rwfn)E Technical Note¢ Nikon

NIS-Elements: Using Regions of Interest (ROIs) & ROI Statistics

Various ROl tools and functions _
NIS-Elements has several ROI functions designed for data ggi.n;;rzno%eg. R
analysis and image quantification. ROls are a core feature in AR Date Modified: 8/2008
and BR packages and work and link with several dialogs within Software Version: 3.0
NIS-Elements: ROI Statistics, Object Count, Automated Package: AR /BR
Measurement Results, Time Measurement, Colocalization, FRET
calibration, and Volume Measurement.

Access to ROIs: ‘

To create ROIs on an image, click the small black arrow next to the ROl icon ©~ on the right
border of the image window.
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Simple ROI Editor...

ROI Editor...
[J Draw Rectangular ROL..
/7 Draw Eliptic ROL..
<J Draw Polygonal ROL..
& Draw Bezier ROL..

\ Options for creating ROls:

¢ ROIs can be drawn usin(I; the Simple ROI Editor:
|~

Simple ROI Edtor... . Ctrl+Shift+R |
ROI Editor... A

Draw Rectangular RCOL..

Draw Eliptic ROL..

Draw Polygonal ROL..

Draw Bezier ROL..

calm

Define ROI [x]
[Rectangle /7 Elipse <J Polygon ¢ Bezier | X Clear | [ Finish

e The Simple ROI Editor gives the choice of common ROI forms: Rectangle, Ellipse,
Polygon, and Bezier.

e More ROI forms are also available in ROI editor for additional options.
|
Simple ROI Editor... (

ROI Editor...
[ Boredtor.
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¢ Rectangle, Ellipse, Polygon, and Bezier are also directly available from the ROl menu
drop down.

|

Simple ROI Editor... Ctrl+Shift+R
ROI Editor...
| Draw Rectangular ROL.. [

Draw Eliptic ROL...
Draw Polygonal ROL..
Draw Bezier ROL..

g asd

\ Drawing the ROIs on the image:

e Select the ROI form (For this example, click on ‘Polygon.’)
¢ Draw around selected area.

e When complete, either right click or double click to create

the ROI. Depending on settings, a number and transparent layer will appear on the ROI.
o |f desired, continue to add additional ROIs on image.

Define RO

Define ROL E3]
[CRectangle /7 Ellipse J Polygon T Bezier | X Clear | 3 Finish

e To clear ROls, select ‘Clear’ from the Simple ROI Editor.
e Click Finish.
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When the Simple ROI Editor is closed, additional options are available by right clicking
on the ROl itself:
¢ Delete: to remove the ROI

Select Al
Delete
Duplicate
® Use as Standard ROI
Use as Background ROI

Copy Selected ROL
Copy Al ROIs

¢ Duplicate: to create an exact copy of size and shape of ROI to
place on the image.

¢ Use as Background ROI: to designate that the ROI should be used for background
calculations in dialogs such as Time Measurement.

Select Al
Delete
Duplicate

® Use as Standard ROI

Use as Background ROI I

Copy Selected ROI
Copy Al ROIs

Clear

ROI Properties...

¢ Copy Selected ROI: copy the ROI to transfer (copy/ paste) to another image or dataset.

Select Al
Delete
Duplicate

# Use as Standard ROI
Use as Background ROL

Copy Selected ROL k

Copy All ROIs

Clear

ROI Properties...
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¢ ROI Properties...: additional options for labeling and appearance of the ROI
such as transparency, color, and number labels.

Select All
Delete
Duplicate

# Use as Standard ROL
Use as Background ROI

Copy Selected ROI
Copy Al ROIs

Clear

ROI Properties X

ROI Properties 1

Selected ROIs Indication
Line — 1px ~

Fill =
Selected ROIs

Line color: | - Transparency: %

Colorize All Objects [+ Show ROI Numbers[%
OK Cancel |

Converting Binary to ROIs:

The thresholded area(s) of the image can be converted to an ROI(s). This is a useful and
automated method of creating ROIs.
e Threshold the imag_je (Binary Menu - Define Threshold)

Binary | Measure Reference Macro Dal

|& Define Threshold... Shift+F |
Threshold... Shift+T
Smart Threshold...

« Select the click the small black arrow next to the background ROl icon ©~ to view a drop
down of converting options. In this example, select ‘Copy Binary to ROI.” The thresholded area(s)

will be copied to an ROI(s).
[ ]

Simple ROI Editor... Ctrl+Shift+R
ROI Editor...

[C] Draw Rectangular ROL..

¢7 Draw Eliptic ROL..

J Draw Polygonal ROL..

O Draw Bezier ROL..

[ copyBinary to ROI
Move BlﬂaW to ROL

Note: The move and copy work similarly to how Microsoft ‘Copy’ and ‘Move” function.
‘Move Binary to ROI’ will move the binary out of the stored binary layer to the ROI.
The binary layer will be cleared.




\ Saving and Loading/Opening ROIs on the image:

e Draw the ROI(s) on the image.

¢ Select from the drop down list ‘Save ROI As...’

e Select ‘Save ROI As..."’ from the ROI drop down list

. T“e name of ROI file. Recommended file type is ‘Tagged Image Format (_tif, .tiff)’
Save As Image &.@

Deskiog

My Documants
%8
My Computer
‘,.‘1 Fita name
- ]
MyMNetor  Save a3 typo

Simple ROI Editor.... Ctrl+Shift+R
ROI Editor...

[ Draw Rectangular ROL..

(7 Draw Eliptic ROL..

<J Draw Polygonal ROL..

& Draw Bezier ROL..

Copy ROI to Binary
Swap Binary with ROL
ROI from Inverted Graticules

Open ROL..

[ saveROIAs..

- sBoE-

HO gy mitachandria_ROLST - Save

Tagged Imags Foomat [ 17 1) Cancel ]

¢ To load/ open/ apply previously saved ROIs to an image or dataset, select
‘Open ROI..." from the ROI drop list.
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Simple ROI Editor... Ctrl+Shift+R
ROI Editor...

[ Draw Rectangular ROL..

¢7 Draw Eliptic ROL..

J Draw Polygonal ROL..

O Draw Bezier ROL..

ROI from Inverted Graticules

Open ROL..




\ Access to ROI Statistics:

Right click on the NIS-Elements desktop and select ‘Analysis Controls,” then select ‘ROI

Statistics.’

A" Annotations and Measurements
&2 Automated Measurement

) Live +

Acquisition Controls

Analysis Controls

‘B4 Automated Measurement Results Ctrl+F5
@ Binary Toolbar

l# Colocalization

% EDF Z-Profile Ctri+Alt+Z
% Intensity Profile Shift+F7
[® Object Cassifier

Z& Object Count Ctri+-Al+Q
M Ppixel Classifier

|4 Rol statstics CurlArR
¥ RT Deconvolution

ik Thresholding

¢ Time Measurement Ctri+Alt+T
< Tracking

& volume Measurement Ctri+Alt+U

Visualization Controls
Macro Controls

O Left Ctri+Alt+Num4
[ Right Ctri+Alt+Numé
E Top Ctri+Alt+Num8
K Bottom Ctri+Alt+Num2

Layout Manager...

Using ROI Statistics Dialog:

e Make an ROI active by clicking on the ROI in the image.
¢ ROI statistics will report Area, Mean, Min, Max, Sum StDev Intensity and the ratio of Signal/

Background.

¢ Note: If a binary level (or threshold has been set) is active with the image,

ROI information can be viewed side by side. The area fraction will represent the percentage of
the binary portion of the image that is also an area within an

ROI(s).

| GFP

v [ Export ~| @
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Area Fraction:

Feature ‘ ROIl Einary‘
Area [pm2] 228.32 0
Mean Intensity 24712.42 N/A
Min Intensity 12213.00 NfA
Max Intensity 65535.00 NfA
Sum Intensity 79326866.... N/A
StDev Intensity 13412.55 N/A
Signal/Backgr... 537:1 N/A
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¢ ROI Statistics will reflect the information of the selected ROI. To view more than one
ROI, hold down the keyboard Ctrl key + click on ROI(s). The ROI Statistics will update
accordingly.

v [Eepot|-| @

Feature | ROI‘ Einary‘
Area [pmz2] 386.66 0
Mean Intensity 27979.11 N/A
Min Intensity 12014.00 N/A
Max Intensity 65535.00 N/A
Sum Intensity 15209442... NjA
StDev Intensity 10917.52 N/A
Signal/Backgr... 5.45:1 N/A

Area Fraction:

Ctrl + Click on ROI to select

Exporting Data from ROI Statistics:

To export ROI data over a ND2 dataset:*
e Select the small black arrow to view a drop down of possible export locations.

e Select the desired export location.
2 Export |~ &5

|# Datato Exce
Data to File
[ Data to Fie...

&% File Location...

[
; ‘ ) . L_I%Expmt <
e Click on the ‘Export’ button to export the data to the selected location.

e Exporting across an ND2 dataset is also available. Click the ND export icon & .

! Exporting Across an nD2 file is possible in NIS-Elements AR and limited in Br.
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\ Using Graticules to Create ROls: \

¢ An additional method for ROI creation is using the graticule overlay.

¢ Select the click the small black arrow next to the graticule icon G to view a drop down of
graticule options. For this example, ‘Simple Circle’ has been selected.

o [
Rectangular Grid

Circle
|

Simple Circle »\I\g—
Cross

Industrial Cross
Simple Cross

Vertical Ruler
Horizontal Ruler
Graticule Mask

@ I v A il @ B

e To modify the density of the graticules, select ‘Graticules properties.’

o- I
B8 Rectangular Grid Graticule Properties
& Circe
Simple Circle Graticule l
w Cross
W Industrial Cross Type
-+ Simple Cross ﬁ‘@‘ “}“‘@*‘—F‘W‘E"‘
i vertical Ruler
k= Horizontal Ruler i _'
B Graticule Mask
Line — 1px ~
Copy Graticules to Binary Density: | 10.00] pm -
Open Graticule Mask ... l_% Automatically adjust density
Move Graticules to Center oK | Cancel |
Graticules properties... h'
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<|- I
Simple ROI Editor... Ctrl+shift+R = s s
ROI Editor...

Draw Rectangular ROL..
Draw Eliptic ROL..

Draw Polygonal ROL..
Draw Bezier ROL...

ERAENTE

ROI from Inverted Graticules |~

Using Automated Measurement Results + ROl data:

e Once ROIs are on the image or dataset, many other NIS-Elements can link to the ROIs.

¢ In this example, Automated Measurement Results will display and export ROI data as
well.

e To access Automated Measurement Results, right click on the NIS-Elements desktop
and select ‘Analysis Controls,” then select ‘Automated Measurement Results.’

Acqustion Controls I

| Analysis Controls /A Annotations and Measurements
Visualization Controls » &% Automated Measurement
Macrao Controls L |°E| Automated Measurement Resufts ., CIrl+F5

G¢ Binary Toolbar
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¢ Within the Automated Measurement Results dialog, select ROI data from the drop
down list.
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Currg:ntﬁeld O G ObjectDaty | | #g @ I | [#] Export ~ Options ~ | » Area v | [@ -~ % ||Graph Table | AllData ~
0 objects (" Stored =
Prag descriptive co B, Objcct Dat 0 obje ent field iatrib Lt
Object Stats Distribution
Source FieldID ObFiald Meas EqDiameter| Circularity |MeanInten...
3
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¢ To update the data within the Automated Measurement Results dialog, select 'Update
down list.

Automated Measurement Results

Current field | (& Curren
0 obje ("~ Stored

Drag-drop & descriptive column here to group
Source FieldID | NumberO...

ROIData = é S@ il %] Export ~ Options -

pdate measurement

Objectare... MeanInten..

¢ The Automated Measurement Results dialog will report the ROI data, summary statistics,
histogram, and a table. In addition, ROI data can be exported.

Automated Measurement Results

Current fleld g0 0 pata ORI o Dot %% 7@ | El | | [x]Export ~ Options ~ | » ~| B - % Graph Table | AllData -
0 obj | (" Stored | el L : !
o drop o desai ik e Area Distribution
Source RoilD Area MeanInten.. - 4
1/4D ofo mit... 1 20.06  4361.66
2/4D ofp mit... 2 474.71 5823.25
314D afp Mit... 3 17.28| 463826 3
44D ofo mit...| 4 85710 7407.82
514D afp mit... 5 203471 888147 5
614D afp mit... 6 147408 15580.42/ e
714D ofo mit... 7 877.73  20183.40/ S
84D afo mit...| 8 286.65  26340.41 &
34D afp mit... 9 877.45  7289.22 j 1
Mean 619.38 9578.52
St.dev 613.92. 6921.12 [
Min _ 1543 4361.66 0 200 400 600 00 1000 1200 1400 1600 1600 2000 2200

e More on this dialog will be described in a future Technical Note.
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\ Using an ROI for background subtraction:

e Select the click the small black arrow next to the background ROl icon ® to view a drop
down of background ROI option. For this example, ‘Elliptic’ has been selected.
e Create the ROI on the image to be used for background subtraction.
N-
[C] Draw Rectangular Background ROL..
|C7 Draw Eliiptic Background ROL.. I}J
<J Draw Polygonal Background ROL...
Draw Bezier Background ROL..

& O

Fix Background Offset to 26977
Keep Updating Background Offset
Reset Background Offset to Zero

<]

ROI Properties...

¢ Open the Image Menu, select ‘Background’ and select ‘Subtract Background Using
Background ROI...”
Image | Binary Measure Reference Macro Database View Window Devices Applications He

» ( Confrast... Shift+N SHEPI 2| test 20x
Local Contrast...

Adjust Image .

Background Subtract Background Using Background ROL...
£ Smooth... Shift+S

Median Filter... Subtract Background Using Constant...

e The following dialog will open for further options for applying the substraction on the
image or full dataset.

Subtract Background Using Probe

Use Probe on Apply to

@ Current Image (@ Current Frame |
" All Frames S

(" Every Image i Selection:| J Help |
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