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Breeze Tutorial 
Quantification of powder samples 

In this tutorial we will use plastic bags with a mixture of baking soda, vanilla sugar and potato 
starch. We want to use analyse the content in % of these powders in three bags of unknown 
mixture. Our goal is to learn how to use Breeze to make a quantification model and then use 
it to predict new samples. Included with the Breeze installation are both measurements of 
bags with known content that we will use to create a quantification model for predicting powder 
content, and measurements of the three bags with unknown mixture. 
 
The steps involved are: 
 

1. Orientation to find already included powder sample measurements 
2. Creation of sample model to separate samples from background 
3. Import of reference values for powder content from CSV 
4. Creation of quantification model of powder content 
5. Application of quantification model on other powder measurements 
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Part One: Orientation - finding our measurements 
1. Start Breeze with the shortcut created on install. The Breeze start screen should look 

like this: 
 

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

2. Enter the Study view by pressing the Study button. You will then see the following 
view of the Studies you have in Breeze.  
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A Study in Breeze is a collection of measurements (each including an image), with these 
measurements organised into groups as seen below for the example used in this tutorial.  

 

 
 
We should already have a study named Powder_Quantification preinstalled with Breeze. 
As we can tell from the “Overview” tab, it is a study consisting of 2 groups with a total of 
10 measurements.  
 

 

 
Copyright Prediktera AB 3 of 46 
www.prediktera.se info@prediktera.se 

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


 
Breeze Powder Quantification Tutorial 

V1.0 2017-04-13 
 

To create a new Study you can press the “Add button” but for this tutorial we don’t need to do 
this. 

 
 

3. Open the Powder_Quantification study by clicking “Open” or by double clicking on 
the study in the menu on the left side. 

 

 
 
As we can see here there are two groups: “Train” and “Unknown Mix”. The Train group will be 
used for training models, and the Unknown Mix group contains measurements of three bags of 
unknown powder mix which we want to predict the content for. 
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4. To see the measurements included in the group, switch to the tab named “Table” 
 

 
 
Here we can see the seven measurements in this group with their respective image.  
 

5. Click on the Unknown Mix group and then under “Table” to look at the 3 images 
here. After we have developed a calibration we will try and predict the content in these. 
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6. Double click on the group name in the menu on the left. You can here look at each 
image in more detail. 

 

  
 

7. Press the Pixel Explore tab. A PCA model will be created for the image.  
 
By moving the mouse over the max variance image you can see the spectral profile for each 
pixel in the spectrum plot. By holding down left mouse button and dragging over the image you 
can visualize the average spectrum for the pixels in the selected area. 
 

 
  

 
Copyright Prediktera AB 6 of 46 
www.prediktera.se info@prediktera.se 

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


 
Breeze Powder Quantification Tutorial 

V1.0 2017-04-13 
 

The Variance scatter plot is showing how the pixels in the image cluster based on similarity in 
the spectra. By selecting the points in one of the cluster you can see which pixels this 
corresponds to in the max variance image. 
 

  
 
 
This finishes part number one, finding our measurements. Please continue with the next part. 
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Part Two: Creating a sample model for background removal 
 
To correctly predict powder content we need to be able to look only at the powder itself, and 
thus remove all other parts of the image. Right now our bags are lying on a tray, and the bags 
itself has some reflections and some edges. Breeze has a very simple tool for discarding the 
background and only look at the relevant pixels. 
 
From our Study Powder_Quantification we can use a shortcut to move to the Model view, and 
from there to the Play view.  
 
Record: Collection of recorded images 
Model: Create sample model for background removal, create quantification or classification 
model 
Play: Create workflow based on the models and predict new images  
 

 
 

1. Make sure you are in the Train group and press the blue arrow in the 
lower right corner to navigate to the model view.  
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We are now in the model view with the context of the Powder_Quantification study. 
 

 
 

2. Create a new sample model by pressing “Add”.  
 

 
 
This will bring up a window asking which kind of model to create. Sample model is already 
selected here.  
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3.  We can set a name for the model in the name box, but the default name is good for us 
so just press “OK” to create the model. 
 
Now the model is created - but it is not trained yet for our powder samples. 
 

 
 
As we can see in the Overview tab it says “Record groups” and below it 
“Powder_Quantification - Train”. This means that the model is configured to use 
measurements from our study, and from the specific group “Train”. (By pressing the Edit 
button you can add or remove groups to include but we will not do that in this exercise). 
 

4. With the just created model selected, press “Calibrate” to enter the model training 
wizard. 
 

5. Selecting measurements.  
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This view shows all measurements from the group that the model is configured with, in 
our case the group “Train” from our study. Here we can select which measurements to 
include when creating the model. By default all measurements are included, which is 
fine.  
 
Press “Next” and Breeze will load these measurements data into memory and 
continue to the next step. 
 

 
6. Selecting Wavelengths. 

 

 
 
In this view we can select which wavelengths to include. We can see the average 
spectrum for all included measurements in the panel to the right. It is possible to exclude 
wavelengths by selecting them in the table or spectrum plot. There is also the option to 
enable or disable Standard Normal Variate correction. By default only some wavelengths 
in the beginning and end of the spectrum are excluded, and SNV is enabled.  
 
This is good for the tutorial so press “Next” again and wait for the model to be 
created. 
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7. Excluding background pixels. 

 

 
 
Now a PCA model has been created that includes all pixels in all the images, as can be 
seen in the right panel. The coloring of this image visualises the largest spectral variation 
in the image.  A PCA scatter plot of the pixels is available in the upper left panel. The job 
now is to inform Breeze which pixels contain samples and which does not. 
 
In the PCA scatter plot we can see two hotspots, one on the left side and one on the 
right. One of these probably contains the samples. By selecting these in the scatter plot 
we can see which pixels get selected in the right panel. 
 
Select an area around the hotspot on the left side in the scatter plot by holding 
down left mouse button and drag a circle around it with the mouse. 
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Now we can see that the selected pixels are highlighted in the right plot, and evidently 
these pixels belong to the samples.  
 
To include these pixels in the model and exclude all other pixels, press “Include only” 
and wait for a new model to be created. 
 

 
 
Now the background pixels have been excluded and we can clearly see by the color of 
the bags in the right side plot that the bags are different in content.  
 
We will now use the tools in this wizard step to clean up the selection of the powder bags 
further. 

  

 
Copyright Prediktera AB 13 of 46 
www.prediktera.se info@prediktera.se 

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


 
Breeze Powder Quantification Tutorial 

V1.0 2017-04-13 
 

Press “Select by density”. This helps you to remove the most scattered and least 
dense pixels in the scatter plot. 
 

  
 
It will ask you for a percentage. Use the default number 5% and press OK. Press 
Exclude to remove these pixels.  

 

 
 
The selected pixels will be removed and the PCA model automatically updated. 
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Press the “Select by border pixels” tool. This will remove pixels that are on the edge 
between sample and background.  
 

 
 
Use the default of 1 border pixels and press OK. Then press Exclude to remove 
these pixels. 
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If you make a mistake or wish to try again press the “Reset” button. 

                                                                                                      
 

Exclude/include pixels until it looks something like the image below. 
 

 
Now we have good information for Breeze about which pixels to include in the model. 
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Press “Next” to go to the next step 
 

8. Setting critical distance threshold. 
 

 
 
We have now created a PCA model that only includes sample pixels. This PCA model 
can be used on images to automatically remove background pixels. We will now set a 
threshold to this PCA Model. As long as a pixels is inside of this limit it will be set as a 
sample pixels. If the pixel is outside the limit it will be set as background.  

 
The left plot is a histogram over how many pixels will be included at each value of “critical 
distance” . The right plot is a preview of which pixels would be included depending on what 
value of critical distance we select. 
 
Experiment with critical distance by dragging the red line from left to right. 
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As we can see, on the far right all pixels will be included. Upon entering this panel a default 
guess was made, which we can return to by pressing “Reset”. You can zoom into the plot with 
the mouse wheel to increase your accuracy. 
 

 
 
Choose a value for critical distance that includes the powder, but no background, reflections or 
bag parts. Then press “Next” again. 
 

9. Now we have come to the last step of the sample model wizard.  
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Apply changes when finished means that the Sample model we just created will be applied to all 
images in the study and that Breeze will automatically create samples from each measurement. 
 
Each sample that is detected - in our case bags of powder, consists of many pixels. By 
specifying the “Minimum area size” we can set a threshold for how big our samples have to be 
to be identified in the measurements. This can help us to remove dust, dirt and small unwanted 
particles from the image. 
 
Leave the “Apply changed when finished” checkbox checked, and set the “Minimum area 
size” to 5000 pixels. Then press “Finish” and wait for the model to be created and samples to 
be identified in the record groups. 
 

10. Going back to the study view 
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We can now see that our sample model has been calibrated, and it is time to evaluate 
the results of applying it to our powder bag measurements. 
 
Go back to the study view by pressing the red arrow in the lower left hand corner 

 
 

11. Evaluating our samples 
Back in the study view we can see our samples listed in the “Table” view. In the 
thumbnail image there is no background included. Let’s look at a sample in more detail. 

 
Press the little arrow by the band ⅓ into the screen from the left side to show a bigger 
image 
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In this preview panel we can clearly see the outline of our created samples (yellow line), and 
evaluate if our sample model was satisfactory or not. 
 

 
 
Press the Explore tab 
An average spectrum has been calculated for each sample and in this view we can look at a 
PCA model that compares these average spectrums. Click on a point in the PCA scatter plot to 
see the spectrum for each sample.  
 

 
 
This concludes “Part Two: Creating a sample model for background removal”. Please continue 
with the next part. 
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Part Three: Import of reference values for powder content  
We will now use the 7 samples in Train group, to train our quantification model. To do that we 
need to have reference data with known % of the baking soda, vanilla sugar and potato starch 
for each training sample.  
 
This data can be manually entered for each sample. But to make this process faster we can use 
the import functionality of Breeze to match the data with each image.  
 

1. In the study view, make sure that the “Train” record group is selected, and move 
to the “Import” tab. 
 

 
 
In the import tab we have two options, to import images or to import properties and 
categories. Properties and categories are two of the reference data values supported by 
Breeze. Properties are basically number values used in quantifications, and categories 
are discrete class values like “A” instead of “B” used for classification.. 
 

2. Select “Import properties and categories” and press “Apply” 
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The menu should default to your workspaces “Import” folder, and with our example file 
“powder_concentration.txt” ready to be imported. If it shows the wrong folder, please 
navigate to the “Data\Import” folder in your current Breeze workspace (which is usually 
“C:\data\Breeze” making the complete path “C:\data\Breeze\Data\Import”) 
 

3. Select “powder_conctentration.txt” and press “Next” 
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In this view we have two options, to automatically create properties and categories. What 
this means is that Breeze will add the variable names to the study that are in the data file 
we are importing. 
 

4. Select “Automatically create Properties” and press “Finish” 
 

 
 

5. Navigate back to the “Table” tab 
 
To expand the space on the screen available for the table hide the measurement preview 
image by pressing the arrow again  
 
Hide the record group list by pressing the three dots  on the vertical band 
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6. Evaluating the imported reference values 
 

 
 
For each sample in our “Train” record group  we have values for Baking soda, Vanilla 
and Potato starch respectively. The number indicates the powder content in percent (%). 
Let’s have a look at the contents of the imported txt-file. 
 

 
 
Breeze uses the first column (“Sample” in this data set) to automatically match our 
measurement in Breeze with the correct values. The “Type” column was determined by 
Breeze to be a category reference value (not a number) and was not to included since 
we did not select to automatically include categories. We have now completed “Part 
Three: Import of reference values for powder content from CSV”. Please continue with 
the next part. 
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Part Four: Creation of quantification model of powder content 
Now that we have samples separated from the background, and have reference values for each 
sample, we can try modeling these hyperspectral sample values to the reference values. Since 
we have done this preparation, creating the model is quick and easy. 
 

1. Returning to the model view 
 

 
 
 

2. Make sure that you are at the group level in the study view, with “Train” 
selected and press the arrow in the lower right hand corner. 
 

3. Press “Add” to create a new model 
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4. This brings up the “New Model” window. Select the tab for “Quantification”, and leave 
the Name with the default value and press “OK” to create the model 

 

 
 
 

5. The quantification model has now been prepared for this study and its “Train” group. 
The next step is to calibrate the model to our data. With the new model selected, 
press “Calibrate” to start the quantification model calibration wizard. 

 
Copyright Prediktera AB 27 of 46 
www.prediktera.se info@prediktera.se 

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


 
Breeze Powder Quantification Tutorial 

V1.0 2017-04-13 
 

 
 
In this the first screen we will choose which variables or “reference value types” that we 
want to train our model to. For this tutorial we will train our model to all three variables. 

 
6. With all variables selected (gray background), press “Next” to go to the Samples 

step 
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In this step of the wizard we can select which samples from our train group we want to include 
in our model training. By default all our seven samples have been included. 
 

 
 
 
 

7. Leave all samples included and press “Next” again to go to the Wavelengths step 
 

 
 
Again, this step is the same as when creating the sample model. The default of 
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excluding a couple of wavelengths at the start and at the end will do fine for the tutorial. 
 

8. Leave the included wavelengths at the default and press “Next” to go to the model 
step 

 

 
 
 
The “Overview (Total for all Y)” chart is showing us how well our model is performing, i.e. how 
well we can correlate the spectral information in the mages to the powder content. The red bar 
(R2) is the fit and blue bar (Q2) is the predictive power. A value equal to 1.0 means we have a 
perfect model, and a value of 0 means we cannot explain any variation in the properties (% 
content of the powder types). Our model has 3 components and R2 and Q2 close to 1 indicating 
a very good model (hover the mouse over the bar to see the exact value). 
 

By pressing the  button you can expand the sample view. By clicking on the points in 
the Model,  or bars in the “Distance to Model in X” and “Distance to model in Y” plots you can 
see the sample that is selected. These plots will help you find outliers, i.e. samples that are 
outside of the circle in the “Model plot” and over the line in the “Distance to the Model in X” plot. 
These can then be excluded by using the “Exclude” button. In this case all samples are OK so 
we will not exclude anything.  
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9. Press “Next” to continue to the Evaluate step 
 

 
 
The “Model plot” is showing us the calibration curve, i.e. reference value vs. calculated 
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value by the model for each property. Under the chart you can change which variable to 
look at. 

 
The variable overview is showing us how well we can explain each property with our model. By 
using the Components buttons you can add or remove components. We are happy with the 
autofit that Breeze has done. 
 

10. Continue to the Approve step by pressing “Next” 
 

 
 

11. Finish model calibration by pressing “Finish” and then “OK” 
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Our model has now been calibrated. We can review the model by looking at the tabs 
Statistics and Table. 
 

We are now done with “Part Four: Creation of quantification model of powder content”. All that 
remains is to try our new model, and see what those two powder bags of unknown mixture 
contains. See you in part five! 
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Part Five: Application of quantification model on other powder 
measurements 
To review, we have now identified our samples from our raw measurement images. We have 
assigned reference values to these samples, and by these we have created and calibrated a 
quantification model, able to determine powder mixture in our images. What remains is to try 
this quantification on our three bags with unknown powder content and get a prediction on what 
kind of mixture they contain. 
 

1. Moving to the Play view in the context of our study 
 
Confirm that you are in the Model view in the context of the Powder_Quantification 
study. 
 
Move to the Play view by clicking on the arrow in the lower left hand corner 

 
 

 
 
We are now in the as of yet empty Play view. 
 

2. Creating a new Workflow 
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To apply a quantification model to a measurement in Breeze, we need to have 
something called a Workflow. 
 
Press “Add” to bring up the name window for our new Workflow. Enter a name of 
your choice or just leave the default. Then press OK to create the Workflow. 
 

 
 
The Workflow is successfully created. 
 

3. Verifying Workflow configuration 
 
With our workflow selected, press the Edit button to open the workflow edit menu. 
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We will not change anything in this menu for now, but only have a quick look at how a 
workflow is configured. Feel free to continue to the next step and skip this explanation. 
 
 

Descriptors 
Because our workflow was created in the context of our study, Breeze has figured out which 
models we would like to apply. This can be seen and verified in this tree structure under 
descriptors. 
 

 
 
What this tells us is: For each new measurement, apply the model “Sample - Powder 
quantification” (this is our sample model for background removal). Then, for each Sample that is 
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found and separated from the background, apply the quantification model to predict the value of 
Baking soda, Vanilla and Potato starch. We can inspect the details of each step in this tree by 
clicking on each label. For example, the details of “Baking soda” looks like this: 
 

 
 
Here we can see some advanced things that this tutorial will not explain in full, but the main 
thing to notice is that here you can change the models that are being used in a workflow and 
also add new variables (Add new sub descriptor).  
 
This is just a very brief orientation of the Descriptor tree in the workflow, let’s continue with 
analysing our unknown powder bags. 
 
Press the Up arrow to exit the Workflow settings and return to the Play view main screen 
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4. Creating a new record group in our workflow 
 
Open our workflow by making sure that it is selected and then pressing “Open” 
 

 
 
Now we are at the group level in the Play view and need to add a group. 
 
Press Add to bring up the Add Group window. Enter a name of your choice or 
leave the default, and then press OK to create the group. 
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Now we have a group created, and we just need to add our unknown measurements 
from the study so that we can analyse them. 
 

5. Importing measurements from our study into our workflow group. 
 
Since our measurements are located in the Study view, but the analysis and application 
of model is done in the Play view, we need to move our measurements from our study to 
this workflow group. This is done through the import function. 
 
Move to the Import tab by clicking Import. Press Apply. 
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6. Finding our measurements. 
 
Now we need to navigate through the file chooser to find our measurements in our 
Unknow mix group. 
 
Navigate first to our workspace folder that you selected when starting Breeze. Then find 
the Record folder and then the folder for our Study and the finally the Group folder. The 
default for this is “C:\data\Breeze\Record\Powder_quantification\Unknown Mix”. 
 
Select the three measurements, and then press Next 

 

  

 
Copyright Prediktera AB 40 of 46 
www.prediktera.se info@prediktera.se 

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


 
Breeze Powder Quantification Tutorial 

V1.0 2017-04-13 
 

 

 
 

7. Finishing importing our measurements 
 
Automatically create samples will automatically apply our workflow to the image we just 
imported. The sample model will be applied to remove the background, samples will be 
detected and the quantification models will be applied to the images.  

 
For the purpose of this tutorial it is good to do this manually instead. Make sure to uncheck 
“Automatically create samples” and press Finish to start importing our measurements. 
 
Camera Max Signal is not needed for this import so just leave it empty. 
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8. Confirming and reviewing our import 
 
Move to the Table tab of our group to view the imported measurements  

 
 

 
 
Make sure you have “Measurement” selected in the Segmentation menu  
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9. Performing the analysis and predicting the powder mixture of our unknown mixture 
powder bags 
 
From the Table tab, press Apply Changes in the bottom to perform the 
analysis configured in this workflow. 

 
Change to Sample in the Segmentation drop down menu 
 

 
 
You may now need to scroll to the right in the view to see the predicted values in the  
table.  
  
 
Make the table view bigger by pressing the three dots “...” again.  
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In this table we can finally see the predicted values. But how will did the models perform?  
 
For these sample we actually have the correct values and they are as follows: 
  

Baking soda Vanilla Potato starch 
Unknow mix 1: 60% 0% 40% 
Unknow mix 2: 17% 33% 60% 
Unknow mix 3: 10% 0% 90% 
 
By comparing the predicted values with the correct values we can see that we are relatively 
close (only a few % off). By adding more samples to our model it is likely that we could improve 
the models but we will not attempt that in this tutorial. 
 
Press “Height” to 150 to enlarge the thumbnail of each sample  
 

 
 
Here you can see the heat map of each sample showing the areas with high % (red) or low % 
(blue). 
 
Press the button again and then double click on the group to view each image 
in more detail. 
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Click on the tab for each variable to see the variation for each variable over each sample. Red 
areas have a high % and blue a low %. 
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If you press the “Up” button and then “Export” you can get the predicted data out as a 
data table (to open in Excel) or as an html report that is easy to share with colleagues that 
don’t have the Breeze software. The html file is stored in the Play/”workflow”/export folder  
 

 
 
Export to CSV 

 
 
Export to html (click on image to see it enlarged, click on header to sort by high/low) 
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