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Breeze - Workflow descriptor guide

This guide will show you how to create a workflow with different descriptors and limits.
Descriptors are parameters that can be calculated for prediction of image data. These can
be calculated using a model that you have trained, i.e. quantification or classification models.
They can also be calculated using spatial features (shape, size) of the objects in your image.
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To follow the examples below it's recommended to first go through: “Powder Quantification
Tutorial” and “Nuts Classification Tutorial”.

To learn about making Segmentation read: Segmentation_guide.

Available descriptors

Descriptors

Quantification of properties

Classification of categories

Classification of categories using
expression

Summary statistics of pixels
(quantification of properties)

Distribution statistics of pixels
(quantification of properties)

Number of pixels by given class
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Description

Use specified Quantification model (PLS) and
property for prediction. Optional smoothing can be
applied.

Use specified Classification model (PLS-DA or
SIMCA), category for prediction, and object or pixel
classification

Write an expression using spatial parameters
(shape and size) to assign a sample to a given class

Calculate average, min, max or standard deviation
over the sample surface using a given Quantification
model and property.

Calculate distribution, balance or direction over a
sample surface using a given Quantification model
and property

Calculate number or percent of pixels of a given
class over a sample surface using a given
Classification model
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Spatial values from sample

Distribution of subsamples

Number of subsamples by a given
class

Area of subsamples by a given
class

Number of subsamples

Summary of subsamples
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Calculate the following for each sample; Area,
Length, Width, Circumference, Regularity,
Roundness, Angle, D1 (longest distance), D2
(perpendicular to D1), X, Y (position as pixel
coordinates)

Calculate distribution, balance or direction of
subsamples from a given segmentation

Count number of subsamples from a given
segmentation of a given class.

Count area of pixels (number or %) of a given class
over a sample surface using a given Classification
model.

Count number of subsamples from a given
segmentation

Calculate max, min, sum or average of a subsample

General instructions - Views for setting up your descriptors

Option 1: One view is opened by pressing the “Edit” button for your Workflow.
Note: This view will be shown in all the examples in this user guide.

¥ Powder_Quantification

("’:) Workflows
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Powder_Quantification
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Workflow name

Powder_Quantification

Default

Y Analyse Tree (1)
Sample - Powder Quantific...
= Object
Vanilla
Potato starch

> Settings (1)

% x
H Baking soda
> Input
Node type
Descriptor G
Method
® (Quantification of propertias -
A4
Alias (Optional)
® x
A4
Parameters
[T I Powdier_Quantification - Quantification - Powder_Quantification (PLS)
property [T v
> output

& ® e

ste  Add sub-node

‘;@

Option 2:

The other view is to open the “Analyse Tree” tab. Here you have a graphical presentation
of the different steps in your workflow. By clicking on a node in your “tree”, you can change

the settings for it

to Add, move or remove nodes.

in the menu on the right. Under the picture of the tree you there is a menu

D

< Workflows

Powder_Quantification
2019-0421 15:35:45

rdd

Bleee cofe

CW Powder_Quantification Kol

ettings

Table Anayse Tree

Comments. mport Export
V' Baking soda

Nede type

I

Descriptor
Method
lQuantification of properties

=
&

Parameters

=
g

[Powder_Quantification - Quantification - Powder... i

Property
[Baking soda W
Smooth

Smooth precliction restsk using meder fier kermel

—

24 subrode

P> Analyse

cite
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Workflow example with Powder Quantification image data

This section starts after creating a new Workflow with Record data using the Group
“Unknown Mix” from Powder Quantification.

1. You should have the following view:

B ez —
Workflows B! Powder_Quantification ?
Analyse Tree Explor ‘Comments Import Export
Powder_Quantification
UM002 (1) Group ,‘ 16.5
UMO03 (1) Group. ! l 13
Seqmentton o IEZET |

2. Press the Edit button

Edit

3. Select Baking Soda in the “Analyse Tree”:

Workflow name
Powder_Quantification X > tnput
o
S
> ethod
Default R
W Analyse Tree (1 i =
Sample - Powder_Quantific...
S Parameters
vl
propery
i smooth - [ S - |
> Settings (3) Smooth prediction resut using median fter kernel
> output
® O @ ® © 0 6
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4. Press “Add sub-node” button

®

&dd sub-node

5. Change “Method” to “Summary statistics of pixels (quantification or properties)

O Prediktera Breeze 2017.160 ~ a X
("? Workflow settings H Baking soda

Powder Quantification = > tnput

> Node type

5
> Method

v ion of properties ~|

Quantification of properties
Classification of categories

[Simmary statistics of pixels (quantification of properties)
DIStrbUTION Statistics of Piels (quantiication of propertes)

= Object Percent of sample by given class
Spatial values from sample

Default

V' Analyse Tree (1)

HORO)

Sample - Powder_Quantificati...

Tibeking soda Distribution of subsamples o
Baking soda Property
Vanilla > output
Potato starch
> Settings (1)
Revove U5 Down e g o T

6. You have now added “Average”.
Duplicate the descriptor three times.

O

Duplicate

7. Change the output to Min, Max and Std as shown below

Ags [ CPaanmary

Y Analyse Tree (1) @
Sample - Powder_Quantificati... Add
Parameters
=" Object
= Baking soda Model
" Average - Baking soda Property  [SELUslsR=l
“Min - Baking soda v Output
“Max - Baking soda
| Std - Baking soda i
“ Vanilla
" Potato starch
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8. Press “Apply Changes” and go back Up

O I§

Apply Changes Up

9. Expand the view by pressing the three dots:
(U’:? Workflows ot | Powd

Powder_Quantification

Powder_Quantification
2017-11-16 11:01:50

segn|

Table height | Table width | Go to measurement. Apply Chanas
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11. The view should look like this width the added descriptors in the table:

(O} Powder_Quantification

Workflows

e —

12. Press Edit again to add some more descriptors
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13. Select Vanilla in the “Analysis Tree”:

© pregiktera Breeze 2017.160

@ Workflow settings H Vanilla

> Input

Descriptor <
Method

L [©) [Quantifcation of properties <
Default Add P
; ® F
Sample - Powder_Quantificati... Add
= Obfect
= Baking soda Model [Powder_Quantification - Quantification - Powder_Quantification (PLS)
v st Py

Min - Baking soda ) Output
Max - Baking soda
Std - Baking soda
Potato starch
> settings (1

®00 e[e]e o o

14. This time add a sub node and change the method to “Distribution statistics of pixels
(quantification of properties).

Duplicate the added descriptors two times.
Change the output on the two last to Balance and Direction.

The analysis tree should look like this:

s

Sample - Powder_Quantificati... Add
Parameters
= Object
' Baking soda Model
~ Average - Baking soda Property
~ Min - Baking soda Grid ?3)(3
"~ Max - Baking soda
q W Output

" Std - Baking soda
s

"~ Distribution - Vanilla

"~ Balance - Vanilla

W Direction - Vanilla

" Potato starch
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15. Press Apply Changes and go Up. The table has now been updated with the new
descriptors for Vanilla.

H Powder_Quantification

Overvew Tabke Anayse Tree. Expore Comments Tmport Export

Workflows ¢® °

YRSt sample - Powder_Quantification... K Limit [T - |

Workflow example with Nuts Classification image data

This section starts after creating a new Workflow with Record data using the Group “Test”
from “Nuts Classification”.

1. You should have the following view:

< Workflows B8 Nuts_Classification
7 : e et

Nuts_Classification 7 Sample Group Image Nut or shell Nut or shell
Mix (2) Group [ ] Nut
Mix (3) Group Q ‘ 1 Shell
Mix (4) Group v ' ] Shell
Mix (5) Group 5 ’ ] Shell
Mix (6) Group { ) ™ Nut
Mix (7) Group . ] Nut
Mix (8) Group ‘ . [ ] Nut

< e o ® ® =
Mix (10) Group 6} ‘ ] Shell
Mix (1) Group O . ™ shell
Wix (12) Group ’ ’ ™ Nt
Mix (13) Group ‘ ‘ ™ Nt
Mix (14) Group =} Nut
Mix (15) ] Shell
i (16) [ B s
Mix (17) ¢ p ] Shell
Mix (18) Srou n Nut )
Segmentation umt [T - |
13 H tH
2. Press the “Edit” button
Edit
Copyright Prediktera AB 8 of 14
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3. Press the plus symbol button beside the “Analyse Tree”
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~ Object

Nut or shell

© | Workflow settings

Sample - Nuts_Classification

H Default

Default

Descriptor

Change “Node Type” to “Descriptor”

Change “Method” to “Number of subsamples by a given class”

Nuts_Classification

> 1de
> Pro
>
v

= Object

Nut or shell

> settings (1

© Workflow settings

Sample - Nuts_Classification

i Count (-)

> Input

.

4. Change the “Class” parameter to “Shell”

Sample - Nuts_Classification Add
Parameters
=" Object
Count (Shell) Class Shell
> Settings (1) Bamert
Nut
> Output
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5. Duplicate the descriptor

©

Duplicate

6. Change the “Class parameter to “Nut”

Count (Shell) Class Nut

> Settings (1)

7. Press “Apply Changes” and go back Up

© 9

Apply Changes Up

8. The two descriptors are added on the root level called “Measurement”.
Change the Segmentation to “Measurement” in the drop down

The view should look like this:

@ Workflows ¥ Nuts_Classification =
wr— 3 e e o T
l] Nuts_Classification Group Image Count (Shell) Count (Nut)
[ soomeraton | e IECETI |

You can see the two columns in the table with the number of Shell and Nut in the
Measurement.

9. Press Edit button again

Copyright Prediktera AB 10 of 14
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10. Select “Object” in the “Analyse Tree” and press “Add sub-node”

[6 s e o

Nuts_Classification

Default

Nut or shel
Count (Shell)
Count (Nut)

> Settings (1

@ Workflow settings

Sample - Nuts_Classification

[©) Segmentation by model ~
P
® x
P

e[e] e eTe

11. Change “Method” to “Number of pixels by given class”

[6 v s o

> Workflow settings

‘Sample - Nuts_Classification
© Object

Nut o shell

Count (Shell)
Count (Nut)
> Ssettings (1)

Shell - Nt or shell area per...

H Shell - Nut or shell area percent

> Input
Node type

Descriptor ~

Category TR -

T ———

12. Change “Class” to “Shell”

13. Duplicate the descriptor

14. Change “Class” to “Nut” for the duplicated descriptor
The “Analyse Tree” should look like this:

| Nut - Nut or shell area perc... Class

Count (Shell)

Count (Nut)

Sample - Nuts Classification Add

Parameters

5 Object
Nut or shell Model Nuts_Classification - C
' Shell - Nut or shell area per... Category  [JIN@eat |

> Output
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15. Press “Apply Changes” and go back Up
The view should then look like this:

T
©  workflows C® Nuts_Classification
expor Gah  commens  mport
Nutorshell | Nutorshell [ Shell-Nut... [Nut-Nutor..
20171116 1110257 :
o %
e, ] w | W

Mix (3) Group Q * B shel ) oo
Mix (1) Group g ' B shel W %% " o
Mix (5) Group 7] ’ B shel W %os% W 0.000%
Mix (6) Group 9 I W oa5% B os%
Mix (7) Group ® ‘ B B oo W osea%
Mix (8) Group . . T W ooso% W %1%

< Mix (9) Group ® ‘ B shel B 00% o
Vi (10) Group @ . B sl M B oo
i (11) Group @ ’ B sl W 00% " o
Wi (12) Group ’ ’ o W 0069% W w0
Vi (13) Group ‘ ‘ T PR
Mix (14) Group Bt W 03n% B 6%
Mix (16) ’:x W shel W 2% m o
Mix (17) [ W Shel W %% W 020%
e (15) roup B W s W e

Segmentation o I |

Tips and tricks

Move up and down

You can use the “Up and “Down” buttons to move a descriptor or segmentation up or down
in the analysis tree

®O®

Remove Down

For example: Select “Nut or shell” and press “Down” two times.
The descriptor will when move to the bottom

WV Analyse Tree (3) WV Analyse Tree (3) @
Sample - Nuts_Classification Sample - Nuts_Classification Add
“ Object = Object

Nut or shell Shell - Nut or shell area per...

Shell - Nut or shell area per...

“ Nut - Nut or shell area perc... 8 Nut or shell

Count (Shell) Count (Shell)

Count (Nut) Count (Nut)

Note. The descriptor will also change its order in the table to the right side

Copyright Prediktera AB 12 of 14
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> |

Shell - Nut ...

B 0.122%

Nut - Nut or...

Nut or shell

Nut or shell
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Level up and down

You can use the “Level up” and “Level down” buttons to move a descriptor or segmentation
to a down to a sub-segmentation or up to a parent segmentation in the analysis tree

Duplicate  Add sub-node | Levelup  Level down Apply Changes

For example. Select “Count (Nut)” and press “Level down”.
The descriptor will then move to the “Sample - Nuts_Classification” segmentation:

V' Analyse Tree (3) YV Analyse Tree (2) @
Sample - Nuts_Classification Sample - Nuts_Classification Add
" objec  object
Nut or shell Nut or shell
Shell - Nut or shell area per... Shell - Nut or shell area per...
Nut - Nut or shell area perc... Nut - Nut or shell area perc...
Count (shell
g
? Settings (1) » Settings (1)
Graph area

You can press the “Analyse Tree” tab to visualize the complete “Analyse Tree”

Overview Table Explore Graph Comments Import

Graph

Workflow

Object

Measurement
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