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1. Abstract 
One of the main parts of COST Action TU1306 is the development and research of the applicability in 
public spaces of ICT tools which serve as interface between the people and this kind of spaces. One of the 
characteristics of these platforms is their facility for gathering different kind of data coming from 
different sources, such as users, sensors or web services. Anyway, one of the main challenges of these ICT 
tools is the correct harmonization and use of all the collected data, with the intention of providing 
researchers and users with valuable information and statistics. This STSM is closely related with this 
challenge, and it is focused in the correct pre-processing and analysis of the data coming from the 
different sensors installed in Parco del Cardeto. Specifically, the study will be oriented towards the 
exploration and exploitation of this urban park, and its botanic and historic Points of Interest (POIs). 
Additionally, and after the finishing of this STSM, it is intended to perform additional research using the 
work performed during this period as base. 
2. Purpose of the STSM 
This STSM has been taken place at the Department of Construction, Civil Engineering and Architecture - 
DICEA at the Universitá Politecnica delle Marche (Ancona, Italy), between March 27 and April 7, 2017. 
Summarizing, the work that has be performed in this mission is focused on the data that the sensors 
installed in Parco del Cardeto are constantly taking.   
In this way, the main objectives of this STSM can be listed as follows: 

 Understand the environment and the necessity of the project. The first part of the work was 
made prior the starting of the STSM. In this preliminary phase, an understanding on the 
environment and the necessities that will arise during the STSM were analysed.  
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 Prepare the environment for its correct deployment. One of the objectives of this STSM is the 
correct deployment of the use case. For this purpose, the installation of the available beacons 
was performed along the Cardeto Park. The collocation of each and every one of the beacons was 
studied prior the installation, with the intention of exploiting the full potential of the sensor. 

 Enhance the use of the CyberCardeto smartphone APP during the Cyberparks meeting in order 
to obtain enough data to analyse. Once the environment was properly deployed, the utilization 
of the CyberCardeto smartphone app was encouraged among the attendants of the COST Action 
meeting, in order to gather as much data as possible, for its posterior pre-processing and analysis. 

 Pre-process and properly analyse all the data gathered by these sensors. The main intention of 
this objective is to provide to the researchers and ICT tools users with useful information and 
statistics. Along this process, several well-known techniques and procedures will be adopted, 
aiming to exploit the potential of the data. 

Additionally, as future objective that can be drawn from the work performed during this STSM and which 
is focused with the whole COST Action is the improvement of the different digital tools that are being 
developed in Cyberparks COST Action, providing them with several additional functionalities related with 
the analysis of the obtained data.  
Finally, it is interesting to mention that this work will serve as first milestone on this topic. In fact, it is 
intended to perform and adopt general and well known data pre-processing and post-analysis 
procedures, in order to easily replicate the Ancona’s case study to other real environments. 
3. Description of the work carried out during the STSM 
One of the strengths of this STSM is my professional situation, since I work at DeustoTech Research 
Center, at the same research unit in which WAY-Cyberparks and EthnoAlly digital tools are being 
developed. For this reason, I am perfectly aware of the problematic that these kinds of platforms need to 
face with.  
In order to be coherent to this situation, the first stage of the work started one week before the 
beginning of the STSM in Ancona. In this first stage, the objective was the analysis of the structure and 
the format of the available data, which is directly gathered by the sensors placed in Parco del Cardeto. At 
the same time, the related state of the art was analyzed with the intention of designing a tentative 
technical plan to follow in Ancona since the first day. 
The second stage of the research took place in Ancona, and it can be divided into three different phases: 
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 Data pre-processing: This first phase consists in the pre-processing of all the data gathered from 
the different beacons that are spread over the scenario. At this phase, several well-known 
techniques and procedures data merging, data cleaning, data transformation, data integration, 
data discretization, data reduction and missing data imputation where applied.  

 Data post-analysis: The second phase was oriented to the processing of all the gathered 
information, in order to identifying possible useful statistics and functionalities. For this purpose, 
different kind of statistics will be added to the existing data, extracted from the available 
information. The main objective of this stage is to extract valuable knowledge from the available 
data. 

 Work documentation: The final phase consists in the documentation of the work performed and 
the identification and establishment of the future work. All this documentation was useful for 
the development of this report. 

Last, but not least, the performance of a research paper was planned as post-STSM work. The main 
intention is to focus this paper on the work performed prior the beginning and during the STSM. Once the 
paper is finished, it will be send for reviewing to an international journal, hoping to get a positive 
feedback from the scientific community.  
In line with this, it should be noted that the work performed in this STSM has followed the initial plan 
established at the start of the application process. In this way, the STSM was composed of the work 
packages (WPs) and tasks as detailed in Table 1, which can be found in Appendix A. Additionally, 
according to the work packages pointed in Table 1, the deliverables that were planned to be carried out 
are detailed in Table 2. 

 
Table 1: Deliverables 

In this way, as has been pointed, the real case study of the work performed in this STSM is focused on the 
Parco del Cardeto, which is a park placed in the north side of Ancona, near the city centre. The Parco del 
Cardeto is the biggest park of Ancona, which extension overpasses an area of 35 hectares. Furthermore, it 
includes numerous historic places, making it of great interest for tourists. Additionally, its natural 
environment and the diverse sights on the high coast and the city make it attractive also for local 
residents. 
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Figure 1: Parco del Cardeto 

As can be deduced, all these features become the Parco del Cardeto a place with a high potential for the 
visitants’ behaviour analysis. In fact, this behaviour analysis is the focus of the deployment of the scenario 
in which this STSM is focused. Specifically, the main objective of this real use case is to study the 
interaction of the park’s visitants over the 20 POIs that have been stablished over the park. In this way, 
for the correct piloting of this activity, 13 different beacons have been placed spread over the geography 
of the park, in different bifurcations (see Figure 3). With the intention of enhancing the understanding of 
the reader, Bluetooth beacons are low energy hardware transmitters that broadcast their identifier to 
nearby portable electronic devices. The technology used for the communications is BLE (Bluetooth low 
energy), enabling smartphones, tablets and other devices to perform actions when they are close to 
them. These transmitters are commonly used for distributing messages at a specific POIs (as in this 
specific case) and as part of indoor/outdoor positioning systems. 
Specifically, the beacons used for this case study are the well-known Estimote Locations Beacons 
(https://estimote.com/). These are long range location transmitters, especially efficient for both outdoor 
and indoor locations. More technically, these beacons support multiple packets, mesh networking, and 
have built-in sensors. Additionally, they have a transition range of 200 meters, and a battery life of about 
five years. All these features make these devices a good alternative for the deployment of the described 
scenario. In addition, Figure 2 shows a single package of this kind of beacons, containing three different 
transmitters. 
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Figure 2: Estimote Beacons used for the real use case 

Furthermore, the distribution of all the POIs that are inside the Parco del Cardeto, and the placement of 
all the used beacons are shown in the following Figure 3. To correctly understand this map the following 
indications must be followed: 

 Orange points: Historic or cultural POIs 
 Green points: Nature POIs 
 Red points: Beacons placement. 

 
Figure 3: Distribution of the POIs and Beacons over the park 
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As has been explained at the beginning of this section, one of the activities of this STSM was the 
deployment of the case study. This deployment mainly included the installation of all the beacons in their 
correct place. For this installation, several conditions must be followed. 

 The placement of the beacons cannot be intrusive for the nature. In this way, the installation of 
the devices must not invade natural terrain, nor prevent the development of naturalness. 

 The placement of the transmitters cannot be intrusive for the visitor’s visual perception. Being a 
natural and historical park, the installation of the beacons cannot compromise the park's visual 
panorama. 

 The positions of the sensors must be efficient for the correct performance of the study. In this 
way, the placement of the sensors must allow the detection of all the visitors that pass through 
the planned bifurcations. Additionally, the overlap of different beacons must be avoided. 

Therefore, one of the most used placements for this installation were the informational posts, which 
meet the conditions above described. In the following Figure 4 two different examples of beacons 
deployment are shown. 

 
Figure 4: Examples of the installation of two different beacons 

Additionally, for the proper identification of the visitors, the ad hoc developed CyberCardeto smartphone 
APP was developed the Engineering Faculty of Universita' Politecnica delle Marche. This APP is available 
both for Android1 and iOS2 users. This digital tool can be freely obtained from the Android’s Play Market 
or the Apple’s APP Store. In this way, if a visitor has the CyberCardeto APP open in his/her smartphone or 
tablet (both in foreground and in background), he/she will receive a notification every time a beacon is 
near his/her position. This notification shows the current position of the user in the park. Additionally, 
this digital tool has further functionalities, such as maps or contextualized information about the different 
nature and historic POIs of the park. Or the GPS gathering of the user’s routes. The following Figure 5 
shows some screenshots of the APP. 
                                                           
1 https://play.google.com/store/apps/details?id=it.univpm.dii.cardeto&hl=es 
2 https://itunes.apple.com/us/app/cybercardeto/id1219952063?mt=8  
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Figure 5: Screenshots of the CyberCardeto Android APP 

With all this, all the information gathered by the beacons is stored in a single coma separated value (CSV) 
file. These kinds of files are characterized for having a row for each user’s identification. Furthermore, all 
the information of a single record is sequentially stored, and separated by comas. At this point, it should 
be highlighted that all the experimentation has been done using an existing bulk of data, similar to the 
one that is being collected now in Parco del Cardeto. In this sense, the used data is acting as method 
validator. In this case, the resulting file has the appearance shown in Figure 6, which contains the 
following values: 

 DeviceID: The identifier of the device (smartphone, tablet…) that has passed through the beacon, 
and which has received the notification of the CyberCardeto APP. 

 Beacon: Identification of the beacon. It is an integer, which, in this environment, can obtain a 
value between 1 and 13. 

 IsEntering: This parameter represents if the user is entering or leaving the beacon. Specifically, 
this value can obtain  0 if the user is leaving and -1 if he/she is entering. 

 Time: The timestamp in which the user’s signal has been caught by the beacon, the format of the 
date is YYYY-MM-DD HH:mm:ss. 

Additionally, as has been explained before, the CyberCardeto digital tool also collects the GPS tracking of 
the users. This information is useful to know the route that the user’s has followed while the APP is 
running. In this sense, all the information about the GPS tracking of all the users is also collected in a 
single CSV, which format is shown in Figure 7, and which contains the following values: 
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Figure 6: Format of the CSV build by the beacons 

 
 DeviceID: The identifier of the device in which the APP is running. This ID is the same that is 

gathered by the beacons. 
 Time: The timestamp of the record. The format is YYYY-MM-DD T HH:mm:ss. 
 Latitude: The latitude of the geographical position of the user. 
 Longitude: The longitude of the geographical position of the user. 

 
Figure 7: Format of the GPS data file 

With all this, it is important to highlight that all this raw data is not useful in this form. In order to extract 
information and knowledge from all the gathered data, a pre-processing phase needs to be made with all 
this data. In this way, the pre-processing engine, along with a post-analysis system is the main results of 
this STSM. This way, the main objective of the developed system is gather and merge all the available 
data, perform a pre-processing procedure, and extract post-analysis statistics with the aim of drawing 
knowledge from the collected information and doing it understandable for the research. 
For this purpose, a pre-processing and post-analysis system has been developed. This platform has been 
developed using JAVA as programming language and Eclipse as programming framework. Additionally, 
both implementation and experimentation of the tool has been performed in an Intel Core i5 2410 
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laptop, with 2.30 GHz and a RAM of 4 GB. Briefly explained, the system automatically collects both files 
previously described, which need to be placed in a specific folder, and generates the subsequent pre-
processing and post-analysis procedures. With all this, the pre-processing of the data includes the 
following steps: 

 Data cleaning: This method includes operations that correct noisy data, filters to remove wrong 
data from the dataset, and reduce the unnecessary details of data. In this case, all the records 
badly gathered because overlapping or beacon errors have been cleaned. 

 Data transformation: With this method, the data are converted to the type necessary for 
posterior analysis of the data. In this case, the timestamp value needs to be transformed in order 
to treat it efficiently. 

 Data integration: Operations like identification and unification of variables and domains, analysis 
of attribute correlation, duplication of tuples, and detection of conflicts in data values of different 
sources are included in this category. In this case, in order to allow the merging of both available 
files, the Date and DeviceID parameters needed to be integrated. 

 Data merging: Once the previous steps have been made, the merging of the data contained in 
both files is performed. This merging has been made using both the Timestamp and the DeviceID. 

 Data discretization: This procedure transforms quantitative data into qualitative data, that is, 
numerical attributes into discrete or nominal attributes with a finite number of intervals. In this 
case, and in order to make the data more understandable, the isEntering parameter has been 
normalized to entering or leaving, depending on the case. 

 Missing data imputation: It is a type or data cleaning process. Its goal is to fill missing values with 
some correct or adequate data. In most of the cases, it is better to estimate a suitable data value 
than leaving it blank. In this case, data imputation has been used in those cases in which the GPS 
location cannot be related one by one with the data coming from beacons. The procedure 
followed in the developed system has been to attach an estimated value to those records in 
which the latitude and longitude is not available. For this estimation, approximated known 
localization have been used. In order to be more specific, for every record in which exact location 
is not available, a bilateral search is made in order to find locations registered in near 
timestamps. For example, if a user is registered entering the beacon 3 at 12:00:00, and we do not 
have the location for this user at this exact time, the system starts a search asking if we have 
her/his location in near timestamps, as for example in any moment between 12:00:05 and 
11:59:55. If the system still cannot find any location at this time window, it widens this window 
until a maximum of +30 and -30 seconds. If the system does not find any location in any of these 
cases, these parameters are filled by a “longitude/latitude_not_available.” 
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After these pre-processing procedures, the developed system performs a post-analysis of the data, with 
the aim of drawing knowledge and valuable information from the existing ones. This post-processing 
analysis’ main objective is to endow the merged file with additional information which helps to the 
behaviour analysis of the users. Specifically, the information extracted from the available data and added 
to whole file is the following one: 

 Time in Beacon: Once a beacon detects a user leaving its field of influence, the system calculates 
how much time has the user spent in the beacon area since his/her last entrance.  

 Beacon revisiting: If a beacon detects a user entering its domain, the system counts how many 
times the user has entered its area in the same day. 

 Total Time in beacon area: Every time a beacon detects a user, the system calculates the total 
time this user has spent in the area of influence in the same day. 

 Total time spent in the park: Each time a beacon detects a user, the system calculates the total 
time this user has spent in the whole park in the same day. 

 Persons in same beacon: Once a beacon detects a user, either entering or leaving its domain, the 
system counts the number of users that are in the area of influence of the same beacon at the 
same time. 

 Persons in park: If a beacon detects a user, either entering or leaving its area, the system 
calculates the number of people that are in the whole park at this moment. 

 Time in milliseconds: This information is directly taken from the timestamp, and it is the date 
represented in millisecond. This parameter is very useful for data processing systems and 
environments, such as JAVA. 

 Day of the week: This value is calculated also from the timestamp, and it represents the day of 
the week in which the register has been gathered. This information is useful for people’s 
behaviour analysis. An example of this importance is the fact that in weekend it is expected to 
detect a higher quantity of users, rather than in working days. This parameter facilitates the 
gathering of this information, and it can have the following values: Monday, Tuesday, 
Wednesday, Thursday, Friday, Saturday and Sunday.  

 Day of the year: This value is similar to the previous one, and it is an integer representing the 
number of the day, taking the whole year as reference. In this way, this parameter can take a 
value between 1 and 366 (for leap years). 

 Bank holiday: This Boolean parameter represents if the day in which the activity has been 
collected is bank holiday. The main objective of this parameter is the same a Day of the week. 
Anyway, for the obtaining of this value, an external web service has been used.  
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 Weather Summary: This parameter is a short description of the weather at the time that the user 
has been detected by the beacon. This information is of extreme importance, not only for the 
analysis of the user’s behaviour, but also for the analysis of the beacons performance. In this way, 
and example of different weather summaries could be “partly cloudy” or “heavy rain”.       For the 
obtaining of this information, the partly-freely available Open Weather Map web service 
(https://openweathermap.org/) has been used. Specifically, the current weather data, or the 
historical data APIs are used, depending on the case. It is important to highlight that a pre-
processing procedure is also made with all the information coming from this web service, in order 
to extract only the information that is interesting for this real case study. 

 Temperature: This parameter shows the temperature in Celsius degrees at the time that the 
user’s signal has been caught by the beacon. This information is also obtained from the Open 
Weather Map web service. 

 Humidity: This parameter represents the humidity, calculated in percentage, at the time the user 
has passed through the domain of the beacon. This value is also calculated by the Open Weather 
Map web Service. 

 Trajectory of the user: This parameter is a sequence that the user has followed in the park since 
its entrance. This way, this parameter is represented as a list of Beacon IDs, which have been 
visited sequentially by the user. An example of a trajectory of a user that has visited four different 
beacons can be 12-9-3-4. 

In addition, in Figure 9, which can be found in Appendix B, an example of the resultant CSV file is 
represented. As has been explained, this new and improved CSV file has enough information to help to 
understand the behaviour of the people in the park. Additionally, it also has some additional parameters, 
such as time in milliseconds, which help its treatment in some external tool. 
In this sense, thanks to the CSV file that the developed pre-processing and post-analysis system 
generates, we can know which is the exact trajectory followed by every user in the park. In Table 2, for 
example, the trajectories followed by some of the users are shown. This information can be obtained only 
by reading the resultant CSV, which clearly indicates its utility for the behaviour analysis. 
UserID Trajectory 
07E21E24-5632-4335-A140-F668CEACA9A5 12-3-12-11-12-3-5-5-3-1-12-1-12-3-12-3-1-1-3-1-11-3-1-

12-12-10-12-3-12-10-10-12-10-10-12-10-3-3-3-10-1-3-
10-10-1-10-12-1-3-3-3-1-10-12-11-1-1-10-10-1-10-10-
10-12 

172BB6F1-67B2-4F37-A833-5BCC2F677F72 14-1-13-3 
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25507D83-13B3-467A-9208-9FA816E85934 13-10-3-5-1-13-1-13-1-13-1-13-1-13-3-13-1-13-1-13-1-
3-13-3-13-1-12-1-3-3-1-10-3-12-1-10-3-5-1-3-12-1-3-3-
3-5-1-3-12-1-3-12-1-3-5-12-10-3-5-10-3-1-3-1-3-1-12-4-
11-11-3-12-12-10-12-1-10-3-12-1-3-12-13-5-1-5-1-5-1-
3-1-13-5-3-3-1-13-10-1-13-10-3-10-1-10-3-1-3-1-13-1-3-
1-13-3-1-14-1-13-13-3-1 

4C623546-8E6D-43BF-8C90-7CAD448963AC 13-3-1-13-13-1-3-12-11-4-1-1-3-10-12-10-1-3-13 
4DB20600-611E-4578-AE20-2DF4A415324A 5-13-1-3-13-13-13-5-3-10-12-12-12-11-12-11-4-5-12-12-

3-12-10-1 
Table 2: Trajectories followed by some of the users 

Additionally, thanks to the generated improved CSV, we can also analyse how much time has spent every 
user in the park, only reading the file. In this sense, the following Table 3 depicts the time spent by some 
of the users. 

UserID Time spent, in seconds 
07E21E24-5632-4335-A140-F668CEACA9A5 10179 
172BB6F1-67B2-4F37-A833-5BCC2F677F72 1825 
25507D83-13B3-467A-9208-9FA816E85934 9163 
4C623546-8E6D-43BF-8C90-7CAD448963AC 3804 
4DB20600-611E-4578-AE20-2DF4A415324A 3946 

Table 3: Time spent by some of the users 
4. Description of the main results obtained 
This way, the main result of this STSM is a system that takes every CSV files that are available in the 
environment described in Section 3, and automatically performs a pre-processing and data analysis. As 
has been mentioned, this system has been developed in JAVA, and can be run in every computer as a 
standalone desktop application.  
As has been pointed, the first part of the procedure is a pre-processing phase, in which the following 
steps are sequentially performed: data merging, data cleaning, data transformation, data integration, 
data discretization and missing data imputation. All these steps are performed with the intention of 
generate homogeneity among all the available information, and with the aim of selecting the data that 
are strictly usable. 
On the other hand, the second part of the procedure is a post-processing phase, in which additional 
information is added to the existing one, and in which aggregated data are inferred. The main objective of 
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this step is to extract statistics and generate knowledge that will be used for the analysis of the user’s 
behaviour inside the studied case. 
Finally, it is noteworthy that the development of the system above mentioned has been done with the 
intention of addressing not only the real use case described in this document, but also any other similar 
scenario. The adaptation of this system to any other environment can be done in an easy way, requiring 
only a minimum adaptation to the format and structure of the data coming from the available sensors. 
Anyway, the deployed environment has some drawbacks, which will be addressed in the near future. At 
this moment, these are the detected two drawbacks which will be faced in future stages of the project: 

 The collection of the users’ data is APP based, leading to the gathering of small amounts of data. 
This fact makes hard the possibility of users’ behaviour prediction. This drawback can be solved 
using other kind of sensors or beacons. This possibility will be studied in the near future. 

 The beacons are error prone, leading to the strict necessity of strong pre-processing systems. This 
drawback can be overcome replacing the existing beacons by more reliable ones. 

5. Follow-ups  
Apart from the addressing of the above mentioned drawbacks, the future collaboration between the 
Deusto Institute of Technology, in the University of Deusto, and the Department of Construction, Civil 
Engineering and Architecture, Università Politecnica delle Marche is not only possible, but already 
planned. In this sense, we can divide this future collaboration into several points: 

 Scientific production: the nearest future work planned is the development of a joint paper 
describing the main activities performed during this STSM, as well the main outcomes of this 
STSM. This paper will detail the main objectives of the real use case, and the environment 
deployed in the Parco del Cardeto. Additionally, the beacons used will also be described. 
Furthermore, the main content of the paper will be the pre-processing and post-analysis 
system developed during this period, describing in depth the process followed by the system to 
treat all this data in order to generate the appropriate statistics. Finally, this paper will be 
oriented for its submission in an international journal. On the other hand, as second milestone 
regarding the scientific production is the developing of a book chapter for the Cyberparks COST 
Action book. Thanks to the collaboration started on this STSM, Eneko will be included on the 
writing group belonging to the WP1 (Digital methods). 

 Improvement of the developed pre-processing and post-analysis system: At this point, the 
developed system can extract a wide variety of post-analysis statistics, which can be used to 
understand the behaviour of the people in an open space once the data has been collected. In 
this sense, one of the most interesting extensions of this system is to incorporate a pre-analysis 
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module, with a new behaviour prediction functionality. In this way, the system can draw the 
data coming from the sensors in real time, and it can predict, for example, the trajectory that 
the user would take, or the time that the user would spend in the park.  Another statistics that 
the system could predict can be the number of persons that is expected to be in the park in any 
day, taking into account some input values, as for example, the weather forecasting, or the day 
of the week and year. Anyway, in order to incorporate this prediction module, it is strictly 
necessary to have a reasonable quantity of historical data, in order to train and test the 
prediction artificial intelligence algorithms. At this moment, we are working on generating this 
historical repository. Thanks to these new functionalities, the behaviour of the users can be 
studied in a different way. To have the opportunity of predicting user’s movements can allow, 
for example, the adaptation of the open spaces to these behaviours. 

 Adaptation of the developed pre-processing and post-analysis system: As has been explained 
before, the system has been developed with the intention of being perfectly adaptable to new 
situations, new environments, or even other kind of sensors. Thanks to the flexibility inherent 
to the system, the adaptations can be made easily, being strictly necessary to know only the 
structure and the format of the coming new data. In this sense, one the most logical future 
works is to adapt the implemented pre-processing and post-analysis tool to any other scenario, 
both in an outdoor or an indoor environment, in which data is being collected by any network 
of sensors. These extensions would hugely contribute to the improvement of the system and its 
flexibility. 

Having listed all these points, and as conclusion, it is interesting to highlight that our intention is to 
continue collaborating in order to contribute to the wider scientific community, developing a useful pre-
processing and post-analysis system (and potentially pre-analysis), and writing at least the two papers 
describing the main activities performed in this STSM. In fact, this writing is the immediate plan that has 
already started. 
6. Personnel Benefit and mutual benefits for the Home and Host institutions 
First of all, and being on the most important aspects, the work performed in this STSM has been useful in 
order to settle a first stone in the synergy of knowledge between the work performed in the Department 
of Construction, Civil Engineering and Architecture, Università Politecnica delle Marche, and the Deusto 
Institute of Technology, University of Deusto.  
Additionally, the system performed during this STSM supposes a benefit for both home and host 
institutions. For the host institution, this system will serve to analyse the behaviour of the people that 
access to the Parco del Cardeto using the CyberCardeto APP. This system can be used every time it is 
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required, with the intention of analysing all the data that can obtain from the sensors installed in the 
Parco del Cardeto. 
Furthermore, as benefit for the home institution, and thanks to its inherent flexibility, the developed pre-
processing and analysis tool will also be adapted for its use in the digital tools that are being developed in 
Deusto Institute of Technology: EthnoAlly and Cyberparks WAY. Furthermore, these digital tools are of 
interest of the CyberParks COST Action, for this reason, this future work will entail a benefit for all the 
participants of the COST Action. 
Finally, and as has been explained in the previous section, all the activities carried during the two weeks 
that composed the research activity will serve as main content of a scientific paper, which will be 
developed among all the researchers involved in the STSM. The principal intention is to write a journal 
paper, which will be submitted to SENSORS MDPI international journal (2.033 JCR impact factor, Q1 in 
Instruments & Instrumentation). In fact, this research activity has already begun, and it is expected to 
have some results prior to summer 2017. Obviously, this outcome supposes a great benefit for both 
home and host institutions. 
7. Other comments (if any)  
I want to take this opportunity to thank the host of this STSM, Eva Malinverni, and all the participants of 
Cyberparks meeting for welcoming me and for being so kind with me. I am a computer scientist and have 
a PhD in Artificial Intelligence, and in this conference I have met different profiles of professionals such as 
physicists, geographers, architects, and anthropologist (among many others). I have learnt a lot by being 
with them, both in different meetings or within the conference’s tracks. I have seen the science in a way 
that I have never seen it before, and, without any doubt, this is going to be very profitable for my future. I 
hope to meet this friendly group of professionals in the future. 
I also want to thank again the host of this STSM, Eva Malinverni, for giving me this opportunity. 
Additionally, I want to thank also Roberto Pierdicca and Anna Khromova, not only for being great 
colleagues and hosts, but for being also good friends. 
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8. APPENDIX A 
In the following table, the work packages (WPs) that compose this STSM are shown. 
 

 
Table 1: Work Plan 
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9. APPENDIX B 
In the following figure, and example of the resultant CSV file is shown. 
 

 
Figure 8: Example of the resultant file 
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Prof. Dr. CARLOS SMANIOTTO COSTA COST MC Chair, TU1306 CeiED lnterdisciplinary Research Centre for Education and Development Universidade Lusòfona, Campo Grande, 376 1749-024 Lisboa - Portugal  And  To whom it may concern   Subject: Approval letter 

 
This letter is to approve the report entitled “Content and layout design for a mobile application, paired with sensors installed in Parco del Cardeto, Ancona, Italy.”, prepared by Dr. Eneko Osaba, referring to the work done within the Short Term Scientific Mission of the COST Action TU 1306 CYBERPARKS, during his stay at the Department of Civil Engineering and Architecture (DICEA), Faculty of Engineering - Università Politecnica delle Marche (UNIVPM), from March 27 to April 07, 2017.  Moreover during his stay a short seminar has been organized by the 
Department of Civil Engineering and Architecture (DICEA) to promote the 
Cyberparks project and to present the collaborative work between the PhD 
Roberto Pierdicca and the Dr. Eneko Osaba.  
This STSM was closely related to perform different parts of a mobile application 
in a city park to define the CyberCardeto APP. In particular was focused in the 
correct pre-processing and analysis of the data coming from the different 
sensors installed in Parco del Cardeto, in proximity of botanic and historic Points 
of Interest (POIs). In this way, the main objectives of this STSM were focused 
on the knowledge of the environment and the necessity of the project for the 
municipality; the preparation of the environment for its correct deployment; the 
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enhancement of the use of the CyberCardeto APP and promotion during the 
Cyberparks Workshop Meeting in Ancona (3-5 April 2017), in order to obtain 
enough data to analyse, which will be the future work of this research and 
continue this collaboration. 
 
 
l confirm the expected results as in the above mentioned report. 
 
Sincerely 

 
Eva Savina Malinverni (PhD) 

Associate Professor of Geomatics 
  Ancona, 4.05.2017 


