Using Binary Layers with NIS-Elements

Overview

This technical note describes the usage of Binary Layers with
NIS-Elements. Binary layers form an extension of simple
intensity thresholding technique, allowing the user to save and
recall multiple separate thresholds, or to use multiple thresholds
to perform arithmetic or Boolean operations.

Simple Binary Layers
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Most commonly, a single binary layer can be used in NIS-Elements to define areas of
interest. This layer is created by performing an intensity threshold on an image or image

channel:
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Here, a two channel image
is opened. The intensity
thresholding dialog box is
used to define an area of

interest in the green channel.

Choose Binary > Define
Threshold to open the
threshold dialog box, then
select a range of intensities
to use for the threshold.

At left, a range of intensities
in the green channel is
highlighted in green.

Click ‘OK’ to confirm the
threshold.
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Once an image had an active threshold on it, the binary layer can be viewed by clicking
on the View Binary icon on the image window.
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Several Binary processing tools can be used to modify and process the binary layer.
These are located in the Binary pull-down menu of NIS-Elements. The image above
was processed to remove all holes and small objects using the binary functions Close
and Clean.
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Alternate Binary Layer view

Alternatively, binary layers can be referenced using the Binary Layers dialog box,
accessible via the right-click context menu in the Visualization Controls section, hitting
CTRL-ALT-B, or via the pull-down menu View > Visualization Controls > Binary

Layers.

The Binary layers dialog box shows the binary layer(s) applied to an image, and offers
some additional tools. Note: Some tools are active only if more than one binary layer is
present on the data set.

show binary as fill
salect all or outline
binary layers (usually, “BF”

delete selected Is recommendad)

layer(s)

show/hide thumbnail view

save selected
layer(s) |
Binary Layer
Working L.
layer name /
(right-click to
rename) "\"“\
binray overlay color | P S . _ thumbnail view
{click to change color) of the sslected
Threshold Green binary layer

More than One Binary Layer
An image can contain several binary layers. Usually, a binary layer is associated with a
channel in the image, but this is not mandatory.

If another channel is thresholded, another binary layer will be added to the image, and
the Binary layers dialog box will be updated to reflect the new addition.
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After the image was thresholded in the green
and the red channels, both channels are
visible in the Binary layers dialog box.
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Users can select a specific binary layer by clicking on the layer name or the thumbnail in
the Binary layers dialog box.
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More than one binary layer can be viewed by CTRL+clicking on the layer name or the
thumbnail in the Binary layers dialog box.
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When more than one layer is selected, additional tools are available in the Binary layers
dialog box: Intersection and Union.

¢ Intersection generates a Boolean AND as a new layer (only where the
two layers both are present)

¢ Union generates a Boolean OR as a new layer (where either of the two
layers is present)
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Selecting more than one layer, then clicking on the tool (above, Union was chosen) will

generate a new binary layer.

Practical Applications of Binary Layers
The power of multiple binary layers is its use wit

h multichannel images, and with images

that have been processed using the Pixel Classifier or Object Classifier analysis tools.

Any binary layer (or group of binary layers, if more than one is selected) can easily be
counted and quantified using Object Count or Automated Measurement Results analysis

tools.

Here is an example walkthrough:
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Binary layers can be used to help
segment this data set.

In this example, the number of
green objects per cell is of interest.

Cell borders and not clearly
defined, so binary tools can be
used to help improve the contrast.
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First the image is thresholded in the blue channel. Above, two copies of the same
threshold are stored in the Binary Layers dialog box.
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The stored layers are renamed: the blue layer will represent the nuclei. An additional
tool, Binary > Morpho Separate Objects, was used to split touching nuclei in the blue
layer.
The red layer will be used as a starting point to help create borders.
T 't | =10l .
=l Il o ﬁ B 1 & =) 038% =8 | Binary Layers — = =
| e O T 11
— | [Einary Layer [ olor | "~ Ted ™ iy
:toredLLayars ) =1 ;?l:.:. ‘ o7 ' % L
,é | - ._'. 1,!'- ‘.-'
5l | Sy e O
e .5-‘."‘.:' “pa
- =.Q ®,
- FA T
? Nuclei mask for cell outling

3

[4] . e
S Al /mpeFL) @ EGFR) B ) Custom /(037 ydps (245, 92 MCK: 11

Using the red layer, predicted cell borders were made using the tool Binary > Advanced
Morphology > Zones of Influence. This tool dilates the red layer until the objects are
large enough that they almost touch, then inverts the selection. This method is
oftentimes useful for estimating cell boundaries in tissues, when a nuclear marker is
available (the Dapi/blue channel)
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Now, the green layer is thresholded to select all of the green objects in the image. That
layer is also now available in the Binary Layers menu. All binary layers can be selected,
and their overlays seen in the image (selection was made by CTRL+clicking on the layer
names, or the thumbnails)

el B E L T Erom the Binary Layers dialog box, the cell
boundary layer is again selected (red). All other
layers are deselected.

Because it is only 1 pixel wide, it is dilated to make
the line slightly thicker using Binary > Dilate

|Gl [H (WO

L3

) ! .
Y AN /mDerl) WESFE ) Wcus) cusem /(027 pmioe NAA]

C— laix
=il K - B B H 1@ Q) e

-

Because the area of interest is actually the cell, not
the cell border, the binary layer must be inverted.
Using Binary > Invert, this is easily done.
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Finally, the binary area, now neatly divided into
discreet areas, can be converted to regions-of-
interest (ROIs). By selecting the ROI tool in the
image window, and choosing Copy Binary to ROI,
ROls are drawn around each segmented binary
part.
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From the Binary Layers dialog box, now the red
layer can be deselected, and the green layer now
reselected.

Each cell is segmented by a region-of-interest.

B N

| =]
=0
=
I3
e
=
el
—
A
w I '
AP L b i
= L |
M WORR )\ WEDFR fmCE ) wten S3 M 0 [WicbeSioa5l2owes
e S kit
|~ Theesheld Mukichannnl + - Restrictions: Area (i) i Rk
| L | O Eutisamten I [] w = Totg fews 1110275 pant
b I L e & [0 crculacty  In v WS | e Fraction: 788 %, 50 i I
~ . mama.vw
v ol ak=| b Eiesaditl) 5] -] o
® oA in ¢ | Bnary 10 | & rea | m"ﬁl
£ RalL Theestwid EGFP 1 0,47
E ROLL Threshold Lo P 41 0.3
T Aot L Theesshold FGAP 42 0.2
ROt Theestwid EGFP 0 0.0+
ROLY Theeshold LI P 3"z 0.
ROLL Theeshold LGP 17l 0.04
e = | = Theessheld Foee u7 0,08
| WEGFF st I (S ETITT pr— [ Thuestiold EGFR 146 a7 e
e s et

NIS-Elements analysis functions can now be performed on the image, and counts of
number of objects can be segmented by each region-of-interest (ROI) in the image.

In the example above, the Object Count dialog is shown, which incorporates and uses
the binary and ROI information.
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