells_ mmanuial_treatment_and_trmelspse
200072 113330 642
20020724 114129 972

YYYYMMDD_HHMMSS mmm__<JobName>¥<files:
Al.nd2, A2.nd2 ...>

s Laboreatory imaging
- lobs Annn 2o
son @) WellB02_Seq0000.nd2
- Projects
“ Live Cell
20120724 114312 _292_ Live_Cells__manual_trestment_and_timelapse

20120724 114344_359_ Live_Cells___manual_treatment_and_timelapse

Y = Year, M = month, D = day, H =hour, M = minute, S = second, m
= millisecond

Backing up the Database

This dialog box enables saving all files you have created using

Jobs into a desired folder. The backup routine copies the database
file to a specified folder. If image files are also backed up
(recommended) they are copied as well. The backup folder is a
regular database bundle and can be accessed from NISElements.

If the backup folder already contains a previous

backup, it is merged in the following way:

* The previous database file is renamed (current date is appended)
and a new file is created.

* New image files are added to the backup folder.

: Database Backup X

Database backup file
| C:\Users\AE-A1SR\jobsdb.dat | [T
Include Images

Backup J [ Cancel }

Please see Database Properties chapter on how to set the database.




Restoring the Database

This operation replaces the content of the current database
folder with the contents of the backup folder. Restoring the
Database destroys the original content of the current database.

Database Restore X

Database restore file

‘ C:\Users\AE-A1SR\Documents\jobsdb.dat (not found) {77}

r

Include Images ]
& 9 Restore “ Cancel J

Press the ... button to browse to your database folder. After

Selecting it, click OK and Restore to finish the restoration process.

You can uncheck the Include Images checkbox in case
you don't want to restore image files.

Database files

The database file contains the project and the job hierarchy,
all the definitions (jobs, analysis recipes, labels, tags, etc...)
acquisition data like plate or well information, loop indexes,
time analysis results, links to the image files and much more.
All this information is stored in a single file. The database file
is usually much smaller than the size of an image file. The
database is contained in the “jobsdb.dat” file in the database
folder. Other temporary files (typically jobsdb.dat-shm,
jobsdb.dat-wal or jobsdb.dat-journal) which indicate that the
database is in use may also appear in this folder.

All temporary files should disappear after all NIS-Elements
applications accessing that particular database are closed. If NIS-
Elements did not finish properly these files may remain. They
must not be deleted as they contain a valid database state. In
this case NIS-Elements should be launched, database connected
and NIS-Elements closed again. Note that it is not safe to copy
the .DB file at that moment. NIS-Elements is connected to a
single JOBS database at any given time —it is the current
database. The current database setting can be changed in the
[Database Properties]. NIS-Elements stores the current database
folder on per user basis, which means that every user can have
his own database.

Program Upgrades

The database file format may change to support new features

with new versions of NIS-Elements. An upgrade of the database

is required before it can be used by a new version of NIS-Elements.
However, the upgrade renders the database inaccessible

from any previous version of NIS-Elements. It is a good

practice to make a backup of the database before an upgrade

of NIS-Elements is made. When copying a database and accessing
from multiple NIS-Elements, Please be sure to read it from the
version of NIS-Elements that created the database.




CHAPTER 3

Task
Reference

Tasks are building blocks of the whole Job.
A detailed description of each task can be
found in the following sections.

Well Plates
Define Plate
Select Wells

Loop over Wells

L
Label wells
8y

Aign Plate
Manual Plate List

B e

Move to Well

Move to Well Center

Move to Previous/Next Well

Sample Holder

Define Shide

Define Stage Area

Define Stage Area - Legacy
Align Siide

Manual Slide List

Time Series

O e
@ Redefine Time Lapse
Q@ Time Sequence

My Repeat v times

X Keep Objectin view
Stage XY Points

Generate Points
Predefined Points

New Point Set

BB Loop over points

Bo6

Move to Point

Move to Previous/Next Point
Offset Paint Set

Add Point to Point Set
Remove Point from Point Set
Add/Edit Points Manually
Append Point Set to Point Set
Clear Point Set

Export Point Set to ND

Import Point Set from ND

i

Scan Large Image
Scan Large Image in Slide/Wel/Area

Scan Large Image in Region

qEPa

Draw Regions

=

Q!

shift Region

Edit Regions
Region List

Loop over Regions

Move to Region Center

Append Region List to Region List

Clear Region List

Define Z-Stack
2-Stack
Z-Stack Loop

Assign Z-Stack to Point/Well/ND Acquisitic

b OROPfEEATE

Move to Z-Stack home

Define RO!
Use ROI from Analysis

Assign ROI to Point/Well

Autofocus Settings
Autofocus

Create Focus Surface

Move to Focus Surface

Offset Focus Surface

Assign Current Z to Point/Well/Point Set

Escape Z

§if Refocusz
[ZV Getcurrent z positon

Z§  Move to Z Postion

PFS On and Focus
. PFS Off
Pr®  ps offset from the current z position
Auto PFS Focus Setup

Auto PFS Focus

Assign PFS to Point/Well

Create PFS Surface

Move to PFS Surface

Offset PFS Surface

I
i

Capture Definition
Capture

Capture Current OC

Capture HOR

Capture Current OC HDR

Capture Current OC EDF

ND Acquisition

Fast Timelapse

Triggered Experiment

llumination Sequence

Live Window

Merge and Store Captured images
Detect Background

Save Captured Image

SRR 0 7EHaC 1 BBEDID P P

STORM Acquisition

1

Sequential Stimulation

r 4
4

Simultaneous Stimulation

ytical
ﬁ\] Select Optical Configuration
B4 auto srightness

o)
B set Exposure to Optical Configuration

'Q) Adjust Camera Settings Manually in OC
PR \csign Camera Settings to Point/well

@ Close Shutter
©  openshuter

Conditions

Condition 1)

Condition (f-Else)
Every nth

Break

Question
Macro
Expression
Variables

Custom Metadata
want

Comment

Send €-mad Notfication
5 send sMs Notification
Create Labels

Assign Label

Debug

Phase

Finish

Abort

Execute Macro After Run
Ahernative Storage Location
Storage

=/a\  Define Analysis

General Analysis

Cell Count Analysis

3

Intensity Analysis

>

3

General Analysis RGB
Wound Healing

Live/Dead Analysis

General Analysis 3
Average

Best Focus Plane
integrate

Max 1

Median

Min

=
Align

Equalze Intensty




SECTION 1

Execution Flow

Condition IF

If the specified conditional expression is evaluated to TRUE, the
contained tasks will be run. Otherwise the contained tasks are
skipped.

@ If ( totalcounts>=500 ) Theny

M Define... l

| Break from Points |

Condition { totalcounts»=500

Example of an expression. See also Using Conditions.

Condition (if-else)

If the specified expression is evaluated to TRUE, the
contained tasks will run. Otherwise the script proceeds
to "Else".

Tasks contained in the Else section will be run only if the
specified conditional expression is evaluated to FALSE.
See also Using Expressions.

Break

Exits execution of the selected loop and continues to subsequent
tasks. Break from selects one of the parent loops to exit. The job
will continue with the task following the selected loop.

Question

Displays a pop-up window requiring user interaction. After
"answering" by clicking one of the buttons, the job continues.

Time Lapse

Repeats the contained tasks according to the specified parameters
(total duration / number of loops, interval...). This task

typically contains just the Capture task, but can contain anything
else of course.

D TIME LOOP ¥
1elLapse @ during 12 hour(s) ; run every 10 min

Loop TimeLapse |

B] ‘ 12 hour(s) z}

BHmmin ;»::\

Total Duration ‘Time

Acquisition Period [Run Loop Every

[ ] Split Storage per Time point
[] run Tasks while Waiting
[_] Finish when Condition Is TRUE

I y
| Define.. |




Type the name of your loop and select one of the following time
lapse modes: Fixed duration - set a precise amount of time to the
Timelapse [msec / sec / min / hour(s)]. Number of loops - define
the number of loops after which the time lapse runs the following
tasks. Use Unknown duration (User or Program Break) function if
you don't know when to stop the time lapse. With this setting it
can be stopped manually or automatically after a program break.

Then you can define the speed of acquisition. Select No-delay to
let the task run as fast as possible. The other two options specify
intervals between two adjacent repetitions of the task with the
difference that the Run loop every option specifies how fast the
tasks are started, but the Wait between loops option specifies the
time between the end of the current loop and the beginning of the
following loop.

Other tasks can be performed repeatedly if there is a spare time
between two adjacent loops. When you select the Run Tasks while
Waiting box, an additional space named “Run while waiting”
appears at the end of the task. You can place the tasks to be run
there.

Especially if a loop with Unknown duration is defined, you

can specify a conditional expression which will cause the loop to
be exited. Check Finish when condition is TRUE and click Define to
specify the conditional expression. See also Using Expressions

Redefine Time Lapse

Modifies an existing Time Lapse. This task is usually used within a
“Condition if” something happened, redefine Time Lapse (e.g.
increase frame rate). See Time Lapse for description of the task
options.

Time Sequence

Chains acquisition time-phases and phases of different types
(temperature / gas control, perfusion control).

Repeat

Repeats the contained tasks for the specified number of iterations
or indefinitely until Break.

D NLOOP ¥
Repeat : 5 times
r
Name \‘Repeat

Repeat
® Number of Iterations

s

O Undefined Number of Iterations

[] Finish when Condition Is TRUE

| Define... \

In the repeat checkbox menu choose from the following options:
Number of iterations - insert a number to define how

many times the tasks will be repeated. Use Undefined number of
iterations if the loop will be exited either by the Break task or by
the Finish when condition is TRUE option. If using the second
option you can specify a conditional expression which will cause
the loop to be exited. Click Define... button to specify the
conditional expression. See also Using Expressions.




Every Nth

When using repetitive tasks (e.g.: repeats, well loops,...), you can
create a new task sequence that is triggered by every first / last /
nth loop using the [Every nth] function.

Every : Every 3rd TimeLapseT doy

{ Every } Loop:  [Timelapset

Name:
Execute: @ Every [‘3 E} rd [] include First
O First
O Last

[] specify what to do otherwise

Enter the desired number of the repeated task in the Every field.
The First option executes after the first repetitive task selected.
The Last option executes after the last repetitive task selected.
Choose the loop you would like to modify by this task (only parent

loops are available).




SECTION 2

Well Plates

Define Plate

This task specifies shape and size of a well plate as well as the
working area of single wells.

Use Plate with 96 wells
RS —— DR EEIE e e aE
| Plate | %
{ Select from DB... | B
[_ Custom Well Plate... \c
[ Re-algn wel Plate.. || o
D E
iE |
G
H
Company: Customwellplates, Model: 323296_1
Well count: 96, Working Area: radius 2.8 mm

Type the name of your well plate and click the Select from DB...
button to open the well plate database, where you can

find many standardized well plates.

Select Wellplate
Search: ;J
B 96 wells A
136101 il
136102 A
-~ 137101
137103 8
- 152028 c
152036
-~ 152037 D
-~ 152038 E
- 152039
- 152040 F
- 156545
-~ 160376 g
160377 H
- 161093
- 164588
- 164590
- 165305 ¥
Company: Thermo Fisher, Type: Nunc, Model: 137103
Well count: 86, Working Area: radius 3.3 mm

10 || 310 | =12,

[» OK { Cancel




If you can’t find your well in the database you can customize
your own well plate by clicking the Custom Well Plate... button.
Now adjust all necessary parameters of your nonstandard well

plates.

Define Custom Well Plate

Plate Name:

[ test

|

F
F

Plate Length
(mm):

[ 127700 [2]

Column Spacing

(mm):

" 9000 |4

Column Offset
(mm):

Well Diameter
(mm):

e

Plate Width
(mm):

(5000 ]
Row Spaclng

Row Offset
(mm):

11.400 E]‘V

[vumbers 7] [ueters |

-]

Select Wells

This tool specifies which wells of the selected well plate are
actually used in the experiment. Before selecting any wells you
need to define the well plate (see Define Plate). After the plate
definition, you can select the wells using the Select Wells task. The
wells can be easily selected by clicking and dragging over the well
board. You can select additional parts of the well plate with Shift +
click. If you hold down the control key and drag over wells already
selected, you exclude them from your actual selection. You can
also select single rows / columns by clicking on their letter /
number.

WellSelection : select wells in PlateWellplate (24 wells selected)
Name of the
Frr— J 1 2 3 4 5 6 7 8 9 (107 G311 12
9n Well Plate - =
LF‘!ate.‘.";ellplate :J B
Selection Color . 2 . . . . . .
m— 000000
ell Ordering
‘-’ JMeander B} . . . . . . .
F 0900000
| selectal | B
Select rows H
Select Columns
[ } Company: Customwellplates, Model: test
Well count: 96, Working Area: radius 3.3 mm




Select Rows

WellSelection : select wells in PlateWellplate (48 wells selected)

Name of the

| Wellselection ] 371 (5] [ o] ] [ ) e o [ i
on Well late ' 000000000000
{Plate.'.v'-/ellpiate L,[ B

saeccincor < (@O OOOOO00O00OO

——
—] > 000000000000
ell Ordering

. :locccccceeeee

(:’ ’Meander

)

| Selectall ] B
Select rows H
[acE i

Select Columns

‘I Company: Custom wellplates, Model: test
Well count: 96, Working Area: radius 3.3 mm

Select Columns

WellSelection : select wells in Plate.Wellplate (48 wells selected)

Name of the
1 2 3 4 5 6 7
On WeIIVPIate - i . . . . .
{_F_’Iate"\"l,’ellp!ate :J E . . . . ‘
Selection Color C . . . . .
I - |
 — - 0@ |00@@®
ell Ordering
s -4 ees
X J 9 G
| seeqwt | ¢ |@@ 000
Select rows H . . . . .

L]

Select Columns

1-25-7.11 Company: Customwellplates, Mode: test
1l Well count: 96, Working Area: radius 3.3 mm

@

)

-
=3

=
-

5}

Loop Over Wells

Runs the contained tasks on each well of the selected well
selection.

% WELL LOOP ¥
Wells : for each well in WellSelection.Selection

Loop[WeIIs ] over {u‘-/elISeIe‘:tion.SeIectxon ¥

Split Storage per Well
Advanced

Loop over Wells in Class [ 2

Type the name of your loop and switch between different well
selections available within your job. Split storage per well
influences how the system stores the captured data on the disk. If
checked, separate ND2 file will be created for each well. If you
select the Advanced option, the Loop over wells will be performed
only on wells with defined class typed in the Loop over wells in
class field.

The class number can be assigned using an expression to each
well.The Class can be defined in the Expression task - find a
parameter named "Class" under Job / Wells / CurrentWell.

Insert this expression by double-clicking on it and use given
operators to define your class e.g.:

Job.Wells.CurrentWell.Class=2

In our case "2" is the Class we fill into the Loop over wells in class
field.




Label Wells

Enables to label, add a description or quantity to each well or a
group of wells. If you are well labeling for the first time and don't
have any saved labels, start by clicking on the Define... button in
the Labeling/Quantities window. Here click on the Select Labels...
button and the Labeling Tags window opens.

abeling : label wells in WellSelection.Selection
‘ [ﬂg Load m Save ‘ NamerWeIILabe!ingJ Selection.Selecti v

1 2 3 4 5 8 7 8 9 10 11 ;2 - 7
[ Em| ) ] ||
s ] = === ]
ol ] (=) (] () ||
o ] () [ (=) | |
E ) ) =) (= (=) |
Fi ) =EE=E= | =
| mal . === =5 ]
« ] ) ||
I FocusFailed Row
[ test 1, Labels
[] experiment

Using the Insert new Keyword button you can add a new label,
name it and give it a description.

After setting up your labels and clicking OK you are back in the
[Labeling/Quantities] window and ready for the actual labeling.
Click (select) the well you want to label and then drag the required
labels to the well table. You can use the shift key to select a range
of cells or the control key to select remote parts of the well plate.
By right-clicking on any cell, you get more selecting options - i.e:.
select all, invert all, select row, invert row, select column and
invert column. When you are satisfied with your well selection,
right-click on one of the selected wells and choose a labeling tag

you predefined in the Labeling Tags window. The color of each
label can be adjusted in the "Labeling Tag" window. Grey colors in
the column "12" presented in the following figure were not
selected in the Select Wells.

% Copy B Paste ‘ g Export @ Import ‘ n Undo | Redo ?

4 setiabels.. 4 custom Metadata..

| ‘ . FocusFailed

|| & B test

1 5% I:l experiment
- — = ) Y
Not Linked s Add... lwell experiment ad) ‘ Manage... { X% Clear ‘

1 2 3 4 5 6 7 8 9 10 11 12

AN ] [ m— Labels
s M Labéls
(= Labels
D Labels
E Labels
E Labels
G Labels
HIEC ] |- Labels

—_—
oK | cancel |




Quantities

Labeling wells with quantity information can be done by clicking

the Select Labels... button. The Quantities window appears. Here
you can add new quantities, select units and edit the description
as discussed when using the Labeling Tags window.

# 7 Labeling Tags =
~Labels
Blag|+ X
[ Name lColor | Description | Used
~bad B [~ | no image No
1 good [ +] getimage No
~INew I | test No
O
I f
1 )
| oK Cancel |

After choosing defining your quantities, click the OK button and
select wells with known quantity. Right-clicking on the cell
selection and choosing the Set Custom Metadata... you enter the
Edit Cell window.

‘ Edit Cell X
Category [Itemz [um] B] Related Label | experiment B]

O set value ‘ FocusFailed

E}] test
J

(® Set Range [Linear
<nones

From 1.’ ® To 2] O step ‘ ‘

(® Horizontal ) Vertical [ | Continuous

| oK

Here you specify the actual number. If you select "Related

Label", the same number will be assigned to the related label.
Here you can set the exact numeral value, set a range of values
(with steps) and choose the cell counting order. If you choose
Horizontal, the cells will be labeled from left to right
independently in all rows selected. If you choose Vertical, the cells
will be labeled from top to bottom independently in all rows
selected. If you check Continuous, all the cells selected will be
labeled from left to right and top to bottom.




UMIETT TTTTT T SRS

R copy Bpaste | [ Bport [A import | M) Undo (A Redo 7
+ Setlabels... + Custom Metadata...
2 [l v | A density 100 +)X[-
2 [l oood
= [l rew
NotLnked v [ add.. | [presst < | Masge.. || ¥ Cear
1 2 3 4 5 6 7 8 s 10 1 it3
Labels
% densty
Labels
6 densty
Lebels
& densty
Labels
o densty
" Labels
densty
7 Labels
densty
B Labels
bad densty
7 g00d Labes
S5 densty
Clear Labels Cancel

Set Custom Metadata...

Clear Custom Metadata

A »
Row >
Column »

After labeling your well plate, Click OK in the "Labeling
/Quantities" window. In the Label Wells window, press the [Save to
file] button to save as an XML file. You can also import your saved
labels by clicking the Load from File button. You can always clear
the label with the Clear button in the "Labeling / Quantities"
window.

Align Plate

This function determines the exact position of a well plate on
the XY stage. Typically, this task is run on runtime.

Align Plate.Wellplate (Aligned)

Name [AIignPIate I Align iplate.m‘-/ellplate

]

o n @

m

i wets / T/

Recommended Well Selected Well

35 1228 B39 (4] ) el R (1854 RO [Ed0

1 12 A12 Calibration:

O 3 Edge Points E]
X [mm] O 3 Edge Points

@ Center Point

Method:

[ Add ]

[ Remove “ Remove All ]

] Test Well [(move to edge;

@ Calibrate the selected well. At least two wells are recommended to be calibrated.

. Calibrated Well




First enter the name of the alignment and select the actual plate
with “Align”. Then select "Method" on the screen. This is because it
is necessary to accurately define the position of different wells.

* 3Edge Points:

Determine at least three different boundary positions in the well.
e Center Point:

Determine the center point in the well.

There are two ways to determine the exact position of the
well. The procedure goes as follows:

1. Select one of the methods.

2. Display live image from the camera. A cross will be displayed
in the image.

3. Move the XY stage so that the significant part of the well
(edge) is in the center of the cross.

4.1 When Center Point is selected: Click the "Set" button.

4. 2 When 3 Edge Points is selected: Click the Add button to add

3 new points to the well alignment table.

5. In case of the 3-point circle, click the Add point button and

repeat this for at least 3 points. To ensure good precision, find

points on opposite sides of the well.

Example of selecting Edge Points.

Manual Plate List

Specifies the list of well plates to be used in a loop over well
plates. These well plates are changed manually.

New ManualPlateList

’ ManualPlateList ]

of Plate.Wellplate

Manual Plate List

(
Well Plate Definition: |Plate.Wellplate D [

Multi Plate Holder
First Plate Is Already on Stage

+ JOX¥
l Plate # ‘ Name Barcode l X Offset from Plate ... IY Offset from Plate ...
M#1 wellplate1 103010302 0.00 0.00
M#2 wellplate2 103010303 0.10 0.20
M#3 wellplate3 103010304 0.20 0.40

Notes for #1 - wellplate1 (103010302)

Name your manual plate list and select a well plate to be looped. If
using a well plate holder, you can adjust the well plate offset from
the first well plate in the table.




Plates

Runs the contained tasks on each well plate of the specified list of
plates. The list of plates is defined by the Manual Plate List.

D PLATE LOOP ¥
Plates : for each plate in ManualplateListList

Loop[Plates | over Uu!anua%Plateusm;t ¥

Name your plate loop and choose a plate list from your current
job.

Move to Well

Moves the XY stage to a particular well of the specified well plate.

35 Move to well G7 of Plai e Wellplate

Task Name: [ MoveToWell ]

Well Plate: !Plate“.‘,‘ei\p!aie v:
Well Row: |G E Well Column: |7 |7

Move to Z Use Well PFS Offset

Name your move task and select a well plate for the move
definition. Define a row / column position where to be moved.
Last two options tell the system to set the Z drive to a position
previously assigned to the current well.

Move to Well Center

Moves the XY stage to the center of the current well. This task can
be used with a dish, slide or inside a loop over wells.

Move to center of Wells.CurrentWell

Move to Center Position of: |\Wells.Currentivell x|

Move to Z Use Well PFS Offset




SECTION 3

Sample Holder

Define Stage Area

You can select the area you want to acquire from 8 modes
according to the sample.

Specifies the shape, size and the working area of a dish.

u StageArea : Circle with Radius 3.3 mm

Name { StageArea |

Shape (l%‘; Circle by radius %'
o |

Radius D Rectangle by 2 corners

D Rectangle by 3 corners

Vg l"-\ I
e Convex Envelope

-,
(= s Smooth Envelope

%" polygon
"/ Polyg

'.- ® Cirde by 3 points

N

( I-\i Cirdle by radius

/

Here, the size of the dish is defined as an example. In addition to
the method of determining the center position, the dish
calibration can be performed by registering three points.

Q StageArea : Cirde with Radius 3.3 mm
Name [ StageArea

Shape ':-—\7 Circle by radius v

Radius 3.3 5 mm

2.4 |

[ Set Center Position

Center X: 0.000 mm
Center Y: 0.000 mm

Calibration at center position

(The center position is recorded with “Set Center Position”)

StageArea @ Circle with Radius 6.8 mm

Name [ StageArea

Shape ' @ Circle by 3 points M
H X [mm] ¥ [mm] | Z trmm)
3.160 -6.023 2.558
-7.174 -0.108 2.613
0.568 6.535 2,613
Add H Remove \[ Remove All I

Register 3 points and calibrate.




Next, add a dish name to “Point Set Name” in the Genarate Points . .
function and select a work area. If you want to maximize your Defl ne SI Id e
working area, select Whole bottom. To restrict your dish working

area, select Restricted and enter the Distance from border and / Specifies the shape, size and the working area of a slide.

or Exclude center dimensions.
New Slide

139 | Generatedpoints : generate points in StageArea.StageArea. Area i heme S ]
Point Set Name [GeneratedPoints ] on [Stageﬂ-.rea.StageAr:‘:a.aB]

Select from DB... Custom Slide... ]
Working Area [ () Restricted B‘

Slide Orientation on Stage:

= ey Define by Label Area Position E]‘
) corer -
Field Size [Actual at Run-time v ] : Orientation 3 Left Eﬂ

i Dimensions: length 75,0 mm, width 25.0 mm
Customize Preview Field Size (V] Limit Working Area i :

Objective ll-P|anApoVC 20x DIC I\BI Shape 3 Rectangle v Left s mr Width s mm
Area Restriction [. Whole Area B] Define by EE= pimensions v | Top s mm_ Height s mir
Point Placement [ 3 Covering B‘

Type the name of your slide and limit its working area if necessary.

& overap %
Scan Direction [ E Meander B]

Select Slide

Working Area: us innerradius

~Touchi 1.5 mm e =
Frames on Border [ @~ Touching E]I Nuraber of Poins: 124 Search:

Custom slides

B System Slides

Company: Custom slides, Model: test
Surround Area: length 75.0 mm, width 25.0 mm

Select from DB ... screen




Work area setting

If you want to set the work area, check "Limited Working Area"
and set "Define By" to "Interactive" to move the XY stage and
specify the shape and size of the area.

Align Slide

This task determines the exact position of the selected sample on

the XY stage.

e ; Dimensions: length 75.0 mm, width 25.0 mm
Limit Working Area g

Shape { 3 Rectangle B} mm | X fmm] LY {mm] |
-3.861 -1.656
Define by q::; Interactive E| mm [ | 21354 5.552
E= Dimensions [ Add ]
q\m} Interactive [ Remove I Remove All ]

Enter the two diagonal XY positions with the "Add" button. In the
case of a circle, set the radius or specify 3 points of the area
boundary.

New Slide Align SlidesSlide
. Namie Align |1 tmmy ¥ tmm]
Slide Name | slide ] { } |Lr_l23 519 11636 |
Slide Slide.Slide i o
[ Select from DB... [ Custom Slide... ] — 230m L
: i 2 0 Alignment Saved
Slide Orientation on Stage:
Define by Pabel Arss achics 1:” Calibrate also the opposite corner if the [ Set }
slide is not perfectly aligned with stage. [ Clear l Clear All ]
Orientation 1 [ Left B

Enter and define XY positions of two diagonal corners in free form.




SECTION 4

Stage XY Points

Generate Points

Creates a pattern of XY points on the selected sample.

GeneratedPoints : generate points on stage

Point Set Name [GeneratedPoints ] on [;dual Stage Position E]]
Working Area [ © circle B‘

Radius (mm) (6 |3]

Field Size {Actual at Run-time v ]

Customize Preview Field Size

Objective [1 - Plan Fluor 10x Ph1 DL B]

. Whole Area E]]
Covering B]
owbp [0 %

Scan Direction [ E Meander B]

(6 TRELENG B‘ Number of Points: 60

Area Restriction

Point Placement

Frames on Border

Point Placement Covering E|
Overlap @ Single Point

Scan Direction Covering

@ Random

@ Random + Center
Regular Pattern

@ Spiral

@ Manual

Frames on Border

Type the name of your point set and select one of your active

well / slides / Stage Area. Choose one of the seven placement
methods listed. All of the methods except Single Point enable
further settings. At that time, with the Scan Direction function, you
can select the scanning method from the predetermined pattern.
In this example, it is setting when "Covering" of "Point Placement"
is selected.

Scan Direction E' Meander E

Frames on Border E Meander
:: Left to Right

In the Covering mode you can select the Overlap amountin
percent. In "Random" mode, you can set the number of points you
want to generate in "Well / Slide / Stage Area" with "Count". The
maximum number is indicated in the bracket. In “Frames on
Border”, you can use “Frame inside” to make points outside of a
single sample holder area. Whenever you use "Always Create New
Points", new points will be created. The "Randomize" function
generates points randomly.




Predefined Points

Using Predefined Points, you can specify a list of XY points on the

selected sample manually in a tabular way.

2% Pred edPoints : define points manually (4 points)
Point Set | PredefinedPoints
 Points
[] Move Stage to Selected Point + Add } @ | 4 ‘ 54 &!
[point Name | tmmy [ ¥ tmm) | Z fpm) 1
| H#1 -16.873 12,018 2071.680
M2 -16.320 12.017 2071.700
M =3 -16.311 11.992 2071.700
M#a [->] -16311 12.256 2071.700 [«<] offsetaixyz |
O
Include Z Optimize I Copy I Paste l Load... I Save... )
[] include z-stack [] Include Camera Settings
[] Include ROIs Definition Include Labels

Points

Runs the contained tasks on each XY point of the selected pointset.

< POINT LOOP ¥

ts : for each point in NewPointSet.PointSet
Loop | Points over | [~]
[] split Storage per Point Move to XY [] Move to z

Advanced [] use Point PFS Offset

SR
Loop over Points in Clas: | 2 ]

Name your point loop and select one of your active point tasks to
be looped (Generate Points, Predefined Points, New Point Set).
Split storage per point option influences how the system stores the
captured data on the disk. If checked, separate ND2 file will be
created for each point. Each point can be assigned to a class (by an
expression). If you select the Advanced option, the Loop over
points in class field appears. Entering a class number applies to the
current loop and only executes that class number. Define
classification in advance in the "Expression" task.




Offset Point Set

Offsets all XYZ coordinates of the selected point set.

Trs)) Offset : NewPointSet.PointSet in X, Y, Z

XY, Zshift | Offset | of | tSet.Point ]

O Correct Xy Offset between Objectives
Objective 1: |1 - Plan Fluor 10x Ph1 DL v |
Objective 2: |2 - Plan Apo VC 20x DIC N2 N2

(® Define Offset Manually

x:[4.00 Ef pm v: (220 Eumz[10  FEum

Specify distances of the shift in all three axes.

New Point Set

Creates an empty point set. Points shall be added to it later either
by Add Point or Add/Edit Points Manually.

BHB NewPointSet

ONew L3

Point Set | NewPointSet

A

Add Point to Point Set

Adds a named XY point to the selected point set. Current XY(Z)
position is used.

NewPoint : add point to NewPointSet.PointSet
Name {NewPoint }
Add Current Stage Point tc [ ewPointSet.PointSet [ﬂ

Select the point set you want to add in “Add Current Stage Point

”

to".

Remove Point from Point Set

Removes the active XY point from the selected point set. For
example, you can use this task with “Loop over Points” to remove
points that might be useful for further analysis.(e.g. do not
produce any image signal).

Remove point Points.CurrentPoint

Remove Point iF'on'ltz.C!.n'rentpon'at

W l from Point Set

Select an active point loop from which your point will be removed.




Add/Edit Points Manually

Waits for the user to add or edit points to the selected point set
manually during the runtime.

T e

Name [DefineManuall)J

PointSetPointSet >

Embed to Progress Window

: edit points in Ne

Point Set [NewPointsetPointset  [v)

.

If "Embed to progress window" is checked, the Edit Points window
will be inserted at the bottom of the JOB execution window. You
can also select the points you want to edit manually.

Export Point Set to ND

Exports the selected point set definition(Generate Points,
Predefined Points, new Point Set, etc.) to the ND Acquisition
window.

tSet.PointSet to ND acquisition

Point Set to Export: { lewPointSet.PointSe R4

(® Append Points (O Replace Points

Select the point set you want to export to the XY tab of the ND
Acquisition window. Append points function adds new generated
points to the the XY tab of the ND Acquisition window right behind
already existing points. You can also use "Replace Points" to
replace all existing points in the XY tab of the ND Acquisition
window with newly created points.

Import Point Set from ND

Imports the multi point definition from the ND Acquisition window
to the selected point set. "Replace Points" will overwrite the
existing point set settings.

333 Import points from ND acquisition to PredefinedPoints...

Import to Point Set: [— redPoints.Position BJ

® Append Points (O Replace Points

Select a point set to which data from the ND Acquisition window
will be imported. Append points adds newly generated points to
your selected point set behind already existing points.




SECTION 5

/ + Piezo Z

Define Auto

Focus

Defines Z device settings to be used by the Auto Focus task.
Different AF settings may be defined for different purposes.

Select a method you will

1.Step by Step

use:

This method moves the Z drive in steps within the defined
range, captures images and evaluates their focus criterion.
The Z position with the best focus criterion is used as focused.

2.Continuous

This method is similar to Step by Step except that in this case, the
step size depends on the camera frame rate. The camera takes
pictures as fast as possible while the Z drive is moving within the
defined range.

AFSettings : setup autofocus

Name [:AFSeninrgf W

jiepbystepi} Continuous ‘

Z Device | Ti2 ZDrive v | Range [ SOJ pm
e :; = 1
Criterion [Max sum mtensirt)fr 7F1\ Single pass | Two passes
= 2 s =
Use OC <current settings> [ 1 Speed | Fast Eﬂ

Offset Z after AF L 24 pm

[] Exclude Border | 0 = %
D Move to Original Z on Failure

[[] skip Focusing on Background (requires Background/Specimen detection to be set up)

L‘i‘} AFSettings : setup autofocus

Name AFSettings

Step by Step | Continuous |

Z Device | <fastest> B
Criterion @
Use OC 7<current settings> E]
Offset Z after AF 2 Hm

[] Exclude Border " = %

Move to Original Z on Failure

[7] close Active Shutter during Z Movement
["] skip Focusing on Background

AF mode

Manual |

30717 Hm

Range

[ Single pass | Two passes |
Rough Step 9} Hm| < 33.600 um |

Fine Step { 3} pm

(requires Background/Specimen detection to be set up)

Name your autofocus setting. Next,Choose the Z drive to be used

for focusing (two-Z drives systems are quite common). Criterion

defines which focus criterion is used:

e Brightfield - standard contrast based criterion.

* Fluorescence - suitable for fluorescence microscopy.

e Max sum intensity - criterion based only on the intensity
values. Can be useful in confocal microscopy.

e Yeast, Bacteria (Ph): criteria optimized for yeast under phase
contrast microscopy.




Then select the optical configuration (OC) to be used for focusing.
Automatic focus mode requires only the range. The system
calculates optimal step and whether 1 pass or 2 passes will be
performed. Manual focusing mode enables further settings.

If 1 pass is selected, Step size is set, and if 2 pass, “Rough Step” is
also set.

Auto Focus

Performs autofocus using the selected Auto Focus settings defined
in Auto Focus Setting.

m Autofocus : do autofocus using AFSettings.Settings within SlideSlide.Slide.StimArea

Focus | Autofocus within [ le.Slide.S

a

FSettings.Settings ¥

} Using

Name "Focus" and select the required setting in "Using" or
"within."

Create Focus Surface

Calculate the focus surface from the existing Z position. The Z
position must be predetermined.

‘.J FocusSurface : create focus surface on GeneratedPoints.Positions

Name ( FocusSurface

1 on jSEH»:—r3te=:l?omtE.F‘A:‘-amonz b

Compute Z-Values from

® Smooth Interpolation Surface
(O Nearest Control Point Z-Value

Name your focus surface and select the source Z point set from
which the surface will be calculated. Any position on the resulting
surface is a result of interpolation.

Offset Focus Surface

Modifies an existing Focus Surface by adding / subtracting an
offset distance. You can use the focus surface offset on each point
for pre-focus, check every N-th point whether the focus has not
shifted. If it has, shift (offset) the whole focus surface to match the
current focus.

Offsetby (35000 | 2] pm

Offset your focus surface by a defined numeric value.

Move to Focus Surface

Moves the Z drive to the position defined by the Create Focus
Surface task (or Offset Focus Surface). Use it on each XY position
within a point loop to get the image into focus (or prefocus).




Assign Current Z to Point/Well
/Point Set

Assigns the current Z position to the selected XY position of a
sample. You can use this task inside a loop after Auto Focus to pre-
define Z positions for fast scanning.

assign current Z to SlideSlide.Slide.Position.z

Redefine Z on |Slide.Slide.Slide.Position.z E]

Slide S|

Select a sample holder on which you want to set the current Z
position.

Define Z-Stack

Specifies the distances and other parameters for scanning by the
Define Z-Stack task. When scanning thick samples, set the focused
image as a home position and define the Z - range. Z-stack can
then be used to create all-infocus images or 3D models regardless
of your depth of field parameters.

ZStackDefinition @ define z-stack top-bottom: step: 5.6 pm, top: 2045.66 pm, bottom: ...

Z-Stack | ZStackDefinition ]

T

. 2045.66 abs
[ TopJ o |
X Reset g5 Zlm
[' Bottom] 3 o
Step:[ 5.6 ] Um[c- 5.6 Hm][ 10 ]Steps Range: i@ um

Bottom:| 1995.66 Hm Top:| 2045.66 um  Top: [+25.02 !pm
Z Device: [ MCL NanoDrive PiezoZ Drive B} V_‘ Piezo |:] Bottom:{ -24.98 ‘ Hm

Direction: (® Bottom to Top
O Top to Bottom

Move Piezo Z to Home Position

Defined by top bottom mode.

ZStackDefinition : define z-stack symmetric range: step: 5.6 pm, top: 2045.66 um, ...

Z-Stack [ ZStackDefinition }

IT[E=E

. +25.00
[ Top} 020.64 ;S I
[-I- Relative[> Home} I ‘_7202056 ab
[ Bottom} / -25.00
Step:[5.6 ] um[‘- 5.6 pm][ 1 Jsteps Range: | 50.00 | Hm
Range: 50 | um <-25.00, +25.00- Top:  [+2502  |pm
Z Device: [ MCL NanoDrive PiezoZ Drive Eﬂ [YA Piezo H Bottom:fm pm

Direction: @ Bottom to Top
O Top to Bottom

Symmetric mode defined by range .

¥ Keeps Z position and centers Piezo Z




ZStackDefinition : define z-stack asymmetric range: step: 5.6 um, top: 2045.66 um, ...

Z-Stack { ZStackDefinition }

IEI=

[ TopJ bs I+25.C}O
[-I- Relativel} Home] (?20@4 -.ﬁ2020.66 =
[ Bottom] = 55.00
Step:[ 5.6 l um[e- 5.6 pm” 1 ]Steps Range: @ i

Top:

+2502 | pm

| pm

Below: um Above:| +25.00 Hm

( 1 [
Z Device: [ MCL NanoDrive PiezoZ Drive V} |VA piezo 1'J Bottom:| -24.98
L

@ Bottom to Top
O Top to Bottom

Direction:

Asymmetric mode defined by range.

Z-Stack Loop

Repeats the contained tasks for each Z position of the selected Z
Stack. This task can be used inside any other loop (timelapse, point
loop) with Capture. It captures Z stacks to extend spatial resolution
of the image sequence.

D Z-STACK LOOP ¥
ZStack : for each Z in ZStackDefinition.ZStack

]_over [i:;z_,:::w:' B}

Loop | ZStack

Name your Z-Stack loop and select an existing Z-Stack definition
(Define Z-Stack).

Move to Z stack home

Moves the Z drive to the central position of the selected Z Stack

Definition. When capturing multi-channel Z-stacks, not
all the channels are required to contain the Z dimension. These are

usually captured in the home / center position.

MoveToZStackHome of ZStackDefinition.ZStack

Move to Home of: [,‘:":y,‘- Definition.ZStacl B]

Choose your Z-stack definition from your current job.




SECTION 6

PFS

PFS On and Focus

Turns the Perfect Focus System on and tries to find the PFS focal
plane. Make sure the Z drive focal plane is not too far
from the PFS focal plane otherwise the task may fail.

PFS Off

This task switches the PFS Off.

Auto PFS Focus Setup

This task defines settings to be used by the Auto PFS Focus task.

Select the optical configuration to be used. As with autofocus,
areas are defined in automatic mode or in manual mode either
single pass or two pass.

AutoPFSSettings : setup Auto PFS offset

Criterion [Brightfield [v] AFmode [ Auto I Manual |
useoC  [BFCcD ™ e S [ 2
[] Exclude Border u F% % OPFsunits | 556 |

[ Single pass | .[ Two passes ]

Rough Step @ pm [ 3)[ = 15000um| Finestep [ 1]

Oprsunits | 100] ; 10]

Select the focus criterion based on the nature of your specimen.

PFS Offset form the current z position/
Assign PFS to Point/Well

The current Z position is specified as the PFS offset amount. (Eg in

one well)

It can be used in "Loop over Points" after Auto PFS focus.
PESOffsetFromZ : PFS Offset from the current z position
Name [ PFSOffsetFromZ }

Finds a PFS offset for the current Z position. It ensures exactly the same Z level
will be kept when PFS is switched on.

Register the current PFS Offset with “Assign PFS to Point / Well”.

assign current PFS to StageArea.StageArea.Area.Position.PFS

Redefine PFS on |StageArea.StageArea.Area.Position.PF: ™ |

How to use:
Calculate and register the appropriate PFS Offset amount in
the first loop, apply it in the subsequent loops, and capture.




Create PFS Surface

Calculates the global PFS surface from an existing set of PFS
positions. To XY positions without the PFS position defined, the
PFS position of the closest XY point (which includes PFS position) is
copied.

PFSSurface : create PFS surface on GeneratedPoints.Positions

Name ( PFSSurface

|
L

-Compute PFS Values from

(® Smooth Interpolation Surface

(O Nearest Control Point PFS Value

Auto PFS Focus

The PFS system searches for the most in-focus plane and sets the
PFS offset accordingly. This task uses settings defined by the Auto
PFS Focus Setup task.

AutoPFSOffset : find PFS Offset with AutoPFSSettir
= |
Find AutoPFSOffset Using |AutoPFSSettings.Settings ¥ |

=.Settings automatically

within L f:]

Move to PFS Surface

Changes the current PFS offset value to match the calculated PFS
Surface.

Offset PFS Surface

Modifies an existing PFS Surface by adding / subtracting an offset
distance.

Offset by

NffcetPFSSurface
E IS

—————




SECTION 7

Acquisition

Capture Definition

This task defines the single-channel or multi-channel acquisition
settings. Select an optical configuration to be used to capture each
channel. In addition user can control active shutter individually for
each channel. Check "Close Act. Shutter” check box to minimize
bleaching or uncheck it to leave the shutter opened and thus
speed up the acquisition. Sometimes when using multiple
channels for acquisition, not all channels have the same Z
positions with the best focus. Using one channel as reference, user
can specify focus offsets for individual channels. Therefore all
channels are captured in focus automatically.

Capture

Performs acquisition according to the selected Capture Definition.
Large images can be acquired and an analysis can be run upon
capture.

B Captwre Caplure using CantwreDefibon. Defivibon
Mame | Captre using  CaptureDefruson Defivion |™
— —— Shading Correction
| Larpelmage | 3 T{x 3= off
’ + | Aubomatc PoSTDrocessng
[ Run Anabysis = On
+ 0 99 X @
Type LT R Time Wizard | Mobes
«  Cell Counit * | CeliCount on Brightfield Dusring Ao Bon - | Redefine. .. -
SEVE Mage o ot
1f expression s ue L4 Job. Capture. Analysis CeliCount_on_Brightfield. Count> 10 Defime. ..
Storage - «| Advanced I-stack setings
Lise Whaie + for missing images in 7-stack

Posibon [+ Home TIRF

Name your capture task and select a capture definition previously
set in the Capture Definition task.

Large image is acquired as a series of overlapping images

taken one by one in regular grid of given dimensions (3 by 3 in
previous picture). Overlap is 10%. Images are than stitched
together into one big image.

Select "Always" in "Save Image to Database" to save the image in
Database. Also, by selecting the Storage task, specification of the
save destination folder becomes available.

Advanced Z-stack settings is useful when combining multiple
captured images together. Not all frames have to be captured

in the image file. For example: Capture Z-stack with Capturel and
than capture only home position with Capture2. Images from
Capture2 will be missing in other than home position of the Z-
stack. You can use a color for missing images in Z-stack.

Select black for missing images to be black, similarly select
white. Select duplicate to duplicate captured image to all missing
images in Z-stack.




ND Acquisition

Acquires an ND2 image according to the definition specified within
the task.

Sequential Stimulation

Chains acquisition time-phases and stimulation / bleaching /
waiting phases.

Simultaneous Stimulation

Runs a time-lapse acquisition and stimulation simultaneously.

Live Window

In this task, you can "Show the Live window" / "Close" / "freezes ".
Use this tool whenever a preview of what is happening under
the microscope is needed.

» Live window : Live
Action: Show Live Window w
Window size: ‘® General options Window position:
Tied view Second screes
Maximized

Marge And Store Captured Images

Define in advance in "Marge And Store Captured Images", and
specify where to save the image in the Capture task.
Recommended (default) is ND2 format. (If possible, the system will
try to merge into a single file.) The save format is ND2. If your
image is to be processed by other software, set it to TIFF (single or
multi page) format.

Name [W
Storage type
O nD2
(® Single TIFF TIFF format cannot be used to save merged files.
(O Multi-Page TIFF Save Color Channel Data \(m‘-‘j\
[] Save OME Metadata [odo

“Save color channel data” enables choosing the color channel
storage method - Pixel or Plane. This options may be useful
for advanced users who plan to further process the images in
other applications (such as MatLab). You can ignore this if
you use NIS-Elements AR only.




SECTION 8

Optical
Configurations

Select OC

Switches the system to the selected optical configuration. You can
make arbitrary changes on automated devices such as changing
the camera settings, switching objectives, etc...

¥ selectOC il

Dptcal Confgurztion: [ 10 - |

Choose one of your optical configurations to be activated.

Auto Brightness

Automatically adjusts the brightness settings (exposure,
gain...) on the selected Optical Configuration.

(I Auto Brightness on 10x

Do Auto Brightness on [ 10x B]

Target Maximum Intensity

Owverillumination Tolerance
() Relative | 0.1 o,
) Absolute | 100 pixels

Target Maximum Intensity determines intensity of the lightest
pixel in the resulting image. It is computed as a percentage of
the camera bit-depth. For 8-bit cameras, the Target Maximum
Intensity of 75% would be 255 x 0.75 ~ 191.

Overillumination Tolerance specifies the number of pixels

which will be ignored when computing the Target maximum
intensity. For example, if your camera has one or more defective
pixels which gives constantly the maximum value (white), these
pixels shall be excluded from the calculation. Define the tolerance
either as a percentage of all pixels (Relative) or Absolutely by
specifying their number.

Close Active Shutter

Closes the shutter specified within the task. Select one of the
shutters available in the system.

Open Active Shutter

Opens the shutter specified within the task. Select one of the
shutters available in the system.




SECTION 9

System

Macro

This task enables the user to write and run a macro. The whole set
of available macro-commands can be used. Write sophisticated C-
like scripts for tasks which cannot be done by the Job or reuse
your existing macro.

Expression

Assigns values to variables available within the job. It enables to
modify settings of any tasks, manipulate motorized devices, etc.
For more information about working with expressions please see
Using Expressions.

Declares global variables within NIS-Elements.
Variables
- x i
| variable Name Type Current Value | Abways Inifi... | Initial Value
MewVar Integer -1 [ ] 1

Add a new variable to the Variables list and select its numeric
type. You can choose between: Integer (integral number), Double
(real number), String (sequence of characters). Current value
assigns a value to the variable within this task or within
Expression. Each variable keeps its value after the job is finished. If
"Always Initiate" is checked, the value of the variable is reset with
the value of "Initial value" at the start of the job.




Send E-mail Notification

Sends an email to the specified address. SMTP server
configuration (within the task) must be correct. You can send
results of the experiment, messages about the experiment
progress (failed, finished, in progress,...), etc.

Send Ermailotifcation

Te somebody Semal. com Emai Setp...

Subject | device temperatune Send mow

Actual temperature of my device is: Devices. Temp

The ... button on the right side adjacent to the text box enables
inserting Job variables. You can also use your custom variables
defined in the Variables task.

Examples: Notification about the Job experiment end, notification
to exchange well plates, notification that auto focus failed, etc.

Send SMS Notification

Sends a text message to the specified phone number if the
particular mobile phone operator provides such services (sending
SMS over email).

s Send Smishotification

Fhone number 123456 785 emter § digits Emai Setup...

Carries vodafone - Send mow

Actual temperature of my devace is: Devices.Temp

Type the recipient's phone number and select the local mobile
operator (Carrier). The ... button on the right side adjacent to the
text box enables inserting Job variables. You can also use

your custom variables defined in the Variables task.




SECTION 10

Device Control

Temperature and Gas Control

Sets the target temperature and gas concentration.
54 Temperature_Gas_Definition : setup Temperature/Gas

MName Temperature_Gas_Definition | [#] Run asynchronausly
[+] Continue after timeout
[ e |[=] 1 Temp
= Lot heating
Target Temperature: | a7 | a
Tolerance above: _ 0,5 % below: | 0,5 |
Temperature increase fdecrease:

= Fastest

Time gut: | 30 | sec
) Turn off heating
[+ & BickCOZ | &7 Bk 02
Set Conceniration: 5
Time ourt: 10

Cjmin

&

Name your Temperature and Gas Control task. If you check

Run asynchronously, the subsequent tasks will be run immediately
- the system will not wait till the time-out is reached or the
temperature/concentration achieved. Continue after timeout
overrides the Timeout settings which are ignored. The task waits
until the defined temperature/concentration is reached. Check Set
heating if you want to adjust the temperature. Set the target
temperature of your selected device and enter the tolerance
interval above and below your Target Temperature. If any
temperature within this interval is reached, the system considers
the task to be finished successfully.

Temperature increase/decrease enables adjusting the speed of
heating. Three options are available: Fastest, Time to reach the
Temperature and Rate of change (choose a change rate in degrees
per minute). Only some devices support this feature. Time out
specifies the time given to reach the target temperature. If the
device does not reach it in time, the job will continue
nevertheless. If the temperature is reached before the time-out,
the job will continue immediately. Turn off heating holds the
temperature of the device within the given tolerance once the task
reaches a specified temperature. Select this option if you want to
turn the heating off in another part of the job. Set the target
Concentration of the selected gas and specify the Time out - time
given to the task to reach the concentration.




Calculation method of feature
qguantity (reference material)

Area (feature)

Area is a principal size criterion. In a non-calibrated system, it
expresses the number of pixels; in a calibrated one, it expresses
the real area.

Measurement Type: object, field, manual
Image Type: binary

Related Glossary Terms
AreaFraction (feature), EgDiameter (feature)

AreaFraction (feature)

AreaFraction is the ratio of the segmented image area and the
MeasuredArea. It has a strong stereological interpretation: in the
case of isotropic uniform random sections it is equal to the
volume fraction.

AreaFraction = Area/MeasuredArea

Measurement Type: field
Image Type: binary

Related Glossary Terms
Area (feature)




Circularity (feature)

Circularity equals to 1 only for circles; all other shapes are
characterized by circularity smaller than 1. It is a derived shape
measure, calculated from the area and perimeter.

This feature is useful for examining shape characteristics.

Circularity = 4* t *Area/Perimeter2

Measurement Type: object
Image Type: binary

Elongation (feature)

Elongation is determined as a ratio of MaxFeret and MinFeret
features. This feature is useful for shape characteristics.

Elongation = MaxFeret/MinFeret
Measurement Type: object
Image Type: binary

EgDiameter (feature)

Abbreviation for the measurement object feature “Equivalent
Diameter”. It is calculated
from object Area as if the object was perfect circle.

Area
EgDiameter = 2

s
In many circumstances it is better than quadratic Area.

Measurement Type: object,manual
Image Type: binary

Area(feature)

Related Glossary Terms j

Job

Sophisticated tool for creating and managing automated
procedures composed of tasks.

Related Glossary Terms
Task




MaxFeret (feature)

The MaxFeret is the maximal value of the set of Feret's diameters.
Generally (for convex objects), Feret's diameter at angle a equals
the projected length of an object at angle

o, o (0, 180); NIS-Elements AR calculates Feret's diameter for a =0,
10, 20, 30, ..., 180.

Measurement Type: object, manual
Image Type: binary

Related Glossary Terms
MinFeret (feature)

Mean Intensity (feature)

Meanlntensity value is derived from the intensity histogram. It is
the usual statistical mean of intensity values of pixels.

Measurement Type: object, field, manual
Image Type: color/binary

Measurement features

Elements that can be measured within NIS-Elements AR software.

MinFeret (feature)

The MinFeret value is the minimal value of the set of Feret's
diameters. Generally (for convex objects), Feret's diameter at
angle a equals the projected length of an object at angle a, a (0,
180); NIS-Elements AR calculates Feret's diameter for a =0, 10, 20,
30, ..., 180.

Measurement Type: object, manual
Image Type: binary

Related Glossary Terms
MaxFeret (feature)

Task

Tasks substitute selected functions of the connected devices in
accordance with the software. Ordered in a sequence they create
a Job procedure.

* Please refer to NIS Elements HELP for details.

Related Glossary Terms
Job




