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Breeze Tutorial

Classification of nuts step 1 basic

In this tutorial you will analyse hyperspectral images with samples of nuts (almond, hazelnut,
pecan and walnut) and shell for each nut type. The tutorial images contain samples of known
nut type that will be used as a training data set, and a sample mix that will be used as a test

dataset.

Your goal is to learn how to use Breeze to make a classification model and then use it to
predict the class of new samples.

Record

1. Download tutorial image
data

Steps included in tutorial
Model

3. Create a sample model to
remove background pixels

Play

5. Create prediction
workflows to classify new
samples

2. Enter the known class
information for the training
samples

4. Create a PLS-DA
classification model

6. Real time predictions

Hyperspectral image
SWIR camera

§ 1000-2500 nm

(data was reduced to
31 spectral band to
reduce file size)

Classification
@ Nut
@ Shell

Copyright Prediktera AB

www.prediktera.se

1 0of 23

info@prediktera.se



http://www.prediktera.se/
mailto:info@prediktera.se

Breeze Tutorial - Classification of nuts step 1 basic

Prediktera. Breeze ver.2019.2.0

Updated 2019-04-24

Download tutorial image data

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

[0 Freaicers beeze w1920 - 5 x

breeze. L Prediktera

® > 23

Record Model Play Settings

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

U
Workspace: C:\templ\tutorials

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

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

[0 e —
breeze- Verson201920 P.rét‘:iikte’ra.

Record Model Play Settings
Capture and organise Overview and maintain Apply model workflows Adjust system settings
image data prediction models
Workspace: C:\temp\tutorials
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3. You will then see the following view (if you already have a Study in Record press the
“Add” button in the lower left corner). Select the “Tutorial” tab.
Select “Nuts Classification” in the “Name” drop down menu.
Press OK to start downloading the image data.

New Study

e |

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

DEWCRE Nuts Classification

Name

Study

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

,,,,,,,,, o

@ Studies

A

¥ Nuts_Classification iod

Nuts_Classification
7:19

Almond shell Train
Hazelnut Train
Hazelnut shell Train
Pecans | Train
Pecans shell Train
Walnuts Train
Walnuts shell Train
< Mix Test <
Segmentation ([EETELy SN - |
® @ ® @@ ® @ ©

A “Study” called “Nuts_Classification” has now been created that includes eight
training images (with either nuts or shells) and one test image.

You can click on a table row to see the preview image (pseudo RGB) for each image.
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5. Click on “Open” to open the study

Open

6. The Group view should look like this:

O precitscr brcese 201920
@ Groups

Train
2017-11.08 09:39:04
Test
2017-1012 11:0305

®®

The image data in this study is organized into two Groups called “Train” and “Test”

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

-
Train bl
e o e
Train
D c5e28a7d
Created 2017-11-08 09:39:04
Messurements 8
Sample 8
@ ® Record @

© Measurements  Q: Almonds

u
Almonds
20171012 10:50:40

B | Almond shell

o

Hazelnut

| Pecans shell

Walnuts

2017-10-12 10:50:46

Pbpoe  AnayseTree References Comments Hetadata Notfatons.

Name |Almonds X

Sample Group Image

Segmentation

2TETE

In the menu of 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 “Pixel Explore” tab.

[© Pt Brece 201920 - 8 x

) ‘ Measurements Almonds 2

Anayse Tree References. Comments Metadata Notifications

Table

Indlude / Exclude

2=l )

Almonds
20171012 10:50:40

Components (2)

®0Q

Select

@

Other

> ©

Almond shell

2017-10-12 10:50:41

Hazelnut
20171012 10:50:42

(e

Hazelnut shell
20171012 10:50:43

2 Pecans o

] | 20171002 1050:a4
» &

oo
) Pecans shell
95 . os
L4
Walnuts i \

W, 2017-10-12 10:50:46
[}

Pseudo RGB image

Model

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

Hold down left mouse button to do a selection of a cluster of points to see where
these pixels are located in the image. Move the mouse around in the image to see
the spectral profile for individual pixels or do a selection to see the average spectra
for several pixels.

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

<
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Enter the known class information for the training samples

1. You will now add the class data to our training data set. Select the “Table” tab and
press “Add variable or Id” (at the bottom of the screen)

® | ®

Add Sample model § Add Varizble or Id

2. Select type “Category (Classification variable)” and write the name “Nut or shell”

@ Add Variable or Id

Type:
Identifier (Sample name or number)

Property (Quantification variable)

Category (Classification variable)

Name:

Nut or shell X

3. A column for “Nut or shell” has now been added to the Table

[0 rormre
(S} ies ¥ Nuts_Classification =
Nuts_Classification
2019.0408 09:47:19
u
u
L]
u
L]
L]
]
< . <
Segmentation
@ @ v | A © . ® Record 9

(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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