Prediktera

Breeze Tutorial - Quantification of powder samples

2020-12-02 (Breeze v2020.1)

Breeze Tutorial

Quantification of powder samples

In this tutorial you will analyse hyperspectral images of plastic bags with a mixture of powders
made from baking soda, vanilla sugar and potato starch. The tutorial images contain samples
with a known amount (%) of these powders, that will be used as the training data set, and
samples with unknown powder, where the mixture content will be determined.

Our goal is to learn how to use Breeze to make a quantification model (PLS) and then use it

to predict new samples.
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Start tutorial and download powder measurements

1. Start Breeze with the shortcut created after installation.
The Breeze start screen should look like this:

E]

5 x

breeze. Version 2020.0.16 Prédikteja.

o & > 2
Record Model Play Settings

Capture and organise Overview and maintain Apply model workflows Adjust system settings
image data prediction models

Breeze is organised into different views depending on the task at hand. Each view has a
specific purpose as noted under each button.

2. Enter the Record view by pressing the “Record” button

— 5 x

(@ Precitcera Breeze 2020.0.16
breeze. Predikera.

® 4 &

Record Model Play Settings

Capture and organise
image data

Overview and maintain Apply model workflows Adjust system settings
prediction models
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3. You will then see the following view (if you already have a Study in Record press the
“Add” button first in the lower left corner). Select the “Tutorial” tab. Select “Powder
Quantification” in the “Name” drop down menu. Press “OK” to start downloading the
image data.

New Study

New Import data Import study

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

Cancel

4. After the Tutorial data is downloaded you will see the following table:

@ Studies B®: Powder_Quantification

Powder_Quantification Raw
13:43:48

Sample Group Image
48

10002 Train

10003 Train

MO004 Train

10005 Train

10006 Train

10007 Train
UMooL Unknown Mix

< UM002 Unknown Mix <

UM003 Unknown Mix

et ent :

A “Study” called “Powder_Quantification” has now been created that includes seven
training images (with different concentrations) and three unknown test images.

You can click on a table row to see the preview image (pseudo RGB) for each image.

5. Click on “Open” to open the study
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Open

6. The Group view should look like this:

Breeze Tutorial - Quantification of powder samples
2020-12-02 (Breeze v2020.1)

@ Groups

n
Train
3 2017:01:30 17:00:52

Unknown Mix
2017.01:29 16:01:46

-

Train

Tabke

Anayse Tree.

Train

»

Created
Measurements

Samples

Exphre Comments

Train
2017-01-30 17:00:52
7
7

import

The image data in this study is organized into two Groups called Train and Unknown

Mix

7. Press “Open” button again to open the Train group

O

A

M0001

2017-01-30 16:01:01
. MO0002
PN | 20170130 160100
=%
MO0003
= 2017-01-30 16:01:07
Y MO0004
P 2017-01-30 16:01:10
MO0005
2017-01:30 16:01:14
MO0006
20170130 16:01:17
™ MO0007
2 20170130 16:01:20

S)

©| Measurements

—
References Import Export ‘Comments Metadata Notfications
MD001 X
nples
Sample Group Image
® ® ® ® Record ©)
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In the menu on the left side you can now see all the individual images (called
“Measurements” in Breeze) in this group.
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8. Click on the “Pixel Explore” tab.

[@ Precicea Breese 2020015

= Measurements

U;

M0001

2017-01-30 16:01:01

Include / Exclude
M0002
)
i ©e.e
£
H Components (2)
Mooos3 : ®O0
sorr-o12016 % s &
Select:
M0004 ;[:l ©3.7%) @ @
0170130160110 - P | o e
Pretreatments
M0005 | Qcare
2017-0130 16:01:14 M A =
i
A | Other
I\
M0006 ) IRV ©®
20170130 160117 o /
VeI /
pomo S
M0007 ol e
2017-01-30 16:01:20 [ P iy “
O
@ ® Record @
i a3 o st o

To do a quick analysis of the spectral variation in the image, a PCA model has been
created based on all pixels in the image. Each point in the “Variance scatter” plot
corresponds to a pixel in the image. The points in the scatter plot are clustered based on
spectral similarity. The coloring of the points is showing how closely the points are
clustered (red=tightly clustered points).

The “Max variance image” is colored by the variation in the 1st component of the PCA
model (the X-axis in the scatter plot, i.e. “t1”), and visualizes the biggest spectral
variation in the image. In this case this is the difference between the sample (blue) and
the background (red).

Hold down the left mouse button to do a selection of a cluster of points in the “Variance
scatter” plot. The corresponding pixels will be highlighted in the image. Move the mouse
around in the image to see the spectral profile for individual pixels or use the mouse to
do a selection to see the average spectrum for several pixels.

9. Press the “Up” button in the upper left corner to return to the Group level.

Press “Up” again to go to the Study level.

Q

Up
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Import of values of powder content for the training set

1. Press the “Import” tab, select to “Import variables and id data” and press “Apply”.

[ vreaiers e 2009
© studies

A

B®: Powder_Quantification "
P — _—

Powder_Quantification Select import below and press Apply
s 2020-10-15 13:34:07
ﬁ“ Import images
Rt e ——

Import variables and id data

Import variables and i from separate spreadsheet fle. Automatic matching based on measurement name

Import variables from image file(s)
E¢J Import variables values from image fie(s)

Import from Evince
plg | s msion s

= Apply

Model

2. Select “Powder_Quantification_Train.csv” and press “Next”

[ Praices svese 2171608

@ Import references H Select file (Powder_Quantification)

Select file

Select fle for value mport

Settings
Settng fo e vake mport

Description

Select file for value import and press Next

MMMMM

Fie pame: |Powder_Quantfication_Train.csv.

Fiesof type: | supported Fies

Cancel Next
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3. Make sure that “Automatically create Properties” is selected and Press “Finish”

@ preciicers Breeze 20200.15 8 X
@ Import variables H Settings - Powder_Quantification
Select file Descripton
Selectflefor value mport Select to automatically create Properties or Categories that does not exist in study.
Note. The matching column in the data file should be the first column or have the header name "Measurement”
Settings Press Finish to complete import
setng e ke oot
Opti
Segmentaton
-

© hutomaticaly creste Categores (casfcaton vaabies)

4. The view should then look like this with columns and values added for the three
properties (% of each powder type) for all samples:

(Hide the Study list by pressing the three dots on the vertical band)

5 x
ol
M0002 Train 100 0 0
M0003 Train 0 0 100
MO0O4 Train 0 50 50
MO005 Train 50 0 50
MO006 Train 50 50 0
M0007 Train 3 33 3
UMOO1 Unknown Mix
UM002 Unknown Mix <

UM003 Unknown Mix

@ Record @

Model

(If you need to delete variables or IDs, right click on the header for the column you want
to delete and then press the “Delete” option that will appear.)
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Create a sample model to remove background pixels

1. You will now create a sample model that will be used to remove the background pixels
and to automatically identify the objects (samples) in the images. Under the table Press
“Add Sample model” button.

®

Add Sample model

®

Add Varigble or Id

Unknown Mix

Next

2. Write a name for the Sample model (or just use the default name) and press “OK?”
3. In the first step of the sample model wizard you can select the images that you will use
in the model. By default 9 measurements are included, which is ok.
Press “Next”
@ Sample H Measurements (Sample - Powder_Quantification)
Measurements mation o
Select representative measurements. Total 10 Select representative measurements for segmentation
(2]t VO © 08
Measurement t Thumbnail Group
Critical distance 4 Mo0o4 T
5] m— |
4.

In the next step of the wizard you can select spectral bands (wavelengths) to use in the

model. By default all wavelengths are included except the two first and two last bands
(bands at the start and end are often more noisy so 4% of first and last bands are
excluded). The default is OK so Press “Next”.
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H Wavelengths (Sample - Powder_Quantification)

Measurements

Scectrepresentatve measurements Select wavelength and pretreatment

Wavelengths @ @ @

Savtzky Golay

Select wavekngth and pretreatment > Adva
Wavelength
E S -
1 2 10
3 1106.1
4 Critical distance 4 11284
et threshold for crraldstance
5 11507
6 1173.0
5 Approve 7 11953
Save mode
1 8 1217.6
— &
9 12399
10 1262.2
1 12845
12 1306.8
13 1329.1 I at
14 13514 | Total 67
Incuded 63
15 1 7
Previous Next

5. In the next step you will select the pixels to use in the sample model.

a. A mosaic has been created of all images and a PCA model has been created
from all pixels in this mosaic. Select a region containing only bag sample
pixels by holding down the left mouse button and marking the area inside
one of the samples. You can zoom in by using the mouse scroll wheel.

B
Model - Sample - Powder_Quantification
Measurements iance scatter <>
L[ P —
: Include / Exclude
Wavelengths @ @
§ Components (2)
Model g ®O0 06
Exclide background and Incide sampe piels ) Md Remove  Set
) = Select
Critical distance T s 2 o 25 @ @
4 | sermsorares dwnce e o
. 0a > Other
Approve @
5 Save model " /
1V
. /
1
VAY,
/
[
/
A~
93
Previous
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The corresponding pixels are selected on the Scatter plot to the left.

Now you know that the powder pixels are in the cluster on the left side of the
Scatter plot. In the scatter plot, select all points in the cluster on the left side
(use the pixel density coloring red, yellow, green and light blue as help).

Now you can see that the selected pixels are highlighted in the image, and
evidently these pixels belong to the samples.

b. To include only these pixels in the model and exclude all other pixels,
Press “Include only” and wait for the model to be updated.

Include / Exclude

c. The plots are now updated and will contain mostly the powder sample pixels.

Copyright Prediktera AB 11 of 26

www.prediktera.com info@prediktera.com



https://www.prediktera.com/
mailto:info@prediktera.com

P';diktera.

Breeze Tutorial - Quantification of powder samples

2020-12-02 (Breeze v2020.1)

Measurements

(1
Wavelengths

P2 R —
Model
Exclide background and Incide sampe piels

Critical distance
4 | coosorac o
Approve
5 | s

H Model - Sample - Powder_Quantification

<>

2] (18.8%)

1) (53.3%)

W
/
N\ /\/
[ \f\//
/
e e

Include / Exclude

.

Components (2)

wer

Seledt

E | °.9
|

> Other
©

d. To clean up the sample pixels even more you can remove the pixels bordering
around each sample object. Press the “Select: Border pixels” button.

© ©

By Density Border pixels

e. Use the default of 1 border pixel and press “OK”. The border pixels have now
been selected.

f. Exclude the border pixels by pressing the “Exclude” button
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Include / Exclude

©®© ®|©

Include Include Onhi Exclude

g. Press “Next”

In the next step you will set the Critical Distance threshold. This is the distance to the
sample model, and will be used to determine if pixels are sample or not. The histogram
is showing the distance to the model for all pixels in the images. Pixels on the left side of
the red vertical line (critical distance) are inside the threshold.

Drag the red line to the right to move the threshold. As you can see from the image,
more pixels are included when doing this. The aim is to find a level where all powder
pixels are included but not pixels from the background (As a general
recommendation you can use the default threshold shown with a black vertical line).

Measurements
LI P ——

Wavelengths
Select wavelength and pretreatment

Critical distance
Set threshold for ciica dstance
Approve

5 | oo

@ Sample H Critical distance (Sample - Powder_Quantification)

Components (2)

Model
3 | e vacpoun st e s

{ =
Method
@ x odet Dstance(pert)
S A Value 008 X
= I s
< Hoteing T2

Value 599

Hotelling T2 predz])

Previous Next

Press “Next”

You are now at the last step of the sample model wizard. The “Minimum area size” is
used to automatically exclude smaller unwanted objects (for example dust or dirt).
Breeze calculates a suggested minimum area size for your data. In this example any
objects under 2000 pixels will be excluded from the image (depending on how you did
the pixel selection this value might vary). A value around 1000-3000 should be OK.
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8. Press “Finish” to create the sample model and apply this to all images in the study.

H Approve (Sample - Powder_Quantification)

Measurements Description
st epresetae measrements A Sample model has been created.

Press Finish to save the sample model and apply it on all measurements in the group.

Wavelengths
Selct wavekngth and pretreatment
Options

@ Aoy changes when finshed

e p options

Minimum area size 2000] X pixels

Critical distance > Advanced

Set thresholdfor criicaldistance

Approve
‘Save model

Previous Finish

9. In“Table” for the study you can now see all the sample objects in the images after the
sample model has been applied and the background pixels removed.

— 5 x
ko3
Setinge
Expire Comments import Export
owder_Quantification Sample Group Image Baking soda Vanilla Potato starch
019-01-30 14:05:11
M0001 (1) Train 3 0 100 0
M00D02 (1) Train 3 100 0 0
MOO0O3 (1) Train 0 0 100
Mo004 (1) Train 0 50 50
Mo00S (1) Train 50 ) 50
M0006 (1) Train 50 50 0
MO007 (1) Train 33 33 33
UMoO1 (1) Unknown Mix
UM002 (1) Unknown Mix <
UMo03 (1) Unknown Mix !

@ o @ . ‘© ® Record

Model

10. Press the “Explore” tab. A PCA model has been created based on the average
spectrum for each sample. Each point in the scatter plot corresponds to a sample and
the points are clustered based on spectral similarity. Select one or several points to see
their average spectrum.
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In the menu on the right click on the property hame “Baking soda” to color the
scatter plot based on the different property values.

© studies ¥ Powder_Quantification bod

A Overview Table Tmport Export Comments

Include / Exclude

e

Components

®O00O

Add Remove Set

Powder_Quantification

2020-10-15 13:34:07

Other

Explore Measurements <> Label

Density
W Properties (3)

Vanilla

Potato starch

V Categories (0)

V' Descriptors (0)

1[1](80.4%)

o o
Add Varable or 1d | Apply Changes. Model
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Create a PLS quantification model

1. You will now use the average spectrum for each sample and the property values that you
have imported (% of the three powders) to train a quantification model.
Press the “Model” button in the lower right corner of the screen to move to the Model
step.

©

Model

2. In the menu on the left you can see the Sample model that you created before. To make
an additional model Press the “Add” button.

© ® @ @ @

Record Duplicate  Remove Open Edit

3. In the window that appears, press the “Quantification” tab.
Write a name for the model (or just use the default name) and press “OK”.

New Model

Sample | Quantification Classification

Create quantification model (PLS)

Name

Quantification - Powder Quantification| X
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4. In the first step of the Quantification wizard you can select the Properties (continuous
Y-variables) that you will use to build the model. Make sure that all three properties are
selected and Press “Next”.

O Predictera Breeze 2019.13 Beta - a E3
@ Quantification H Variables (Quantification - Powder_Quantification)
Variables Description
Select segmentation and varible(s) Make sure to have at least three measurements before starting model calibration.
Press next to create model.
Samples
2 | ccaome S
Segmentation
Wavelengths
Model se ectal
Evaluate
Next

5. In the next step of the wizard you can select the samples that you want to include in the
model. By default the “Train” group has been included and the “Unknown Mix” group has
been excluded (since these samples do not have any entered data for % of powder they
can not be used for the training). This is OK.

Press “Next”.

< Quantification H Samples (Quantification - Powder_Quantification)
Variables Information Pe
1 ‘Select segmentation and variable(s) Total 10 Select samples for modelling
Included 7 Samples
Train
Samples
s O® V@ ©.
Sample Measurement Thumbnail Group
Wavelengths
0 - 3 . E— o : —
3 i Tan 0003 Tran
4 Model 4 1 Train MO0 Train
prenaeoues < [ s 1 Train o005 Train <
6 1 Train M0006 Train
5 Evaluate 7 1 Train M0007 Train
s . o
10
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6. By default all wavelengths bands are included except the first 2 and last 2 bands. The
graph on the right is showing the average spectrum for each sample. Above this graph
there is an option to select different pretreatments of the spectral data. By default “SNV”
is used. All default settings here are OK.

Press “Next”.

O Precices Beese 20

@ Quantification Wavelengths - Quantification - Powder_Quantification
Variables Descriptio
1 ‘Select segmentation and variable(s) Select wavelength and pretreatment
Samples ® gy
2| S VOO @ ‘

Wavelength Importance |

Wavelengths

Select wavelength and pretreatment ;

1106.1 72

4 Model 4 11284 6.7

Excude outiers

1150.7 63

1173.0 6

5 Evaluate = oss .
Evalate mode! statstics

8 12176 72

1239.9 67

12622 7.1

© fext

7. A PLS quantification model has now been calculated.

a. The “Overview (Total for all Y)” graph is showing how good the PLS model is. It
also shows the number of components that were used for the model. In this case
the autofit used four components. The R2 (model fit) and Q2 (prediction from
cross validation) using four components are around 0.99 indicating a very good
model. An R2 and Q2 value of 1.0 indicates a perfect model explaining all the
variation. A value of 0 indicates that no variation can be explained.

The “Distance to model in X” and “Y” graphs show the distance to the model for each
sample. A high bar indicates that the sample might be an outlier (for the X distance use
the horizontal black line as a guide. The “Model” scatter plot and the “Distance to model”
graphs can be used to identify and exclude outliers.

Since everything looks OK press “Next”.
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(“’:) Quantification

Variables
Select segmentation and variable(s)

Samples
Selct samples

Wavelengths

elect wavelength and pretreatment

Model
Excude outlers

Evaluate
Fuabate mode!statstcs

H Model - Quantification - Powder_Quantification

Score variance <> Distance to model in X
o
o °
® \ =
I - e } £
£ ° H
B ® FI
~ |
e a0
> 1] ®2.2%)
o] T mode

R2Y_cum@2Y_cum

soaom

Previous Next

8. In the last step of the wizard you can evaluate how good the model is. The “Baking
soda” vs. “Ycalc.Baking soda” plot is showing how well the model can explain the
variation in this variable. Under the plot are tabs to select the Y variable (Baking soda,
Vanilla, Potato starch) to display. The “Variable overview” is showing the R2 and Q2 for
each variable. Everything looks OK so Press “Finish” to complete the model.

diters reese 20200

Quantification

© preai
©)
I3

Variables
Select segmentation and varable(s)

Samples
2 | ciomes

Wavelengths

Model

4 | coeones
Evaluate
Evabiate modelsttitics

v
Baking soda

Evaluate - Quantification - Powder_Quantification

d vs Calculated Overview

Components (4)

Aee)

R2Y_cum/2y_cum
3
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Create prediction workflows to quantify new samples

1. In this step you will use the quantification model to analyse the % of the three powders in
images with samples of unknown content. Press the “Play” button in the lower right
corner to move from the “Model” mode to the “Play” mode.

Play
2. Press the “Add” button to make a new workflow
Add CDuplicate  Remove Open Edit
3. Inthe window that appears, select the “Record data” tab and select the “Unknown
Mix” Group. Write a name for the workflow or just use the default.
New Workflow
New Import data |
Import Record group image data into new Workflow and
apply changes
Incdlude categories and properties values from Record
Name
Powder_Quantification X
A new workflow will be generated based on the models you have created for this study
(sample and quantification models). The images from the “Unknown Mix” group in
Record will be imported and applied to this workflow.
Press OK.
Copyright Prediktera AB 20 of 26
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4. Atable is generated with the predicted values (%) for the properties (Baking soda,
Vanilla, Potato starch) for the three samples in the “Unknown Mix” images.
Click on a sample in the “Baking soda” column to color the preview image by the
predicted values.

@ Workflows B Powder_Quantification ‘”

RS T2l sample - Powder_Quantfication A4 umit [N

B —

5. Click on the “L” button above the preview image to add a legend with the scale.

Baking soda v B

Image Baking soda |Baking soda

13.35

13.43

6. Press the “Analyse Tree” tab to see the steps in the “Workflow”. First, the
“‘Measurement” (image) is analysed by your sample model (“Sample - Powder
Quantification”) to find the sample “Object”. For this object it then applies your
quantification model to calculate the variables (Baking soda, Vanilla, Potato Starch).
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Overview Table Explore Comments Import

Measurement Object
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Real time predictions

1. In addition to analysing images that are already recorded on your harddrive, you can
also use Breeze to analyse images in real time directly from the camera. If your
computer is not connected to a camera, you can simulate this by using the camera
simulator in Breeze. With this it will read images from your harddrive and analyse them
continuously. By default it will use the measurements from the current Record study as
input.

In the “Play” mode and with your workflow selected, Press “Analyse”

P Analyse

2. In the window that appears select “New Group”, give it a name like “Realtime” and
press “Add”.

@ Select Group

O Existing groups:

@ New group:

Realtime X
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In the next step of the Play wizard you can select if you want to include the spectral raw

data (spectral data for all pixels) for the images being analysed. If you are scanning
many images you can uncheck this option to save storage space. Since these image
files are small you can leave this checked and press “Next”.

0 — 5 x
("’:) Analyse H Settings - Powder_Quantification / Realtime
1 Settings Description
G Sl s Settings for running your workflow for continuous real time analysis
2 Place Sample Options
Pace samp for measurement
General
@ saveimage measurements and caicuiated descriptors
Measure
St mensurng @ ncicespecralaw i
Measurement segmentation
. o NN : Generates image measurement after
© Sequential © @) an empty horizontal line is seen
& parallel : 0) : across the image view or if max line
H : setting is reached
L @
Demo mode
Sample mover willoop forvard and backwards i “Finsh” s pressed
Next

4. Press the three dots on the vertical band to enlarge the image

IT' Settings

Measure

Baking soda

5. As you can see the image is analysed in real time and the results are displayed in the
table. It will loop the 10 images from your Study.

H Measure - Powder_Quantification / Realtime
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You can change the variable that is displayed by using the drop down menu above the
image, and press “L” to add a legend.

Measure

6. Press the button with the arrow pointing right to make the real time image
full screen.

easure - Powder_Quantification / Realtime

Potato starch v|B |1

i o

o

S

s 2 B w4 a8 g 3 5 B g 8 g

o3 s 8 g § s 8 a2 d a8 i S

o a

5 g

g g
A

7. Press “Finish” to stop the analysis.

Export to CSV and HTML report

1. Click on the three dots on the vertical band to show the menu of the workflows on the
left.

(D Prediktera Breeze 2020.0.16

@ I Powder_Quantificat

Overview Table Analy]

wn

3 Baking soda :’I:.I
S
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Press “Open” button to see the groups of measurement that have been analysed by
this workflow.

Open

2. In the group level press the “Export” tab. Here you can for example select to export
the results from the “Table” to a .CSV spreadsheet or to an HTML report. You can also
export the spectral and predicted pixel data.

Realtime
Overview Table Analyse Tree Explore Summary Comments Import Export
Realtime Select export below and press Apply

Export to CSV
ET] Export table data and average spectrum to comma separated fie

2019-01-30 15:55:10

Group
2017-01-29 16:01:46
Export to html report
ET] Export table data with thumbniais to html report
A Export spectral pixel data

A 5 c o £ F G g Powder_Quantification - Realtime  prediktera. breeze.
1 |Time _|$ample Group Measuren Baking sotVanilla  Potato starch B
2 | 2028413 1Realtime MO001  -0.85975 51602 48918 Time sample Baking soda Vanilla Potato starch
3 | 2028413 1 Realtime Mo002 48792  2.4862  48.615 — —
4 | 2026413 1 Realtime M0003 53.045  49.558 -2.8446 2020-41-24 ; ; Mooot 084 ¥ 4a7s 15 {07481 l

N 11:06:17 Sample 1 ' - . 100
5 | 2028413 1 Realtime M0004 31961 3416 33.636 B ome
5 | 2026413 1Realtime M000S  -0.54508 10019 0.37891 20201124 0002 34 B 3000 1R
7 | 2.026413 1 Realtime M0006 99.257 1351 2.029 10610 t sample 1 i
5 | 2.0E413 1 Realtime M0007 16511 -1.1054 99.416 - —
9 | 2.02E+13 1 Realtime MO0003 -1.1606  49.062 51.77 2020-11-24 !*I M0003 61.65. l""‘ 3882 T
10| 2.026+13 1 Realtime M0003 48792 24862  48.615 11°06:20 u Sample 1 & &
11| 2.026413 1 Realtime M0010 53.045 49558 -2.8446 = =
12| 2.028413 1 Realtime M0011 31961 2416 33.636 o S | Sampe reor l 07e \&
13| 2.026413 1Realtime M0012  -0.54508  100.19 0.37891 : = -
14| 2.026413 1 Realtime M0013 99.257 1351  2.029 20204124 M0005 1838 ol
15| 2.026413 1 Realtime mo014 16511 -11054  99.416 1:06:23 Sample 1
16| 2.026413 1 Realtime Mo015 -11606  49.062 5177 -
17| 2.026413 1 Realtime Mo016 48792 2.4862  48.615 2020-11-24 n M0006 01218 100.2 00171
18| 2.02E+13 1 Realtime M0017 53.045 49558 -2.8446 CLICZEN A2
12| 2.026413 1 Realtime M0018 31961 3416 33.636
N 2020-11-24 Moo07 100.4 1.535 1.134

20| 2.02E413 1 Realtime M0019 -0.7434 10205 -1.3143 0825 ! sample 1 ! !
2l oopas 1 Boattima nanin s02s7  gam e 4

Nice job! You have reached the end of the step 1 of the “Quantification of Powder” tutorial.
If you would like to learn more please try:

“Nuts Classification Tutorial” or "Segmentation Guide" and "Descriptor Guide"
or see all tutorial and guides at:
http://prediktera.se/breeze-sample-files-and-tutorials/
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