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Breeze - Segmentation guide

This guide will show you how to use the different types of image segmentation that are

available in Breeze.

Note: The method “Segmentation by model” is covered in the tutorials “Powder

Quantification Tutorial” and “Classification of nuts step1 basic”, and that will not be

covered in this guide.
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Available segmentations

Segmentation by

model

model expression

intensity

grid and insets

structure

horizontal interval

pixel coordinates

manual selection in pixel
explore

representative spectrum
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Description

Use a “Sample model” to exclude background pixels that
are outside the model’s critical distance. The model is
trained using manually selected sample pixels.
Alternatively the model can be trained on pixels that
belong to the background (pixels inside this model are
excluded). Option to specify minimum area for sample
objects and to remove a specified number of border pixels
(shrink).

Use quantification or classification models together with an
expression to specify what pixels should be sample.

Use spectral band intensities (pseudo absorbance values)
in a logical expression (e.g. compare different bands
or/and by constant)

Create a grid that divides the sample objects into
specified number of rows and columns and use optional
insets for top, left, bottom, right.

Segmentation for finding objects based on a
structure/texture change on a surface, for example holes.
The spectral band that is used can be set.

Segment using one or several horizontal intervals based
on pixel number

Specify pixel coordinates with x and y distance from origo
of image or center of object.

Segmentation from manual selection of region of interest
in “Pixel Explore”

Collect a specified number of representative spectra that
are spread out over the segmentation (instead of using
average spectrum)
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General instructions

Views for setting up your segmentations

Option 1:
One view is by using the menus available under the “Study settings”. Open this by
pressing the “Edit” button for your study.

o120 5 =
("? Studies ¥ Powder_Quantification il
Al Overview Table Analyse Tree Explore Comments TImport Export
& Powder_Quantification
Q Sample Group Image
20190412 15:32:09
: M0001 .
Nuts_Classification oo e =)
20190408 14:19:49 i el
10004 Train 2
MO00S Train
10006 Train i
Mooo07 Train
< UMoo1 Unknown Mix ) | (
UM002 Unknown Mix
umMoo3 Unknown Mix -
segmentaton
@ @ @ ® Record
Add Sample model  Add Varableor 14 | Apply Changes Model
— 5 x
Intensity
Study name
> Input
Powder_Quantification =
+ Node type
+ Segmentation il
+ Method
+ Segmentation by intensity »
Alias (Optional)
X
> Settings (2)
Minarea  5gop x
Min area in pivels
shrink 0 x
Remove number of pixes from border
Separate
Apply
Expression b10<0.5 X
Example (bn = band number): BI > 0.3 orb3 < 0.5and b5 = 0.2
> output
Remove Up Down Dupicate  Add sub-node Levelup  Level down | poly Changes

Note: This view will be shown in all the examples in this user guide.
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Option 2:

The other view is to open the “Analyse Tree” tab. Here you have a graphical presentation
of the different steps in your segmentation. By clicking on a node in your “tree”, you can
change the settings for it in the menu on the right. Under the picture of the tree you there is a
menu to Add, move or remove nodes. The options in the “Analyse Tree” view are the same
as under Study Settings.

@ Prediktera Breeze 2019.1.20 - a 3
® : 3
| Groups H
A Qverview \nalyse Tree. Explore Comments Import. Export
= Train V' Grid and insets
0y
g Node type

. -
Test ; Method

20171012 11:03:05 o obgect of oot ‘Segmentation by grid and insets ~

[Segmentation by model 2

[Segmentation by model expression
|Segmentation by intensity
egmentation by grid and insets

\/ [segmentation by structure
|Segmentation by representative spectrum
|Segmentation by manuel selection in pixel explore
|Segmentation by horizontal interval
33

> Columis x Rows

Insets

L.

0;0;0;0 X
Top;Left;Bottom,;Right

Percent

C) @ @ @bc @ @ @ ® Record ®

Add Remove Model

Switching between different Segmentations

You can change the segmentation that you want to look at by using the menu under the
table.

M0005 (1) Train

MO006 (1) Train

M0007 (1) Train

UMOO1 (1) Unknown Mix <
UMO02 (1) Unknown Mix

UMOO3 (1) Unknown Mix !

S‘egmematmn Intensity - ’
_
® @ @1 ® © CON orecord O
Model

Dupleate  Remave Open  Edt Table height  Table width  Go to measurement Add Sample model  Add Varable or I Apoy Changes
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Examples

Intensity segmentation

1. Create new Study in Record by pressing “Add”. Choose Tutorial and “Powder
Quantification”.
Press OK

New Study

= )

Download tutorial data to new Study
(No Intemet connection? Download manually from:)

IName Powder Quantiication

Name
Study

2. The view should look like this:

E=np

3. Press “Edit” button on the toolbar
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Edit

4. Press “Add” button beside the “Analyse Tree” to add new Segmentation or
Descriptor

[ Precices Beee 17:608:

®

Study settings

Powder_Quantification

Add and remove identifiers, properties, categories, limits and descriptors.

<
!5@ @@

5. Change “Method” to “Segmentation by Intensity”

G -

Study settings

H Model
i . > Input
Powder_Quantification X
¥ Ldentifes (0 @ ode typ
pre
V' Properties (0]
®
e by model v
W Categories (0 [©) ‘Segmentation by model
e eqmentatinn by model expression
= J5egmentation by intensity
Model Add ‘Segmentation by structure
‘Segmentation by horizontal interval
Object Segmentation by pixel coordinates
e
> Ssettings (1
Minarea 50 X
i area m s
Shrink X
ke o e rom border
—.
e T - |
> ou

Segmentation by Intensity uses a logical expression to segment the sample objects.
The logical expression can compare different spectral bands with each other or by a
set value of intensity. The spectral band variable format is b[band index] and starts
with a “b” followed by the band index; for example b10 mean band index 10.

Note: The value from band index is either pseudo absorbance value if data includes
white and dark references, if else raw spectral value.
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6. Change “Min area” size to 5000 to exclude small objects

Set “Expression” to “b10 < 0.5”. This means that band index 10 should be below
the intensity of 0.5.

[© precicere Brece 2017160 Bete - —
Study settings Intensity
s ) Input
Powder_Quantification X
Analyse Tree (1) @ X
> settings (1) =
Shrink
Separate
Apply
Expression
> Output

7. Press “Apply Changes” and then Press “Up” button

© [

Apply Changes Up

8. The table view should look like this:

ppppppp -

@ Studies B¥ Powder_Quantification

Explore Graph Comments Import
Powder_Quantification Gy Gy —
2017-11-13 15:26:50
[ MO0001. (1) Train !
[ M0002 (1) Train X
MO0O3 (1) Train
M00D4 (1) Train
MO000S (1) Train i
M0006 (1) Train
M0007 (1) Train [
UMoO1 (1) Unknown Mix

UMO02 (1) Unknown Mix

UMoO3 (1) Unknown Mix !

Seqmentaton (TS |
‘‘‘‘‘‘ BCATRE T orecors B

Note: The yellow segmentation selection line is now around the plastic bag in the
measurement preview.
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Tip: By look at the “Pixel Explore” tab and selecting a region inside the sample and a
region from the background, you can compare the average spectral profiles for the
different materials. You can then get an idea of the spectral bands where you have a
big difference, and also what intensity value to set.

O e sreee 20192 — %
@ Measurements - M0001 =
Tate ibpore | AeTee e Comments  Medn Notatons
MO0001 ariance scatter ax variance image (Component 1 picidedEiee
® 6o
=y | M0002 ~ ; [ / S
- F dd Ren
H
M0003 g2 Select
20170130 160107 ~ © O
[ | Mooo4 S G S Other
3 20170130 160110 taae > ®
| MO0005
! 20170130 16:01:14 d \
[ MO0006
20170130 160117
M0007
_ I =
L reudo RGB mage
@ ® ® Record (?

Grid and Insets segmentation

1. Press “Edit” button again

2. Select the “Object” node in the “Analysis Tree” and then Press “Add sub-node”

S | Study settings Object

Powdeer;antlﬁcation X 2t

v Ol —————————————————— |

v @ ablic

v se é ::b;m : X
Intensity add

> Settings (1

®00 o[®@]e oo
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3. Change “Node type” to “Segmentation”.
Change “Method” to “Segmentation by grid and insets”
4. Change “Insets” to “30;30;30;30“ (Top;Left;Bottom;Right)
Change “Percent” to “true” (If percent is false it will use insets as pixels)
@ Settings Grid and insets
Pcv;def;l;;antiﬁ:aﬁon X > Input
@
v op ® ethod
v ] —
vl:tenslty N @ ,,,,, *
e
> —rom:ﬂ
> ou
ONO) R
5. Press “Apply Changes” and then Press “Up” button
6. Change “Segmentation” to “Grid and insets” in the drop down menu.

The view should then look like this.

An inset of 30% has been applied from each side. The
into a 3x3 grid creating 9 sub sub-samples.

Powder_Quantification
20171113 15:26:50
M0001 (1:1)

‘ M0001 (1:2)
‘ M0001 (1:3)
M0OO01 (1:4)
M0001 (1:5)

M00O1 (1:6)

sample has then been divided

M0O01 (1:7)
M0001 (1:8)

MO0O1 (1:9)

M0002 (1:1)

& @ ©

—— A ——

M0002 (1:2) Train
M0002 (1:3) Train
M0002 (1:4) Train
M002 (1:5) Train
M0002 (1:6) Train B
M0002 (1:7) Train
M0002 (1:8) Train

Note: It's easy to change between segmentations using the “Segmentation” menu
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Coordinates segmentation

1. Press “Edit” again

2. This time select “Grid and Insets” node in the “Analysis Tree”.
Change “Method” to “Segmentation by pixel coordinates”

O - SR 5 X
Study settings H Grid and insets
Powder_Quantification x
¥ dentifers (0 ) Node type
' Propetties (0 @ ethiod
ha by grid and insets ~|
©) ‘Segmentation by model
add Segmentation by model expression
NP Andhvse Fros di ‘Segmentation by intensity
ki @ Segmentation by grid and insets
Intensity Add ‘Segmentation by structure
= Object [[Segmentation by pixel coordinates
B Grid and insets =
Object Insets  30;30;30;30 x
S sattings (1 TopitefsottomRahe
parcnt
> output

You can change the origo for the coordinate system. The default in the upper left

corner of the parent sample. The coordinates will by default be centered around
origo.

3. Change “Origo” to “Parent object mass center”. The segmentation will now be in
the center of the object.

[© preciccers Breeze 2017360 Beta = n
@ Study settings Coordinate
Powder Quantification x 2 ot
V' Identifiers (0] Node ty
Vo @ ethod
i @
add s (Optional
N se Tree (1 @ X
Intensity Aud P sters
s origo
geocre |
Coordinate 0,0;50,0;50,50;0,50 X
Object Example; XLYIXZY2..
> settings (1) Center  [NT -
> output
®00 6 ® ©06 ©
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4. In “Coordinate” you specify the size of the segmentation. The coordinate is written
in the number of pixels for the 4 corners of the segmentation starting in the upper left
(x1, y1), upper right (x2, y2), lower right (x3, y3) and finally lower left (x4,y4). In this
example we will not change the default (this will be square of 50 pixels).

5. Press “Apply Changes” and then Press “Up” button

6. Change “Segmentation” to “Coordinate” in the drop down menu.
The view should then look like this

antification

M0002 (1:1) Train

M0003 (1:1)

M0005 (1:1)

i
M0004 (1:1) Train

i

T

MO0D6 (1:1)

M0007 (1:1) Train

UMOD1 (1:1) Unknown Mix

UM002 (1:1) Unknown Mix

UMOO3 (1:1) Unknown Mix

Manual segmentation

1. Create new Study in Record (Press “Add”). Choose Tutorial and “Nut Classification”.
Press OK

New Study

SR |

Download tutorial data to new Study
(No Intemet connection? Download manually from:)

Cancel
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2. The view should look like this:

@ Studies B¥ Nuts_Classification

Nuts_Classification
20180627 135101

Almond shel Trein
Hareinut Train

Hazlnut shell Train
Pecans Trai

Pecans shell Trai
Walnuts Trein

Walnuts shell Train

< e et <

Seqmentaton (TS S -
® ® ©o

3. Press “Go to measurement” button on the toolbar

G0 to measurement

4. Press “Pixel Explore” tab

Measurements Almonds

Almonds
20171012 10:50:40

Almond shell

20171012 1055041

Hazelnut

20171012 10:50:42

Hazelnut shell
20171012 10:50:43

Pecans
20171012 1035044

Pecans shell
20171012 10:50:45

* Walnuts
2, 20171012 10:50:46
[

(o

519

Include / Exclude

Sl

Components (2)

Gree

Select

L

Other

> ©
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5. Select area of interest in either “Variance scatter” or “Max variance image”

[0 v e

@ Measurements Qg Almonds

Tabe Pucbxpore | AmayseTree

Include / Exclude

Almonds
2017-10-12 10:50:40 @ @
W | Almond shel . )
Bl | oo 00 0500 ®O O
Hazelnut g Select
20171012 103502 ~ ® O
Hazelnut shel i N other
Ao e > ®

Pecans
2071012

Pecans shell
20171012 10:50:45

|| Walnuts
0171012 105046

6. Press “Add Sample(s) from selection” button.

@

Add Sample(s} from selection

Samples are created from the selection and you are back in the “Table” tab

7. Adjust segmentation settings in by toggling the right settings panel

Almonds

@ Measurements Qi

Releences  Comments Metot Mottt
> Selection
Name  Almonds x
sample Group Image X
Almonds (2) Train
Almonds (3) Train
Amonds () Trein
Almonds (5) Trein
< Ao 0 ron

Almonds (1)

Almonds (12) Train

Change for example the “Min area” to 50 and the press “Apply Changes”

Note. Unwanted object can be removed by pressing the “Remove selected
Samples(s)” button in the settings panel

Copyright Prediktera AB 13 of 17
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Representative spectrum
1. Go back “Up” to Study level and Press “Edit” again

2. Select the “Manual” node in “Analysis Tree” and Press “Add sub-node”

[© ¥resiaers breeze 2019120
/| Study settings H Representative spectrum
Study name
PPowder_Quantification X >
v +
: :
V ca s (0] +* el
:
Gbject =
Objet &
S satira Method  [apE— ~
Number 5 x
> ouput
®0 e[®]e o o

w

Change “Node type” to Segmentation
4. Change “Method” to “Segmentation by representative spectrum”

“Method” can be changed to (different methods for spatial distribution):
Evenly spread, Random, Random (Gaussian)
Set “Number of representative spectrum”

5. Press “Apply Changes” and return “Up”

6. Go to “Table” tab
Change Segmentation to “Representative Spectrum”

Graph Comments Import Export
Sample ‘ Group Image
Almonds (1:1) Train
Almonds (2:1) Trai
Almonds (3:1) Train
Almonds (4:1) Train
Almonds (5:1) Train
Almonds (6:1) Train
Almonds (7:1) Train
Almonds (8:1) Train
Almonds (9:1) Train
Almonds (10:1) Train
Almands (11:1) Train
Almonds (12:1) Train
Almonds (13:1) Trein
Almonds (1:2) Train
Almonds (2:2) Train
Almonds (3:2) Train
Train
[egmentacen -] |

As you can see 25 pixels (i.e 25 spectra) has been selected from each sample.
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Export segmentation

1. Press “Open” study to go to show groups

Open

2. Select group to export, select “Export” tab and select “Export spectral pixel

data” (export the whole study by selecting the study instead of the group)
Press “Apply” button

oups

onver  mhe ope G g
Train S below and press Appl

20170130 17:00:52

. - Export to CSV
3 Unknown Mix =
& 20170129 16101246 .
e - xport to
'S i report

Export tabk data
U

N Export spectral pixel data
FQEIE oot spectol el gt (rypercube) from ssected sampleseqmentaton  raw o mt format
'~

[ precicerssreece o135 e

©  Export segmentati...

— % x
H Export file (Train)
Export file
The selected properties wibe exported fo the . S
Select file for export and press Finish
Settings = e
Settngfor export propertes ook SRR R
% o Favorte ol
=
Svbord
s
L} =
en har
L4
Natverk
Foder pame:  E2\Data\reezeDemo?\RecordPosrder_ Quantfication\Tra Export
s o ype:
Cancel Next
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4. Choose segmentation to export

Choose “Format” (Raw or Matlab format)

Option: Select “Open files in Evince after export”

Breeze - Segmentation guide

Breeze ver.2019.2.0
Updated: 2019-05-06

Note: Requires that Evince is installed. You can also open the exported files in

Evince manually.

Press “Finish”

o+ 708t

@ Export spectral pi...

Export file
1

Seect older to export nto.

Settings Options
Settings for export

H Settings

Description

(Train)

Settings for export segmentations. Press Finish to complete export

Segmentation

Format.

© e

[Sample - Powder_Quantification

nce afte export

5. The data is now segmented and exported to the selected folder

6. If “Open files in Evince after export” is selected, wait a few seconds and Evince will

open and show “Data Import Wizard” with “Merge different files”

&3 Data Import Wizard

EsE

Import fle(s) Merge different fies tmport from database

measurement

measurement

i
i

measurement

N

Create a Category with dass for each file

[] Create analogous PLS Y-variable for each fle

@

Finish

Cancel
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7. Finish the wizard and start working with the data in Evince

magemp )

Spectral (X Training)
DataSet (Multi image import)

RGE Image (X Training)

iom U S5 VB51 4

The Segmentation guide is now finished!

Feel free to test other segmentation options and play around with the Powder Quantification
tutorial data.
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