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Measurement Points and Spots
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Measuring in Slice View BITPLANE

an Oxford Instruments company

Set to “Polygon” to

(&J PtK2Cell.ims - Spindle Formation in PtK2 Cell - Imaris x64 m eaS u re n O n -Stral g ht
S & 0 4 ’E g iz m distances
| Arena | Surpass | Vantage Store  Store as Export Slice 3D View Colo nnotate Snapshot Animation  Bitplane
‘E‘ M:yapseure ]
® e Left-click on the
o Image to set the
Distance: 13.1 um pOI ntS
Move the slicer if you
' wish to make 3D
" measurements
) Distance displayed
here
|
outside at (10.4 19.0 3.20) um €& zoom 7s% v ma @riscen o |GGG
. XFORD
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BITPLANE

Measuring in Surpass e

 View and Edit in
interactive 3D

e One or More Pairs

» Polygon Lines

Imaris

L] ook Lo - « Export All Distances of One Group

D Lk | e e (and Sum of those Distances) to File

5.412 um B-C 2

ss n oz : « Combine Multiple Styles within one Scene
* Requires MeasurementPro

] E)e) =

e
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Measurement Points 1 - Properties =)

Workflow to set Measurement Points

VO #5060 Gea—ia—
4 [V| 3 Scene

[¥] =8 Light Source 1

V] &5 Frame

V] h Volume

V] @ Measurement Points 1

1)

2)

&3 PtK2Cell.ims - Spindle Formation in Ptk2 Cell - Imaris x64

CRE BN R -

Arena | Surpass | Vantage Store Store as Export  Slice

Measurement Points 1 - Properties &
BVIFHVB T OO W
4 [V] @3 Scene

[¥] =¥ Light Source 1

V] 5 Frame

¥] 8 Volume

7| @ Measurement Points 1

P j / || B8 -I‘

Autodepth Position Selected Point
Shift-click with the left Delete
mouse button to add a —

new point. Left-click to  Name

select an existing |, 1id Selectior
point. Shift-left-click to 2 S€lection
reposition a selected Position [um]

point. -
X |4.98e-4 [
Irjtersectwith vEeaF
Q) all visible Channels e b
specific Channel: Z (0.00
v| T

Surface of Object
*) Center of Object

Delete All Points

———
& Zzoom: 183% v M Fit [ Reset (M FullScreen & Navi --II
—________________——]

[
el 'y
3DVlew Coloc Annotate  Snapshot Animation Bitplane 3)
Camera -]
Pointer

Q) Select
") Navigate

\

~) Orthogonal
Q) Perspective 45°

g
Draw Style 4)

Full Featured b

[”] smooth Lines
Stereo Ml
off =
Offset: 29.9 Voxels

Center to Selection
Fit to Selection

Set Center...

BITPLANE

an Oxforr iments company

Add new
measurement point

Set Pointer to Select

Shift + Left-Click into
Volume to position
Measurement Point

Repeat as needed!
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InMotion BITPLANE

an Oxford Instruments company

Camera [
Pointer ‘

Select

St * InMotion improves ability to

([gmmmn ] see the 3D position of the
cursor by rotating the

Pisuce dataset back and forth

@ Perspective 45°
0

 The cursor is the center of
rotation

* While in Select mode,
position cursor over object of
interest

» The rotation around the
cursor helps you to interpret
the z position of the cursor

e
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BITPLANE

Distance Measurement an Oxford Instrisnediic ST

— +—

5 Autodepth Position Selected Point
Shift-dick with the left mouse Delet
button to add a new point. =

Left-dick to select an existing  Name
point.  Shiftdeft-click to

reposition a selected point. Valid Selection

Intersect with Position [um]

@ all visible Channels X |4.080-4

() specific Channel: v [29802 I . . . )
= « Use different Object types for different specimens

) Surface of Object B and locations you want to reach

) Center of Object

Nealete All DAinte
elete Points
peliete Al Foints

o« Surface objects to measure from surface to
surface, or from center to center.

« Volume to measure from center to center of
relatively small objects, or when there is no
surface or spot generated.

« Slicer for all other positions especially inside of
bigger filled objects

.
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Surpass Measurement: Intensity Profiles BITPLANE

an Oxford Instruments company

- PtK2Cell.ims - Imaris

* Go to Intensity Tab

Pointer
Q@) Select

Navigate

. :
» Select pair of points,

Orthogonal

. [p—— or all points for the
- line profile

Draw Style

Full Featured N

[] smooth Lines

[Line A-B
—— - Line B-C
Line C-D
Line D-E
Line E-F
Line A-B-C-D-E-F

Measurement Points 1 - Properties

VA4 EVB IO =xD
¥] 8 volume -
[¥] % Surfaces 1

Center to Selection

Fit to Selection

w0
@®
0
®
@

nt:

— « It is possible to
export snapshot of
the line profile

[v] ‘
|/ Channel 2 - Microtubules ‘1
Channel 3 - DNA ‘

‘i\/f Channel 4 - Dynactin

(Line A-B-C-D -

e FORD
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Spot Detection BITPLANE

an Oxford Instruments company

* Efficient, Robust blob/point detector

— Better at coping with noise and
background

— Works better with inconsistent
intensity

—Better at keeping touching objects
separated

— Compared to Surfaces, fewer
parameters, quicker calculation, less
work for graphics card, less memory

e Limitations

—Can’t use Spots if you want to
measure shape statistics (Sphericity,
Ellipticity, axis orientations, etc.)

e
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Ellipsoid Spots (Z adjusted)

BITPLANE

an Oxford Instruments company

“z-stretching”, why?

- Imaging limitations
low resolution
low N.A.

- Real biological feature

Common detection artifacts
- Localization
- Multiple detection

- Intensity quantification precision

oo

Volume Rendered Object Spherical Spots (artifact)
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Ellipsoid Spots (Z adjusted)

correct object detection

BITPLANE

an Oxford Instruments company

Volume Rendered Object

Spherical Spots (artifact) Ellipsoid Spots (correct)

oo

A tool that more
closely matches the
shape of the object
without loosing the
key performance
advantages over
Surface detection.

- higher detection
Speed

- lower RAM
requirements
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Ellipsoid Spots (Z adjusted) BITPLANE

an Oxford Instruments company

correct tracking

Detail of comparison
between spherical and
ellipsoid spot detection
(location)

Tracking potential artifact
(location)

oo
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Spot Detection

BITPLANE

uments company

For automatic segmentation of objects, imaris uses
creation wizards which guide you through all the
steps of the process and facilitate the use of
complex functionality

* Press the spots button to initiate the wizard

» Choose the algorithm settings

 If you want to skip the automatic creation and
immediately work manually press the edit
button.

HVBPO=x0O L}
Scene
< Light Source 1

A Create ’ %5 Settings « Color |

£ ) Skip automatic creation, edit manually J
'ﬂ%;:ite Creation Parameters
[Default 'J b

1/3

Algorithm Settings
|| segment only a Region of Interest

|| pifferent Spot Sizes (Region Growing)

Track Spots (over Time)

Process entire Image finally

« > I WX

e
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Sub Region Processing / Region Growing ~ BITPLANE

an Oxford Instruments company

A Create ‘ %5 Settings « Color ‘

‘ () Skip automatic creation, edit manually

| » Segment a region of interest to test
" parameters quickly

— At the end, same parameters can

Favorite Creation Parameters

[Default * -] % be applied to entire image

Algorithm Settings

\jj Segment only a Region of Interest . . .
N « Different .spot sizes are optional

|| pifferent Spot Sizes (Region Growing) — Reglon GfOWlng from SpOtS has
Track Spots (over Time) Slmllal’l'[leS tO Sp“t TOUCh'ng

Objects from Surfaces

— The delta from smallest to largest
cannot be too great

1/5 D OO O

e INSTRUMENTS
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Sub Region Processing BITPLANE

an Oxford Instruments company

» Position region of interest (ROI)

% Create | % Settings o Color |

Region of Interest . .

Region of Interest 1 — Pointer must be in Select mode
Min: Max: Size:

x: 37 T < 166 : to drag the box or arrows

Y: 46 s 204 21 159 =

Z: 1 232 2132 =

Memory Usage: 0.903 MB

Regions of Interest

g « Option of applying parameters to
**** multiple ROIs with “Add” button.

Delete

;

Total Memory Usage: 0.903 MB

2/6

oo OXFORD
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Spot Detection / Calculation BOI.I:PLA!:!F,EV

Source Channel

l Channel 2 - chloroplast v

Spot Detection works as follows: :
Spot Detection

1. Filter (smooth) the image with the Gaussian or Mexican  estmated xv piameter: ~ 2.50 um
Hat** filter. [ Detect Ellipsoids

Estimated Z Diameter: 2.50 um

2. Spots are located at local maxima of the filtered image. ) saciground subtraction

Tip: Use Slice view to take a quick measurement to determine estimated diameter in XY plane (check “Detect
Ellipsoids” and determine estimate diameter along z-axis if you would like to detect ellipsoid spot)

—»>

**often used technical term for what is called Background Subtraction or Local Contrast in Imaris

- [eXERY
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Mexican Hat Effect
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Position
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Position

\

Inte\ilty

BITPLANE

an Oxford Instruments company

Often the objects in the image do
not have the same intensity

Threshold too high: dim objects
will be missed

Threshold too low: too much
background is above the
threshold

Apply 3D Mexican Hat filter of
spot size

Background is now lower than all
the object peaks

A single threshold height could
now include all the objects, and
exclude all the background

e
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BITPLANE

Spot Detectlon / CIaSS|f|cat|on an Oxdord Instruefi e

 The initial threshold is intelligently set by

| e s o o Imaris based on your data
EETRETETN  Itis calculated from all spots based on k-
ot

e means statistical method.

 Increasing or decreasing the threshold
value will allow you to include or exclude

Filter Type

[ Quaity . spots in the image

@ V@A 11378 @ M@A |21.27;

 Asyou drag the threshold value, the

MWWM image will change interactively as spots
e A appear and disappear

3/5 Classify Spots . u a .

When satisfied with the Spots, click Next.

e
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Filtering Spots for Classification BITPLANE

ruments company

e “M” = Manually Set Value

o “A” = Automatically Set Value
Imaris tries to choose intelligently

Lower Threshold

\ Filter Type /
\l *e* Quality ‘/ v]
tﬁ) MgA 11,378 @ V@A (21277 <
- Upper Threshold
- L funtinit
3/5 Classiy Spots « Green Icon is “active”

Red Icon is “not active”
Use as a switch

e
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BITPLANE

Different Spot Sizes (Region GroWINg) arorow neriment compon

4 Create | 3% Settings | @ Color

Algorithm Settings e Spots in Imaris are very robust
[] segment only a Region of Interest ObJ eCt-pOSItIOI’]-d eteCtO s

Process entire Image finally

Different Spot Sizes {(Region Growing)
Track Spots {over Time) e The size of regions around SpOtS
N Create: | ocHe ISR can be computed as well.

Spot Regions from
(O absolute Intensity
(® Local Contrast

» This can be useful for measuring:
« Diameter / Volume for each Spot
* Intensity within each Spot

e X M]
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Region Growing Threshold BITPLANE
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— Regions

Threshold |35.879

Fegions

Threshold [125.000

— Regions

Threshold |225.858

@
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Region Volume versus Region Border BITPLANE

an Oxford Instruments company

 Region Volume - the radius of the
spot is calculated from the region
volume (meaning the region volume
and the spot volume will be equal)

 Region Border — the radius of the spot
is calculated as the smallest distance
from each spot center to the region

border
Spot Regionsb
MgaA 49,752 um”2
.lk
Diameter from
Region Volume @ Region Border

oo
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Rebuilding Spots

BITPLANE

ients company

——

%) A ST
Rebuild

[Algorithm v]
| Rebuiid |

Creation Parameters

[Algorithm]
Enable Region Of Interest = true
Process Entire Image = true
Enable Region Growing = false
Enable Tracking = false
[Region of Interest]
Region1: XYZT from [182 124 1 1] to [228 185
Region2: XYZT from [30 102 1 1] to [84 171 32
[Source Channel]
Source Channel Index = 2
Estimated Diameter = 0.670 um
Background Subtraction = true
[Classify Spots]
"Quality” above automatic threshold

< | 1 /

¥, Store Parameters for Batch... 74 ’

Choose the Rebuild tab to go back through
the entire creation process again or

to go through only part of the creation
process

All previous selections are already in place
and can be tweaked

Provides a useful list of exactly what
functions you have used in the creation of
the object

Can be used as an input for ImarisBatch or
as a Favourite setting

Name

Spots 1

Store Location

(V] Arena

(" Favorite Creation Parameters

[ OK ][ Cancel ]

e
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Editing Spots

BITPLANE

an Oxford Instruments company

[e]o]s]

2 T T YT T T Y B rsorlntersectsv\”th):

(@) all visible Channels
) specific Channel:
") Surface of Object
Center of Object

Process Selection

l Clear H Delete HDupIicateHRecenter}

Selected Spot

X: 12.7 umXY Diameter: 2.00 um
Y: 27.8 umZ Diameter: 6.00 um
Z: 4.60 umTime Index: |1

Spots

Mask Properties

Mask All... ‘ I Mask Sel. ...

Manual Tracking

@

|

shift and left click to add a
spot

To delete, shift and click on
the selected spot

Center the spot in 3D
based on the local
intensities

The diameter of the spot
can be adjusted using the
scroll button on the mouse,
or in the object menu

© Oxford Instruments 2016



BITPLANE

Filtering Spots for Classification o Oxord kst S SRS

uJ| || Y [ | Q4]

Filters

[

+add || Xopelete |

"Intensity Mean Ch=2" above autom...

** "Diameter” above 4,645 um

< I »

[

Filter Type
*o* Intensity Mean Ch=2

& M@A 63.743 @ V@A | 10.000

Mmmm

72 0f 161 selected (45%) 97

[ g

,,, 5 Duplicate Selection to new Spots

Use Add/Delete to change the
currently applied filters

Filters are Cumulative/Additive (e.g. Diameter above X
and Intensity Mean above Y)

Use the “Filter” drop down list to
select the measurements for
classification

Use the Histogram to adjust the
classification based on the measured
statistics. Histogram shading
corresponds to the highlighted Spots

Duplicate Selection, copies only the
selected objects to a new spots object

e
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BITPLANE
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o Statistics are based on the voxels that are
contained within the spot sphere (the size of the
sphere for the spot affects these measurements)

EARNVANAEAI)
[ .. .

T * Per Spot statistics (in Excel Export):

(Spedific Values al e Spot Area, Volume, X,Y,Z position

v Area v] * Intensity at Center

Value Unit Category ID . Max, Min, StdDev, Mean, Median,
61.457 um”2 ‘s Spot 17!

oas ey v o 18 Sum (per color channel) for all
85.098 um”2 ‘e Spot 18 voxels inside SpOt

82995 um”2 % Spot 18 .

m— umA2 v Spot 18 « Diameter XYZ, # of Voxels

140.691 um”2 ‘s Spot 18

105.671 um”2 ** Spot 18! ) ; ;

2919 umA2 e Spot 18 « Per 3D image (time point)

107.859 um”2 *» Spot 18 °

128.891 um”2 ‘s Spot 18 i Number Of SpOtS

emA me Cace A0 e Average Intensity at Center, Mean
: — —— Intensity
2] ()b e«  Sum of the Volumes, Areas

e Track statistics
e DNSXVCEM([}Q I
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BITPLANE

Spots Selection: 3D Scene o Onford Wnsirurce i

o ARANMEARLE
— Select spots by left-click in the 3D scene 8
Overall Detailed Selection
. . . Area v
— Multiple Select spots by ctrl + left-click in e TR
. qol
the 3D scene (cmd + left click for osx)
210,197 um™2 Spot
210,197 um™2  Spot
210,197 um”™2 Spot
210,197 um™2 Spot
210,197 um™2 Spot
210,197 um™2  Spot
210,197 um”™2 Spot
210,197 um”™2 Spot
210,197 um”™2 Spot
210,197 um”™2 Spot
210,197 um”™2 Spot
210.197  um”2 Spot |3

a4 -

%
BIEC

— Selection is displayed in the
statistics tab

© Oxford Instruments 2016




Spots Selection: Statistics Tab BITPLANE
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— Click on a row in the table

— Multiple-select rows in the
table with Ctrl or Shift

S|R[/7|Y Qs
&

Overall Detailed Selection

Area v

Yalue Unit  Categol ®

210,197 um™~2  Spot

210,197 um™2  Spot

210,197 um~2  Spot

210,197 um™2  Spot

210,197 um™2  Spot

210,197 um™2  Spot

210,197 um~2  Spot ‘
210,197 um”™2  Spok P T R K G R R
210.197 um™2  Spot 0d00:00:00.000
210,197 um™2  Spot

210,197 um™2  Spot

210,197 um”™2 Spot _ 1 1 H :
TR e et Selection is displayed in the 3D
210.197 um”™2  Spot scene
210,197 um™2 Spot oA

< >

() )W)

&

e INSTRUMENTS
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Statistical Color Coding BITPLANE
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Select Statistics Coded, a Statistics Type and a Colormanp.
Adjust the Colormap Range accordingly.

RN ERD

Color Type

() Labels (@) statistics Coded

() Base () Track D ~) Time Mapped
Statistics Type
** Position X - |

Colormap: |EIRENES

Colormap Range

Min: 0.125 Max: 153.875 Auto
|¥| Show Colorbar
4 Show Range Show Title
Transparency
_I] llllllll Transparency: 0 %

e
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L abiele BITPLANE
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The labels toolbar can be used to label various objects manually, or according to the
filter options available for the data type. Labels provide a useful way to tag and
identify a subset of objects for further analysis. The label or label group name
(including partial string) may also be used in the Imaris search (Arena) to quickly
locate any datasets which use that label.

Sl ITEIE To create a new label, you should first create a new label group. To do this, click the +
< Defalit Labels button and enter the name of the new label group (Note this field is highlighted red if
els unsupported characters are used, or the field is empty). The new label group will now
Nucleus be available from the drop-down menu. If you need to delete a label group, select the
T label group to be deleted and click the - button.
- [Default Labels ']
. i 1 :
] I::::IISeus Add Label to Selected Objects To add a label to the label group, select the label group in
Remove Label from Selected Objects the drop-down menu, click the Add a label field, or right-
e click the label selection box (lower box) and enter the
a new Label to current Group... )
. Remiove Label from aument Groups names for each label that is to be part of t.he selected label
s FLEEEEL Edit Label.. group. The color of the new label is assigned at random.

This can be changed using the Edit Label option.
Show Help

e
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Label Color Coding BITPLANE

O Labels can be added either with the + sign EIRNARAEE I
or right+click for the menu . e

0 Selected objects can get assigned a label @be  ©TrackD  (© Time Mapped
by double-clicking on the label | Labe

O Labeled objects can get displayed iyt
according to their label color | ¥l [ Nucleus

Labels of Selection

PP — Note that if. there i.s more than one
Cells label associated with an object, the
Nucleus object will be displayed as a || [/ Onlyshowlabelled objects

combined color. Non-labelled objects Tronsporency

S [ I — T - 0 %
; are displayed in the base color. y ik il
- [Default Labels ~ i
B ces | ' . |
Add Label to Selected Objects
Nucleus

Remove Label from Selected Objects

Add a new Label to current Group...

Remove Label from current Group...

. Labels are stored for the use
Edit Label...

—— In other Imaris instances
Show Help

. R
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Hands-On Points and Spots

Exercise 1 BITPLANE
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. Dataset: Particle-1.ims
. Exercises:

1. Compare intensity profiles of a few
nearby bright & dim particles

2. Count number of particles using
Spots detection (use Slice View to
estimate diameter)

3. Statistically code Spots color based
on median intensity within each
sphere

192 B C

D|IIII|IIIIIlllllllllllllllllll

oo 11 22 32 43 54 645

e
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Hands-On Points and Spots Exercise 2 BITPLANE

company

Dataset: resam-crop.ims

1. Count cells by creating spots.
Detect multiple spot sizes.

2. Filter spots for Volume smaller than
250 um3

3. Colour code the new subset of
spots for Volume

e
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