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User interface 
 

 

 
Component Description 

Main Menu and Main Menu Toolbar 
It contains menu actions for managing data and 
curves, as well as actions for customizing the user 
interface. 

Viewer for Loaded Data It displays data selected in the Data Explorer. 

List and Settings for Files and Curves 

It contains the Data Explorer for managing Sentinel-2 
data, the Curve Explorer for managing curve sets and 
curves, and Properties for adjusting the visualization 
settings of data and curves. 

Preview Map 
It displays the preview image of the data selected in 
the Data Explorer, with the visualized area visible in 
the Viewer for Loaded Data. 

Tool 
It contains the settings and controls for NaturaSat 
software tools. 
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Component Description 

Open file/files 
This main menu action allows loading one or more 
files into the Data Explorer directly from the selected 
folder. 

Remote data manager 
This main menu action shows the module that allows 
downloading files from remote servers and saving 
them to the selected folder. 

Habitat manager 
This main menu action shows the module that allows 
adding and modifying the phytosociological relevés of 
the habitats stored in a .csv database file. 

Show/Hide windows of user interface 
A group of buttons for showing or hiding the windows 
of the user interface, such as Preview Map, Data 
Explorer, Curve Explorer, etc. 

Zoom image 
Buttons for zooming in/out the image visible in the 
Viewer for Loaded Data. 

Link left <-> right 
When this button is active, the left tab with the image 
is synchronized with the right tab with the image 
(zoom, position, etc.). 
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Component Description 

Log in window 

To use the Remote Data Manager, a login is necessary. 
The username and password are the same as those for 
the Copernicus Data Space Ecosystem. For 
registration, visit https://dataspace.copernicus.eu/ . 

Location selection 
It allows the selection of a region with a rectangular 
bounding box grid using left mouse button clicks. 

Filter parameters 

It contains the parameters, such as sensing date, cloud 
coverage, and product type, for searching on the 
Copernicus Data Space Ecosystem for available 
Sentinel-2 images. 

Results 

It shows the search results list from the Copernicus 
Data Space Ecosystem with the chosen Filter 
parameters. There is the possibility to download 
multiple images by checking the checkboxes and 
pressing the download button. 

Directory 
All selected images will be downloaded to the selected 
Directory. 

Information about the selected file 
When an entry from the Results list is selected, the 
information and Preview map will be shown in the 
Information about the Selected File section. 
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Component Description 

Menu 
It contains a menu action for loading the data from a 
.csv database file to the Table Habitat Viewer and a 
menu action for saving modifications. 

Management buttons 

The Add Plot button is used for creating a new row in 
the Table habitat viewer, and it is necessary to fill this 
new row with information for the new habitat relevés. 
The Remove Plot button is used for removing the 
selected row from the Table habitat viewer. 

Table habitat viewer 
The table contains information for all habitat relevés 
from the loaded .csv database. 

Filter string 
Allows entering a filter condition. Only entries that 
fulfill these conditions will be listed in the Table 
habitat viewer. 
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Viewer for loaded data 

 

 
 

Component Description 

Tabs 

It is possible to show two tabs with images of loaded data 
simultaneously. There is a button with a plus symbol beside the first 
tab for creating the second tab. Both tabs can be seen in the Example: 
Viewer for Loaded Data with Two Tabs. 

Loaded data 

Here, the image of the data selected from the Data Explorer is shown. 

Hold the Left Mouse Button + 
Move the Mouse 

Moves the shown image through the 
whole loaded data. 

Scroll with the Mouse Wheel Zooms in or out on the shown data. 

Navigation panel 
It contains the GPS coordinates of the pixel where the mouse cursor is 
located, the North indicator, and the scale of the shown data. 

Navigation panel 

Tabs Loaded data 



Example: Viewer for loaded data with two Tabs

 

Component Description 

Tabs 

It is possible to show two tabs with images of loaded 
data simultaneously. This example shows two tabs 
with loaded data from the same location but on 
different dates. There is a button with a minus symbol 
beside the first tab for closing the second tab. 
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Preview map 

 

 

Component Description 

Visible area 
The area of the visible image of the loaded data in the 
Viewer for Loaded Data. 

Working area 
The working area represents the area of the data 
where software Tools can be used. 
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Component Description 
List of files It contains a list of all loaded data. 

Selected file 
If a file is selected, it is shown in the Loaded Data in the Viewer for 
Loaded Data. 

File context menu 

Right-clicking on a file in the List of Files opens the context menu. 

Delete 

Deletes the specified files from 
the List of Files in the Data 
Explorer. If one of the specified 
files for deletion is the Selected 
File, it will be closed in the Viewer 
for Loaded Data. 

Load image data 
Loads a new file into the 
application. 

Save Saves a copy of the selected file. 

Double-click the Left Mouse Button 
Double-clicking the left mouse button on a file in the List of Files will 
make that file the Selected File and will make it visible in the Loaded 
Data in the Viewer for Loaded Data. 
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Component Description 

List of curves 

It contains a list of all loaded curves for the selected 
file in the Data Explorer. There is a specific hierarchy 
in the List of Curves: it consists of curve sets, each 
containing one or multiple curves. In the example, the 
third loaded curve set contains three curves. 

Curve type It provides information about the type of the curve. 

Show/hide the curve 

If the checkbox is checked, the curve set (with all 
curves) or the single curve is shown in the Loaded 
Data in the Viewer for Loaded Data. If the checkbox is 
not checked, the curve set (with all curves) or the 
single curve is hidden. 

Double-Click the Left Mouse Button 

Double-clicking the left mouse button on a curve set 
or curve from the List of Curves will set that curve set 
or curve as active and will focus the image in the 
Viewer for Loaded Data on that curve set or curve. 
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Component Description 

 
Curve set/Curve context menu 

Right-clicking on a curve set or curve in the List of Curves opens the 
context menu. 

Load curves 

This context menu action allows 
loading one or multiple curves 
into the Curve Explorer directly 
from the selected folder. 

Adjust 

This context menu action allows 
adjusting selected curve sets or 
curves. When adjusting a curve 
set, all curves in the set are 
adjusted. 

Local adjust 

This context menu action allows 
adjusting part of a selected curve 
set or curve. The first click of the 
left mouse button sets the first 
point defining the adjustment 
part. When adjusting a curve set, 
the first click also determines the 
specific curve to be adjusted. The 
second click of the left mouse 
button sets the second point 
defining the adjustment part. The 
third click of the left mouse 
button determines which part of 
the curve will be adjusted. Mouse 
movement then adjusts the 
selected part. The last click of the 
left mouse button ends the local 
adjustment. The adjustment can 
be canceled by clicking the right 
mouse button. 

Change color 

This context menu action allows 
changing the color of the selected 
curve sets or curves. When 
changing the color of a curve set, 
all curves in the set will have the 

Curve set 

context menu 
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same color as the curve set. 
Curves within a curve set can have 
different colors. 

Copy to … 

This context menu action allows 
copying the selected curve sets or 
curves to another file in the Data 
Explorer. 

Delete 
This context menu action allows 
deleting the selected curve sets or 
curves. 

Hide selected 

This context menu action allows 
hiding the selected curve sets or 
curves. When hiding a curve set, 
all curves in the set will be hidden. 

Show selected 

This context menu action allows 
showing the selected curve sets or 
curves. When showing a curve 
set, all curves in that set will be 
shown. 

Rename 
This context menu action allows 
renaming one selected curve set 
or curve. 

Save curve set as / Save curve as… 
This context menu action allows 
saving the curve set as a .kml file. 

Set curve as curve set 

This context menu action allows 
setting the selected curves as new 
curve sets and adding the new 
curve sets to the List of Curves. 
This action is available only in the 
curves context menu. 

Inner 

This context menu action allows 
setting the selected curve sets or 
curves as inner. When setting a 
curve set as inner, all curves in 
that set will be set as inner. 
Curves within a curve set can have 
different inner states. 
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Component Description 

Channels option 

Show type 

Allows choosing between two 
display types: Single Channel – the 
image in the Viewer for Loaded 
Data consists of one optical 
channel, or Multiple Channels – 
the image in the Viewer for 
Loaded Data consists of three 
optical channels. 

Channel  

Contains the names of all 
available optical channels from 
the loaded Sentinel-2 image. This 
choice is possible in both single 
and multiple display types. 

Crop histogram 

Bottom crop [%] 

Sets the bottom boundary for the 
crop histogram. Image intensities 
below this boundary will be set to 
zero. 

Top crop [%] 

Sets the top boundary for the 
crop histogram. Image intensities 
above this boundary will be set to 
one. 

Curves colors 

Curve width (px) 
Sets the width of the line 
representing the curve in the 
Viewer for Loaded Data. 

Current segment color 
Sets the color of the current 
segment during semi-automatic 
segmentation. 

Channels option 

Crop histogram 

Curves colors 

Habitat plot marks 

settings 



Active curve color 
Sets the color of the selected 
curve set or curve. 

Default inactive curve color 
Sets the color of the non-selected 
curve set or curve. 

Habitat plot marks  

Show Show/hide habitat plot marks. 

Select file 
Select the .CSV file of the habitat 
marks database. 

Select habitat/plot Select the active habitat/plot. 

Radius for Init from Habitat Plot 
Mark 

Radius of the initial circle for 
automatic segmentation with the 
center in the selected active 
habitat mark. 

Init Circle from Selected Plot 
Create an initial circle curve with 
the selected radius. 

Style of habitat plot marks 

Plot width 
Width of the visible habitat plot 
mark. 

Plot color 
Default color of the habitat plot 
mark. 

Selected plot color 
Color of the selected active plot 
mark. 

  



Tools 

Filtering tool 

  

 

Component Description 

Feature functions 

Feature to show 
Allows choosing between two 
features: Filtered Image and Edge 
Detector for Nonlinear Diffusion. 

Show/hide feature 

If the feature image is hidden, the 
button Show Feature will compute 
the feature from Feature to Show 
from data in the Working Area 
based on the parameters from 
Filtering of Image and show it next 
to the Loaded Data in the Viewer for 
Loaded Data. If the feature image is 
shown, the button Hide Feature will 
close the feature image. 

Update image 

If the feature image is shown, the 
button Update Image will update 
the feature from Feature to Show 
from data in the Working Area 
based on the parameters from 
Filtering of Image and redraw the 
shown feature image. 

Filtering of image 

Type 
Allows choosing between three 
types of filtration: Linear, Nonlinear, 
and Geometric-MCF. 

Parameters of filtration 

Depending on the chosen type of 
filtration, the parameters differ. In 
the case of Linear Diffusion, the 
parameter for the length of the 
filtration needs to be set. In the case 
of Nonlinear or Geometric-MCF, the 
length of prefiltration of the data for 
the edge detector and the sensitivity 

Feature functions 

 

Filtering of image 

 



of the edge detector need to be set, 
as well as the length of the final 
filtration. 

 
Example: Loaded Data with Feature image in the Viewer for Loaded Data  

 

Component Description 

Feature image 

Contains the image of the selected feature function 
for the software tools. The visualization of the feature 
functions allows tuning the parameters of the 
software tools. 
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Semi-automatic segmentation 

 

 

Component Description 

New segmentation 

The button New initializes the semi-automatic segmentation. The semi-
automatic segmentation is prepared in the background based on the 
parameters from Filtering for Edge Detector, Edge Detector, and 
Segmentation Settings. The semi-automatic segmentation starts by 
clicking the left mouse button in the Loaded Data in the Viewer for 
Loaded Data. Another click of the left mouse button in the Loaded Data 
in the Viewer for Loaded Data creates one segment of the semi-
automatic segmentation. The segmentation ends by clicking the right 
mouse button in the Loaded Data in the Viewer for Loaded Data. If the 
final curve needs to be a closed curve, the last segment must end at the 
same point as the starting point of the first segment. 

Continue in curve 

It is possible to continue an unclosed curve that was previously started. 
First, select the unclosed curve in the List of Curves in the Curve 
Explorer. Then, clicking the Continue button allows continuing the semi-
automatic segmentation of that selected curve. In the example, the 
Continue button is unavailable because the selected curve is closed. 

Feature functions 

Feature to show 

Allows choosing between three 
features: Filtered Image for Edge 
Detector, Edge Detector, and Norm 
of Vector Field. 

Show/hide feature 

If the feature image is hidden, the 
Show Feature button will compute 
the feature from Feature to Show 
from data in the Working Area 
based on the parameters from 
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 Segmentation settings 

 



Filtering for Edge Detector and Edge 
Detector and show it next to the 
Loaded Data in the Viewer for 
Loaded Data. If the feature image is 
shown, the Hide Feature button will 
close the feature image. 

Update image 

If the feature image is shown, the 
Update Image button will update 
the feature from Feature to Show 
from data in the Working Area 
based on the parameters from 
Filtering for Edge Detector and Edge 
Detector and redraw the shown 
feature image. 

Filtering for edge detector 

Type 
Allows choosing between three 
types of filtration: Linear, Nonlinear, 
and Geometric-MCF. 

Parameters of filtration 
Depending on the chosen type of 
filtration, the parameters can differ 
(see Filtering Tool). 

Edge detector 
Allows setting the sensitivity parameter for detecting the edges in the 
data. 

Segmentation settings 

Curvature influence 
Allows setting the level of curvature 
influence in the semi-automatic 
segmentation of one segment. 

Initial condition 
Allows choosing between two types 
of initial conditions: Gradient-Driven 
and Linear. 

Evolve segment 

If the checkbox is checked, the 
segment evolves to the edge during 
the creation of one segment in the 
semi-automatic segmentation. 

Auto stop 

If the Evolve Segment checkbox is 
checked, the Auto Stop checkbox is 
enabled. If the Auto Stop checkbox is 
checked during the evolution of one 
segment, the evolution is 
automatically stopped according to 
the stopping criterion. 

Magnet threshold (px) 

Represents the threshold value 
necessary to close the current semi-
automatic curve automatically. If the 
distance between the mouse cursor 
and the first point in the first 
segment is smaller than the Magnet 
Threshold, the curve will be closed 
automatically. 

  



 

Automatic segmentation 

 

Component Description 

Init circle 

The Init Circle button creates a circle curve, which can be used as an 
initial curve for automatic segmentation. The first click of the left 
mouse button in the Loaded Data in the Viewer for Loaded Data sets 
the circle center, and the second click sets the size of the circle. 

Init square 

The Init Square button creates a square curve, which can be used as an 
initial curve for automatic segmentation. The first click of the left 
mouse button in the Loaded Data in the Viewer for Loaded Data sets 
the square center, and the second click sets the size of the square. 

Init polygon 

The Init Polygon button creates a polygon, which can be used as an 
initial curve for automatic segmentation. The first click of the left 
mouse button in the Loaded Data in the Viewer for Loaded Data sets 
the first point of the polygon, and the subsequent clicks set the other 
vertices. Clicking near the first point with the left mouse button will 
close the polygon. 

Init square  
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Evolve 

For automatic segmentation, a curve must be selected from the List of 
Curves in the Curve Explorer. Then the automatic segmentation starts 
by clicking the Evolve button. Evolution is computed according to the 
parameters from Filtering for Edge Detector, Edge Detector, Vector 
Field, Homogeneity Detector, Expanding Force, and Segmentation 
Settings. All curves set as inner curves will shrink during the evolution. 

Segmentation channel 
Contains the names of all available optical channels from the loaded 
Sentinel-2 image. It allows the choice of the optical channel for 
automatic segmentation. 

Feature functions 

Feature to show 

Allows choosing between six 
features: Filtered Image for Edge 
Detector, Edge Detector, Norm of 
Vector Field, Filtered Image for 
Homogeneity Detector, 
Homogeneity Detector, and 
Expanding Force. 

Show/hide feature 

If the feature image is hidden, the 
Show Feature button will compute 
the feature from Feature to Show 
from data in the Working Area 
based on the parameters from 
Filtering for Edge Detector, Edge 
Detector, Vector Field, Homogeneity 
Detector, and Expanding Force, and 
show it next to the Loaded Data in 
the Viewer for Loaded Data. If the 
feature image is shown, the Hide 
Feature button will close the feature 
image. 

Update image 

If the feature image is shown, the 
Update Image button will compute 
the feature from Feature to Show 
from data in the Working Area 
based on the parameters from 
Filtering for Edge Detector, Edge 
Detector, Vector Field, Homogeneity 
Detector, and Expanding Force, and 
redraw the shown feature image. 

Filtering for edge detector 

Type 
Allows choosing between three 
types of filtrations: Linear, 
Nonlinear, and Geometric-MCF. 

Parameters of filtration 
Depending on the chosen Type of 
filtration, the parameters differ (see 
Filtering Tool). 

Edge detector 
Allows setting the sensitivity parameter for detecting the edges in the 
data. 

Vector field Filter type 

Allows choosing between three 
types of filtrations for vector field: 
Linear, Nonlinear, and Geometric-
MCF. 



Parameters of filtration 
Depending on the chosen Filter type 
of filtration, the parameters differ 
(see Filtering Tool). 

Homogeneity detector 

Filter type 

Allows choosing between three 
types of filtrations for homogeneity 
detector: Linear, Nonlinear, and 
Geometric-MCF. 

Parameters of filtration 
Depending on the chosen Filter type 
of filtration, the parameters differ 
(see Filtering Tool). 

Function type 

Allows choosing between two types 
of homogeneity functions: 
Discontinuous (mean) and 
Discontinuous (min/max). This 
choice affects the availability of the 
Eps parameter below. 

Eps (% from mean) 

Allows setting the percentage share 
of homogeneous pixels around the 
mean value in the selected area. For 
example, the pixel will be 
considered homogeneous if it falls 
within an interval of 20% around the 
mean value of the selected area. 

Use custom mean 
If the checkbox is checked, it is 
possible to set the mean value 
manually. 

Eps (from minmax) 

Allows setting the percentage share 
of homogeneous pixels below the 
minimum value and above the 
maximum value in the selected area. 
This option is unavailable if the 
Function Type for the homogeneity 
detector is set to Discontinuous 
(mean). 

Use custom minmax 
If the checkbox is checked, it is 
possible to set the minimum and 
maximum values manually. 

Expanding force 

Filter type 

Allows choosing between three 
types of filtrations for expanding 
force: Linear, Nonlinear, and 
Geometric-MCF. 

Parameters of filtration 
Depending on the chosen Filter type 
of filtration, the parameters differ 
(see Filtering Tool). 

Segmentation settings 

Total step 
Represents the total number of time 
steps permitted for automatic 
segmentation. 

Variation time step 
If the checkbox is checked, 
automatic segmentation can adapt 
the length of time steps. 

Auto stop 
If the checkbox is checked during 
the evolution of the curve, that 



evolution is automatically stopped 
according to the stopping criterion. 

Export interval 

Allows exporting and adding 
preliminary curves to the Curve 
Explorer after the Export Interval 
time steps. 

Curvature influence 
Allows setting the level of curvature 
influence in the automatic 
segmentation. 

Lambda 

Represents the repartitioning of the 
influence of the Vector Field 
(attracting to the edge) and 
Expanding Force (expansion from 
the initial position). If Lambda is 
closer to one, the Vector Field term 
dominates. If Lambda is closer to 
zero, the Expanding Force term 
dominates. 

Save inner curve 

If the checkbox is checked and the 
exporting curve contains some inner 
curves, then the curve with all inner 
curves will be added to the Curve 
Explorer. 
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Component Description 

Show statistics 

The button Show Statistics opens a new window for computing the 
statistics from all available optical channels from the loaded Sentinel-2 
image and all available loaded curves in the List of Curves in the Curve 
Explorer. 

Statistic differences 

File 
Select the first file for the statistical 
differences. 

File 
Select the second file for the 
statistical differences. It must have 
the same geolocation as the first file. 

Show statistics differences 

The button Show Statistics 
Differences opens a new window for 
computing statistical differences 
from two selected files and for one 
selected loaded curve in the List of 
Curves in the Curve Explorer. 

Area monitoring 

File and curve 
Select the first file and one 
corresponding curve for area 
monitoring. 

 

Select the second file and one 
corresponding curve for area 
monitoring. The second file must 
have the same geolocation as the 
first file. 

Area monitoring 
The button Area Monitoring opens a 
new window where the Hausdorff 

Show statistics 
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distance between two curves is 
computed. 

Show statistics  

 

Component Description 

Table of statistics 
The table contains computed selected statistics from the List of 
Statistics for data from selected channels from the List of Channels for 
selected curves from the List of Curves. 

List of curves 

It contains the list of curve sets from the List of Curves in the Curve 
Explorer. Clicking on a curve will exclude that curve from the 
computation of statistics. In the example, curve_1 is excluded from the 
computation of statistics. 

List of channels 
It contains the names of all available loaded file channels from the 
Sentinel-2 image. Clicking on a channel will exclude that channel from 
the computation of statistics. 

List of statistics 
It contains the names of possible statistics that can be computed in this 
module. Clicking on a statistic will exclude that statistic from the 
computation of statistics. 

Compute Hausdorff distance 
If only two curves are selected in the List of Curves, it is possible to 
compute the Hausdorff distance between them by clicking on the 
button Compute Hausdorff Distance. 
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