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Executive Summary 

 

This deliverable is the final version of the validation work of CANDELA Platform. The document 
describes the process and results of testing the following tools: Optical Change Detection, SAR 
Change Detection, Data Mining and Data Fusion and Semantic Search. The platform and the tools 
and libraries available in it have also been tested. The validation process was based on a general 
check of the tools functionality and a summary of the requirements in the traceability matrix. The 
second part of the validation was based on an analysis of the tools within two use cases: Abrupt 
Natural Disaster and Forest Health Monitoring, where the possibility of their potential use and 
meeting the requirements set by users was checked.  Wherever possible, numerical methods were 
used to evaluate the tools. In other cases, verbal description was applied. The validation has 
confirmed the possibility of using the tools for the scenarios presented.  
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1 Introduction 

1.1 Purpose of the document 

The aim of the study is to present the final validation of CANDELA platform.  

The validation included testing of individual scripts and then reviewing the results in the context of 
two scenarios related to forestry. The first part was based on the requirements included in the 
traceability matrix [1], while the second part was defined in scenarios in the documents D1.2 [2] and 
D1.6 [3]. 

 

1.2 Relation to other project work 

The work described in this document is related to tools and platform done by WP2 and WP3.  

1.3 Structure of the document 

The document consists of the following sections: 

• Chapter 2 – Where the validation strategy is presented,  

• Chapter 3 – Shows general testing of all available tools and platform, 

• Chapter 4-5 – Platform validation based on two scenarios, 

• Chapter 6 – Conclusions. 
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2 Test strategy 

The validation path consisted of two parts. The first one was based on the traceability matrix where 
the generalized requirements were collected, described in documents D1.1, D1.2, D1.5 and D1.6. As 
part of this, the fulfilment of individual requirements and the functionality of the tools were checked. 
The results of this work are described in Chapter 3. 

The second validation path included the possible use of the CANDELA Platform to achieve the 
objectives of the proposed scenarios: 

• Abrupt Natural Disaster 

• Forest Health Monitoring.  

It allows the user to check the operation of tools and their complementarity on more realistic and 
meaningful examples. The second part of validation is described in chapters 4 and 5. 

 

The final versions of the tools and platforms, presented in Table 1 below, were subject of testing. 

 

Table 1: Versions of the components considered for the second phase of validation 

Component/ tool Version 

Platform - ATOS 3 

CreoDIAS - Cloud Ferro N/A 

Optical Change detection - TAS FR [5] 3 

SAR Change detection - TAS IT 3 

Semantic Search - IRIT [6] 2 

Data Mining and Data Fusion - DLR [7][8] 3 
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3 General tool and platform validation 

The chapter describes the first part of validation based on general tool and platform testing.  

The work described in the first validation report [4] was based on current testing of developed tools 
and applications and checking their conformance within the described requirements. This work was 
continued until the end of the activities conducted by WP2. After the first report, the work was split 
and part of the current testing of TAS FR and IRIT tools was done by SGIS, while TAS IT and DLR tools 
were tested by Terranis. Therefore, in the following discussion of the results of testing the tools, the 
outcome for these two tools will be more extensive.  

 

3.1 Traceability matrix1 

During the production of tools, the individual requirements contained in the traceability matrix were 
successively validated. Some of the requirements were changed or revised in the course of the 
process to better suit the implementation possibilities, but still meet the needs of end users. Figure 
1: Implementation of the requirements by partners shows how many requirements have been met 
by partners. 

 

 
Figure 1: Implementation of the requirements by partners 

 

 
1 The Traceability matrix is attached as an Annex I to the document 
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3.2 Functional testing 

3.2.1 Optical Change detection 

• From the user's perspective the whole process is placed in one Jupyter notebook and consists 
of 4 steps in addition to searching for data. The tested algorithm works effectively. After 
selecting the input data, the result can be achieved in 10 minutes. Processing time does not 
depend on the number of bands used. Average processing time of individual processes is 
shown in Table 2: 

 

Table 2: Processing time of Optical Change detection tools (Based on 1 S2 Tile) 

Process Average processing time [h] 

Jpeg2Tiff 0:01:32 

Train model 0:03:20 

Change detection 0:03:31 

 

• The tool allows the user to select the bands used. You can adjust their selection to the type 
of analysis performed. In Chapter 3, a comparison of the use of different band is presented in 
the context of the Abrupt natural disasters Scenario result. 

• In the Extract band process, cloud masks are generated based on information contained in 
metadata. They are used to limit the analysis and to eliminate the cloud effect on the 
algorithm result. In case of low clouds this solution fulfils its task. Unusual when the cloud 
level is high, the image masking does not include the shadows they cast, which affect the 
analysis results. The user must exclude such areas from the analysis as part of the 
subsequent post-processing. 

• The algorithm allows automatic analysis in multiple timeframes. The algorithm automatically 
organizes searched images and calculates changes between the subsequent images without 
user intervention. 

• Size of the analysis area: Possibility to perform the analysis on a large area consisting of many 
S2 tiles. 

 

Reliability 

An analysis of the accuracy of the results was carried out in France due to the availability of Land use 
and Land Cover data for subsequent years [9]. The LULC data are available in 23 classes, including 
water, buildings, various crops and forests. 

The changes between 2018 and 2019 were assumed to be the source of the analysis (Figure 2), so the 
current maps for these years were downloaded and a change raster was generated based on them.  
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Figure 2: The red marking indicates the change in the LULC class between 2018 and 2019 in the area of France 

 

The check was performed within a S2 Tile T30TXN based on images from 27.08.2018 and 24.08.2019. 

Table 3 shows the control results, where, the true change values (from LULC) were compared with 
the results of the change detection algorithm for the given threshold values, to determine its optimal 
value. Threshold can be selected accordingly to the purpose of the study: e.g. to minimize false 
detection. ACC (general accuracy) values measure the sum of the correctly identified change (True 
positive + True negative) and F1 Score is a measure of the test accuracy. Further analysis based on 
sample comparison also uses these rules. 

 

Table 3: The S2 CD accuracy of the analysis depending on the threshold value 

Threshold Type 
% True 
positive 

% True 
Negative 

% False 
Positive 

%False 
Negative 

ACC F1 Score 

0.4 Global 6.8 66.6 2.6 23.9 0.73 0.13 

0.35 Global 9.1 65.0 4.3 21.6 0.74 0.17 

0.32 Global 10.8 63.4 5.9 20.0 0.74 0.19 

0.30 Global 12.0 62.1 7.2 18.7 0.74 0.21 

0.26 Global 14.8 58.4 10.9 15.9 0.73 0.26 

0.20 Global 19.9 49.2 20.0 10.8 0.69 0.33 

0.15 Global 24.4 37.0 32.3 6.3 0.61 0.39 

0.10 Global 28.2 21.2 48.1 2.5 0.49 0.44 
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The methodology of controlling the reliability focuses on certain cases. It will check whether the 
change from one class to another has been correctly identified (Rural area changes to Urban), and if 
a change has been detected within the area that has maintained the same class in LULC (Street has 
been rebuilt – still Urban), it will be considered an error in the check if the TAS FR algorithm finds it.  

Both LULC and CD are based on the same data source (Sentinel-2) with the same resolution. This lack 
of the accuracy reserve (usually, the data to be validated should have one level of accuracy higher), 
results in, among other things, errors on the borders between classes caused by a slight mismatch of 
individual images. These examples also influence the results of the analysis of the algorithm's 
accuracy.   

 

Comparing CD results from L1C and L2A 

A comparison of the change detection results made on the same images, only available in different 
processing levels, was performed. The aim was to test the influence of the input data on the CD 
score. The Level-1C processing of S2 imagery includes Top-of-atmosphere reflectance’s in 
cartographic geometry, while Level-2A Bottom-of-atmosphere reflectance in cartographic geometry2. 
T34UDA tile was used, which was analyzed in the Forest Health Monitoring scenario, but focused on 
a different area, in the vicinity of the Krakow agglomeration, including more diverse types of land 
cover and use. 

After generating the CD results for both processing sets, the result derived from L2A was subtracted 
from L1C. The result was a raster (Figure 3), where values around zero mean no differences between 
the CD results, while values close to one or minus one indicates completely different results. 

The Corine Land Cover layer from 2018 (Figure 4) was used to check where the largest deviations as a 
result of change detection occur. 

The greatest differences between the results are observed in areas covered with water and in urban 
areas. There are also big differences in parts of the crops. It can be seen that the L2A product better 
counteracts the influence of terrain slopes on the change detection result. 

 
2 https://earth.esa.int/web/sentinel/user-guides/sentinel-2-msi/product-types  

https://earth.esa.int/web/sentinel/user-guides/sentinel-2-msi/product-types
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Figure 3: Difference in the CD result depending on the level of image processing 

 
Figure 4: Corine Land Cover (2018) in the same area as in Figure 3. The most significant differences between S2 

processing are on water bodies and urban areas 
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3.2.2 Semantic search 

GUI 

In the initial phase of the project the GUI was developed. It enabled the analysis of collected data. Its 
development was stopped because not enough flexible to perform queries and most of the 
functionality was transferred to Jupyter notebook.  

The GUI made it possible to search for satellite images and parcels meeting the assumed criteria and 
then display them. On the map you can visualize Corine Land Cover or other map background 
alongside query results. It is possible to generate weather charts for selected weather station. 

 

Notebooks 

Two notebooks were validated - Triplification.ipynb and Semantic-Search.ipynb. 

Triplification process enables reading the results of other tools by triplifying them on a selected 
vector layer. This notebook also allows to generate vegetation health indicators - NDVI for the S2 
image list. 

The second Sematic Search notebook is designed for direct information search and analysis. 

It contains a number of functions based on the search for the so-called: 

• feature - User-defined vector objects (e.g. Parcels, Forests, Communes or Natura 2000 
objects) 

• Observation - Defined categories of raster classes that have been triplified to feature 

• Product - Image S1 or S2,  

• Weather - A series of weather metrics for the selected station. 
 

By combining queries and functions you can achieve, for example: 

• Checking user-defined feature types 

 
Figure 5: Feature types defined by users during validation process 

• Selecting by type and area the interesting features and displaying them on the map 

• Searching for meteorological stations based on selected area, defined weather 
metric and condition in a defined time period 

• Searching for features near selected stations 

• Search for sentinel images in CreoDIAS using geometry with feature 

• Check defined types of observation 
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• Selection of observations according to a number of criteria, e.g. type, area occupied 
value, date, geometry, etc. 

• Product searches based on observations 

• Product displays 

• Information about defined types of weather metrics 

• Display of weather charts. 

 

Results and conclusions 

• Algorithm speed - Depending on the amount of data the triplification process is quite fast. 
Other process - the query creation (Semantic search) is dependent on the number of 
resultant observations. It may take a long time. 

• As a result of triplification, further feature types and observations are added, which are 
visible for all users. In case of a mistake the user has no possibility to remove this data from 
the database and when creating queries, he must take into account that all previous analysis 
results will be found within the database. This also increases the time needed to get the 
result both on the response side of the database and the time needed to create more precise 
queries by the user. 

• Creating queries can be difficult for an inexperienced user. In the case of complex analysis 
using a sequence of different types of queries, it may be more convenient for an advanced 
user to use another tool he already knows and allows for more analysis possibilities. 

• In the last version of the tool, the possibility of defining classes within which an appropriate 
semantic value will be assigned has been added in the triplication. This allows you to 
correctly assign range values to the characteristics of a given CD or NDVI result. There are no 
built-in tools within the platform to define such ranges. It is possible to use external libraries 
but it requires user's work. 

• Weather data is available in a limited spatial range and time. Updating of data is possible 
only by the authors of the tools. This restricts the possibility of creating new analyses or 
forces the software developers to personalize data for the user. 

• It is advisable to add the export of search results in the future, so that the user can share his 
results with other users or his institution in popular data formats. 

3.2.3 Data mining and Data fusion tools 

The use of Data mining and Data Fusion requires the use of scripts on the platform and the 
installation of part of the application on the user's computer. 

From the end-user perspective, the Data mining and Data Fusion are about using the input data to 
the algorithm. Only the S2 or S1 imagery is loaded into the data mining process, while in Data Fusion 
the S2 imagery with matched Sentinel-1 imagery. 

The analysis process starts with the selection of S2 and/or S1 input data, which will be properly 
processed and read into the database. The user has an influence on the method of generating 
features (there are 4 to choose from) and tile size and level. After loading to the database, you can 
run the GUI (Figure 6), where the main part of the analysis takes place. By indicating positive and 
negative examples the user teaches the algorithm to recognize a given class. This is done on a 
number of levels defined by the user. The result is shown in real time by pressing the Learning and 
prediction button. After reaching a satisfactory result, the user chooses the name of the class (or can 
define it himself) and chooses to ingest to database. To download the data you need to run the Draw 
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annotation notebook jupyter and run the script to generate the resulting raster, which can then be 
used in the semantic search tool developed by IRIT. 

 

The tool validation was based on an attempt to use the tool in use-cases. The description of the 
results is presented in chapters 3 and 4. The full capabilities of the tool were not tested on other 
classes of land than forest.  

 

 
Figure 6: Forest active learning result near Niepołomiece Forest on cloudy tile 

 

Conclusions: 

• The classification process is interactive. Comparing to other tools where user has limited 
possibility to influence the result.  

• There is no limitation of number of classes. User can define how many he or she needs. 

• The process of installing and starting the application is complicated, in the sense that it is 
required to use both consoles commands and the graphical interface that has to be installed 
separately. It requires operation both on the platform and within the GUI installed on the 
computer. 

• The algorithm works within the framework of patches defined at the beginning. Classified 
objects must be adapted to them and not all classes can be separated. 

• The advantage of the tool is the ability to visualize the result in real time. The user has the 
ability to customize his actions to get the best result. It is limited only by the resolution of S2 
data.  
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3.2.4 SAR Change detection 

The TAS IT algorithm is based on one Jupyter notebook. The user first selects the data, then 
downloads the raw data to his workspace. Pre-processing generates Tiff data trimmed to a user-
defined area. In the next step this data is processed into the change detection result separately for 
each polarity. 

 

Reliability 

Accuracy analysis was performed as in the case of the TAS FR data on data covering French 
territories. The area of Paris and its vicinity was assumed as the area of analysis. Input data S1 image 
processed to GRD from 01/08/2018 and 08/08/2019. The check was performed on the VH and VV 
polarities. 

Table 4: The reliability results of polarization VH and VV depending on used threshold 

Polarization Threshold 
True positive 
(Number of 

pixels) 

True Negative 
(Number of 

pixels) 

False Positive 
(Number of pixels) 

False Negative 
(Number of 

pixels) 
ACC F1 Score 

VH 0.75 5907734 21814396 3771185 8789088 0.688 0.485 

0.50 8293193 20048525 5537056 6403629 0.704 0.581 

0.40 8626200 19265678 6319903 6070622 0.692 0.582 

0.25 9216915 17758069 7827512 5479907 0.670 0.581 

0.05 10670801 13556725 12028856 4026021 0.601 0.571 

VV 0.75 5847777 21563274 4022307 8849045 0.680 0.476 

0.50 7309933 19785109 5800472 7386889 0.673 0.526 

0.40 7699780 19033664 6551917 6997042 0.664 0.532 

0.25 8389609 17581573 8004008 6307213 0.645 0.540 

0.10 9445796 15092611 10492970 5251026 0.609 0.545 

0.05 10071114 13490294 12095287 4625708 0.585 0.546 

 

The comparison showed that the accuracy of the change detection result is 0.6-0.7 depending on the 
choice of the threshold parameter. 

 

Conclusions: 

• Tool operation, as in the case of Optical change detection, is very simple and intuitive. 

• The algorithm's runtime is longer than the Optical CD, but still result can be achieved in 15 
minutes. 

• The results obtained from the algorithm are not easy to interpret. Some of the captured 
changes are often difficult to explain when compared with other materials like time-series of 
aerial images. 

• Results in different polarities are different, so it is not known which results should be 
binding. Certain trends can be seen between the polarities. For example, changes in 
agricultural crops are more intense than in forests, but when analysing changes within the 
same land use class, they are difficult to compare. 
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3.2.5 Platform  

CANDELA is based on the Jupyter Lab environment and requires basic knowledge of Python. The 
platform offers sample jupyter notebooks covering the following topics: 

• Examples of how it is possible to search imagery using CreoDIAS  

• Possibility of visualization of S1, S2 data and change detection results (Figure 7: Example of 
visualisation of an S2 ) 

• Use of wpslib library – converting from JEPG2000 to tiff, merging and splitting images and 
parallel processing. 

These examples allow the user to use them to implement their own scenarios. User can combine 
them to suit his own needs. Some of them, such as the around_date search command, were 
prepared mainly as part of the needs identified by end users of the Abrupt natural disaster scenario, 
but it does not hurt to use them, for example, for the vineyards use case described by Terranis or 
another example where two images are needed one before and the second after a specific date. It is 
also possible to install external libraries on the platform to extend the functionality. 

 
Figure 7: Example of visualisation of an S2 image 

 

3.3 Complementarity of the analytics tools 

The tools available on the Platform are connected to each other through: 

• One platform on which they are available for launch or download.  

• All are based on one scripting solution in Python. From the user's perspective, scripts such as 
CDs have similar processing steps. After learning about one, it is easy to run another tool by 
analogy.  

• The resulting CD, Data mining and Data Fusion products are combined through tools created 
by IRIT, which allows semantic data analysis. You can bind, query and select results that are 
confirmed by two tools. 
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4 Abrupt natural disaster 

4.1 Context and objectives 

The Abrupt natural disaster scenario is based on the example of a windbreak that took place in 2017 
in northern Poland. Thousands of hectares of forest were damaged during one night. Managing the 
situation after the event required quick information about the extent of damage. In this use-case, it is 
analysed how to use CANDELA platform to obtain information about: 

• areas of forest damage, 

• estimates of the extent of damage depending on the area. 

 

4.2 Optical Change Detection 

Input data  

The windstorm happened from August 11 to 12, 2017. The data was searched for the closest to this 
date, but most of them were very cloudy, making it impossible to interpret the photo correctly. It 
was decided to use the image from May and the end of September. The analysis was done on images 
processed to L2A level. At the time of the report this processing is no longer available within the 
DIAS.  

Table 5: Data used in Optical Change Detection process 

 Input data 

1 S2A_MSIL2A_20170501T100031_N0205_R122_T33UXV_20170501T100029.SAFE 

 2 S2A_MSIL2A_20170928T100021_N0205_R122_T33UXV_20170928T100023.SAFE 

 

Results 

During the study six results were obtained, using different sets of input bands. The change detection 
results were compared with two types of ground data. The first one was based on forest divisions, 
i.e. forest fragments homogeneous in terms of economically important features (e.g. age, species 
composition of the stand), requiring the same economic treatment. The percentage of damaged 
trees (overturned) was assigned to each such unit by Foresters based on ground observation, aerial 
images and the sum of cubic meters of the tree collected. Each polygon also had information about 
medium tree age in a division and dominant species.  The example is visible in Figure 10: CD re.  
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Figure 8: First type of ground truth. The forest divisions with information about %of tree damage, medium age and 

dominant species 

The second type of ground truth data is also area data which was vectorized based on high resolution 
aerial data. It have two classes, first one where the forest was not damaged at all and second, where 
the forest was 100 % damaged (Figure 9). The layer consists of a total of 106 polygons (samples). 

 

 

a) Example of an undamaged forest sample b) Example of 100% damaged forest sample 

Figure 9: Aerial view of second type of Ground truth based on vectorization od aerial images 
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As a result of the accuracy analysis in the first approach, the  change detection (CD) results were 
aggregated within the forest divisions (Figure 10) and attempts were made to build a regression 
model based on threshold values to determine the percentage of damage. An R-squared result in the 
range of 0.33 to 0.62 (detailed results in Table 6: R-squared obtained depending of band used) was 
achieved after removal of the outliers.  

 
Figure 10: CD results generated based on 3, 4, 5 and 8 band of S2 data. The overlaying layer is a I type of ground truth – 

forest divisions 

Table 6: R-squared obtained depending of band used 

S2 Band combination R-squared 

02,03,04,08 0.56 

02,03,04,05 0.62 

02,03,04,05,08 0.59 

03,04,05,06,08 0.54 

04,05,06,07,08 0.33 

03,04,05,08 0.50 
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This means that the CD result actually only half explains the damage level within the forest division. 
This is quite understandable, because the forest damage can depend on the age of the stand, density 
or species and is therefore recorded differently in the image. In this case the threshold result was 
averaged, maybe using another method would give better results. The time between the images is 
also large, so the influence of the forest background, agricultural-forest boundary on the result can 
also be significant. 

The change detection results generated on the basis of various sets of bands selected to best reflect 
changes in natural areas were analysed. Therefore, it was decided to compare the bands not only in 
the visible range but also in the near-infrared range. The Figure 7: Example of visualisation of an S2 
shows the combinations used together with their correlation with ground data. 

 

Table 7: Correlation and combination between bands 

 S2 Band combination Correlation 

02,03,04,08 0.75 

02,03,04,05 0.79 

02,03,04,05,08 0.77 

03,04,05,06,08 0.73 

04,05,06,07,08 0.58 

03,04,05,08 0.71 

 

In the case of the second type of ground truth, due to the simple division, the damaged forest - not 
damaged was determined by the classification. The threshold 0.2 was considered to be the optimal 
value dividing the two classes. As a result of the division all samples were correctly assigned to their 
classes (see Table 8). 

 

Table 8: Accuracy of assigned division between classes for 0.2 threshold 

Threshold 

True 
positive 

(Number of 
polygons) 

True 
Negative 

(Number of 
polygon) 

False 
Positive 

(Number of 
polygon) 

False 
Negative 

(Number of 
polygon) 

ACC F1 Score 

 
0.2 53 53 0 0 1 1  

 

  



 
 

 

 

Document name: D1.8 Use Case #2 Validation Report v2 Page: 24 of 43 

Reference: D1.8 Dissemination:  PU Version: 1.0 Status: Final 

 

4.3 SAR Change detection 

Input data  

The input data was selected so that it comes as close as possible to the windstorm of the night from 
August 11 to 12. There is 7 days difference between the images. Data used is shown in Table 9: Data 
used in SAR Change detection process.  

 

Table 9: Data used in SAR Change detection process 

 Input data 

1 S1B_IW_GRDH_1SDV_20170805T045932_20170805T045957_006800_00BF6E_66F0.SAFE 

 2 S1B_IW_GRDH_1SDV_20170817T045932_20170817T045957_006975_00C48A_77D0.SAFE 

 

Result 

Similarly, as in Optical change detection, the results were compared based on a set of two types of 
ground truth. In the first case, those based on forest divisions were used (Visible in Figure 8). 

However, the result was not satisfactory. In Figure 11 it can be seen that the data concerning the 
percentage of damages within the training ground do not correlate with the average threshold values 
within one unit. The results are lower than in the case of the Optical CD data. The R squared is only 
0.14 

This result, as in case of Optical CD, may be due to different characteristics of the ground data. These 
areas are separated for economic purposes, the division is made by foresters based on the age of the 
stand and the species structure, within these divisions there are also glades and felling that disturb 
the analysis. 
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Figure 11: Comparison of the CD threshold results with ground data 

 

Verifications were repeated on manually prepared homogenous field samples (Figure 12). The result 
is a very high accuracy of 0.95 presented in Table 10. 
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Figure 12: S1 CD Results and overlaying layer with the second type of ground truth - 106 polygon 

 

Table 10: Accuracy of assigned division between classes for 0.6 threshold 

Polarization Threshold True positive 
(Number of polygons) 

True Negative 
(Number of polygons) 

False Positive 
(Number of polygons) 

False Negative 
(Number of polygons) 

ACC F1 Score 

VV 0.6 50 51 3 2 0.95 0.95 

VH 0.6 49 51 4 2 0.94 0.94 

 

4.4 Data fusion and Data mining 

For the analysis of the data mining tool possibilities, a S2 image from 28.09.2017 that covered areas 
with the most forest damage was used. 

Damaged areas could be easily distinguished using the algorithm and marked with high accuracy. The 
tool had the possibility for in-time result verification and algorithm training, providing great user 
experience (Figure 13). The process of training the algorithm is based at the raster of patches that 
has the size predefined at the stage of loading image to the database, before the user can adjust it to 
the specifics of the terrain and the incident. 
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Figure 13: One of the stages of learning algorithm areas affected by windthrown in Data mining GUI 

 

It was observed, that for the algorithm training, the minimal number of the samples was 5 positive 
and 3 negative ones. For the specifics of this use case tile of dimension 120m was too big. Damaged 
areas rarely covered that uniform space – this type of forest damage can be more easily identified on 
smaller patches. Analysis was performed on 3 levels of tile sizes, consecutively smaller. Next level 
training is possible only for the tiles with positive value. That can be frustrating for the end user, that 
notices that on deeper zoom level there were undetected areas, that cannot be selected. 

The same analysis was also performed on data from S1 image from 17.08.2017. Image was much 
harder to analyse to distinguish areas of interest, both positive and negative. Patches could be 
selected only with help of comparison with the image taken before the event (Figure 14). The 
algorithm itself also achieved poorer results. 

The best option would be to use data fusion to combine information from both S1 and S2 data.  
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a) S1 image      b) S2 Image – RGB composition 

Figure 14: Comparison of S1 and S2 images of the same area. The grey trail going from north to south indicates the 
windbreak passages. On the picture S1, after careful analysis, it is also possible to indicate these areas, but it is much 

more difficult and requires imaging before the event 

 

4.5 Semantic Search 

Semantic search was tested to combine different change detection results and to search for forest 
parcels that meet the criteria for stand damage caused by windbreaks. 

It was not possible to calculate NDVI for the same images as for those which were taken for Optical 
change detection analysis. At the time of the final version of the tool, L2A processing was not 
available within CreoDIAS. Only, L1C, which is not supported by the tool. It was decided to choose 
the closest available processed L2A images from 01.04.2017 and 16.10.2017. Then, NDVI and CD 
results were triplicated provided by end users of forest divisions. Using the available functions, forest 
parcels meeting the selected criteria were chosen (Figure 15), e.g. those that are classified as high 
changes. The algorithm worked correctly. Selected parcels that have high average value of changes. 

 
Figure 15: Search result for forest parcels with high changes in Optical change detection using Semantic search tool 
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4.6 Scenario summary 

As a result of the scenario validation, it has been established that the tools on the CANDELA Platform 
enable finding forest areas damaged by windthrown.   

Analysing the following user story from the document [3]: 

"There was a windbreak in one of the State Forests. The Chief forester needs an information, as soon 
as possible, which regions of the forest were most damaged in order to send heavy equipment there. 
This would allow to obtain the damaged wood in the quickest possible time and in the greatest 
amount, without having to transport the equipment between parcels.” 

 

Three processing paths can be used to reach user goal as soon as possible (Figure 16). It is not 
necessary to use all the tools on CANDELA Platform but, for example, a combination of Data mining 
and Data Fusion, either Optical change detection or SAR change detection with Semantic search can 
meet user needs. Each path has its own advantages and disadvantages. SAR data are usually available 
more frequently (the revisit time of the satellite is less for S1 than for S2) and are not limited by the 
weather conditions at the time of registration. On the other hand, results based on S2 data are easier 
to interpret. Data Mining and Data Fusion tools allow to identify the affected areas and verify them 
on an ongoing basis, which can be invaluable for the analysed case. The user decides which one suits 
their needs best. 

 

 
Figure 16: Three processing paths to meet the user story requirements. The user can choose the best one according to his 

preferences or available data 
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5 Forest Health Monitoring 

5.1 Context and objectives 

In the document [3] the Białowieża Forest, which is affected by spruce extinction, was adopted as the 
analysis area. The spruce bark beetle attacking mainly spruce trees, has a significant impact on the 
forest ecosystem in a relatively short time. Due to the fact that a part of the area is under strict 
protection, it is not possible to carry out effective protective measures. The purpose of validation is 
to check: 

• in which areas there are spruce damage outbreaks and whether they can be identified using 
the algorithms which are available on the CANDELA platform, 

• trends of long-term changes occurring in the forest cover. 

 

In addition, in this scenario it was decided to conduct a second analysis. It includes short-term 
changes at the forest health level. In the spring of 2020, significant frosts and drought occurred, 
which affected especially deciduous forests. This resulted in a lack of leaf education or significant leaf 
reduction in some areas. The analysis assumes that between the first image made at an early stage of 
vegetative development and the second one made at full vegetative development in areas of 
deciduous forests, the areas affected by the negative factor should be classified by the algorithm as 
those in which no changes occurred or those changes should be smaller than in healthy areas of the 
forest.  

As part of this path, the following will be analysed: 

• the ability to perform the analysis in the cycle of one growing season, 

• changes in deciduous forests. 

 

5.2 Optical Change detection 

Input data  

I variant - Białowieża area 

For the analysed use-case area there are no products for each year with L2A processing and 
cloudiness level below 5%. A total of 17 images are available in these years, all of them in 2017 and 
2019.  

In turn, using products processed at level 1C, a total of 74 scenes are available with a cloudiness level 
below 5%. It was decided to choose scenes from August of the following years from 2015 to 2019 
(Table 11: Data used in variant I): 

 

Table 11: Data used in variant I 

ID S2 ID 

1 S2A_MSIL1C_20150811T093006_N0204_R136_T34UFD_20150811T093005.SAFE 

2 S2A_MSIL1C_20160828T094032_N0204_R036_T34UFD_20160828T094252.SAFE 
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3 S2A_MSIL1C_20170830T093031_N0205_R136_T34UFD_20170830T093331.SAFE 

4 S2B_MSIL1C_20180830T093029_N0206_R136_T34UFD_20180830T113334.SAFE 

5 S2A_MSIL1C_20190823T094031_N0208_R036_T34UFD_20190823T110610.SAFE 

 

II variant – Niepołomice Forest and surrounding areas.  

Two S2 T34UDA tile were selected so that they were available in L2A processing and with as few 
clouds as possible. Additionally, change detection results based on images processed to L1C were 
analysed in these areas (Table 12: Data used in variant II): 

 

Table 12: Data used in variant II 

 

 

 

 

 

 

Change detection results and conclusions 

I variant - Białowieża area 

During this scenario, changes occurring in the annual cycle were analysed. The data were selected to 
record the area of full development of the foliage, so that the impact of late spring was omitted and 
the changes resulting from the end of the vegetation period have not yet entered. After analysing the 
results of change detection (Figure 17), only those results which have been calculated between 2015-
2016 and 2016-2017 gave reliable results. In later periods of time the cloud shadows excluded the 
analysis. 

 

ID S2 ID 

1 S2A_MSIL1C_20200807T094041_N0209_R036_T34UDA_20200807T101008.SAFE 

S2A_MSIL2A_20200412T095031_N0214_R079_T34UDA_20200412T112326.SAFE 

2 S2A_MSIL1C_20200807T094041_N0209_R036_T34UDA_20200807T101008.SAFE 

2A_MSIL2A_20200807T094041_N0214_R036_T34UDA_20200807T110442.SAFE 
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Figure 17: Results of change detection in Białowieża area 

 

As a result of the analysis it was checked that the threshold values in the forests are within the lower 
ranges from 0.2-0.4, in rare cases from 0.4-0.6 (Figure 17). Depending on the period in which they 
are  compared, they take different values. It may be related to the use of S2 images which are 
processed only up to L1C level, so that means the atmosphere influence is not eliminated. Due to the 
presence of additional external factor, the images are not unified. This makes it impossible to 
correctly compare the severity of changes between consecutive time periods. Analyzing the data, the 
intensity of changes in subsequent equal periods of time within the forest is visible, but there are no 
independent data that can confirm this trend. 
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In the beginning, an attempt was made to carry out a performance check based on data from the 
ForBioSensing project [10]. These data, based on high-resolution aerial data, assigned attribute 
values to each crown, including tree health, among other things. The application of both layers and 
the attempt to correlate the results did not give correct results. An attempt was made to generalize a 
validating layer to match the resolution of the satellite data but without results. Comparison of both 
sets would have required a lot of work to manually filter the crowns and combine them into large 
communities with similar species composition and health level. For these reasons the quantitative 
validation method was abandoned in this scenario.  

It was decided to adopt a different method of comparing the available CIR3 images from 2015 and 
2017 (with pixel resolution 0,25 m) with CD results. On aerial images it is possible to identify spruce 
species and to select larger areas of damage. As a result, we were able to find examples of places 
where the algorithm correctly identified a decrease in tree health (Figure 18).They usually included 
the areas where most of the stand was damaged as a result of the activity of the spruce bark beetle.  
Some of the areas, which the algorithm pointed out to the damaged ones, did not have lesions. This 
was often caused by a sharp forest boundary with a different class of land cover or the occurrence of 
clouds or cloud shadows on one of the Sentinel-2 images taken for the algorithm. The results also 
depended on the dominant stand species in which the changes were observed. As a result of the 
validation it was found that in order to correctly interpret the results of the analysis it is necessary to 
select images with the lowest possible cloudiness and a good knowledge of the vegetation cover in 
the study area. 

 
Figure 18: Example of a correctly identified change in the level of forest health 

 
3 Band composition used frequently to analyse vegetation: https://eos.com/color-infrared/. Term used specially for aerial 
imagery where cameras are RGB+ NIR 

https://eos.com/color-infrared/
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II variant - Niepołomice Forest and surrounding areas 

The second region that was analysed included forest areas located north of Krakow. As a result of the 
analysis, changes that occurred during one vegetation season were compared. It was checked 
whether the recorded changes are identical depending on the forest species. The average threshold 
was calculated on the basis of the forest divisions with the dominant type of one species. It can be 
seen that deciduous trees have shown a larger change according to the algorithm than coniferous 
trees. This is a correct conclusion, because these trees undergo a larger change during one season. 
Low threshold change detection values within the same species may indicate that these trees have 
poor health, while high values may indicate high levels of health. 

 

Table 13: Change thresholds calculated for areas with different dominant species 

Species Type Mean  Min Max Std 

Beech deciduous 0.35 0.29 0.40 0.04 

Oak deciduous 0.30 0.20 0.48 0.05 

Pine coniferous 0.28 0.13 0.46 0.07 

Larch coniferous 0.29 0.19 0.47 0.06 

Alder deciduous 0.32 0.18 0.58 0.05 

 

Conclusions: 

• When analysing vegetation, when we want to observe a specific phase of development, it is 
difficult to obtain images with a small cloud cover. Using a mask excludes cloud areas but 
leaves shadows that distort and prevent the interpretation of the display and the change 
detection result. 

• To see a reliable result, information about coverage and land use from an independent 
source is needed. S2 imaging and change detection result does not allow to draw 
conclusions.  

• Due to the lack of long time series of available images with little cloudiness, it is difficult to 
draw conclusions and predict future trends in the forest stand.  

• The availability of data processed to L2A is limited only to the most current data. In the case 
of multi-temporal analysis carried out in a cycle of at least one year, errors resulting from the 
influence of the atmosphere are significant. 

 

5.3 SAR Change detection 

Input data  

Input data was selected to overlap with the tested S2 data. 

I variant - Białowieża area 

Table 14: Data used in SAR Change detection Variant I 

ID S1 ID 
1 S1A_IW_GRDH_1SDV_20150812T044346_20150812T044411_007225_009E22_E0FB.SAFE 

2 S1A_IW_GRDH_1SDV_20160821T161902_20160821T161927_012701_013F75_77F5.SAFE 

3 S1B_IW_GRDH_1SDV_20170831T044309_20170831T044334_007179_00CA78_4E3F.SAFE 
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4 S1A_IW_GRDH_1SDV_20180830T161105_20180830T161130_023478_028E55_A227.SAFE 

5 S1B_IW_GRDH_1SDV_20190824T161837_20190824T161902_017730_0215BB_DF82.SAFE 

 

II variant - Niepołomice Forest and surrounding areas 

Table 15: Data used in SAR Change detection Variant II 

 
 

 

 

Change detection results and conclusions 

I variant - Białowieża area 

The first approach was to analyse multi-time data in the area of the Białowieża Forest.  
The running time of the algorithm was recorded for an area of 140 square kilometres. Pre-processing 
lasted 805.11 seconds and change detection took 95.7 seconds. As a result, change detection layers 
for the polarization VH (Figure 19) and for VV (Figure 20) were obtained. They were compared with 
field data, similar to the Optical Change detection testing. The result of the analysis was inconclusive. 
The changes recorded by the CD algorithm do not correlate with the changes collected in the field. 
SAR data and CD results are much more difficult to interpret than optical data. The areas of changes 
determined by the algorithm may indicate, for example, a different hydration of plants in the time 
periods. Unfortunately, it is not possible to verify this hypothesis. 

 
Figure 19: Change detection results for the polarisation VH 

ID S1 ID 

1 S1A_IW_GRDH_1SDV_20200412T163453_20200412T163518_032097_03B5A8_0F4D.SAFE 

2 S1B_IW_GRDH_1SDV_20200808T045222_20200808T045247_022827_02B533_3CE5.SAFE 
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Figure 20: Change detection results for the polarisation VV 

II variant - Niepołomice Forest and surrounding areas 

The second variant analysed changes in one vegetation cycle. On result images of both polarization 
methods a similar change characteristic can be noticed (Figure 21 and Figure 22). Change value 
parameter are lower on forested areas, comparing to the surrounding fields and marshes. To analyse 
a statistic of the detected change has been performed. For forest parcels a mean, minimal and 
maximal values have been calculated for each dominating species. The results were inconclusive – no 
distinct differences have been noted between deciduous and coniferous forest. For both types a high 
range of values was observed. 
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Figure 21: S1 CD result polarization SV in the background of the forest divisions 

 
Figure 22: S1 CD result polarization VV in the background of the forest divisions 
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Table 16: Change thresholds calculated for different species - Polarization VV 

Species Type Mean  Min Max Std 

Beech deciduous 0.41 0.00 0.86 0.28 

Oak deciduous 0.39 0.00 0.94 0.22 

Pine coniferous 0.43 0.00 0.95 0.28 

Larch coniferous 0.38 0.03 0.81 0.30 

Alder deciduous 0.42 0.00 0.95 0.28 

 

Table 17: Change thresholds calculated for different species - Polarization SV 

Species Type Mean  Min Max Std 

Beech deciduous 0.41 0.00 0.86 0.28 

Oak deciduous 0.39 0.00 0.94 0.22 

Pine coniferous 0.43 0.00 0.95 0.28 

Larch coniferous 0.38 0.03 0.81 0.30 

Alder deciduous 0.42 0.00 0.95 0.28 

 

5.4 Data fusion and Data mining 

This analysis aim was to test the possibilities of Data mining and Data Fusion tools to determine the 
level of forest health. The validation was taking place on the tile T34UDA that covered the area of 
Niepołomice Forest. For the testing, several Images from within June to September period were 
used. 

It was established, that professional knowledge was necessary for the operator to distinguish the 
patches of positive samples. User has to know the real, geographic location of the necessary number 
of patches to train the algorithm. The tiles themselves has to be of proper size. Among others, it is a 
reason, why the areas affected by bark beetle in Białowieża use case could not be properly identified 
– their size was approximately a dozen trees. The other thing is that the algorithm is performed on S2 
tiles, which are vast areas, that have to be validated and controlled in terrain. 

Due to the fact that these tools are based on the knowledge of the operator and the range of 
distinguishable elements in the image, the number of classes is limited. 

During the validation, the following categories of forest were successfully distinguished: 

• deciduous and coniferous: 

• Locations of large area, homogeneous stands 

• Areas of young people (low-aged forests) and forest nurseries 

Conclusions: 

• For this scenario it would be recommended to use a VHR data, as the forest health 
monitoring occurs with smaller areas that span from individual trees up to forest habitats. 

• Using S2 data it is only possible to separate human-differentiated classes like terrain classes 
or large silviculture areas (plantations, regular forest divisions, monocultures). Separation of 
e.g. species requires a qualified user with both technical and environmental background.  
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5.5 Semantic search 

Due to the lack of clear results of the other tools that would allow the identification of significant 
trends, a full semantic analysis has not been performed.  

The results of the analyses were blurred, which made it difficult to unequivocally determine the 
values of classes that could be used for further semantic queries. With these data, the introduction 
of such a division could lead to drawing overly hasty conclusions, due to excessive simplification of 
complex factors (forest age, water conditions, species, etc.). 

I variant has not been analysed with Triplification Tools. Too much noise from the cloud coverage 
was present on the result images, and the feature areas were too small for the Sentinel2 resolution 
to be analysed using this method. In the II Variant, a NDVI was calculated using triplification 
notebook, using the analogous data as in the Optical Change Detection example. Both results were 
compared. A major increase of the NDVI could be noticed (Figure 23 and Figure 24). 

 

 
Figure 23: NDVI calculated based on S2 12.04.2020 
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Figure 24: NDVI calculated based on S2 07.08.2020 

5.6 Scenario summary 

Forest health analysis is not a simple task. It can be analysed in many ways, e.g. biomass growth or 
damage caused by fungi or insects. 

The validation established that it is possible but cumbersome to carry out the analysis on a 
multiannual cycle, due to the availability of data and how it is processed.  The current analysis in one 
vegetation season is easier to carry out. 

In the document [3], the following user story was described: 

“The ecological institution wants to check the impact of bark beetle on the forests of the Bialowieza 
Forest over the last 3 years. They want to know in which regions trees were most affected” 

This scenario has not been fully realised for various reasons.  

For the 3-year period there was a lack of adequate, good quality data. There were no available 
cloudless images recorded at the same vegetation level. 

Using manual methods, it was possible to show that the algorithm can also identify damage caused 
by bark beetle. 
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6 Conclusions 

The CANDELA platform provides various tools for the analysis of optical and SAR data from the 
Sentinel constellation. It allows to conduct multi-temporal analyses and identify spatially different 
land use classes and phenomena. It is very widely used not only in scenarios presented in the 
document, but also urban environmental impact study. The results of the tool validation have led to 
the following conclusions. 

• The target user of the platform is an experienced user, no less complete documentation of 
the tools is needed to use the functionality effectively and correctly. The available video or 
text tutorials show the general principle of algorithms on the platform, but they do not 
include troubleshooting. It would be worth considering collecting the documentation in one 
place on the platform, with information about the tool installation procedure, input data or 
parameters limitations. In its current form the user can easily perform all the analyses but 
when he tries to adjust them to his own needs, he stumbles over certain limitations that are 
not included in the documents. 

• The process of searching for data and retrieving Sentinel data is a scripted form and has its 
limitations. There are tools within the platform to display the searched data but this solution 
is not the most optimal one. As a result of the validation, it came out that the input data and 
its selection is crucial for the analysis results. The user needs to search for optical images 
with as few clouds as possible for Optical change detection and Data mining and overlapping 
S1 data for SAR and Data Fusion. The process of finding the right data is very time 
consuming. The platform uses CreoDIAS to search and retrieve Sentinel data, so user can use 
the CreoDIAS Finder browser to find the required data faster and copy only the links he 
needs. Another issue related to input data is the level of their pre-processing. Imagery 
processed to the L2A level is only available for a limited time under DIAS, and it is needed for 
better algorithm results. Therefore, the performance of multi-year analyses is largely limited. 

• As a result of the scenario analysis and general checking of the functionality of the Change 
detection algorithms, it can be concluded that the algorithms accurately identify changes 
covering large areas, where there has been a change in the terrain structure (e.g. 
windbreaks) and changes between different land cover classes. The cultivation changes in 
the fields are also easily distinguishable. The algorithm is less efficient at identifying changes 
within one use class or land cover and where the size of the change area is up to several 
pixels (1000 square meters). 

• Data mining and Data Fusion tools have the great advantage of enabling the user to see the 
expected results of the algorithm on an ongoing basis. This allows to adjust steps and get the 
best results. If the changes we want to identify in the image are interpretable and 
discoverable in the input, the user can thus quickly and reliably locate these changes. 
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Annex I. Traceability Matrix 

The Traceability Matrix has been the tool shared among partners (between WP2-3 and WP1) to keep 
track of the fulfillment of the user requirements. It was introduced in the User Requirements 
documents and served to collect the possibility of implementing a requirement on the platform and 
if the requirement is already implemented. 

Last version of the document is provided as a common Annex to D1.7 and D1.8, the final Validation 
Reports. 

 

 



  ID REQ FEEDBACK TNIS SGIS V2 SGIS commnent Status

ANALY-OPTIC-PRE-1

Remove the limitation of preprocessing only 
Red, Green, Blue and NIR bands and allow 
flexible selection of the input bands beside the 
default ones.

X X Done Done, works well. 

ANALY-OPTIC-PRE-2
Allowing the integration of bands at 20 m and 60 
m which requires and a band resampling 
module.

X X Done Done, works well. 

ANALY-OPTIC-PRE-3
Following a naming convention of the outputs 
identical to the S2 products on CreoDIAS to 
make retrieving the preprocessed images easier.

X X Done Done, works well. 

ANALY-OPTIC-PRE-4
Integrating a module that allows using a cloud 
mask in order to exclude clouds from processing.

X X Done Done, works well. 

ANALY-OPTIC-CD-1

Adding information in the metadata of the 
change detection results the S2 images used to 
produce each change map and the image 
considered as t0.

X X Done
 Done, information is included in the file 

name.

ANALY-OPTIC-CD-2

Adding a naming convention to the outputs 
using names of the input images, which allows 
running the same module with different input 
images.

X X Done Done

ANALY-OPTIC-CD-3
The ability to run the change detection on 
multiple S2 tiles to process large geographical 
zones.

X X Done Done

ANALY-OPTIC-CD-4

Normalizing the change probability between 0 
and 1 in order to be able to choose a threshold. 
The maximum of the change probability is 
currently unknown.

X X Done Done

ANALY-OPTIC-CD-5
Allow the user to retrieve the change detection 
as a full raster (stripe results are only available 
now that need to be concatenated).

X X Done Done

ANALY-OPTIC-CD-6
Possibility of limiting the processing area based 
on user data, land use layer delivered by DLR 
tool or CLC

X
If we have 

time to do it
Not implemented

ANALY-OPTIC-CD-7 Removing the stripe effect and/or dark lines. X X Done Done

CD TAS FR



  ID REQ FEEDBACK TNIS SGIS FEASIBLE V3 TNIS comment Status

ANALY-SAR-PRE-1
Implementing a preprocessing component for 
SAR images.

X X Done Done, works well. 

ANALY-SAR-PRE-2 Allow speckle noise filtering for SAR images. X X

GRD products are already 
multi-looked for despeckle. An 
addional filter is feasible, but 
will lower spatial resolution 

even more

Done Ok

ANALY-SAR-PRE-3
Merge the dual polarization of SAR images to be 
used for further processing.

X X
Currently not planned. Each 
polarization is treated as a 

single product

Not yet, but it is very 
important. 

Change detection results 
significantly differ using each 

band separately

ANALY-SAR-PRE-4
Following the convention of S1 products in 
naming the preprocessed images.

X X Done Done

ANALY-SAR-PRE-5

Adding tools that allow cropping retrieved S1 
images to the same geographical extent in order 
to be processed with the change detection 
module.

X X Done Done, works well. 

ANALY-SAR-CD-1
Adapting the SAR change detection module to S1 
products available on CreoDIAS (GRD-IW).

X X Done Done

ANALY-SAR-CD-2
The ability to use the dual polarization of S1 
products in order to exploit all the available 
information.

X X
Currently not planned. Each 
polarization is treated as a 

single product

Done but separately 
(see comment on ANALY-SAR-

PRE-3)

ANALY-SAR-CD-3
The ability to run the change detection on 
multiple S1 images acquired in different dates 
(temporal aspect).

X X Done Tested and works well

ANALY-SAR-CD-4
The ability to run the change detection on 
multiple S1 images (geographical aspect).

X X

Not planned. Time-series 
acquired over a distinct area 

require indivudal runs 
(PRE+CD)

Will not be considered

ANALY-SAR-CD-5
Allowing change detection results at the pixel-
level (the current version works at the patch-
level).

X X Done Done

ANALY-SAR-CD-6
Generating only the probability of change in 
output.

X X Done Change index between 0 and 1

ANALY-SAR-CD-7
Making the change detection threshold a 
parameter to be fixed a posteriori (the results 
are generated with the prefixed threshold).

X X
No longer a 

topic

ANALY-SAR-CD-8 Highlight only relevant changes X X

CD TAS IT



  ID REQ FEEDBACK TNIS SGIS FEASIBLE V2 TNIS comment Status

ANALY-DM-1
Make use of the large amount of data available 
on [http://bigearth.net/]

X Not planned for the moment Review comment
No longer a 

topic

ANALY-DM-2

The existence of technical support for the 
installation and user manual that explains how 
to perform queries, semantic annotations, 
selection of training patches, etc.

X X
V2 user guide and videos are 

on Owncloud
Readme files will be updated

Done Done

ANALY-DM-3

Receiving accuracy and precision report that 
allows them to evaluate the classification model 
they create using the selected patches and 
hence enhancing the model if needed (on the 
KDD side)

X X Done Done

ANALY-DM-4
Tool that allows using data fusion results on the  
CANDELA platform

X X
Scripts of data fusion will be 

prepared soon and then tested

ANALY-DM-5 Resolve MonetDB bug X X
This is not a monetdb bug as it 

is working locally but the 
problem was on the platform. 

Done

ANALY-DM-6
Create the required log and output folders 
automatically on the platform. This will allow 
avoiding errors associated with the errornous 

X
Done for data fusion and will 

be added to data mining

ANALY-DM-7 Run the data mining module on multiple images X Will be done on the DMG

ANALY-DM-8

Explain the following issue. On the user side, 
annotating a given class takes a lot of time up to 
10 mins. This causes the GUI to freeze before it 
starts working again

X
On local docker is much faster. 

Can be due to connection 
problems 

ANALY-DM-9
Defining the way how patches with multiple 
labels are assigned a specific class.

X

The last annotated label is 
used to export to tiff. From the 

database, all the labels are 
available 

ANALY-DM-10
Show the unlabled patches in the classification 
report

X
To be verified once having 

access to the scripts exporting 
geotiff

This is done at the export of 
the geotiff file. Unlabeled 

patches are assigned a label of -
1

ANALY-DM-11
Is there away to export the model created on 
one image to be used on another?

X

due to the variability of the 
datasets and the scarcity of 

training data, doing this is not 
a good idea

ANALY-DM-12
Add the scripts that allow exporting a geotiff 
from the database

X

Also realted to ANALY-DM-10. 
There was a problem on the 

platform when trying to 
duplicate the notebook and 
the associated python files

DLR



  ID REQ FEEDBACK TNIS SGIS FEASIBLE V1 V2 SGIS comment Status

ANALY-SEM-1
Allowing users to search images using metadata 
of the images such as the S2 tile.

X X Already done by the platform
No longer a 

topic

ANALY-SEM-2
Allowing users to search images using a defined 
period (start and end dates).

X X Done Done

ANALY-SEM-3
Put a jupyter-notebook example of radiometric 
indice (e.g. NDVI)

X X Done Done

ANALY-SEM-4
Allowing users to search images using a criteria 
(e.g. change, NDVI) level.

X X Done Done

ANALY-SEM-5
Allowing users to search images using a 
specified land cover (LC) coming from the DLR 
tool or from the CLC.

X X
Will be developed and 

implemented in V2
The CLC2018 will be used.

Done

ANALY-SEM-6
Allowing users to search images using 
administrative units.

X X Done
Done, it is possibibility to 

search images based on villlage 
names

ANALY-SEM-7
Allowing users to search images using weather 
data

X Not planned for the moment Done

ANALY-SEM-8
Put a jupyter-notebook example to check the 
different sources of information (e.g. CD fromm 
TAS F and TAS I)

X
Already feasible with the web 

interface.
Will be developed in V2

Done

ANALY-SEM-9
Put a jupyter-notebook example to combine the 
different sources of information (e.g. CD and 
radiometric indice)

X
Already feasible with the web 

interface.
Will be developed in V2

Done

ANALY-SEM-10
Quantify positive and negative change 
percentage of a criteria according to a use case.

X
Will be developed and 

implemented in V2
Done

ANALY-SEM-11
Ability to preview raster (e.g. S1, S2, CD results) 
and vector in one window.

X

Already done for S1 & S2 
images and vector data. Need 

some help from the platform to 
do it for others raster data 

Done

ANALY-SEM-12
Allowing user to search using some user defined 
units.

X
Will be developed and 

implemented in V2
Done

IRIT



  ID REQ FEEDBACK TNIS SGIS FEASIBLE Version TNIS commnent SGIS commnent Status

PLAT-ACC-1
Assigning a URL to access the platform instead of 
using its IP address.

X X Done Done, works well. 

PLAT-ACC-2
Implement a functionality that allows the user to 
retrieve his/her password if lost.

X X
Feasible

 Not planned yet
Not yet

PLAT-ACC-3
Implement a functionality that allows the user to 
sign out from the platform.

X X Done Done, works well. 

PLAT-JUP-1

Integrating new functionalities to the platform 
that allows easy deleting, moving and 
manipulating data stored on the user workspace 
as the used jupyter environment makes it 
difficult to achieve that.

X X

The juptyer lab interface allow to create, delete, 
rename, cut and paste files and folder in the file 
browser. The delete non empty folder function 

has been added to the testing Jupyter lab 
environment

Done

Copying entire folders and their 
content from public is not 

possible and it only works by 
copying each file separately

PLAT-DAM-1
Including new modules that allows easy 
selection from images retrieved from CreoDIAS 
without coding.

X X
Easier functions for searching products have 

been implemented in the creodias_lib
Developement of a GUI is ongoing

Added code to do this task 
(Done)

Done

PLAT-DAM-2 The ability to retrieve cloud masks for S2 images. X X
A new function in the creodias_lib that 

would return the path to the cloud mask for 
a product would be ok?

Implemented in TAS FR CD Available in TAS FR scripts
No longer a 

topic

PLAT-DAM-3
Add functionalities that allow sharing data 
between different users.

X X
Users can share data in the public/SHARED 

folder
Done Done, use the public folder Done via public folder

PLAT-DAM-4
Create a data catalog in order to index 
processed images and search them using the 
semantic search tool.

X X

New  module will be available soon to 
convert change detection result to geojson. 
The geojson will be ingested to the PostGIS 

database

The IRIT tool allows 
searching processed images

IRIT tool
No longer a 

topic

PLAT-DAM-5
Allow users to search the catalog with different 
criteria such as start and end dates, weather, 
changes, NDVI and administrative units.

X X I think this is what semsearch does IRIT tool Developed in IRIT tools
No longer a 

topic

PLAT-1
The jupyter lab environment is complicated for 
non-technical users and the need to explore 
other alternatives that are more user-friendly.

X X
We propose to develop GUI inside  jupyter 

lab with ipywidget
X

As agreed, the platform is 
destined to users with 

minimum technical 
knowledge

Not yet 

PLAT-2

Build the different components of the analytic 
tools are independent ones and allow the user 
to build an analysis pipeline by defining a 
workflow through an XML file for example 
without the need to interact with the code 
directly. If the latter is complicated, it might be 
simpler for the users to call the python module 
and passing inputs as arguments.

X X

Can you provide an example of an XML file 
describing such pipeline? And how the XML 

should be executed? From a Jupyter 
notebook?

As agreed, the platform is 
destined to users with 

minimum technical 
knowledge

Not yet 
No longer a 

topic

PLAT-3
Permanent installation of python packages that 
allow manipulating auxiliary datasets such as 
vector data, weather data, etc.

X X
Requested python packages have been 

installed
Done

Done, packages added such 
as geopandas, tiffffile, fiona, 

shapely
Done, works well. 

PLAT-4

Adding visualization functionalities to the 
platform that allow visualizing Copernicus 
products (at least the outlook) and the obtained 
outputs.

X X

In developement with ipywigets and 
ipyleaflet. To be tested on images coming 
from CreoDIAS (does it work to visualize 

Sentinel products before preprocessing or 
we need to preprocess the products first 

(JP2toGeoTiff))

X
Implemented using ipyleaflet 

for the results
It is possible to visualize 

results 

PLAT-5

Creating an example notebook that shows how 
the proposed analytic tools are complementary 
to each other. For the moment, each analytic 
tool is a separate component. This can add more 
value to the proposed analytic tools.

X X

I can create a notebook that shows how to 
run the different algorithms on the same 
areas at the same dates. Is it what you 

expect?

Same comment as SGIS. 
This is the task of tools 

developers (WP2)

A script combining TAS FR 
and IRIT tools was created 

during the heckathon.It would 
be helpful if there were 

scrips and connections in 
TAS IT and DLR tools with 

IRIT semantic search.

No longer a 
topic

PLATFORM



PLAT-6

 Adding a script to search for images before and 
after a given date. This given date is associated 
with a specific event such as 
a date of a natural disaster in abrupt natural 
disasters or change detection in vineyards. 

X

The creodias_lib allow to search for S1 and 
S2 products between two dates with any 

search criteria available on creodias 
(cloudcover, type of acquisition...). The 

result of the search is a llist of product that 
satisfy all the constraints. If the date of the 
event is between those two dates you can 
easily spot the two closest images before 
and after the event. If needed I can also 

code a function takes in parameter only one 
date and return only the two closest 
products before and after the date.

Done

Tested. The around date tool 
allows searching for images 
before and after a given date 

(around date)


