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Executive Summary 

The purpose of deliverable D6.5 is the documentation of the Pilots’ operation, as it is elaborated in the 

Tasks “T6.3 – Mare Protection Pilot”, “T6.4 – Wave Power Pilot”, “T6.5 – Maritime Security and Anomaly 

Detection Pilot”, “T6.6 – Vessel Fault Prediction Pilot” and “T6.7 - Pilots’ Evaluation, Lessons Learnt and 

Impact Assessment” within WP6 “BigDataOcean Ecosystem Pilots and Services Evaluation Phase”. In 

this context, the pilots have provided a descriptive overview of the pilot scenarios and the test cases 

which were evaluated in this document according to the revised D6.2. Firstly, the pilots have conducted 

an internal evaluation of the implemented scenarios and specifically the cumulative 22 test cases which 

are available on the BigDataOcean platform, and secondly, an evaluation of the platform as a whole, 

regarding aspects related to ease of use and available data. Following the internal evaluation, the issues 

that the pilots have located on the platform regarding their pilot cases are documented along with the 

responsive actions that need to be taken in order to maintain a robust implementation of their 

applications. 

Apart from the pilot evaluation, the main target of this evaluation phase has been the evaluation of the 

platform from at least 650 external users, thus reaching at least 1000 cumulative external users. This 

target has been achieved by engaging a number of 755 evaluators (1103 in total when considering the 

previous two phases as well). According to the received responses to the online questionnaire, the 

users have expressed a positive feedback regarding the usefulness and the efficiency of the platform 

with the majority of the evaluators coming from the Maritime Industry (almost 59% of the evaluators).  

The results of the external evaluation have been documented in this deliverable and used as feedback 

to be taken into consideration for the development of the lessons learnt while formulating them into 

adoption guidelines for the users as well as the impact assessment of the project into the business 

market. Briefly, the lessons learnt within the progress of the BigDataOcean project have been the need 

to involve stakeholders as early as possible in every procedure, providing them with simple and focused 

messages under a dynamic way of constant communication and approach, while ensuring the secure 

treatment of proprietary/private data.  As far as the data available in the BigDataOcean platform are 

concerned, marine and maritime data are characterised by a great variability, which makes the presence 

of metadata very important in terms of recognisability and trustworthiness, as well as a means to detect 

overlapping information. Additionally, the two prominent lessons learnt exploitation-wise are first, “Less 

PPT, more MVP” in order to meet the needs and priorities of prospects involved in business 

conversations and trial experimentations and secondly, gathering a diversified group of partners, 

including companies, maritime stakeholders and researchers, thus providing the Consortium with a 

pronounced capacity to observe the complex maritime sector from multiple and complementary 

perspectives. Having assessed the lessons learnt and the overview of the status of the business market, 

the impact that the BigDataOcean exploitation is going to exert, can be summarised into the direct 

impact of the 5 go-to-market journeys (see D7.4) that intend to have a game-changing role in specific 

sectors of the maritime life as well as the impact of BigDataOcean on the maritime industry at large in 

terms of triple sustainability (i.e., environmental, social, economic). 

Based on the accumulated experience and feedback received from the interaction and discussion with 

the pilot users and stakeholders from the maritime industry, a list of adoption guidelines has been 

developed that aim to maximise the exploitation and utilisation of the BigDataOcean platform and 

applications as well as data processing and analytics systems for the maritime industry in general. 
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The BDO solution and its outcomes are expected to be very impactful in such environment that 

embraces the digital innovation from the upper management where the level of technological readiness 

is high, and its outputs (reports, visualisations, API) can be integrated easier in different departments.   
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1 Introduction 

 

1.1 Objective of the deliverable 

The context of this deliverable is to provide a detailed description of the Pilots’ operation and execution 

at the final stage of the project, as it has been elaborated in the Tasks “T6.3 – Mare Protection Pilot”, 

“T6.4 – Wave Power Pilot”, “T6.5 – Maritime Security and Anomaly Detection Pilot”, “T6.6 – Vessel 

Fault Prediction Pilot” and “T6.7 - Pilots’ Evaluation, Lessons Learnt and Impact Assessment” within the 

WP6 “BigDataOcean Ecosystem Pilots and Services Evaluation Phase”. Since the pilot cases have been 

fully implemented, internal and external users have been evaluating both the pilot applications and the 

final release of the BigDataOcean platform. The results that are collected from the pilots’ test cases 

evaluation and the parallel qualitative and quantitative evaluation of the platform are provided in detail 

in this document, along with the Pilots’ and external users’ feedback, thus concluding the final 

evaluation phase. Based on the collected data an overall assessment and evaluation of the 

BigDataOcean project is also reported in the document on hand. Benchmarking and impact assessment 

are provided according to the expectations of the end user organisations. Finally, the lessons learnt 

from the BigDataOcean project have been generated and are provided along with methodological 

adoption guidelines for the further exploitation and utilisation of the BigDataOcean platform, the tools 

and the provided services. 

1.2 Relation with other Tasks and WPs 

The work reported in this deliverable is part of the Tasks “T6.3 – Mare Protection Pilot”, “T6.4 – Wave 

Power Pilot”, “T6.5 – Maritime Security and Anomaly Detection Pilot”, “T6.6 – Vessel Fault Prediction 

Pilot” and “T6.7 - Pilots’ Evaluation, Lessons Learnt and Impact Assessment” within the WP6 

“BigDataOcean Ecosystem Pilots and Services Evaluation Phase”. Since the pilots have been fully 

realised, each pilot is running the test cases for all the scenarios which have been described in “D6.2 – 

BigDataOcean Pilots Readiness Documentation“ and the implementation of which has been extensively 

described in “D5.5 – BigDataOcean Platform Release 3.00” (M24) and “D5.6 – BigDataOcean Platform 

Final Release” (M30). During the realisation of the scenarios, the pilots are evaluating the test cases 

according to the Validation and Evaluation Framework that has been developed in the “D6.1 – 

BigDataOcean Validation Framework“. Additionally, both the pilot services and the final version of the 

platform are evaluated by a number of external users who are related to the marine, maritime, marine 

academic and the computer engineering industries (see the whole list of users’ fields in Table 7-1). 

According to D6.1, during the final phase of evaluation, which ends with the delivery of this document 

and the end of the project, at least 640 external users should provide feedback on the platform, thus 

along with the previous phases, reaching the target of at least 1000 cumulative responses. This target 

has been achieved by acquiring 755 responses during the final phase to the online questionnaire that 

has been created for this purpose, and thus having successfully received feedback by 1103 cumulative 

users. Many of the dissemination and communication activities of the WP8 tasks, as they were reported 

in “D8.5-Final Dissemination, Communication, Stakeholder Engagement Report”, contributed in 

reaching this number of users and engage them in the evaluation of the BigDataOcean solution. 

 



BigDataOcean BigDataOcean Final Evaluation, 
Methodology and Adoption Guidelines  

  D6.5 

  
 

 

 

15 
 

  

1.3 Structure of the Document 

This document is structured in ten chapters.  

The first chapter provides an overall introduction to the deliverable objectives and positioning within 

the project.  

The second chapter describes the implementation of the validation framework with regard to the 

final evaluation phase of the BigDataOcean platform. 

Chapters three, four, five and six contain information on the pilots’ realisation. The respective sub-

sections, which are repeated in each chapter, provide details on the evaluation of each pilot test cases, 

the platform and data qualitative evaluation according to the validation framework, the issues faced by 

the pilots during the last evaluation phase and the responsive actions that are providing after the end 

of the BigDataOcean project. 

In chapter seven, the overall evaluation of the BigDataOcean platform and the pilot scenarios from 

external and internal users is provided. Additionally, the qualitative evaluation of the platform reported 

by the pilots is aggregated in one section, providing a cross analysis of the four evaluations 

The eighth chapter presents the quantitative evaluation of the platform which refers to the validation 

of the technical aspects of the platform operation during the evaluation phase conducted by the pilots 

and the external users. 

The context of the ninth chapter focuses on the knowledge and experience acquired during the 

BigDataOcean project. Initially, the lessons learnt are documented in the form of both generic/ 

horizontal lessons and in those related to maritime landscape and organisations. Additionally, a 

description of the exploitation lessons and the impact assessment into the business market are also 

described. Finally, the lessons learnt from the BigDataOcean project (with regard to the implementation, 

operation and execution of maritime big data pilots) were generated, formulating them as 

methodological adoption guidelines for the further exploitation and utilisation of the BigDataOcean 

platform, tools and services.   

The last chapter concludes this deliverable. 
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2 Applying Evaluation and Validation Framework 

This document provides insight to three main subjects. The first one is reporting the pilots’ operation 

and execution during the months M25 to M30, which is extensively described in the following sections 

where each Pilot is reporting their cases overview. The second subject refers to the evaluation progress 

both regarding the pilot scenarios as well as the overall evaluation of the platform, including evaluation 

by external users, and the third one, regards the lessons learnt while formulating them into adoption 

guidelines for the users as well as the impact assessment of the project into the business market. The 

connection between the Evaluation and Validation Framework, which has been documented in D6.1, 

and the evaluation applied during the final evaluation phase, which starts with the delivery of the D6.4 

and ends with the delivery of the D6.5 at the end of the project (M25 to M30), will be summarised in 

this section.  

In terms of the evaluation methodology, the evaluation progress is based on the models that have been 

documented in the Evaluation and Validation Framework. Thus, a series of evaluation cycles has already 

been realised during the final evaluation phase, as suggested by the V-model software development 

life cycle methodology (as documented in D6.1). These cycles consist of the user interaction with the 

BigDataOcean platform and the respective feedback provided to the development team on regular 

basis. In order to obtain essential information that will assist the development of a robust and useful 

product, the users that have been contacted in order to check and evaluate the platform are people 

who belong to the recognised (in the context of D6.1 and D6.2) stakeholder groups. Additionally, the 

evaluation and the feedback received is following the evaluation plan, which is describing the qualitative 

and quantitative evaluation metrics that the users had to evaluate as well as the means and the 

activities which engaged the users into the evaluation process. In accordance to the evaluation plan, a 

series of activities have taken place, which define each evaluation cycle. Thus, along with dissemination 

activities, which have as their main objective the engagement of external end users, validation activities 

have also been arranged within the events where the BigDataOcean project has been represented. 

During the validation activities, the targeted group was presented to the BigDataOcean platform. In 

cases of a booth, live interviews and the hackathon, a live demonstration of the product has been 

realised and then the engaged users, after their registration to the platform, were requested to provide 

feedback regarding their experience in the use of the platform. For the evaluation of the final release 

of the platform, which is providing the final stable version of the test cases, the questionnaire that was 

used during the previous phase has been enriched accordingly in order to assess the user needs both 

regarding the platform general applications and the distinct pilot cases. Thus, an online questionnaire1 

has been available to the users in order to provide feedback to the development team of the 

BigDataOcean product. The questionnaire is also provided in ANNEX II.  

Apart from the qualitative evaluation that has been performed by the end users, the quantitative 

evaluation of the platform has also been under parallel realisation, through the proper reporting and 

logging methods, which have been developed in the backend by the technical partners of the 

BigDataOcean project. 

                                                

1 https://goo.gl/forms/Vxds36Qu8MfOuzo62 
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3 Pilot 1- Vessel Fault Prediction  

3.1 Pilot Overview 

Vessel Fault Prediction Pilot is focused on two scenarios: i) Fault Detection and Predictive Maintenance 

using data from FOINIKAS (shipping company); and ii) Fuel Consumption Reduction using data from 

ANEK (maritime company). The two scenarios are further described, specifying and detailing a set of 5 

test cases that are more complete in terms of user actions and variables involved. The datasets involved 

in each scenario are now explicitly identified. The full description of envisaged scenarios/ test cases 

and their implementation plan were presented in D6.2. In this section, a high level overview of the 

functionality is provided, regarding the latest version of the pilot available on BDO platform, which is 

an updated version of the pilot that was presented and evaluated in D6.4, taking into account users’ 

feedback and internal feedback from experts. 

3.2 Test Cases Execution  

3.2.1 Evaluation of the Pilot Test Cases on the BigDataOcean Platform 

Following the implementation plan, at this stage for Fault Detection and Predictive Maintenance 

Scenario (P1SC1) all three test cases are completed and integrated in the platform: Test Case – 

Representation model design (P1SC1_1), Test Case – Predictive diagnostics estimates extraction 

(P1SC1_2) and Test Case – Predictive prognostics estimates extraction (P1SC1_3). 

For Fuel Consumption Reduction Investigation Scenario (P1SC2) both test cases are completed and 

incorporated in the platform: Test Case – Fuel consumption reduction investigation preparation 

(P1SC2_1) and Test Case – Fuel consumption reduction investigation real-time execution (P1SC2_2). 

The execution of the tests cases is performed as explained in D6.2 and a validation of the different 

steps necessary to execute it is presented. 

 

Fault Detection and Predictive Maintenance Scenario (P1SC1) 

• Datasets associated with this scenario: 

o Inspections historical data - communication and details about defects in ship components 

and equipment and their status - Observations/ Deficiencies raised during various 

inspections (Defects Reporting Database) (DS_#2 described in D2.1); 

o Information about the maintenance tasks performed in intervals according to 

manufacturers and class requirements (Plan Maintenance System Database) (DS_#5 

described in D2.1). 

P1SC1_1 – Representation model design: In this first test case the model representing the dependencies 

between the components is defined and the criticality of each component in terms of failure effects 

(i.e. the level of impact by the breaking down of the component with regards to individual operation 

and the propagating effects to interconnected systems) is manually declared. 

P1SC1_2 – Predictive diagnostics estimates extraction: In this test case, the predictive diagnosis 

estimates for the failure cause probability regarding the vessel’s components under investigation are 

produced. In this step, the proactive actions that can be taken for the design of a proactive maintenance 

strategy are extracted. 



BigDataOcean BigDataOcean Final Evaluation, 
Methodology and Adoption Guidelines  

  D6.5 

  
 

 

 

18 
 

  

P1SC1_3 – Predictive prognostics estimates extraction: In this test case, the predictive prognostics 

estimates for the failure effect probability regarding the vessel’s components under investigation are 

produced. In this step, the proactive actions that can be taken in order to prevent or be better prepared 

against components failures through the design of a proactive maintenance strategy are extracted. 

In brief, the procedure followed is that after the log in, the available vessels with their main 

characteristics are shown and the user chooses one of them. Afterwards, the key equipment, in total, 

of the selected vessel appears on screen (systems, subsystems, components) along with the failure 

probability/severity matrix. Under Hierarchy option the user chooses the component of interest and 

runs the predictive diagnostics and predictive prognostics analysis. 

In the indicative Figures below (from Figure 3-1 to Figure 3-5), the graphical user interface, with the 

steps, parameters and results for FOINIKAS test cases execution, are depicted. 

 

 

Figure 3-1: Fault Detection and Predictive Maintenance Scenario (P1SC1) entry page with 

FOINIKAS vessels 

 



BigDataOcean BigDataOcean Final Evaluation, 
Methodology and Adoption Guidelines  

  D6.5 

  
 

 

 

19 
 

  

 

Figure 3-2: FOINIKAS selected vessel overview 
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Figure 3-3: Vessel Systems & Sub-Systems Hierarchy 

 

 

Figure 3-4: Predictive Diagnostics Analysis for Diesel Engines 

 

 

Figure 3-5: Predictive Prognostics Analysis for Diesel Engines 
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Fuel Consumption Reduction Investigation Scenario (P1SC2) 

• Datasets associated with this scenario: 

o Vessel route, vessel speed, fuel consumption, mean wind force (EPOS) (DS_#1 in D2.1); 

o Horizontal wind speed, gust wind speed, significant wave height historical data (DS_#6 

described in D2.1); 

o (Historical and (near) Real-Time) Vessel Tracking Data collected from the Automatic 

Identification System (AIS) (DS_#9 described in D2.1). 

P1SC2_1 – Fuel consumption reduction investigation preparation: In this first test case, the desired fuel 

consumption reduction strategies are tested, in which the correlation of the historical data related to 

the draft of the vessel and the historical weather data obtained from open sources is exploited. 

P1SC2_2- Fuel consumption reduction investigation real-time execution: In this test case, the impact 

that the operational decisions taken will have on the fuel consumption of the vessel is estimated, 

utilising the more accurate near-real-time short term weather predictions. 

In this scenario, two roles are supported, where users belonging to each role have different capabilities. 

The first role is the data analyst who will take over experimenting with the data and parameterise the 

algorithms, while the second role is related to the business user who, based on the work done by the 

analyst, will introduce some simple items related to an upcoming trip and will take back forecasts. 

Presenting in short the procedure followed, after the log in, the user finds himself in the entry page 

with ANEK vessels and their main characteristics in order to choose the one of interest. The Association 

Models option is mainly for the analyst role in order to create and edit the algorithms on which the 

forecast analysis is made. In the Forecast option of the menu, the pre-edited algorithms run will provide 

the requested forecast analysis for the selected vessel and trip, in consumption over speed and arrival 

time over speed diagrams, along with historical visualisation using also a thermal display map. 

In the indicative Figures below (from Σφάλμα! Το αρχείο προέλευσης της αναφοράς δεν 

βρέθηκε. to Σφάλμα! Το αρχείο προέλευσης της αναφοράς δεν βρέθηκε.), the graphical user 

interface, with the steps, parameters and results for ANEK test cases execution, are depicted. 
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Figure 3-6: Fuel Consumption Reduction Investigation Scenario (P1SC2) entry page with 

ANEK vessels 

 

 

Figure 3-7: Associations Models (analyst role) 
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Figure 3-8 : Forecast Analysis for Hellenic Spirit vessel on the route Patra-Ancona 

(business user role) 

 

3.2.2 Evaluation of the Test Cases Results 

In this section, feedback is provided in Σφάλμα! Λανθασμένη αναφορά σελιδοδείκτη στον εαυτό 

του. collected during the evaluation of the test cases, making use of the template in Table 3.3 provided 

in D6.1.The evaluation of the 2 Scenarios was performed by the most competent, highly experienced 

executives of ANEK and FOINIKAS companies, more suitable to execute this task.  

Table 3-1: User evaluation of Pilot 1 test cases 

Test Case 
ID 

Test Case Title 
Completed 
without 

Help 

Completed 
with Help 

Completed 
with bugs 

Not 

completed 
due to 

bug 

Not 
completed 

after help 

Useful 
(1-5) 

Easy 

(1-

5) 

P1SC1_1 
Representation 

model design 
X     4 5 

P1SC1_2 

Predictive 
diagnostics 

estimates 

extraction 

X     4 5 

P1SC1_3 

Predictive 
prognostics 

estimates 
extraction 

X     4 5 

P1SC2_1 

Fuel consumption 

reduction 
investigation 

preparation 

X     4 5 

P1SC2_2 

Fuel consumption 

reduction 
investigation real-

time execution 

X     4 5 

 

In addition to the above evaluation, in the following Table 3-2, the results regarding the different pilot 

related KPI’s, as reported in Table 2-1 of D6.2, are depicted.  

Some of them, were not achieved as they were exactly predicted. It can be safely said that this is 

something completely anticipated in an initial attempt of an innovative system of such a magnitude and 

in such a challenging field trying to address major operational costs of these great assets.   

Table 3-2: Considered KPIs and respective Measurable Indicators for Pilot 1 

Stakeholder KPIs and Measurable Indicators As-Is Value 
To-Be 

Value 

Achieved-

Value 

Ship Owners 

Efforts spent due to unplanned 

repairs 
   

• Number of unplanned 

repairs 
5 / year 4 / year 4 / year 
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• Costs of unplanned 

repairs 

$ 40k / 

year 

$ 32k / 

year 
$ 38k / year 

• Variation in earnings 

due to unexpected 
vessels’ inactivity 

2 days / 

year or 

$ 28k / 

year 

1 day / 
year or $ 

14k / year 

1,5 day / year 
or $ 21k / 

year 

• Man-hours spent in 

unplanned repairs 
300 240 280 

Fuel consumption    

• Daily consumption 
variation 

25-30 tons 

HFO 

22,5-27 

tons HFO 

24-29 tons 

HFO 

• Daily cost variation $ 2k $ 1,8k $ 1,95k 

Efforts spent in data bases 

maintenance 
   

• Number of data bases 4 3 4 

• Person-months spent 4 / year 3 / year 4 / year 

Maritime 

Equipment 

Constructors 

Efforts spent due to unplanned 

repairs 
   

• Number of unplanned 
repairs 

2 / year 1 / year 1/ year 

• Costs of unplanned 

repairs 

€ 100k / 

year 

€ 50k / 

year 

€ 50k / year 

Transport and 

Logistics 

Impacts on provided services 

due to unexpected repairs 
   

• Delays to deliver the 
services 

5 days / 

year 

4 days / 

year 
4 days / year 

• Cost due to delays 
€ 180k / 

year 

€ 144k / 

year 
€ 144k / year 

Fuel consumption    

• Yearly cost variation 
€ 20k / 

year 

€ 18k / 

year 
€ 18k / year 

3.3 Quality in Use Evaluation  

3.3.1 Platform quality evaluation 

The pilot results to questionnaire on qualitative evaluation metrics, based on Table 2-5 from D6.1, are 

presented in Table 3-3.   

Table 3-3: BDO platform qualitative evaluation in executing Pilot 1 test cases 

Question 
Mandatory/ 

Optional 

(1-5) - poor level 

to high level  

How accurately can you complete your goals when using 

BigDataOcean platform?  
M 4 
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Do you think that the BigDataOcean platform is efficiently 
covering its intended purpose?  

M 4 

How useful do you find the BigDataOcean platform?  M 4 

How much do you trust the BigDataOcean platform and the 

provided results?  
M 4 

Do you feel that the BigDataOcean platform provides a 

comfortable UI and workflow?  
M 4 

How sure are you that the BigDataOcean platform is not 
exposing you on economic damage? 

M 4 

How easy was it for you to learn how to use the 

BigDataOcean platform?  
M 4 

How possible is to use the BigDataOcean platform also for 

other purposes than the one you intended to?  
M 3 

To which extent do you think that the BigDataOcean 

platform can be used by users with disabilities?  
M 2 

 

 

3.3.2 Data quality evaluation 

Pilot results to questionnaire on qualitative data evaluation metrics based on Table 2-6 from D6.1 are 

presented in the following Table 3-4. 

Table 3-4: Data qualitative evaluation in Pilot 1 

Related Question 
Mandatory/ 

Optional 

(1-5) - poor level 

to high level 

To what extent do you find the provided data reliable in 

terms of errors? 
M 5 

To what extent are the data provided within the range of 

known or acceptable values?  
M 5 

To what extent do you think that the data are regularly 
updated?  

M 5 

To what degree do you think that the source of data can 
be verified?  

M 5 

To what degree the data content can be correctly 

explained according to known or well-defined terms, 
M 5 
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attributes, units, codes, abbreviations, or other 

information?  

To what extent can private and public data be accessed?  M 5 

To what degree are the retrieved datasets within the 
retrieval theme needed?  

M 4 

To what degree are all relevant data provided with no 

missing entries or missing values?  
M 4 

To what degree the available documentation consists of 

data specification like data name, definition, ranges of valid 
values, business rules, etc?  

M 4 

During a certain time, are data following the same format 

and structure?  
M 4 

To what extent are the data free of invalid values (e.g. 
strings instead of numerical values)?  

M N/A 

To what extent did you receive datasets with repeated 
instances of the same property that should be provided 

only once?  

M N/A 

To what degree is the discrete number of provided 
visualisations satisfactory for the intended context of use?  

M 5 

To what degree are the data (content, format, etc.) clear 
and understandable?  

M 4 

To what extent the data or information are beneficial and 

provide advantages from their use?  
M 4 

To what degree was authentication requested before 

retrieving confidential information?  
M N/A 

How satisfactory do you find the amount of data types and 

the volume of open data provided?  
M 4 

To which degree will the deficiency of a component impact 
data accuracy and integrity?  

M 4 

 

3.4 Problems Faced and Responsive Actions 

In this evaluation phase users evaluated the updated version of the Pilot in the BDO platform (i.e., an 

updated version of the one that was evaluated in the previous evaluation and the results were reported 

in D6.4). All users mentioned that services related to the Vessel Fault Prediction Pilot have been further 

improved and enhanced since the previous evaluation. Nevertheless, there is still room for further 

upgrade. 
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4 Pilot 2 – Mare Protection  

4.1 Pilot Overview 

Mare protection service provides a series of applications based on the POSEIDON Oil Spill Model, which 

are offering essential information for the effective response and management of possible oil spill 

pollution incidents. 

Forecasting simulations, enhanced with various cross-sectoral marine data, are taking advantage of the 

variety and extended ocean data volume available in the BigDataOcean platform. 

The service is implemented through three specific applications which are offering to the end user 

various options to derive valuable information in case of oil spill accidents.  

• Application 1 – Oil Spill Dispersion Forecast Acquisition: The user can request an oil spill 

simulation by defining time and place of the oil spill occurred, as well as the duration of the 

forecast. As a result, he will have access to a visualised interactive presentation of the oil spill 

evolution, the areas that could be affected and possibly threatened by severe pollution, as well 

as MarineTraffic AIS information. Various environmental forcing can be used as an input for 

the simulations: POSEIDON products for the Aegean and the Mediterranean Sea (ocean 

circulation, waves and atmospheric forecasts), or COPERNICUS forecasting data for ocean 

circulation and waves in the Mediterranean Sea. 

• Application 2 – High Risk Pollution Areas:  A limited scale risk assessment analysis is available 

through this application in order to identify areas of high-risk regarding oil pollution. The user 

can choose the area of interest and see the analysis results presented with the areas of high 

sensitivity. POSEIDON – HCMR ocean circulation, wave and weather forecast for the Aegean 

and the Mediterranean Sea can be used as an input in this application. Natura 2000 protected 

areas are also available. 

• Application 3 – Underwater Accident: A hypothetical accident during oil drilling can be simulated 

in this application. The oil is considered to be released on the seabed and the 3-d oil dispersion 

results are delivered within a few minutes time from the user request. 

On the landing page of Pilot 2 Mare Protection Service, the user can find a brief description of the three 

scenarios implemented (Figure 4-1). When the user selects Application 1 he will land on the input page 

of the first scenario – Oil Spill Dispersion Acquisition (P2SC1). Through that page all the four test cases 

of the first scenario can be performed by selecting the appropriate parameter. Depending on the input, 

the four test cases of the first scenario, described in detail in D6.2, will be available on the output page 

of application 1:  

• Scenario – Oil Spill Dispersion Forecast Acquisition (P2SC1): 

o Test Case – Oil spill dispersion in marine environment (P2SC1_1)  

o Test Case – Oil spill simulation using environmental forcing other than the POSEIDON 

products (P2SC1_2) 

o Test Case – Areas to be affected from detected oil spill (P2SC1_3) 

o Test case – Oil spill dispersion evolution in time presented along with marine traffic AIS 

data information (P2SC1_4) 

The user can step back on the landing page in order to initialise through application 2 the second and 

the third scenario explicitly described in D6.2: 
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• Scenario – High Risk Pollution Areas (P2SC2): 

o Test Case – High risk pollution areas from potential oil spill in the sea (P2SC2_1). 

• Scenario – Underwater Accident: Oil Release at the Seabed (P2SC3): 

o Test case – Oil pollution in the sea from drilling activities (P2SC3_1). 

 

 

Figure 4-1: Pilot 2 landing page 

 

4.2 Test Cases Execution  

4.2.1 Evaluation of the Pilot Test Cases on the BigDataOcean Platform 

Mare Protection Service has been developed according to the design plan and defined KPIs thoroughly 

described in D6.2. Three scenarios constitute Pilot 2 – Mare Protection from oil spills. The applications 

of the service are described and evaluated as follows: 

4.2.1.1 Oil Spill Dispersion Forecast Acquisition 

Through the first application of the service, the user can perform single point oil spill simulations 

anywhere in the Mediterranean Sea. The input must be defined:   

• Position of the oil spill: The user can click on the map to select the point of an oil spill incident 

or add manually position latitude and longitude. Up to one point sources can be selected. 

• Date and time: Select the oil spill starting date and time (UTC). For historical simulations it can 

be chosen date and time up to one year back. 

• Volume of the oil spilled in the sea. 

• Oil Density in kg/ m3 

• Evacuation time: the duration of oil volume release in the sea. 

• Output time interval: the time step of the output results. 

• Simulation length: The duration of the requested simulation in hours (maximum length of 30 

days). 

• Output time interval: the time step of the output results in hours. 
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Environmental data (ocean circulation and waves) from two different sources (Poseidon System and 

Copernicus service) can be used as an input for the requested simulations. Available Datasets: 

Ocean Circulation model: the forecasting product will be used as the hydrodynamic input for the oil spill 

simulation. The user can choose among the following: 

• POSEIDON High resolution Aegean Model 

• POSEIDON Mediterranean Model 

• COPERNICUS Mediterranean Model 

Wave model: the forecasting product will be used as wave input for the oil spill simulation. The user 

can choose among the following: 

• POSEIDON WAM Cycle 4 for the Aegean 

• POSEIDON WAM Cycle 4 for the Mediterranean 

• COPERNICUS Wave Model for the Mediterranean 

The user can also add two layers to be presented with the oil spill dispersion results: Natura protected 

areas and MarineTraffic AIS information (Figure 4-2). 

 

 

Figure 4-2: Input parameters for P2SC1 

 

When the user clicks to submit his request, he is directed to the page that shows information about the 

oil spill incident and the study conditions (Figure 4-3). He is also having access to the visualised results 

of the spill trajectory and evolution in time and information of the oil spill state at each time step 

(percentage of evaporated and emulsificated oil volume, volume at coasts and on sea surface. The user 

can also select to see two additional layers on the map: Natura protected areas and AIS vessel position 

information at the specific time and space frame of interest. Thus, the user can have a direct preview 

of the areas that are in risk of pollution. Furthermore, it can be shown if a vessel is related to an oil 

spill release in the marine environment (Figure 4-4). 

The user can also download the simulation’s output file, also create and download a pdf report which 

contains some snapshots of the spill’s evolution in time. 
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Figure 4-3: Output features for P2SC1 

 

Figure 4-4: Visualisation of P2SC1 test cases along with additional layers of Natura 

protected areas and AIS ship 

 

4.2.1.2 High Risk Pollution Areas 

 

In this scenario, a limited scale risk assessment analysis can be performed in order to identify areas of 

high risk regarding oil pollution.  

The user selects the area of interest: the blue rectangle presented on the map must be adjusted to the 

area the user wishes to investigate. The lock area button must be clicked to lock the coordinates (Figure 

4-5). 

The user adds oil spill sources: Once he has selected the area, he can choose up to four point sources 

within this rectangle. More intense ship lines are clearly visible in order to choose oil sources along 

them. All the simulation points must be placed inside the selected area, otherwise the simulation cannot 

be executed. The user can add an oil spill using the green button, remove oil spill using the red button 

or go back to edit the limits of the geographical area he has selected (Figure 4-6). 
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Figure 4-5: Input parameters for P2SC2 : select area of interest 

 

Figure 4-6: Input parameters for P2SC2 : add oil spill sources 

When the user has submitted his request he will be directed to the output page, which follows the same 

logic of application 1, as described in the previous paragraph. The visualised representation of the 

evolution of the various oil spill sources is offered to the user along with the protected areas information 

(Figure 4-7).  

This test case is mostly addressed to users that are interested to perform limited scale risk assessment 

experiments for specific areas of interest. For example, long runs (up to 30 days) can be performed in 

order to study seasonal risks in specific areas. 
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Figure 4-7: Visualisation of P2SC2 test case along with the additional layer of Natura 

protected area 

4.2.1.3 Underwater Accident 

A hypothetical accident during oil drilling can be simulated using application 3. The oil is considered to 

be released on the seabed and the 3-d oil dispersion results are delivered within a few minutes time 

from the user request. 

The requested input is similar to the one described in the first application.  

The user must choose position of the oil spill, date and time, volume and oil density evacuation time, 

simulation length and output time interval. Only Poseidon forecasting products are available for use in 

this application. Natura protected areas are also available as an additional layer (Figure 4-8). 

Once the user has submitted his request, in a few minutes time he will have access to the visualised 2-

d and 3-d results of the hypothetical accident. It is assumed that the oil is being released on the seabed 

e.g. during oil drilling activities (Figure 4-9).  

 

Figure 4-8: Input parameters for P2SC3: simulate an underwater accident 
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Figure 4-9: 2-D and 3-D visualisation of P2SC3 test case 

 

4.2.2 Evaluation of the Test Cases Results 

Feedback was collected from internal users who were asked to evaluate the pilot 2 test cases, making 

use of the template in Table 3.3 provided in D6.1.  All the test cases implemented in the Pilot 2 service 

were performed successfully, as reported in the next Table 4-1. 

Table 4-1: User evaluation of Pilot 2 test cases 

Test Case 

ID 

Test Case 

Title 

Completed 

without 
Help 

Completed 

with Help 

Completed 

with bugs 

Not 
completed 

due to 
bug 

Not 

completed 
after help 

Useful 

(1-5) 

Easy 

(1-

5) 

P2SC1_1 

Oil spill 

dispersion in 

marine 
environment  

x     5 5 

P2SC1_2 

Oil spill 

simulation 
using 

environmental 
forcing other 

than the 

POSEIDON 
products 

x     4 4 

P2SC1_3 

Areas to be 

affected from 
detected oil 

spill 

x     5 5 

P2SC1_4 
Oil spill 
dispersion 

evolution in 

x     4 4 
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time 

presented 
along with 

marine traffic 
AIS data 

information 

P2SC2_1 

High risk 
pollution 

areas from 

potential oil 
spill in the sea 

x     4 4 

P2SC3_1 

Oil pollution in 

the sea from 
drilling 

activities 

x     5 5 

 

4.3 Quality in Use Evaluation  

4.3.1 Platform quality evaluation 

In order to evaluate the platform quality in use, the user was also asked to answer a few quantitative 

questions based on the evaluation metrics provided in D6.1. Table 4-2 contains the obtained answers. 

Table 4-2: Platform quality evaluation 

Question 
Mandatory/ 

Optional 

(1-5) - poor level 

to high level  

How accurately can you complete your goals when using 

BigDataOcean platform?  
M 5 

Do you think that the BigDataOcean platform is efficiently 

covering its intended purpose?  
M 5 

How useful do you find the BigDataOcean platform?  M 4 

How much do you trust the BigDataOcean platform and the 
provided results?  

M 5 

Do you feel that the BigDataOcean platform provides a 

comfortable UI and workflow?  
M 4 

How sure are you that the BigDataOcean platform is not 

exposing you on economic damage? 
M 5 

How easy was it for you to learn how to use the 
BigDataOcean platform?  

M 4 

How possible is to use the BigDataOcean platform also for 
other purposes than the one you intended to?  

M 4 
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To which extent do you think that the BigDataOcean 
platform can be used by users with disabilities?  

M 5 

 

4.3.2 Data quality evaluation 

Apart from the platform quality evaluation the internal user of the Pilot has answered a brief 

questionnaire on qualitative data evaluation metrics based on the respective metrics from D6.1. The 

results are presented as follows in Table 4-3: 
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Table 4-3: Internal BDO platform evaluation of data quality by Mare Protection Pilot 

Related Question 
Mandatory/ 

Optional 

(1-5) - poor level 

to high level 

To what extent do you find the provided data reliable in 

terms of errors? 
M 5 

To what extent are the data provided within the range of 

known or acceptable values?  
M 5 

To what extent do you think that the data are regularly 
updated?  

M 5 

To what degree do you think that the source of data can 
be verified?  

M 5 

To what degree the data content can be correctly 

explained according to known or well-defined terms, 
attributes, units, codes, abbreviations, or other 

information?  

M 5 

To what extent can private and public data be accessed?  M 3 

To what degree are the retrieved datasets within the 
retrieval theme needed?  

M 5 

To what degree are all relevant data provided with no 

missing entries or missing values?  
M 5 

To what degree the available documentation consists of 
data specification like data name, definition, ranges of valid 

values, business rules, etc?  

M 5 

During a certain time, are data following the same format 

and structure?  
M 5 

To what extent are the data free of invalid values (e.g. 
strings instead of numerical values)?  

M 5 

To what extent did you receive datasets with repeated 

instances of the same property that should be provided 

only once?  

M 1 

To what degree is the discrete number of provided 
visualisations satisfactory for the intended context of use?  

M 5 

To what degree are the data (content, format, etc.) clear 
and understandable?  

M 4 
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To what extent the data or information are beneficial and 

provide advantages from their use?  
M 5 

To what degree was authentication requested before 

retrieving confidential information?  
M 5 

How satisfactory do you find the amount of data types and 

the volume of open data provided?  
M 5 

To which degree will the deficiency of a component impact 
data accuracy and integrity?  

M 1 

 

 

4.4 Problems Faced and Responsive Actions 

During the evaluation of Pilot 2 service of the BigDataOcean platform and the testing of all the cases 

implemented, no significant problems occurred. All the simulations and experiments executed in due 

time and the results were reliable and satisfactory. In order to verify the accomplishment of the targeted 

goals during the implementation of the service, the recorded values are presented in Table 4-4 by 

adding the ‘Achieved value’ column to Table 3-1 of D6.2 which provides the KPIs and Measurable 

indicators as they were set for Pilot 2. 

Table 4-4: Considered KPIs and respective Measurable Indicators for Pilot 2 

Stakeholder KPIs and Measurable Indicators As-Is Value To-Be Value Achieved value 

All 

Provide multiple sources of forecast 
data as input for the oil-spill model 

1 2 - 4 2 

Availability of the oil-spill forecast 

simulation (value is per year and 
based on the input) 

78% 93% 87% 

Time spent to complete a limited 
scale risk assessment analysis 

Several 
days 

One to two 

hours 
2 hours 

Number of different data types 

visualised together with the oil-spill 
forecast: 

• AIS data (ship trajectories) 

• NATURA 2000 areas 

0 >=2 2 

Number of dimensions used for the 

oil-spill forecast visualisation 
2D 3D 2D and 3D 

Estimated time to visualise more 
than two different data types 

together with the oil-spill forecast: 
e.g. AIS data (ship trajectories), 

NATURA 2000 areas, forecasting 

fields 

>30min <10min <10min 
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As availability of the oil-spill forecast simulation indicator is considered the percentage of the successful 

oil spill model runs, which provide a valuable output file. This indicator has been estimated considering 

that a user requests one simulation every day of the year. This indicator is almost entirely depended 

on the availability of the circulation, meteorological and sea state forecasts available on the platform. 

The fact that the service provides all the above forcing data by two different sources means that they 

will always be available data in order to perform a successful simulation, coming from one source or 

another. That leads us to the conclusion that this indicator should be reaching ~99%. 

The fact that, at this point, the value of this indicator is 87% is due to the luck of meteorological data 

during the period of 21/03/2019 – 07/05/2019. This situation was caused by technical problems on the 

servers where the forecasting models run. Taking into account that historical data are available to the 

platform for one year back starting from present day, this indicator will exceed 98% on May 2020. 
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5 Pilot 3 – Maritime Security and Anomaly Detection 

5.1 Pilot Overview 

The Maritime Security and Anomaly Detection pilot aims at the detection of uncommon behaviour of 

vessels regarding their navigational or static characteristics. In the context of this section we will refer 

to this pilot as the Anomaly Detection platform. The Anomaly Detection platform employs big data 

processing and machine learning techniques and relies on the integration of multiple data sources to 

ensure that the large volumes of data that are already available are exploited as much as possible 

deriving interesting information for maritime safety. In this section we provide a high level overview of 

the functionality supported by the second version of Anomaly Detection platform, which is an updated 

version of the pilot that was presented and evaluated in D6.4, taking into account users’ feedback and 

internal feedback from experts (e.g., marketing department). Figure 5-1 depicts the landing page of 

the Anomaly Detection platform. 

 

5.1.1 Vessel events  

The landing page of the Anomaly Detection platform, as depicted in Figure 5-1, contains three tabs: (i) 

The “Incidents per area” tab, the “Incidents per vessel” tab and the “Vessels of interest” tab.  

The “Incidents per area” option depicts the latest 1000 anomaly detection events that are distinguished 

into the following categories, each one highlighted using a different colour: (i) proximity events 

(highlighted in red), (ii) route deviations (highlighted in blue-green), (iii) shallow waters (highlighted in 

yellow) and (iv) lost track (highlighted in blue).  

The vessel incidents (i.e., deviations from common navigational behaviour) that are related to current 

and historical positional data and can be detected in the Anomaly Detection platform are the following:  

• Route Deviations: A route deviation event occurs when a vessel deviates from all possible 

normal tracks that other vessels of its category follow between the same origin and destination 

ports. We have computed all possible port-to-port routes for each vessel category based on 

archived positional AIS data covering a period of two years. The aggregated tracks that all 

vessels of a specific type followed for each port-to-port route are represented as convex hulls. 

When the positions of a vessel deviate from these convex hulls given a spatial threshold s and 

a temporal threshold t, a route deviation event is triggered. Moreover, for each convex hull we 

maintain statistics related to the course, speed and heading of the vessels from which the 

convex hull was created. Thus, a route deviation event may also be triggered when a vessel’s 

position is located inside a convex hull but it stays there for an unusual period of time (beyond 

a threshold), or makes unusual course and/or speed changes.  

• Proximity events: Proximity events occur when the distance between two (or more) vessels is 

smaller than a spatial threshold s. Depending on the speed of the vessels in proximity and their 

heading, a proximity event might be a collision event. Apart from collisions, proximity events 

can be differentiated into the following cases: (i) transshipments, i.e., when vessels navigate 

with low speed next to each other in order to exchange goods, (ii) bunkering, i.e., when a 

vessel loads fuel to another vessel, (iii) tugging, i.e., when a tug boat drags or pushes a large 

vessel in or out of a port (where the large vessel would be difficult to manoeuver), and, (iv) 
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piloting, when a -usually- large vessel gets approached by a  smaller one carrying a pilot that 

will help the large vessel navigate into a port.  

• Shallow waters: This event is triggered when a vessel navigates into shallow waters. To detect 

this type of event we integrate bathymetry data provided by Gebco2 in order to compare the 

water depth with the vessel draught, which is part of the vessel static data. Dynamic AIS 

information is also taken into account, such as the speed and the course over ground.  

• Lost track: This event is triggered when at least for a period of time t, where t is a temporal 

threshold, an AIS message is not received by the AIS receiver network of EXMILE and the last 

position received by the vessel is located within coverage. In this case, we consider that the 

AIS transponder of the vessel is switched off intentionally.  

 

 

Figure 5-1: Incidents per area 

 

 

Figure 5-2: Incidents per vessel 

 

The “Incidents per vessel” tab shown in Figure 5-2 enables users to search for incidents in which a 

known vessel is involved. A user can search for these incidents by providing the name of the vessel.  

                                                

2 https://www.gebco.net/data_and_products/gridded_bathymetry_data/ 

https://www.gebco.net/data_and_products/gridded_bathymetry_data/
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The “Vessels of Interest” option lists the 100 vessels with the highest risk indicator and displays their 

current positions (i.e., most recent positions) on the map as shown in Figure 5-3. The calculation of 

the risk indicator is described in the next subsection.  

 

 

Figure 5-3: Vessels of interest 

 

5.1.2 Vessel risk profile 

The risk profile of vessels is based on a number of features, i.e., static vessel characteristics that, when 

used combined, could give a representative view of a behaviour of a vessel. We observed that when 

the values of these features deviate considerably from the average values of the total vessel population, 

this could be a possible indicator that the vessel could have an increased risk. We collected data about 

vessels that have been involved in illegal activities, such as smuggling, illegal fishing or have been 

detained or even banned and we used them as ground truth. We observed that for a number of 

features, they deviate considerably from the respective average values for the vessel population of their 

category.    

More specifically, we used the following features as risk anomaly indicators based on the static profile 

of a vessel:  

• The number of flag changes that a vessel has performed 

• How many times a vessel has been renamed 

• The number of different countries visited by the vessel 

• The number of ports without anti-terrorist measures visited 

• The age of the vessel 

• Coverage: The number of days during which a vessel has sent at least one AIS signal 

• Number of destination changes, i.e., The number of times that the actual destination of the 

vessel during a voyage deviates from the actual destination 

Furthermore, some additional features would make more sense if measured per ship type. For instance, 

time spent at port may differ significantly for various vessel types e.g., cargo, tankers or passenger 
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vessels. Thus, additional features that are calculated for each vessel type have been incorporated in 

our analysis. These are the following: 

• The average time that a vessel is idle during voyages 

• How often a vessel is idle during voyages 

• Average STS time: The average time that a vessel is reported to have ship-to-ship transfer 

reported 

• The average speed of a vessel per voyage 

• Time in port: The average maximal time of a vessel located in the port 

• Number of night calls, i.e., the number of arrivals and departures during the night  

Using the ground truth database that we constructed, we calculated the importance of each feature 

described above using machine learning techniques. The outcome of this calculation is a set of weights 

that correspond to each feature. The risk indicator of each vessel is calculated using the rank of the 

vessel for each feature combined with the feature significance (indicated by the weight). 

 

5.2 Test Cases Execution  

5.2.1 Evaluation of the Pilot Test Cases on the BigDataOcean Platform 

In this section we describe the evaluation of the test cases. As reported in D5.6, the BigDataOcean 

platform was used to calculate the common port-to-port routes, but the pilot has been deployed on the 

EXMILE infrastructure.  

5.2.1.1 Test case P3SC1_1: Identification of static anomalies of a single vessel  

This scenario is implemented using the static risk vessel profile. Only vessels with IMO have a risk 

profile. Figure 5-4 shows the vessel behavioural profile.  The top left corner of the page contains the 

name of the vessel, its age and whether it is under detention or not. To provide information about 

detentions, we have integrated datasets from Paris, Indian and Tokyo MoUs. The risk indicator is located 

at the top right corner of the page. At the top middle part, there is a list providing the five most recent 

port calls in ports of countries that do not have effective anti-terrorism measures according to USCG3.  

In the middle part of the page some static vessel details are provided, as well as a set of diagrams 

showing (i) the distribution of values with respect to a specific feature (per vessel category when 

applicable) and (ii) the position and value of the specific vessel in the distribution. These diagrams (one 

for every feature) are divided into three categories: (i) diagrams related to voyage statistics (i.e., 

average voyage speed, average idle time, average stops at sea, number of ship-to-ship transfers), (ii) 

diagrams related to ports (i.e., average time in port, non-complying ports4, number of night port calls 

and number of countries visited) and diagrams related to static vessel characteristics (i.e., flag changes, 

name changes and days of AIS coverage). Each diagram category can be accessed using the 

corresponding tab. 

Figure 5-4 shows an example of a tanker vessel. Its uncommon behaviour index based on its static 

profile is 75% (this index is analogous to the deviation from normal behaviour). This vessel ranks at 

                                                

3 https://www.federalregister.gov/documents/2018/10/12/2018-22291/imposition-of-conditions-of-

entry-on-vessels-arriving-to-the-united-states-from-certain-ports-in-the 

4 Port visits in countries that do not comply with port security advisory 

https://www.federalregister.gov/documents/2018/10/12/2018-22291/imposition-of-conditions-of-entry-on-vessels-arriving-to-the-united-states-from-certain-ports-in-the
https://www.federalregister.gov/documents/2018/10/12/2018-22291/imposition-of-conditions-of-entry-on-vessels-arriving-to-the-united-states-from-certain-ports-in-the
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the top 10% of vessels with the biggest number of transhipments for its category. Also, it has two visits 

in ports (a port and an anchorage) that have no anti-terrorism measures. It is also in the top 15% of 

vessels that have the lowest coverage (i.e., days with at least one signal for a year). 

 

 

Figure 5-4: Vessel behavioural profile 

At the bottom of the vessel behavioural profile page there is a list of events in which the vessel has 

been involved. The locations of the events are displayed on the map. On mouse hover, more information 

is provided for the event, such as the time of the event. Figure 5-5 shows the list of events for GLOBAL 

ASPHALT. It is a list of 30 events, all of which are route deviations. The user can click on an event 

(either on the table or on the map) and then only the selected event is projected as depicted in Figure 

5-6. 
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Figure 5-5: Events list for a tanker vessel 

 

 

Figure 5-6: Visualisation and description of a route deviation event of a tanker vessel 

5.2.1.2 Test case P3SC1_2: Dynamic anomaly detection for a single vessel 

Using the “Incidents per vessel” service a user can search for anomaly events for a specific vessel. This 

option is provided using the tab “Incidents per vessel”. In Figure 5-7 the user searches for events in 

which a vessel named ‘MSC” is involved. The result is a table showing the vessels that match partially 

or exactly with that name, as well as some static vessel information, such as the exact name, photo, 

MMSI, vessel type and dimensions. Then the user clicks on the vessel of interest to be directed to the 

page that shows its behavioural profile and incidents, as shown in Figure 5-4, Figure 5-5 and Figure 

5-6.  
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Figure 5-7: Incidents per vessel service 

 

5.2.1.3 Test case P3SC2_1: Dynamic anomalies per route 

The user selects the “Incidents per area” tab to use the service named “Dynamic anomalies per area 

of interest”.  The events are shown on the map using colours corresponding to the type of event. By 

default, the 1000 most recent events are displayed on the map (Figure 5-8). The user then can select 

a custom period so that only the events occurring within this time period are displayed, as shown in 

Figure 5-9.  

Then, the user selects one of the events shown in the area coloured in “red” and then the map zooms 

into this event, as shown in Figure 5-10. 

 

Figure 5-8: Latest 1000 incidents in the area 
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Figure 5-9: Select events for specific period 

 

Figure 5-10: Proximity event 

5.2.2 Evaluation of the Test Cases Results 

For evaluation purposes, we collected feedback from an external user who was asked to execute the 

different test cases and fill in the information shown in Table 5-1 below using the template of Table 3.3 

provided in D6.1. The entire evaluation results for the pilot are provided in Section 7. 

Table 5-1: User evaluation of test cases P3SC1_1, P3SC1_2, P3SC1_3 

Test Case 
ID 

Test Case 
Title 

Completed 

without 
Help 

Completed 
with Help 

Completed 
with bugs 

Not 

completed 
due to 

bug 

Not 

completed 
after help 

Useful 
(1-5) 

Easy 

(1-

5) 

#P3SC1_1 
Identification 

of static 
 X    4 3 
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anomalies of 

a single 
vessel 

#P3SC1_2 

Dynamic 

anomaly 
detection for 

a single 
vessel 

X     5 4 

#P3SC2_1 
Dynamic 

anomalies 
per route5 

X     5 4 

 

Besides the external user evaluation, the different pilot related KPI’s that were reported in Table 5-1 of 

D6.2 were also verified, in order to evaluate whether the pilot fulfils the standards set up by the 

stakeholders. A dataset containing the “ground truth” has been used to evaluate the results provided 

through inference. This dataset includes data provided though the European Marine Casualty 

Information Platform, which involves information regarding marine casualties and incidents in Europe 

and also data provided through the Paris MoU on Port State Control, which includes inspection results 

and ship deficiencies and detentions reported from maritime administrations. Further details with 

respect to those data have been given in D6.2. Table 5-2 below shows the comparison between as-is 

situation, the objective of the pilot services and the achieved accuracy (i.e., the number of incidents 

that appear in the “ground truth” dataset and have been detected by the pilot services). The results 

clearly show that the pilot services satisfy the quality standards set up in D6.2. 

Table 5-2: Pilot 3 KPIs and respective accomplishment by implemented services 

Stakeholder KPIs and Measurable 
indicators 

As-Is Value To-Be Value Observed Value 

All 

Frequent changes of 

• Flag 

• Vessel name 

• Vessel owner 

• Vessel type 

• Vessel 

Identification 
(MMSI/IMO) 

0% / Detection is 

not possible with 
other means now 

75% 80%  

Number of collisions 

detected 

0% / Detection is 

not possible with 
other means now 

80% 82% 

Number of groundings 

0% / Detection is 

not possible with 
other means now 

75% 79.34% 

Vessels travelling out of 

port-to-port route due to 

• Collision 

• Grounding 

• Loss of control 

• Flooding 

0% / Detection is 

not possible with 

other means now 

70% 90.8% 

                                                

5 This has practically changed to security incidents in an area of interest 
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5.3 Quality in Use Evaluation  

5.3.1 Platform quality evaluation 

Pilot results to questionnaire on qualitative evaluation metrics based on Table 2-5 from D6.1.   

Table 5-3: Pilot results to questionnaire on qualitative evaluation metrics 

Question 
Mandatory/ 

Optional 

(1-5) - poor level 

to high level  

How accurately can you complete your goals when using 

BigDataOcean platform?  
M 4 

Do you think that the BigDataOcean platform is efficiently 
covering its intended purpose?  

M 4 

How useful do you find the BigDataOcean platform?  M 5 

How much do you trust the BigDataOcean platform and the 

provided results?  
M 4 

Do you feel that the BigDataOcean platform provides a 

comfortable UI and workflow?  
M 4 

How sure are you that the BigDataOcean platform is not 
exposing you on economic damage? 

M 4 

How easy was it for you to learn how to use the 

BigDataOcean platform?  
M 4 

How possible is to use the BigDataOcean platform also for 

other purposes than the one you intended to?  
M 4 

To which extent do you think that the BigDataOcean 
platform can be used by users with disabilities?  

M 1 

 

5.3.2 Data quality evaluation 

Pilot results to questionnaire on qualitative data evaluation metrics based on Table 2-6 from D6.1. 

Table 5-4: Pilot results to data quality evaluation 

Related Question 
Mandatory/ 
Optional 

(1-5) - poor level 
to high level 

To what extent do you find the provided data reliable in 
terms of errors? 

M 4 
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To what extent are the data provided within the range of 

known or acceptable values?  
M 4 

To what extent do you think that the data are regularly 

updated?  
M 5 

To what degree do you think that the source of data can 
be verified?  

M 3 

To what degree the data content can be correctly 

explained according to known or well-defined terms, 

attributes, units, codes, abbreviations, or other 
information?  

M 2 

To what extent can private and public data be accessed?  M 3 

To what degree are the retrieved datasets within the 
retrieval theme needed?  

M 5 

To what degree are all relevant data provided with no 

missing entries or missing values?  
M 4 

To what degree the available documentation consists of 

data specification like data name, definition, ranges of valid 
values, business rules, etc?  

M 3 

During a certain time, are data following the same format 

and structure?  
M 5 

To what extent are the data free of invalid values (e.g. 

strings instead of numerical values)?  
M 4 

To what extent did you receive datasets with repeated 
instances of the same property that should be provided 

only once?  

M 4 

To what degree is the discrete number of provided 

visualisations satisfactory for the intended context of use?  
M 4 

To what degree are the data (content, format, etc.) clear 
and understandable?  

M 3 

To what extent the data or information are beneficial and 
provide advantages from their use?  

M 5 

To what degree was authentication requested before 

retrieving confidential information?  
M 5 

How satisfactory do you find the amount of data types and 
the volume of open data provided?  

M 3 
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To which degree will the deficiency of a component impact 

data accuracy and integrity?  
M 5 

 

5.4 Problems Faced and Responsive Actions 

Table 5-5 shows problems faced as reported in D6.4 (first column). The second column of the table 

depicts the associated test cases and the third column describes how the issues raised were addressed 

in the new version of the Anomaly Detection platform. 

Table 5-5 Actions taken in users' feedback reported in D6.4 

Users’ remark Test case  Action taken 

Information under 

Vessel’s Risk profile is 

vague and can be 

misleading for the time 

being. In the next 

version of the service it 

is expected to include 

analysis information in 

order to understand the 

values displayed in the 

spider and the meter. 

P3SC1_1 The vessel’s risk profile page has been re-designed. It 

now contains more information, including one diagram for 

each feature contributing to the risk calculation. The 

diagram shows the value of the vessel for the specific 

feature, its rank, and the distribution of values of the 

other vessels, so it is obvious when the vessel’s static data 

deviate from the average behaviour of all other vessels 

(or all other vessels of the same type, when applicable). 

It also includes a list of the five most recent port calls in 

ports with no anti-terrorism measures.    

When exploring 

incidents of a specific 

vessel, the user may 

select on a map a 

specific incident. In this 

case information 

displayed under the 

map should be enriched 

with various information 

(depending on the 

selected incident type). 

For instance, in case of 

a Route Deviation or a 

Grounding it would be 

interesting to display 

the vessel’s speed, 

course over ground or 

heading when the 

incident occurred. 

P3SC1_2 

 

Figure 5-11  Route deviation information for "SEA 

TANANA" on hover 

This requirement has been addressed as shown above. In 

the “incidents per vessel” list, when a user focuses on an 

event on a map, it shows related information such as 

speed and heading, as shown in Figure 5-11. This 

information is also shown in the incidents list.  
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Under the map 

displaying the vessel’s 

incidents there is a table 

with all the incidents’ 

details. The end user 

should be able to click 

on a row of "Incidents 

Details" list and focus 

on an event. 

P3SC1_2 This remark has been addressed in the new version. The 

user is able to click on a vessel incident and then all other 

events are removed from that map view which is zoomed 

to this event showing the past track of the involved 

vessel(s).  

Although the user can 

filter specific incident 

types, there are no 

available timespan 

filters for Incidents in an 

Area.  

P3SC2_1 

 

Figure 5-12 Selecting events using a time range 

This remark has been addressed in the new version of the 

platform. As shown in Figure 5-12, users are now able to 

pose a temporal constraint in the events projected in an 

area using a custom time range.  

In the "Incidents on 

Area" page the most 

recent 1000 incidents 

are displayed. The page 

should refresh and 

display new incidents in 

near real time. 

 

P3SC2_1 This issue has been addressed and the page has an auto-

refresh mechanism. 

When focusing on a 

route deviation event it 

would be better to 

display multiple 

polygons in the area to 

understand when the 

vessel deviated from its 

normal behaviour. 

 

ALL This remark has been addressed in the new version of the 

pilot, as shown in Figure 5-6.  
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When focusing on an 

incident it would be 

better for the end user 

to display distinct 

waypoints and 

waypoints’ information 

across the course line in 

order to get the full 

impact of the 

circumstances during 

the anomaly event. For 

instance, speed, course 

and timestamp may be 

critical information in 

each waypoint. 

 

ALL This remark has been addressed in the new version as 

shown in Figure 5-6. 

Incidents displayed on 

map should provide 

additional information 

before focusing on a 

specific incident, to help 

user when searching for 

a specific incident. For 

instance, vessel’s name 

and timestamp could be 

displayed on mouse 

hover over a dot on the 

map. 

 

ALL 

 

Figure 5-13 Incident Details on hover 

This remark has been addressed in the new version as 

shown in Figure 5-13. 

When a specific route 

deviation incident is 

selected the layer with 

the convex hull is 

displayed on top of the 

course line, giving an 

undesired blurring to it. 

Thus, it is suggested to 

have the route deviation 

convex hull layer 

displayed under the 

vessel’s course line. 

 

ALL This remark has been addressed in the new version as 

shown in Figure 5-6. 
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Since EXMILE has a 

large community willing 

to help and improve the 

quality of the offered 

services, the users 

should be able to 

contribute and provide 

feedback regarding the 

accuracy of an incident. 

ALL This remark has not been developed yet, as apart from 

the development effort, it introduces additional 

challenges, such as the validation of the crowdsourced 

data. However, it will be taken into consideration for a 

future version of the service. 

In this evaluation phase users evaluated the updated version of the Anomaly Detection platform (i.e., 

an updated version of the one that was evaluated in the previous evaluation and the results were 

reported in D6.4).  

The main problem that was reported by the users in the updated version of the Anomaly Detection 

platform was the fact that the risk indicator was not clear enough. In this version the vessel risk profile 

page has been redesigned, as we now have a new risk model. As we take more parameters into account 

for the calculation of the risk indicator for each vessel, we provide information about each feature that 

contributes to the calculation of the risk indicator. We used charts to display the deviation of vessels 

from average with respect to each feature, so that the user can understand which exactly are the 

features for which a specific vessel has uncommon behaviour. However, we received some comments 

about how comprehensive these diagrams are, such as the following: (i) the description of each feature 

is not easy to understand, i.e., it is not clear what exactly is measured in each diagram, (ii) normal 

behaviour is not obvious in the distribution diagram at first glance. One needs to pay closer attention 

to understand what the information displayed in the diagram, (iii) the meaning of percentiles is not 

easily understood (the rank of the vessels with respect to a specific feature) on the diagram. We have 

taken into consideration the users’ feedback for our new static vessel risk profile page so that the 

information displayed there is clearer and avoid any confusion. Enhancements regarding this page are 

now under development and will be available in the final version of the pilot 3.  

Regardless the aforementioned issues, the Anomaly Detection platform was very well-received by the 

users. It was very easy for the users to navigate through the platform and carry out the test scenarios 

and use the functionalities provided by the platform. All users that evaluated the platform agreed that 

all services of the Anomaly Detection platform are very useful and address market needs.   
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6 Pilot 4 – Wave Power as the Next Clean Energy Source  

6.1 Pilot Overview 

The Wave Power as the Next Clean Energy Source Pilot aims to contribute to the development of wave 

energy solutions, namely by addressing the assessment of wave conditions from multiple data sources, 

and evaluate the suitability of wave energy converters to different locations.  

In order to achieve these goals, the pilot was designed to have eight applications, separated into two 

different services, as detailed in D6.2: 

• Primary energy resource assessment: aims to provide inputs related to the potential of waves 

(for energy generation) in selected location or areas, using multiple sources and providing 

multiple wave potential evaluation metrics to the user. 

• Energy conversion assessment: aims to allow the user to perform an assessment study of the 

energy conversion potential, considering multiple Wave Energy Converter (WEC) technologies. 

Each of these two services contain four different applications, implemented in a single page in the 

BigDataOcean (BDO) platform. This implementation method, decided after getting users feedback 

reported in D6.3 and D6.4, allows improving user experience through a single and simple UI. This 

section contains a summary description of the multiple application created, showcasing their execution 

in the BDO platform, and checking the accomplishments of the pilot KPI’s defined in D6.2. Furthermore, 

a platform and applications (test cases) usage validation test was performed by an external user and 

the received feedback is included, together with problems faced and future recommendations. 

 

6.2 Test Cases Execution  

6.2.1 Evaluation of the Pilot Test Cases on the BigDataOcean Platform 

Following the implementation plan reported in D6.2, there are eight different applications (test cases) 

running in the BDO platform, related to the Wave Power pilot. As already mentioned, these belong to 

two different services. In this section, these will be described shortly. 

6.2.1.1 Primary energy resource assessment 

The “primary energy resource assessment” service is implemented using a single page containing four 

different applications. The workflow to execute these applications was reported in D6.4 using mock-

ups, hence this deliverable focus on the execution and obtained results. The different applications are 

implemented as follows. 

 

Wave Resource Assessment (Single Location) 

This application allows users to perform an assessment of wave conditions in a single location, using 

the available datasets for the chosen location, corresponding to the P4SC1_1 test case reported in D6.2. 

Figure 6-1 depicts the parameterisation form for executing this application. After the user selected this 

application in the “Application” list (which contains the four different application for this service), it 

needs to select a location in the map or by inputting manually the coordinates. With the inserted 

location, the BDO platform will display to the user the available datasets that can be used to execute 

the service and the user needs to select one of these datasets. When the user selects a dataset, the 
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corresponding timeframe will be automatically filled (to the whole timeframe available to the selected 

dataset), and the user can modify it. After this, the user just needs to press the “Run Service” button, 

the service will run and a new page is shown with the obtained results. 

 

 

Figure 6-1: Wave resource assessment in a single location (P4SC1_1) execution 

 

Depending on the used dataset and the selected timeframe, the application can take from a few seconds 

to around one minute to run and present obtained results. These results are separated into two main 

categories and include: 

• Numerical values: statistics of the wave characteristics (wave significant height, wave period 

and wave available energy) and the total energy available to be extracted from waves, at the 

selected location and in the selected timeframe. Obtained results for the executed example are 

displayed in Figure 6-2. 

 

Figure 6-2: Wave resource assessment in a single location: numerical results 

 

• Graphical results: these include multiple visualisations, separated using tabs. These results 

allow the user to have a global visibility of how waves behave in the selected location and can 

be exported in order to perform further studies. The provided visualisations include: i) the 

occurrence matrix (wave significant height vs wave period) which contains the dispersion of 

wave characteristics verified in the selected timeframe; ii) the available wave power time-series 

graph; iii) an histogram with the available wave power and iv) a monthly comparison of average 

available wave power – monthly availability of waves. Figure 6-3 to Figure 6-5 depict the 

occurrence matrix, available wave power time series graph and monthly availability of waves 

for the considered timeframe. 
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Figure 6-3: Wave resource assessment in a single location: occurrence matrix 

 

 

Figure 6-4: Wave resource assessment in a single location: available wave power (kW/m) 

 

 

Figure 6-5: Wave resource assessment in a single location: monthly availability of waves 

 

As can be seen in the obtained results, there is an important seasonal effect in the wave availability in 

the selected location (and in the complete Portuguese coast in general), with waves presenting 

relatively low power values in summer months, when compared to winter months. 

 

Data Visualisation 
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This application (test case P4SC1_2) allows the user to quickly verify the time series graph of variables 

with interest in a selected dataset. After selecting the location and the dataset, the user will have access 

to a list of variables with interest for the wave energy pilot and then it can execute the service to verify 

the time evolution of the chosen variable(s). This service is designed as a simple way to graphically 

visualise wave characteristics and obtained results are simple statistics and a time series graph of the 

selected variable. 

 

Wave Resource Assessment (Area) 

This application (corresponding to test case P4SC1_3) allows the user to create a wave atlas of a 

selected region. After selecting the corresponding option in the “Application” list, the user can select an 

area in the map, through a dynamic box, or by manually inserting the coordinates. Using the selected 

area, the BDO platform will allow the user to select a dataset, which has available data for the selected 

region. Finally, the user needs to input the desired timeframe, or use the default value, and execute 

the service. The parameterisation page required to execute the service is depicted in Figure 6-6 and is 

very similar to the previous case (the page is the same but with a different Application selected by the 

user). 

 

Figure 6-6: Wave resource assessment in a area (P4SC1_3) execution 

The execution of this service takes some seconds more than the previous one, as there is the need to 

gather data from the whole region and not just a chosen location. Obtained results include five different 

density maps displaying: i) the average wave significant height; ii) the average wave period; iii) the 

average wave available power; iv) the maximum registered wave significant height and v) the maximum 

registered wave available power. As an example of obtained results, Figure 6-7 includes the average 

available power verified for the run scenario indicated in the previous figure. Other obtained results 

have a similar visualisation, with the corresponding changes in the density maps according to the values 

registered. 
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Figure 6-7: Wave resource assessment of an area: average wave available power 

 

Wave Forecast 

The aforementioned applications use mostly historical data, which can range from several years back 

till the day the service is executed. Thus, these already require a constant update of the datasets 

included in the BDO platform, in order to expand the selectable timeframes as much as possible. 

Nonetheless, and in order to display the flexibility of the BDO platform and the capability to obtain wave 

related data in real time, this service (test case P4SC1_4) allows the user to visualise wave forecast 

results, for the next seven days. The user just needs to select the corresponding Application, the chosen 

location and the dataset to be used (in case there are more than one forecast model available) and the 

service is executed providing the wave forecasted characteristics for a period of a maximum of 7 days. 

Obtained results include statistics for the forecasted wave characteristics and three time-series graphs 

for wave significant height, wave period and wave available power. Figure 6-8 depicts the forecasted 

wave available power executed on June 6th 2019 for a period of 5 days. 

 

Figure 6-8: Wave Forecast: wave available power forecasted in June 6th 2019. 
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6.2.1.2 Energy conversion assessment 

The previous service allows users to obtain wave related inputs, which can then be used to perform 

further studies related to the suitability for energy conversion. These studies can either be executed 

outside the BDO platform, as the users can have access to the raw data of the obtained results, or 

using the service designed in the BDO platform. This service aims to provide users with a first overall 

idea of electric energy generation using different WEC technologies. The service includes four different 

applications identified as useful by the pilot stakeholders: i) the comparison of generated power by 

multiple WEC in one location; ii) the assessment of a single WEC generation over a large area; iii) the 

forecast of the power generated for the next days and iv) a load matching analysis between a WEC 

generation and a load profile uploaded by the user. These four applications and the obtained results 

using demonstration examples are summarised next. The implementation process is similar to the 

previous one and all four application are displayed in a single page. 

 

Multiple WEC’s Assessment (Single Location) 

This application, which corresponds to test case P4SC2_1, allows user to obtain a comparison of multiple 

WEC in a selected location. In order to execute it, the user needs to select the corresponding application 

in the “Application” list, the desired location, choose the dataset and the timeframe to perform the 

study. After these inputs, the user can select multiple WECs to consider for the execution of the service. 

There is a public list of WEC containing multiple example and the user can upload its own WEC 

characteristics (power matrix and name of converter) by selecting the “Add WEC” button. The user 

uploaded WEC is available only to that user due to possible privacy issues. An example of the execution 

of this application is depicted in Figure 6-9, which a selection of three different WECs to be compared 

in a location over the Portuguese Coast, considering a time-frame of 4.5 years. 

 

Figure 6-9: Multiple WEC’s Assessment in a single location: execution of service 



BigDataOcean BigDataOcean Final Evaluation, 
Methodology and Adoption Guidelines  

  D6.5 

  
 

 

 

63 
 

  

After the application execution, the user is redirected to a page displaying all obtained results. As 

expected, this service takes more time to execute than the previous ones, as there is the need to 

compute the power output for every WEC and not just display the verified wave characteristics and 

available power. 

Obtained results are included into two different categories: numerical results and graphical results. 

Numerical results include a comparison of different indicators for the selected WEC. Figure 6-10 shows 

obtained results for the aforementioned example executed in the BDO Platform. 

 

 

Figure 6-10: Multiple WEC’s Assessment in a single location: numerical results 

Obtained results provide multiple important inputs for the evaluation of the WEC suitability and 

survivability conditions in the selected location. Comparing the three WEC considered in the example 

application shown, it can be verified that an Oyster device installed in the selected location could 

produce more energy than the other two (around 6.6 GWh, compared to 4.3 GWh for Pelamis and 2.3 

GWh for CECO). This corresponds also to a higher capacity factor (58.8%) indicating that this device is 

operating closer to its operational limits, thus considered as more adequate to the selected location. 

However, it can be seen that this device has a larger number of shutdown hors due to extreme 

conditions. These correspond to the number of hours that the device has to stop because the significant 

wave height is higher than the maximum value that the device can withstand in order not to surpass 

100% of production capacity. These do not correspond to wave height limits that could mechanically 

damage the device as these are not know. In fact, Oyster would have to be stopped for 276 hours, 

which correspond to 0.7% of the considered timeframe. In comparison, the Pelamis device would have 

to be stopped for 55 hours (0.1% of the time) and the CECO device would operate throughout the 

whole considered period without the need for shutdowns due to sea conditions. This means that the 

Oyster device will have a faster degradation, due to be operating closer to its limits (and having to stop 

for several hours). This indicator can then be used in more detailed survivability studies, which are not 

included in the BDO Platform due to the particularities of each WEC. 

Graphical outputs provide two main visualisations: power output of the selected WECs, calculated using 

the theoretical power matrix of the power device, and the capacity factors of each device. As an 

example, Figure 6-11 depicts the power output of a Pelamis device and Figure 6-12 depicts the monthly 

average capacity factors for the three selected WECs. These two figures clearly demonstrate the 

seasonal variation in the resource availability and the comparison between the three devices (using the 

capacity factor). 
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Figure 6-11: Multiple WEC’s Assessment in a single location: Pelamis power output 

 

 

Figure 6-12: Multiple WEC’s Assessment in a single location: monthly average capacity 

factors for three different WECs 

 

WEC’s Assessment (Area) 

This application allows the user to perform an assessment of a single WEC over a large area. 

Corresponding to test case P4SC2_2, it demonstrates the behaviour of a WEC over a large area, in 

order to allow the user to identify higher potential locations (inside the selected area). This application 

is the slowest one to run in the BDO platform. This is because the platform needs to compute the 

results for each point in a grid contained in the selected area. The larger the area and the selected 

timeframe, the longer it takes to run the service, with an average value in the order of minutes. 

Obtained results are displayed using density maps of multiple indicators that can be of interest to 

identify high potential locations. These include: i) WEC Average power output; ii) WEC Average Capacity 

Factor, iii) Number of shutdown hours. 

The parameterisation of the application is similar to the previous ones and as examples of obtained 

results, Figure 6-13 and Figure 6-14 depict the average power output for an Oyster device in an area 

over the Portuguese Coast corresponding to the current Offshore Renewables Pilot Zone and the total 

number of hours that the device would have to stop for security reasons. In this particular case, the 

timeframe selected was two years (2017 and 2018). 
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Figure 6-13: Oyster WEC Assessment over an area: average power output 

 

 

Figure 6-14: Oyster WEC Assessment over an area: number of shutdown hours 

 

The analysis of these results would allow a user to select high potential locations in the selected area. 

As can be seen, the average power output decreases in regions closer to the coast line but the number 

of necessary shutdown hours also decreases, indicating that the device would produce less energy in 

these areas but would be subjected to lower stress conditions. 
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WEC Energy Generation Forecast 

This service, which corresponds to the implementation of test case P4SC2_3, allows users to obtain a 

forecast of the power generated for the next days for a selected WEC in a chosen location. The service 

is built on top of P4SC1_4, which provides a forecast of wave conditions. Obtained results include a 

time series graph of the forecasted power generation and other numerical indicators such as the 

capacity factor and the number of foreseen shutdown hours due to extreme conditions. The obtained 

results for a test run performed on June 6th using the Oyster WEC in a location over the Portuguese 

coast are depicted in Figure 6-15 and Figure 6-16. 

 

Figure 6-15: WEC Energy Generation Forecast: numerical results 

 

Figure 6-16: WEC Energy Generation Forecast: WEC power output 

 

Load Matching Analysis 

The last application implementing in the Wave power pilot, corresponding to test case P4SC2_4, allows 

the user to perform a load matching analysis between energy generated by a WEC and a load profile. 

In order to execute this application, the user needs to choose a location, dataset and timeframe, a 

WEC, and to upload a load profile in a csv file with a specific format, in order to be correctly read by 

the BDO platform. After uploading the load profile, the user can execute the service and obtained 

results include numerical indicators such as self-sufficiency and self-consumption, in addition to the 

typical results (statistics and power/energy values) and two different graphical results. These include 

the time-series visualisation of WEC generated power and load value (provided by the user), in absolute 

values and in a normalised version. This duplication is important if the user wants to compare the WEC 

generation and load profile shapes instead of the absolute values resulting from generation and load. 
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An example of an obtained result for the execution of this application considering a simple 24-hour load 

profile and using a CECO device is depicted in Figure 6-17. 

 

Figure 6-17: Load Matching Analysis: normalised load and generation profiles 

6.2.2 Evaluation of the Test Cases Results 

For evaluation purposes, an external user was asked to execute the different test cases. Reported 

values are depicted in Table 6-1. The global evaluation results for the pilot are provided in Section 7. 

Table 6-1: User evaluation of test case P4SC1_1 

Test Case 

ID 

Test Case 

Title 

Completed 
without 

Help 

Completed 

with Help 

Completed 

with bugs 

Not 

completed 

due to 
bug 

Not 
completed 

after help 

Useful 

(1-5) 

Easy 

(1-

5) 

P4SC1_1 

Wave 
Resource 

Assessment 
(Single 

Location) 

X     5 5 

P4SC1_2 
Data 
Visualisation 

X     3 5 

P4SC1_3 

Wave 

Resource 
Assessment 

(Area) 

X     5 5 

P4SC1_4 
Wave 

Forecast 
X     4 5 

P4SC2_1 

Multiple 

WEC’s 

Assessment 
(Single 

Location) 

X X    5 4 

P4SC2_2 
WEC’s 
Assessment 

(Area) 

X     5 4 

P4SC2_3 
WEC Energy 
Generation 

Forecast 

X     4 4 

P4SC2_4 
Load 

Matching 
Analysis 

X     4 3 

 



BigDataOcean BigDataOcean Final Evaluation, 
Methodology and Adoption Guidelines  

  D6.5 

  
 

 

 

68 
 

  

In addition to this evaluation, performed by an external user, the different pilot related KPI’s, reported 

in Table 5-1 of D6.2 were also verified, in order to check if the pilot implemented solutions correspond 

to the foreseen ones and with the considered metrics. The comparison between starting, objective and 

obtained values for the different indicator are depicted in Table 6-2. 

Table 6-2: Considered KPIs and respective accomplishment by implemented services 

Stakeholder 
KPIs and Measurable 

indicators 
As-Is Value 

To-Be Value 
Observed Value 

Offshore 

Renewables 
Service 

Provider 

Effort spent in the 
characterisation of a Zone: 

   

• Persons-month 
Spent 

0.75 0.05 < 0.005 

• Number of different 

sources used for 

service development 

≥1 1 1 (BDO Platform) 

Effort spent in the energy 

conversion assessment 
study: 

 
 

 

• Persons-month 
Spent 

(NC: number of 
converters) 

1+0.75×NC 

0.2 <0.01 (considering 
input of multiple WEC 

characteristics) 

Effort spent in preliminary 

site selection: 
   

• Persons-month 
Spent 

1+0.75×NC 0.2 <0.01 

Zone 

Concessionaire 

Effort spent in the 

characterisation of a zone 
and resulting confidence: 

 
 

 

• Persons-month 
Spent 

0.75 0.05 < 0.005  

• Number of different 

sources used for 
service development 

≥1 1 1 

Energy 

Producer 

Complexity to assess wave 

energy conversion 
technologies: 

 
 

 

• Number of third 
parties 

2 1 1 

• Total Number of 

interactions 
4 1 1 

All 

Prediction Precision 
(forecast by numerical 

models when compared to 
buoys data) 

n/a 85 % > 95% 

Perform wave assessment 

studies using multiple 
sources for wave 

characteristics 

1 2 2 

Certainty that environment 
protected areas are not 

considered for wave energy 
farms deployment 

n/a 
New 

functionality 
Achieved 
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Certainty that economic 
interest areas (e.g. maritime 

corridors) are not 

considered for wave energy 
farms deployment 

n/a 
New 

functionality 
Partially Achieved 

Identification of dangerous 
operation conditions 

(number of hours) for WEC 

devices 

n/a 95 % > 95% 

 

6.3 Quality in Use Evaluation  

6.3.1 Platform quality evaluation 

In order to evaluate the platform quality, from the usage point of view, the user was also asked to 

answer a few quantitate questions. Table 6-3 contains the obtained answers, which allow to evaluate 

the evolution of the platform when compared to the previous versions. Reported values are compared 

with the foreseen goals of the test case used as example to evaluate the BDO Platform capabilities. 

Table 6-3: BDO Platform quantitative evaluation in executing P4SC1_1 test case 

Question 
Mandatory/ 

Optional 

(1-5) - poor level 

to high level  

How accurately can you complete your goals when using 

BigDataOcean platform?  
M 5 

Do you think that the BigDataOcean platform is efficiently 
covering its intended purpose?  

M 4 

How useful do you find the BigDataOcean platform?  M 4 

How much do you trust the BigDataOcean platform and the 

provided results?  
M 5 

Do you feel that the BigDataOcean platform provides a 

comfortable UI and workflow?  
M 5 

How sure are you that the BigDataOcean platform is not 
exposing you on economic damage? 

M 4 

How easy was it for you to learn how to use the 
BigDataOcean platform?  

M 5 

How possible is to use the BigDataOcean platform also for 

other purposes than the one you intended to?  
M 4 

To which extent do you think that the BigDataOcean 

platform can be used by users with disabilities?  
M 5 
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6.3.2 Data quality evaluation 

In addition to evaluating the platform, the user was also asked to provide feedback regarding the 

datasets currently available at the BDO platform. The different data qualitative evaluation metrics 

selected for the BDO platform and the answers provided are displayed in Table 6-4.  
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Table 6-4: Data quality evaluation in P4SC1_1 test case 

Related Question 
Mandatory/ 

Optional 

(1-5) - poor level 

to high level 

To what extent do you find the provided data reliable in 

terms of errors? 
M 5 

To what extent are the data provided within the range of 

known or acceptable values?  
M 5 

To what extent do you think that the data are regularly 
updated?  

M 5 

To what degree do you think that the source of data can 
be verified?  

M 5 

To what degree the data content can be correctly 

explained according to known or well-defined terms, 
attributes, units, codes, abbreviations, or other 

information?  

M 5 

To what extent can private and public data be accessed?  M 5 

To what degree are the retrieved datasets within the 
retrieval theme needed?  

M 4 

To what degree are all relevant data provided with no 

missing entries or missing values?  
M 5 

To what degree the available documentation consists of 
data specification like data name, definition, ranges of valid 

values, business rules, etc?  

M 3 

During a certain time, are data following the same format 

and structure?  
M 5 

To what extent are the data free of invalid values (e.g. 
strings instead of numerical values)?  

M 5 

To what extent did you receive datasets with repeated 

instances of the same property that should be provided 

only once?  

M 4 

To what degree is the discrete number of provided 
visualisations satisfactory for the intended context of use?  

M 5 

To what degree are the data (content, format, etc.) clear 
and understandable?  

M 4 
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To what extent the data or information are beneficial and 

provide advantages from their use?  
M 4 

To what degree was authentication requested before 

retrieving confidential information?  
M 5 

How satisfactory do you find the amount of data types and 

the volume of open data provided?  
M 4 

To which degree will the deficiency of a component impact 
data accuracy and integrity?  

M 3 

 

 

6.4 Problems Faced and Responsive Actions 

According to the feedback received by different users, the current version of the pilot answers the 

foreseen objectives and most users can execute the different services without any difficulty. The 

feedback regarding the “one page application” provided in this version of the platform is very positive. 

On the negative side, some users find the upload of WEC devices characteristics difficult to perform or 

time consuming, thus an alternative way could be implemented, simplifying the user experience. 

Nonetheless, this is an activity that the user just needs to perform once (for each uploaded WEC), thus 

it should not affect the platform usage experience. 
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7 Aggregated Qualitative Evaluation of the BigDataOcean 

Platform  

7.1 Quality evaluation from external users 

Using the contact networks of the consortium members and the several dissemination events reported 

in deliverable D8.5, the BigDataOcean platform was successfully evaluated by 755 users during this 

third evaluation phase. When considering all evaluation phases, the platform has been evaluated by 

1103 cumulative users (with 93 and 255 evaluations during the first and second evaluation phases, 

respectively), hence surpassing the defined objective of 1000 cumulative evaluations. 

As soon as all services became finalised and available in the BigDataOcean platform, evaluators have 

been asked to evaluate the platform focusing their specific interests, namely concerning “Pilot 1 – 

Vessel Operation Improvement”, “Pilot 2 – Mare Protection”, “Pilot 3 – Maritime Security and Anomaly 

Detection”, “Pilot 4 – Wave Power as the Next Clean Energy Source”, or the “BigDataOcean platform in 

general". Figure 7-1 illustrates the distribution of evaluations, where the four pilots gathered a total of 

525 evaluations (70 %), highlighting a strong relationship of the evaluators with the pilots addressed 

in BigDataOcean. Since Pilot 1 was powered by two Maritime Industry related companies (i.e. ANEK 

and FOINIKAS), it was evaluated by a higher number of users. In general, evaluations are positive for 

all pilots and for the BigDataOcean platform in general as it is detailed in Annex III and further analysed 

in this section. 

 

 

Figure 7-1: Distribution of evaluations by platform use 

 

Regarding the Industry field and the Technical Background of the evaluators, these are presented in 

Table 7-1 and Table 7-2, respectively. Users could select more than one Technical Background as their 

activities normally cross-cuts more than one discipline. In total, 68 % of the evaluators are related to 

either the maritime or the energy industries, revealing that the efforts conducted to attract users related 

with the industrial fields associated with the developed pilots were successful. The Maritime Industry 

alone accounted with 443 evaluations (59 % of the total).  
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Table 7-1: Industrial Field of the Evaluators 

Field Absolute Frequency Relative Frequency 

Maritime – Fishing 14 0.019 

Maritime – Freight and Logistics 168 0.223 

Maritime – Passenger Transportation 62 0.082 

Maritime – Ports 13 0.017 

Maritime – Shipbuilding 43 0.057 

Maritime – Other 143 0.189 

Energy 69 0.091 

Safety 10 0.013 

Finance 14 0.019 

Insurance 6 0.008 

Legal 2 0.003 

Government 10 0.013 

Military 4 0.005 

Data Provider 14 0.019 

Computer Hardware and/or Electronics 18 0.024 

Software and/or IT Services 72 0.095 

Academia/Research organisation 191 0.253 

Other 22 0.003 

 

Table 7-2: Technical Background of the Evaluators 

Field Amount of Evaluators 
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Ship Operations and Management 93 

Naval Engineering 242 

Energy 93 

Business Management 69 

Logistics / Operation 18 

Finance 16 

Oceanography / Maritime Research 40 

Data Analytics 106 

Software Development 184 

Infrastructure/ Big Data Expert 31 

Other 32 

 

Entering in detail, the questionnaires associated to the four pilots were composed by five questions. 

While these questions were designed according to the needs of the respective pilots, three of them 

were shared among all. Using a scale from 1 (most negative) to 5 (most positive), the first common 

question evaluates if the pilots are covering their objectives. Table 7-3 presents the average score for 

each pilot, where it is possible to verify that collected values are very close to the most positive, varying 

from 4.1 values in Pilot 1 to 4.7 in Pilot 3. The second common question assesses if the evaluators 

would use the respective pilot services in their own institutions for business decisions. In this question, 

the collected responses also demonstrate a positive feedback, ranging from 81 % for Pilot 4 to 98 % 

for Pilot 2. All data used to produce Table 7-3 is available in Annex III together with the results obtained 

for the third common question, which is an open question referring to the features considered to be 

more interesting for the evaluators. 

 

Table 7-3: Results associated to pilots common questions 

Question Pilot 1 Pilot 2 Pilot 3 Pilot 4 

Do you think that the pilot under 

evaluation is properly covering its 
objectives? 

4.1 4.6 4.7 4.5 

Overall, is this a tool that you would use 
in your own company for business 

decisions? 

Yes: 92% 

No: 5% 

Other: 3%  

Yes: 98% 

No: 1% 

Other: 1% 

Yes: 97% 

No: 1% 

Other: 2%  

Yes: 81% 

No: 19% 

Other: 0% 
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Again using a scale from 1 (most negative) to 5 (most positive) the evaluators were asked to express 

their satisfaction regarding some of the provided outputs. Table 7-4 presents the questions used for 

each pilot and the respective average score. In general, evaluations are very positive with average 

scores ranging from 4.2 for Pilot 1 to 4.6 for Pilot 2. All data used to produce Table 7-4 is available in 

Annex III. 

 

Table 7-4: Results associated to outputs of pilot services 

Question Pilot 1 Pilot 2 Pilot 3 Pilot 4 

To what degree is the discrete number of 

provided visualisations in satisfactory for 
the intended context of use? 

4.2 - - 4.4 

Do you find the provided information 

satisfactory? In what degree do you think 
that it has met your needs as a user? 

- 4.6 - - 

To what degree are the means of 
notification of security incidents in “Pilot 3 

– Maritime Security and Anomaly 

Detection” satisfactory for the intended 
context of use? 

- - 4.5 - 

 

In addition to the above questions, users were also asked to identify features still missing in pilot 

services. The collected results refer to different suggestions about additional types of data to include 

or new features to develop for next releases of pilot services. However, the majority of evaluators did 

not provide any suggestion or clearly referred that no additional features were required. An important 

feedback received from this question was that more support and documentation when executing pilot 

services should be available, hence BigDataOcean prepared new guideline videos which have recently 

been added to BigDataOcean project’s YouTube channel and to the respective pilot pages, 

demonstrating the use of the pilot services. These videos are also listed here: 

Pilot 2 - Mare Protection: 

• https://www.youtube.com/watch?v=e_70AyHzDGY 

Pilot 3 - Maritime Security and Anomaly Detection: 

• https://www.youtube.com/watch?v=jO3l1Bf-Z1I 

Pilot 4 - Wave Power as the Next Clean Energy Source: 

• https://www.youtube.com/watch?v=FUWZ9-SzthY 

Regarding the use of the BigDataOcean platform in general, seven quantitative questions, with 

classification from 1 (most negative) to 5 (most positive), were used in this third evaluation phase. All 

these questions were kept from the second evaluation phase so the evolution of the developed platform 

could be assessed. Table 7-5 presents the average score for each of these seven questions for both 

the second and third evaluation phases (results from the second evaluation phase can be found in 

deliverable D6.4). It can be seen that the received feedback has significantly improved, reflecting the 

efforts conducted to improve the BigDataOcean platform according to the feedback received during the 

https://www.youtube.com/watch?v=e_70AyHzDGY
https://www.youtube.com/watch?v=jO3l1Bf-Z1I
https://www.youtube.com/watch?v=FUWZ9-SzthY
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previous evaluations phases. Annex III presents the results collected during the third evaluation phase 

for these seven quantitative questions. 

Table 7-5: Average score for the questions associated with the BigDataOcean platform in 

general. 

Question 
Average score 

in the 2nd 

evaluation 

Average score 
in the 3nd 

evaluation 

Improvement 

Do you find the BigDataOcean platform 
useful? 

3.55 4.45 25 % 

Do you feel that BigdataOcean provides 

an efficient User Interface?  
3.49 4.36 25 % 

How easy was it for you to learn how to 

use the BigDataOcean platform? 
3.48 4.21 21 % 

How much do you believe that the 

BigDataOcean platform can be used for 

other purposes than the one(s) you 
intended to? 

3.41 4.19 23 % 

To what extent would you adopt 
BigDataOcean platform as a working 

tool for your organization?  

3.05 4.04 32 % 

To what extent can BigDataOcean 
platform contribute to competitive 

advantage for your organization? 

2.99 3.83 28 % 

To what extent would you recommend 

BigDataOcean platform to colleagues 
and partners?  

3.39 4.24 25 % 

 

7.2 Evaluation of the Pilot Test Cases on the BigDataOcean 

Platform  

At the final stage of the BigDataOcean project, all the pilots are implemented according to the detailed 

description in D6.2. The pilot operators were asked to evaluate their own pilot as users and rate all the 

cases regarding usefulness and ease at use, their functionality and usability as well. The results from 

this evaluation are summarised in the Table 7-6. 

Table 7-6: User evaluation of all the test cases of each pilot 

Test 
Case ID 

Test Case 
Title 

Complet

ed 
without 

help 

Complet

ed with 

help 

Complet

ed with 

bugs 

Not 

complet
ed due 

to bug 

Not 

complet
ed after 

help 

Usef

ul 

(1-5) 

Easy 

(1-

5) 

P1SC1_1 

Representati

on model 
design 

x     4 5 
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P1SC1_2 

Predictive 

diagnostics 
estimates 

extraction 

x     4 5 

P1SC1_3 

Predictive 
prognostics 

estimates 
extraction 

x     4 5 

P1SC2_1 

Fuel 

consumption 
reduction 

investigation 

preparation 

x     4 5 

P1SC2_2 

Fuel 
consumption 

reduction 
investigation 

real-time 
execution 

x     4 5 

P2SC1_1 

Oil spill 

dispersion in 

marine 
environment  

x     5 5 

P2SC1_2 

Oil spill 

simulation 
using 

environment
al forcing 

other than 

the 
POSEIDON 

products 

x     4 4 

P2SC1_3 

Areas to be 
affected 

from 
detected oil 

spill 

x     5 5 

P2SC1_4 

Oil spill 

dispersion 
evolution in 

time 
presented 

along with 
marine 

traffic AIS 

data 
information 

x     4 4 

P2SC2_1 

High risk 

pollution 
areas from 

potential oil 
spill in the 

sea 

x     4 4 
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P2SC3_1 

Oil pollution 

in the sea 
from drilling 

activities 

x     5 5 

P3SC1_1 

Identificatio
n of static 

anomalies of 
a single 

vessel 

 x    5 5 

P3SC1_2 

Dynamic 
anomaly 

detection for 

a single 
vessel 

x     4 4 

P3SC2_1 

Dynamic 

anomalies 
per route 

x     5 4 

P4SC1_1 

Wave 

Resource 
Assessment 

(Single 

Location) 

x     5 5 

P4SC1_2 
Data 

Visualisation 
x     3 5 

P4SC1_3 

Wave 

Resource 
Assessment 

(Area) 

x     5 5 

P4SC1_4 
Wave 
Forecast 

x     4 5 

P4SC2_1 

Multiple 

WEC’s 
Assessment 

(Single 

Location) 

x x    5 4 

P4SC2_2 

WEC’s 

Assessment 

(Area) 

x     5 4 

P4SC2_3 
WEC Energy 
Generation 

Forecast 

x     4 4 

P4SC2_4 
Load 
Matching 

Analysis 

x     4 3 

 

7.3 Platform quality evaluation  

The overall processing of the requested evaluation is presented in this paragraph. The feedback was 

asked and provided by each pilot operator in regards to the quality of the BigDataOcean platform at 

the final stage of the project. The evaluation has been presented in detail in the previous chapters of 
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this deliverable. In the following Table 7-7 all the answers have been collected and an average of the 

results is presented. 

Table 7-7: BigDataOcean platform quantitative evaluation summary 

Question - 

Rated 1 to 5 

(poor level to 

high level) 

Vessel 

Fault 

Prediction 

Pilot 

Feedback  

Mare 

Protection 

Pilot 

Feedback 

Maritime 

Security 

and 

Anomaly 

Detection 

Pilot 

Feedback  

Wave 

Power as 

the Next 

Clean 

Energy 

Source 

Pilot 

Feedback  

Average 

Second 
Validation 

Phase 

Average 

How accurately can 
you complete your 

goals when using 
BigDataOcean 

platform?  

4 5 4 5 4.5 3.5 

Do you think that 
the BigDataOcean 

platform is 
efficiently covering 

its intended 

purpose?  

4 5 4 4 4.5 3.5 

How useful do you 

find the 

BigDataOcean 
platform?  

4 4 5 4 4.5 4 

How much do you 
trust the 

BigDataOcean 

platform and the 
provided results?  

4 5 4 5 4.5 4 

Do you feel that 

the BigDataOcean 
platform provides a 

comfortable UI and 
workflow?  

4 4 4 5 4.5 4 

How sure are you 

that the 
BigDataOcean 

platform is not 
exposing you on 

economic damage? 

4 5 4 4 4.5 4 

How easy was it for 
you to learn how to 

use the 

BigDataOcean 
platform?  

4 4 4 5 4.5 4 

How possible is to 
use the 

BigDataOcean 

platform also for 

3 4 4 4 4 4 
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other purposes 
than the one you 

intended to?  

To which extent do 

you think that the 
BigDataOcean 

platform can be 
used by users with 

disabilities?  

2 5 1 5 3.5 3 

 

 

7.4 Data quality evaluation  

Regarding the data quality evaluation of the BigDataOcean platform a summary of the results is 

presented on the table hereafter. An average score has been calculated based on the results provided 

by the pilot owners. 

Table 7-8: Data quality evaluation summary 

Related Question 

Rated 1 to 5 (poor level 
to high level) 

Vessel 

Fault 
Prediction 

Pilot 
Feedback  

Mare 

Protection 
Pilot 

Feedback 

Maritime 

Security 

and 
Anomaly 

Detection 
Pilot 

Feedback  

Wave 

Power as 
the Next 

Clean 
Energy 

Source 

Pilot 
Feedback  

Average 

Second 
Validation 

Phase 

Average 

To what extent do you 

find the provided data 
reliable in terms of 

errors? 

5 5 4 5 5 4 

To what extent are the 

data provided within the 
range of known or 

acceptable values?  

5 5 4 5 5 4 

To what extent do you 

think that the data are 
regularly updated?  

5 5 5 5 5 4 

To what degree do you 

think that the source of 
data can be verified?  

5 5 3 5 4.5 4 

To what degree the data 

content can be correctly 

explained according to 
known or well-defined 

terms, attributes, units, 
codes, abbreviations, or 

other information?  

5 5 2 5 4.5 3 
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To what extent can 

private and public data be 

accessed?  

5 3 3 5 4 3 

To what degree are the 
retrieved datasets within 

the retrieval theme 
needed?  

4 5 5 4 4.5 4 

To what degree are all 
relevant data provided 

with no missing entries or 
missing values?  

4 5 4 5 4.5 4 

To what degree the 

available documentation 

consists of data 
specification like data 

name, definition, ranges 
of valid values, business 

rules, etc?  

4 5 3 3 4 2 

During a certain time, are 

data following the same 
format and structure?  

4 5 5 5 5 4.5 

To what extent are the 

data free of invalid values 
(e.g. strings instead of 

numerical values)?  

N/A 5 4 5 3.5 3 

To what extent did you 

receive datasets with 
repeated instances of the 

same property that 
should be provided only 

once?  

N/A 1 4 4 2.5 3 

To what degree is the 

discrete number of 
provided visualisations 

satisfactory for the 
intended context of use?  

5 5 4 5 5 4 

To what degree are the 
data (content, format, 

etc.) clear and 
understandable?  

4 4 3 4 4 3 

To what extent the data 

or information are 

beneficial and provide 
advantages from their 

use?  

4 5 5 4 4.5 4 
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To what degree was 

authentication requested 

before retrieving 
confidential information?  

N/A 5 5 5 4 3 

How satisfactory do you 

find the amount of data 
types and the volume of 

open data provided?  

4 5 3 4 4 3 

To which degree will the 

deficiency of a 
component impact data 

accuracy and integrity?  

4 1 5 3 3.5 4 
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8 Technical Evaluation of the BigDataOcean platform  

In deliverable D6.1, the BigDataOcean Evaluation Framework was presented. The goal of the evaluation 

framework is to perform a holistic evaluation of the BigDataOcean platform towards the aim of capturing 

the performance of the platform during the execution of the pilots. Additionally, the evaluation 

framework is designed with the aim of identifying any problems and shortcomings of the platform and 

providing valuable feedback to the platform’s developers in order to provide the corrective and 

enhancements steps that will safeguard the evolvement of the platform into a fully functional, reliable 

and stable environment, capable of addressing the needs of the users and enabling the operational 

exploitation of the platform as a product. It should be noted that the current section for coherency 

reasons contains information from previous deliverables of WP6, namely deliverables D6.3 and D6.4, 

in order to present how the technical evaluation was formulated. 

The BigDataOcean Evaluation Framework in order to achieve the envisioned holistic evaluation is using 

the ISO/IEC 25010:2011 “Systems and software engineering - Systems and software Quality 

Requirements and Evaluation (SQuaRE) - System and software quality models” standard6 as a basis, 

adopting the quality in use model and the product quality model for the actual usage and the technical 

evaluation respectively, and the ISO/IEC 25012:2008 “Software engineering - Software product Quality 

Requirements and Evaluation (SQuaRE) – Data quality model” standard7 for the data quality evaluation. 

The decision to use these frameworks was based on their wide recognition and the past experience of 

the BigDataOcean team with them. 

For the technical evaluation of the platform, the product quality model of the ISO/IEC 25010:2011 

defines a set of characteristics (each of them including other sub-characteristics) that were utilised in 

order to define the quantitative evaluation metrics that are used in the technical assessment of the 

BigDataOcean platform and were documented also in deliverable D6.1. The software quality 

characteristics, according to product quality model, are the following: 

• Functional suitability 

• Performance efficiency 

• Compatibility 

• Operability 

• Reliability 

• Security 

• Maintainability 

• Portability 

Based on these characteristics, a list of indicators was defined that are utilised in the technical 

evaluation of the BigDataOcean platform. Through these indicators, the software quality of the platform 

is monitored and safeguarded.  

As described in deliverable D6.1, the technical evaluation of the platform is performed into three phases 

during the project. The results of the first evaluation phase were documented in deliverable D6.3, while 

                                                

6 http://www.iso.org/iso/catalogue_detail.htm?csnumber=35733 
7 ISO/IEC 25012:2008, Software engineering - Software product Quality Requirements and Evaluation 

(SQuaRE) – Data quality model 
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the results of the second evaluation phase were documented in deliverable D6.4. The document in 

hand documents the results of the third and final evaluation that lasted from M25 till the end of the 

project on M30. As the project is finalised on M30, the results provide useful insights that can drive the 

optimisations in the BigDataOcean platform during the exploitation phase of project. The aggregated 

results are presented in Table 8-1. 
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Table 8-1: The results of the third and final technical evaluation of the BigDataOcean platform 

Sub-

characteristics 
KPIs Calculation Type 

Mandatory

/ Optional 

Threshold Value Value Notes 

Functional suitability   

Functional 
completeness 

Portion of 
completed User 

Stories 

[Completed User 

Stories] / [Iteration 
Cycle of User Stories] * 

100% 

M 100% 100% 

All stories planned for the 

third and final evaluation 
period were successfully 

implemented 

Functional 

correctness 

Portion of User 

Stories without 
reported bugs 

[Completed User 
Stories without bugs] / 

[Iteration Cycle of User 

Stories] * 100% 

M >90% ~97% 

During the testing phase 
minor bugs were identified 

and were properly addressed 

by the development team 

Functional 

appropriateness 

Straightforward 

task 
accomplishment 

Are tasks completed 
without the use of 

unnecessary steps? 

[Yes/No] 

O Yes Yes 

The development focused on 

ensuring that are tasks 
performed in the platform are 

executed without 

unnecessary steps and are 
straightforward. 

Performance efficiency   

Time behaviour8 Average latency 
[Total response time] / 
[Number of requests] 

M 

Select with variable 
filters (EXMILE AIS) 

= 15 secs 

 

Select with 

ascendant orderings 
on latitude and 

longitude (Nester) = 
12 secs 

 

 

~3 secs 

 

 

 

 

~4 secs 

 

The indicative execution 

times were observed with 
different types of queries and 

datasets.  

                                                

8 The threshold values have been revised in deliverable D6.5 due to the incremental volume of data that is available in the platform storage. 
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Select with spatial 
resolution 

(Copernicus Wave 

Forecast) = 1 min 
and 28 secs 

 

Join on latitude, 

longitude and time, 
with spatial and 

temporal resolutions 

(ANEK Epos history 
& Copernicus Sea 

Water Temperature) 
= 21 secs 

 

Fuel consumption 
reduction – 

Forecasting = 3 
mins 

Fault Prediction and 
proactive 

maintenance – 

Predictive 
Diagnostics = 6 secs 

 

Maritime Security 

and Anomaly 

Detection - Incidents 
per Area = 8 secs 

 

Maritime Security 

and Anomaly 

Detection - Incidents 

 

 

~35 secs 

 

 

 

 

~7 secs 

 

 

 

 

 

~2 mins and 32 

secs 

 

 

 

~4 secs 

 

 

 

~ 5 secs 

 

 

 

 

~ 1 min and 2 secs 
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per Vessel = 1 min 
and 30 secs 

 

Mare Protection 
Service – Application 

2 = 3 mins and 15 
secs 

 

Mare Protection 

Service – Application 

3 = 2 min and 15 
secs 

 

Wave energy 

resource assessment 

– Service 1 
Application 1 = 3 

mins 

 

Wave energy 
resource assessment 

– Service 2 

Application 2 = 2 
min and 30 secs 

 

 

 

~2 mins and 42 
secs 

 

 

 

~ 2 mins and 25 

secs 

 

 

 

~1 min and 45 secs 

 

 

 

 

~2 mins and 8 secs 

Throughput 

[Total Number of 

Kilobytes] / [Total Time 

of Operation] 

M 

Downloading 
200KB/sec 

Uploading 20KB/sec 

Downloading ~300 
KB/sec 

Uploading ~250 
KB/sec 

Test was executed during 
dataset download, upload. 

Resource 
utilisation 

Mean CPU 
Utilisation 

[Σ[%CPU utilisation 

probes]] / [Number of 

probes] 

M <60% <42% 

Value obtained from the 

resource monitoring tool of 

the infrastructure. 
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Mean memory 
usage 

[Σ[RAM Megabytes 

used in each probe]] / 

[Number of probes] 

M <60% <47% 

Value obtained from the 

resource monitoring tool of 

the infrastructure. 

Maximum memory 

usage 

Maximum % RAM 
Memory utilisation 

recorded 

M <90% 60% 
Value obtained from the 

resource monitoring tool of 

the infrastructure. 

Maximum 

processing power 
used 

Maximum % CPU 

utilisation recorded 
M <90% 83% 

Value obtained from the 

resource monitoring tool of 
the infrastructure. 

Capacity 

Maximum filesize 

upload/ download 

Total number of 

Kilobytes of files 
M 

Upload = 200 MB9, 

Download = 2GB 

Upload = 1GB9, 

Download = 5GB 

This is currently a threshold 

value set by the system. 

Maximum 

database/ storage 

size 

Total number of 
Kilobytes of files 

M 150 TB available > 170 TB available 
This is the current available 

storage size 

Compatibility   

Co-existence Ability to Co-Exist 

Can BigDataOcean 
platform operate in 

shared environment? 

[Yes/No] 

O Yes Yes 
Current platform design 

supports this. 

Interoperability 

% of APIs 

coverage 

[Number of integrated 

systems exposing or 
consuming data 

through API] / [Total 

number of integrated 
systems] * 100% 

M 100% 100% 

All components are 

integrated through RESTful 
interfaces 

Ability to handle 
different datasets 

Can BigDataOcean 
platform consume 

datasets from different 

M Yes Yes 
Current version supports 
CSV, Excel and NetCDF. 

                                                

9 At the time of writing this is the current threshold in the platform implementation. The metric will be updated accordingly if the implementation is changed. 
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formats (e.g. AIS, 
NetCDF, etc)? 

[Yes/No] 

Can BigDataOcean 

platform provide 
datasets in various 

formats (e.g. AIS, 
NetCDF, etc)? 

[Yes/No] 

M Yes Yes 
Current version supports 
CSV, Excel and NetCDF. 

Operability   

Appropriateness 
recognisability 

% Positive 

feedback on 
appropriateness 

on the available 
documentation 

[Number of positive 

response] / [Total 
number of responses] * 

100% 

O >90% 90% 
Based on the feedback 

received by the users that 

evaluated the platform. 

Technical 
Learnability 

% Coverage of 

features with 
learning 

documents 

[Unique number of help 

documents mentioning 
a feature] / [Total 

number of features 
available] * 100% 

M 100% 100% 
The documentation of the 
platform covers all features 

of the platform. 

Ease of Use 
Dashboard 

availability 

Is there an available 

dashboard or wizard 

with easy navigation? 
[Yes/No/Partially] 

O Yes Yes 

The current version of the 

platform provides has been 
enhanced with 

straightforward navigation to 
the offered functionalities 

User error 
protection 

% Coverage of 

input fields with 
error protection 

methods 

[Number of error 

protected fields] / [Total 
number of critical input 

fields] * 100% 

M 100% 100% 
The fields are protected with 
the appropriate mechanisms 

User interface 

aesthetics 

% Positive 
feedback on user 

interface 
aesthetics poll 

[Number of supported 
screens] / [Total 

number of different 
screens] * 100% 

O >75% 87,2% 

Based on the feedback 
received by the users that 

evaluated the platform. The 
platform received a series of 
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enhancements and 
optimisations in the user 

interface that started in the 

previous version and were 
completed in the final 

version. 

Responsiveness 

[Number of supported 

screens]/[Total number 

of different screens] * 
100% 

M 100% 100% 
At the time of the evaluation, 

all screens are working as 

expected 

Technical 
Accessibility 

WCAG 2.0 
Conformance Level 

[None/ A/ AA/ AAA] M A A  

Cross-Platform 
Accessibility 

Is BigDataOcean 

Platform accessible and 
operational through 

different platforms (e.g. 

Windows, Linux, 
MacOS) 

[Yes/No/Partially] 

M Yes Yes 

BigDataOcean is a web-based 

platform and independent for 

the platform of the client. 

Cross-Browser 

Accessibility 

Is BigDataOcean 

Platform accessible and 

operational through 
different browsers (e.g. 

Chrome/ Firefox / 
EDGE) 

[Yes/No/Partially] 

M Yes Yes 
No issues were identified at 

the time of the evaluation 

Cross-Device 

Accessibility 

Is BigDataOcean 
Platform accessible and 

operational through 
different devices (e.g. 

PC/ Laptop / Tablet/ 

Smartphone) 
[Yes/No/Partially] 

M Yes Partially 
The platform is not 
operational through Tablet/ 

Smartphone 
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Reliability   

Maturity 

Maximum 

Concurrent users 

Maximum number of 
concurrent users 

recorded 

M >100 users 110 

The system was tested 

successfully with the number 
of users. The consortium 

exploited Selenium10 and 
Sikuli11 tool in order to 

simulate concurrent users. 

Simultaneous 

requests 

Maximum number of 

simultaneous requests 
M >75 80 

The system was tested 
successfully while performing 

the number of requests. The 
consortium exploited 

Selenium and Sikuli tool in 

order to simulate concurrent 
user requests. 

Availability 

% Monthly 
availability 

[1-[Downtime in 

minutes] / [Total 
month minutes]] * 

100% 

M >90% >99% 
The recorded downtime was 
due to infrastructure updates 

Success rate 

[Number of correctly 

completed requests] / 

[Total number of 
requests] 

M >90% ~95% 
Unsuccessful requests where 

identified and fixed. 

Fault tolerance 

% of identified 

Software problems 
affecting the 

platform 

[Critical Software 

Issues] / [Total number 
of Software faults 

detected] * 100% 

M <10% ~5% 
All software issues were 
identified and addressed 

% of identified 

Hardware 

problems affecting 
the platform 

[Critical Hardware 

Issues] / [Total number 

of Hardware faults 
detected] * 100% 

M <10% ~2% 
No major critical hardware 
issues were identified. The 

issues that were identified 

                                                

10 Selenium, https://www.seleniumhq.org/ 
11 Sikuli, http://sikulix.com/ 

https://www.seleniumhq.org/
http://sikulix.com/


BigDataOcean BigDataOcean Final Evaluation, 
Methodology and Adoption Guidelines  

  D6.5 

  
 

  

93 
 

  

were properly addressed in 
short time. 

Recoverability 

Mean recovery 
time from 

Software problems 

[Total recovering time 

from Software issues] / 
[Total number of 

Software issues in need 
of recovery] 

M <1h ~0.5 hour  

Mean recovery 

time from 

Hardware 
problems 

[Total recovering time 

from Hardware issues] 
/ [Total number of 

Hardware issues in 
need of recovery] 

M <24h <8h  

Security   

Confidentiality 

Incidents of 

ownership 

changes and 
accessing 

prohibited data 

Number of recorded 

incidents 
M 0 (None) 0 None issues were recorded. 

Integrity 

Incidents of 
authentication 

mechanisms 
breaches 

Number of recorded 

incidents 
M 0 (None) 0 None issues were recorded. 

Non-repudiation 
% Activities 
reporting 

[Number of log 

categories] / [Total 
number of system 

operations] 

M 90% 97% 

The logging mechanism 

provides extended reporting 
of all activities performed in 

the platform. 

Accountability 
User actions 

traceability 

Are usernames included 
in each activity log 

entry uniquely? 
[Yes/No] 

M Yes Yes  
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Authenticity 
Level of User 

authenticity 

Can you identify that a 
subject is the one it 

claims to be? [Yes/ No/ 

Partially] 

M Yes Yes  

Maintainability   

Modularity % of modularity 

[Number of 
components that can 

operated individually] / 
[Total number of 

components] * 100% 

M >80% 100% 
All developed components 

can operate individually. 

Reusability 
% of reusable 

assets 

[Number of assets that 
can or are reused] / 

[Total number of 
assets] * 100% 

M >90% 100%  

Analysability 
Level of 

analysability 

Can the changes in the 

performance of the 
BigDataOcean platform 

be efficiently evaluated 
after each upgrade? 

[Yes/No] 

O Yes Yes  

Modifiability 
% of update 
effectiveness 

[Number of updates 
performed without 

operational issues] / 

[Total number of 
updates] * 100% 

M >90% ~98% 

During the updates minor 

(non-critical) issues were 
identified and properly 

addressed in short time. 

Testability Level of testing 

Are tests able to probe 
the behaviour of the 

BigDataOcean 

platform? [Yes/No] 

M Yes Yes  

Portability   

Adaptability 

Mean number of 

errors per hardware 
change/ upgrade 

[Total number of 
errors recorded] / 

M <1 0  
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[Total number of 
hardware changes] 

Mean number of 

errors per software 
change/ update 

[Total number of 

errors recorded] / 
[Total number of 

software changes] 

M <1 0.10 

Minor issues were only 

introduced during software 
updates and were properly 

addressed 

Replaceability 

% of software 
products 

replaceability within 

BigDataOcean 
platform 

[Number of 
replaceable software 

components] / [Total 
number of used 

software components] 
* 100% 

M 100% 100% 

All developed components 

can be replaced with 

minimum effort 
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9 Lessons Learnt, Impact Assessment and Adoption 

Guidelines 

9.1 Lessons learnt  

Following an intensive 30-months process that involved various types of stakeholders of different 

profiles (e.g. large (maritime) companies, (maritime) SMEs, data scientists, software developers, 

business analysts, researchers, open public) and challenges/ breakthroughs/ innovation in various axes 

(e.g. methodological, technical, business) has undoubtedly resulted in the creation of new knowledge 

and experience. Although the aforementioned are qualitative in their majority, it is considered of great 

added value to try and formalise (in the extent possible) the essence of this knowledge and experience 

in the form of lessons learnt. 

These lessons might be of interest to specific audiences (depending their subject of reference) but are 

potentially targeted to all stakeholders involved in the BigDataOcean lifecycle. The BigDataOcean 

consortium has tried to make these lessons straightforward and easily digestible, in order to maximise 

the potential outreach and impact of these knowledge and experience. 

Trying to effectively group the lessons learnt, the 2 following groups have been derived: 

• Generic/ Horizontal Lessons Learnt 

• Lessons Learnt related to Maritime Landscape and Organisations 

 

9.1.1 Generic/ Horizontal Lessons Learnt 

One of the core lessons learnt was that there is a need to involve stakeholders as early as possible in 

every procedure. Stakeholders, especially when originating from different backgrounds, can offer 

complementary and/or contradicting feedback. At the same time, they might need significantly different 

time intervals in order to understand the issue under consideration and be able to offer valuable 

feedback. Thus, engaging them as early as possible in the process constitutes an important requirement 

in order to secure appropriate time for communication, feedback analysis and homogenisation, and 

eventually reaching consensus (if possible). In addition, being open and transparent seems highly 

estimated by end users. 

Additionally, “be simple and focused” is another clear lesson learnt. Simplifying things helps both 

stakeholders and end users; communicating a simple message “catches the eye” of the targeted user, 

securing engagement for the next steps. Focus is an equally important parameter; one has to 

communicate the appropriate message to the appropriate stakeholder. For example, one has to “talk 

business” when communicating with potential customers (i.e. end-users envisioned to pay for a 

product/ service), while using scientific “language” and results is the appropriate way to attract and 

engage scientists/ researchers. 

Among the clear messages that came out of the BigDataOcean piloting and communication activities is 

that a dynamic, instead of a static, approach is more possible to find acceptance in the end users. 

Visiting candidate end-user in their premises, following-up emails via telephone calls, using a mobile 

device (e.g. a tablet/ smartphone/ netbook) in the context of dissemination/ communication activities 

in order to offer a hands-on experience are the best ways to engage end-users. 
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Putting a slightly different focus, collaborative working is also one of the main assets of every large-

scale project. It can be taken for granted that finding the necessary technical, business and domain 

background (such as the mixture needed for the successful implementation of BigDataOcean) in a 

single organisation is not easy; and might not be effective either. Through partners’ collaboration, each 

one of which comes up with personnel with the appropriate background, proves to be the best way to 

realise such endeavours. 

Finally, as it could have been foreseen, concerns on how treating proprietary/ private vs. open data 

were constantly expressed by practically all types of stakeholders. As BigDataOcean implementation 

coincided with the launch and adoption of the GDPR, all stakeholders were in alert regarding data 

management. Although BigDataOcean does not engage with personal data in the general case, relevant 

regulation and frameworks were constantly discussed. A clear and straightforward communication on 

how data are treated within any endeavour similar to BigDataOcean is an asset. 

 

9.1.2 Lessons Learnt related to Maritime Landscape and Organisations 

A main differentiation of the stakeholders belonging to the maritime industries is that communication 

and dissemination should follow a more traditional approach compared to other environments/ 

industries. For example, social media do now seem to play an important role for maritime industries; 

while direct communication in the context of maritime events (e.g. congresses, info days) is significantly 

more effective. 

From a technical/ scientific point of view, similar terminologies are interpreted in substantially different 

ways in the maritime landscape. Probably the most typical example is the interpretation of “big data” 

themselves from maritime stakeholders. While the 5 Vs are the most widely accepted definition of big 

data, big data in specific subsets of the maritime environment (e.g. transatlantic voyaging) are mainly 

interpreted in relation to cost; although it is given that the volume of data actually exists. As 

communication and data transmission overseas is very costly, volumes of data significantly smaller than 

expected can be considered “big”. Under the same prism, transmitting data in real-time (or even close 

to) when overseas is inefficient and non-sustainable (from the financial perspective). Thus, distinction 

of approaches and terminology has to be realised even within the maritime environment itself. 

As far as data per se are concerned, there seems to be a lack of recognisability and trust when dealing 

with maritime data sources. A plethora of stakeholders and/ or potential end-users expressed their 

demand to be fully aware of the source of the data utilised and even have the capability to investigate 

the source itself. Another lesson learnt related to the above lines is the overlap of available data among 

well-known data sources of the domain. Designing, implementing and deploying a functionality for 

detecting and managing overlapping of data is a common requirement to the stakeholders of the 

domain. At the same time, for specific types of data (e.g. weather data) having as many sources 

available as possible is considered of added value, as different models provide different projections/ 

results; which are fronted as supplementary by interested end-users. 

Focusing on data sharing, a clear lesson learnt is that for-profit maritime companies are protective with 

their data and reluctant in sharing them. Data in the maritime environment are clearly siloed (as 

correctly noted in the BigDataOcean DoA) and any stakeholder willing to offer data-related services and 

products should foresee significant effort investment towards convincing maritime for-profit 

organisations on the potential value through data sharing and experimentation. 
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9.2 Exploitation lessons and impact assessment  

Acknowledging that recent years of crisis have called for innovations able to generate tangible business 

opportunities resulting in economic growth and job creation, H2020 program demands remarkable focus 

on impact, coupled with a reduction in the distance between project results and the competitive market, 

especially when it comes to the Innovation Action funding scheme. 

To answer such pressures, BDO – as an ambitious market-oriented H2020 Innovation Action – has 

considered the stream of activities related to exploitation as fulcrum for making project results 

sustainable over time and capable of generating returns for project partners and well beyond. To this 

end, BDO relied on the innovation advisory practice made available by LINKS analysts, namely the 

‘Journey from Lab to Market’12 (JLM). It consists in a comprehensive methodological portfolio that 

unpacks the journey that every consortium has to undertake in order to turn research-led project results 

– data, algorithms and technological assets at large – into sustainable business ventures, either brand-

new startups (i.e., entrepreneurship) or new business lines within existing organisations (i.e., 

intrapreneurship). The resulting exploitation thinking has provided the Consortium with a shared 

strategic long-term intent, which had outlined the goals worthy of commitment and a clear roadmap 

that has assured consistency in resource allocation over the project lifecycle. 

As explained by D7.4, the BDO exploitation landscape combines a horizontal and a vertical perspective. 

Regarding the horizontal perspective, the ambition of BDO project has been to establish one of the 

largest European marine data repository and providing it with a portfolio of innovative analytics services 

and tools meant to extract knowledge, enable comprehension, and unlock value. When it comes to the 

vertical dimension, BDO has generated a portfolio of five end-user applications (see D7.3) – driven 

forward by a clear industrial perspective – that are valorised through ambitious individual exploitation 

plans. 

After 30 months of intensive exploitation-oriented action, the two prominent lessons learnt exploitation-

wise are as follows:  

1. “Less PPT, more MVP” – In the second reporting period, all end-user applications generated by 

BDO business cases have been showcased to the maritime community through tangible MVPs. 

Getting the product into users’ hands, learning from their feedback, and iterating on that 

learning while continuing to evolve the product proved to be a sound way to validate the 

capacity of BDO solutions to meet needs and priorities of prospects involved in business 

conversations and trial experimentations. Thanks to such an approach, BDO has been able to 

gather a community of maritime organisations that recognise the value of BDO solutions and 

are eager to adopt them as working tool. For instance, in BC3, 92 MarineTraffic users, after 

testing anomaly detection as Beta Users, expressed their interest in a commercial follow-up. 

2. Diversity as an opportunity – A peculiar trait of BDO project has been to gather a diversified 

group of partners, including companies, maritime stakeholders, and researchers. This provided 

the Consortium with a pronounced capacity to observe the complex maritime sector from 

multiple and complementary perspectives. This has been exemplified, for instance, by the 

‘innovation playground’ in BC1 where two sectoral end-users and an innovative ICT company 

                                                

12 http://www.bigdataocean.eu/site/2019/02/28/making-the-leap-from-lab-to-market-the-

bigdataocean-approach/  

http://www.bigdataocean.eu/site/2019/02/28/making-the-leap-from-lab-to-market-the-bigdataocean-approach/
http://www.bigdataocean.eu/site/2019/02/28/making-the-leap-from-lab-to-market-the-bigdataocean-approach/
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co-created two solutions addressing some of the toughest challenges faced by ship-owning 

companies of any kind. Similarly, in BDO commercial partnership, a science-based startup (i.e., 

HOLISTIC), a technology provider (i.e., Ubitech), and a maritime business champion (i.e., 

EXMILE) decided to team up to harness the full competitive potential of Big Data in the maritime 

sector. Even if sometimes the Consortium has struggled to connect two diverse communities, 

such as the Big Data one and the maritime one, this has been a prerequisite for creating a 

long-term business destination.  

Finally, taking a helicopter view, BDO exploitation is going to exert two types of impact. 

First of all, a direct impact unfolds in the project Consortium. BDO activated 5 go-to-market journeys 

(see D7.4) that intend to have a game-changing role in specific sectors of the maritime life. By turning 

the H2020 funding into a competitive advantage, BDO partners can embark on a path of market 

expansion, brand recognition and financial growth. 

Not to be overlooked is the impact of BDO on the maritime industry at large in terms of triple 

sustainability (i.e., environmental, social, economic). Taking into account, for instance, a crucial sector 

such as the maritime transport – which carries 74% of the European trade13 – the portfolio of BDO 

solutions makes it greener (i.e., environmental impact), smarter (i.e., economic impact), and more 

secure (i.e., social impact). Regarding our planet, one of the BC1 solution optimises the consumption 

of fuel as a function of environmental and journey conditions, thus limiting the environmental footprint 

of seaborne transportation. A data-driven maritime transport is also smarter, which means ensuring 

enhanced reliability and cost-effectiveness of transport services of any kind, either moving passengers 

or freight: to this end, the other BC1 solution uncovers hidden patterns of equipment failures depending 

on environmental and journey conditions, thus allowing to implement proactive maintenance programs 

that minimise downtime and unplanned repairs. Finally, BDO promotes a more secure maritime 

transport: BC3 enables situational awareness by proactively detecting abnormal deviations of vessels 

from their expected patterns. This puts coast guard and customs in the position to tackle in a more 

effective manner threats at sea like piracy, human trafficking, and illegal immigration. 

 

9.3 Adoption Guidelines  

Based on our accumulated experience and feedback received from the interaction and discussion with 

the pilot users and stakeholders from the maritime industry, we have compiled the following list of 

adoption guidelines that aim to maximise the exploitation and utilisation of the BigDataOcean 

platform and applications as well as data processing and analytics systems for the maritime industry 

in general. 

 

Adopt a holistic digital transformation culture in the maritime company 

One of the most important aspects for exploiting the full potential of new data technologies such as 

BigDataOcean platform is to integrate it as a part of a holistic digital transformation culture that is 

adopted by the company. A sterile use of the BDO tools in an isolated department will not be as fruitful 

as when innovation is in the heart of the company’s philosophy and organisation. From our experience 

                                                

13 https://ec.europa.eu/transport/modes/maritime/ports/ports_en  

https://ec.europa.eu/transport/modes/maritime/ports/ports_en
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so far the maritime and shipping companies often approach digital transformation more like an urgent 

necessity that is enforced by regulatory frameworks such as International Maritime Organisation (IMO), 

EC or by the natural technological advancement of new tools and products, and less on the basis of a 

long-term strategy.  

The upper management of the companies should take tangible steps for the re-organisation of the 

company that is fertile to digital innovation, including setting up teams and innovation managers that 

a) investigate and hunt on a daily basis new digital products and solutions, b) setup concrete adoption 

steps of new technologies in an organised and validated manner, c) Monitor their operation and ensure 

their maximum outreach across the entire company and not just individual departments d) Manage the 

lifecycle of the solutions with a clear view of product  “retirement” and replacement e) Provide 

guidelines, support and incentives to teams across the entire company and fleet to actively utilise the 

new tools and minimise the friction to the adoption acceptance.  The BDO solution and its outcomes 

are expected to be very impactful in such environment that embraces the digital innovation from the 

upper management and the level of technological readiness is high, and its outputs (reports, 

visualisations, API) can be integrated easier in different departments.   

 

Develop a concrete adoption plan  

The BDO data repository has been developed with a highly flexible and scalable architecture and 

outputs in mind with a view to increase its interoperability and interconnection with existing business 

processes and systems. To maximise its potential, a concrete adoption plan needs to be followed: 

• Identify the strategic goals of the company aligned with the BDO capabilities 

• Identify the business processes that are affected from the use of BDO data and applications 

(input, outputs – BDO dashboards / visualisations)  

• Communicate and receive feedback from all the involved stakeholders  

• Develop a time plan for the integration of the BDO data platform / applications in the 

business processes of the company 

• Assign clear roles and responsibilities to the involved users that will login to the platform (on 

separate user accounts) 

• Organise training sessions with the assistance of the BDO partnership team 

• Monitor the progress of its usage 

  

 

Staff Training Sessions  

The BigDataOcean data repository and its applications have been built with easiness of use in mind. 

Nevertheless, it still has a number of advanced features, methods and capabilities that can be used to 

make the most of the application. Early training of the Maritime’s company staff with both the data 

platforms services and applications as well as with other learning topics (maritime data science) has 

the potential to improve the productivity and effectiveness of the employees utilising the BigDataOcean 

platform.  

 

Investment in new technologies and products that will produce more data and better 

insights 
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From our experience and discussions with the maritime companies and ship owners, there is a huge 

room of improvement in terms of the adoption of new technologies for both the offices and on-board. 

There is often a big reluctance to invest in technologies that will be able to manage and produce 

more detailed data, with greater granularity, responsiveness and quality, such as better quality-

producing sensors and digital logs of different events (fault reporting, maintenance, etc.). By feeding 

BigDataOcean with greater quality of input will produce analytics and predictions which are more 

meaningful and accurate leading to crucial insights. 

 

Avoiding Vendor lock-ins and increase interoperability between applications 

A vast plethora of software applications in the maritime domain (from PMS systems to shipping 

tracking software) that we encountered seem to have vendor lock-ins that make the exchange of 

information and data ingestion by the data platform more difficult. In many cases, even a simple 

batch export of data could turn into a complicated procedure, let alone the automatic ingestion of 

such data. And vice versa: How easy is for the existing applications to be fed with data coming from 

the BigDataOcean platform? Maritime companies should clearly invest into increasing the 

interoperability of their applications and carefully considered the openness, licenses and terms of 

usage of the applications offered by the different vendors, with questions such as: 

• How easy and feasible it is to export the data from the application? 

• Are the data exported in a machine-process able format or just PDF reports? 

• Are the metadata following specific standards? Are they compatible with other applications  

• Is there an API for both retrieving and receiving data from third-party applications in real-

time? 

 

Establish a data security culture and framework 

Security is one of the most crucial aspects that need to be carefully considered when dealing with the 

processing of sensitive, private data. The BigDataOcean platform has applied strong security 

mechanisms to ensure protection from security and vulnerability threats. For the adoption of the 

BigDataOcean platform and tools, the same level of security culture and responsibility needs to be 

ensured by the client company and its users to avoid the introduction of security risks such as providing 

credentials to unauthorised personnel or malware. Necessary steps to establish a security culture 

includes: 

• Install strong security software and hardware in the company (firewall, antivirus, antimalware, 

IDS systems) 

• Setting up strict security policies in the company (authentication, authorisation, privileges, 

security procedures) 

• Update programs and operating systems regularly in order to ensure latest security patches 

• Secure devices (laptops, mobile phones) with encrypting software and remote wiping 

• Establish security monitoring and assessment procedures and applications  
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10 Conclusion  

In the context of the deliverable on hand, the pilots of the BigDataOcean platform have provided a 

descriptive overview of the pilot scenarios and the test cases which were evaluated during the period 

starting in M25 up to M30 according to the revised D6.2. The 22 cumulative test cases which are 

available on the BigDataOcean platform have been evaluated by internal and external users in terms 

of ease of use and data availability. The majority of the received feedback has been positive. However, 

following the results of the evaluation, the issues that the pilots have faced on the platform regarding 

their pilot cases are documented in detail along with the responsive actions that need to be taken in 

order to maintain a robust implementation of their applications. 

Since the main target of this evaluation phase has been the evaluation of the platform from at least 

650 external users, thus reaching at least 1000 cumulative external users, an approach of continuous 

communication and participation to a series of dissemination activities has been followed. This target 

has been achieved by engaging a number of 755 evaluators (1103 in total when considering the 

previous two phases as well). According to the received responses to the online questionnaire, the 

users have expressed a positive feedback regarding the usefulness and the efficiency of the platform, 

while receiving an overall evaluation to the platform improved at least by 20% compared to the previous 

evaluation phase. It is also worth noting that the majority of the evaluators are coming from the 

industrial field covering a percentage of 68% of the total number of evaluators.  

The results of the external evaluation have been documented in this deliverable and used as feedback 

to be taken into consideration for the development of the lessons learnt both regarding the involvement 

of the users during the evolution of the project as well as the exploitation-wise lessons in order to meet 

the needs and the priorities of the stakeholders from a business perspective. Thus, engaging 

stakeholders as early as possible in every procedure, providing them with simple and focused messages 

under constant and dynamic communication, adjusting it each time according to the needs of the 

interacting parties are some of the main lessons learnt during this project. In order to meet the needs 

and priorities of prospects involved in business conversations and trial experimentations, it is also very 

important to gather a diversified group of partners, including companies, maritime stakeholders, and 

researchers, thus providing the Consortium with a pronounced capacity to observe the complex 

maritime sector from multiple and complementary perspectives. This way it was also possible to realise 

that the “big” variability and diversity of data provided through the BigDataOcean platform in some 

cases would create a sense of uneasiness regarding the recognisability and trustworthiness of the data 

sources and in other cases satisfaction on the capability of combining information on overlapping or 

similar sectors like forecasting data. As a result the importance of extending the use of metadata has 

been highlighted while in parallel ensuring the secure treatment of proprietary/private data. Moreover 

a technical evaluation of the platform was conducted showcasing a very adequate software quality level 

of the platform.  

Based on the accumulated experience and feedback received from the interaction and discussion with 

the pilot users and stakeholders from the maritime industry, a list of adoption guidelines has been 

developed that aim to maximise the exploitation and utilisation of the BigDataOcean platform and 

applications as well as data processing and analytics systems for the maritime industry in general. 

Additionally, the impact that the BigDataOcean exploitation is going to exert has been assessed and 

can be summarised into the direct impact of the 5 go-to-market journeys that intend to have a game-
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changing role in specific sectors of the maritime life as well as the impact of BigDataOcean on the 

maritime industry at large in terms of environmental, social and economic sustainability. 

Thus, the impact of the BigDataOcean solution and its outcomes are expected to increase in 

environments that embrace the digital innovation from the upper management where the level of 

technological readiness is high, and its outputs can be integrated easier in different departments. This 

requires investing in new technologies and products that will produce more data and better insights, 

avoiding Vendor lock-ins and increasing interoperability between applications, establishing a data 

security culture and framework while providing the respective staff training. 
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Annex I: Templates 

[1]  Test cases evaluation 

Test 

Case 
ID 

Test 

Case 
Title 

Completed 

without 
Help 

Completed 

with Help 

Completed 

with bugs 

Not 
completed 

due to 

bug 

Not 

completed 
after help 

Useful 

(1-5) 

Easy (1-

5) 

Stakeholder Group Name 

Code# … … … … … … … … 

Code# … … … … … … … … 
 

[2]  Qualitative evaluation Metrics selected for the BigDataOcean platform: 

Question 
Mandatory/ 

Optional 

(1-5) - poor level 

to high level  

How accurately can you complete your goals when using 
BigDataOcean platform?  

M 

 

Do you think that the BigDataOcean platform is efficiently 

covering its intended purpose?  
M 

 

How useful do you find the BigDataOcean platform?  M 

 

How much do you trust the BigDataOcean platform and the 
provided results?  

M 

 

Do you feel that the BigDataOcean platform provides a 
comfortable UI and workflow?  

M 

 

How sure are you that the BigDataOcean platform is not 

exposing you on economic damage? 
M 

 

How easy was it for you to learn how to use the 

BigDataOcean platform?  
M 

 

How possible is to use the BigDataOcean platform also for 
other purposes than the one you intended to?  

M 

 

To which extent do you think that the BigDataOcean 
platform can be used by users with disabilities?  

M 

 

 

[3]  Data qualitative evaluation Metrics selected for the BigDataOcean platform: 

Related Question 
Mandatory/ 
Optional 

(1-5) - poor level 
to high level 
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To what extent do you find the provided data reliable in 
terms of errors? 

M 

 

To what extent are the data provided within the range of 
known or acceptable values?  

M 
 

To what extent do you think that the data are regularly 

updated?  
M 

 

To what degree do you think that the source of data can 

be verified?  
M 

 

To what degree the data content can be correctly 
explained according to known or well-defined terms, 

attributes, units, codes, abbreviations, or other 

information?  

M 

 

To what extent can private and public data be accessed?  M  

To what degree are the retrieved datasets within the 

retrieval theme needed?  
M 

 

To what degree are all relevant data provided with no 
missing entries or missing values?  

M 
 

To what degree the available documentation consists of 

data specification like data name, definition, ranges of valid 

values, business rules, etc?  

M 

 

During a certain time, are data following the same format 
and structure?  

M 
 

To what extent are the data free of invalid values (e.g. 

strings instead of numerical values)?  
M 

 

To what extent did you receive datasets with repeated 

instances of the same property that should be provided 
only once?  

M 

 

To what degree is the discrete number of provided 

visualisations satisfactory for the intended context of use?  
M 

 

To what degree are the data (content, format, etc.) clear 

and understandable?  
M 

 

To what extent the data or information are beneficial and 

provide advantages from their use?  
M 

 

To what degree was authentication requested before 
retrieving confidential information?  

M 
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How satisfactory do you find the amount of data types and 

the volume of open data provided?  
M 

 

To which degree will the deficiency of a component impact 

data accuracy and integrity?  
M 

 

 

[4]  Quantitative evaluation Metrics selected for the BigDataOcean platform: 

Calculation Type 
Mandatory/ 

Optional 

Evaluation Result 

[Completed User Stories] / [Iteration 
Cycle of User Stories] * 100% 

M 

 

[Completed User Stories without bugs] / 
[Iteration Cycle of User Stories] * 100% 

M 

 

Are tasks completed without the use of 

unnecessary steps? [Yes/No] 
O 

 

[Total response time] / [Number of 

requests] 
M 

 

[Total Number of Kilobytes] / [Total Time 
of Operation] 

M 

 

[Σ[%CPU utilisation probes]] / [Number 
of probes] 

M 

 

[Σ[RAM Megabytes used in each probe]] 

/ [Number of probes] 
M 

 

Maximum % RAM Memory utilisation 

recorded 
M 

 

Maximum % CPU utilisation recorded M 

 

Total number of Kilobytes of files M 

 

Total number of Kilobytes of files M 

 

Can BigDataOcean platform operate in 

shared environment? [Yes/No] 
O 

 

[Number of integrated systems exposing 

or consuming data through API] / [Total 

number of integrated systems] * 100% 

M 
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Can BigDataOcean platform consume 
datasets from different formats (e.g. AIS, 

NetCDF, etc)? 

[Yes/No] 

M 

 

Can BigDataOcean platform provide 

datasets in various formats (e.g. AIS, 
NetCDF, etc)? 

[Yes/No] 

M 

 

[Number of positive response] / [Total 
number of responses] * 100% 

O 

 

[Unique number of help documents 
mentioning a feature] / [Total number of 

features available] * 100% 

M 

 

Is there an available dashboard or wizard 

with easy navigation? [Yes/No/Partially] 
O 

 

[Number of error protected fields] / [Total 

number of critical input fields] * 100% 
M 

 

[Number of supported screens] / [Total 
number of different screens] * 100% 

O 

 

[Number of supported screens]/[Total 

number of different screens] * 100% 
M 

 

[None/ A/ AA/ AAA] M 

 

Maximum number of concurrent users 

recorded 
M 

 

Maximum number of simultaneous 
requests 

M 

 

[1-[Downtime in minutes] / [Total month 

minutes]] * 100% 
M 

 

[Number of correctly completed requests] 

/ [Total number of requests] 
M 

 

[Critical Software Issues] / [Total number 

of Software faults detected] * 100% 
M 

 

[Critical Hardware Issues] / [Total 

number of Hardware faults detected] * 

100% 

M 
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[Total recovering time from Software 

issues] / [Total number of Software issues 

in need of recovery] 

M 

 

[Total recovering time from Hardware 
issues] / [Total number of Hardware 

issues in need of recovery] 

M 

 

Number of recorded incidents M 

 

Number of recorded incidents M 

 

[Number of log categories] / [Total 
number of system operations] 

M 

 

Are usernames included in each activity 

log entry uniquely? [Yes/No] 
M 

 

Can you identify that a subject is the one 

it claims to be? [Yes/ No/ Partially] 
M 

 

[Number of components that can 

operated individually] / [Total number of 
components] * 100% 

M 

 

[Number of assets that can or are reused] 
/ [Total number of assets] * 100% 

M 

 

Can the changes in the performance of 
the BigDataOcean platform be efficiently 

evaluated after each upgrade? [Yes/No] 

O 

 

[Number of updates performed without 

operational issues] / [Total number of 
updates] * 100% 

M 

 

Are tests able to probe the behaviour of 

the BigDataOcean platform? [Yes/No] 
M 

 

[Total number of errors recorded] / [Total 
number of hardware changes] 

M 

 

[Total number of errors recorded] / [Total 

number of software changes] 
M 

 

[Number of replaceable software 

components] / [Total number of used 
software components] * 100% 

M 
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Annex II: Online questionnaire 

BigDataOcean platform Evaluation 

* Required 

Industry * 

Check all that apply: 

 Maritime - Fishing  

 Maritime - Freight and Logistics  

 Maritime - Passenger Transportation  

 Maritime - Ports  

 Maritime - Shipbuilding  

 Maritime - Other  

 Energy  

 Safety  

 Finance  

 Insurance  

 Legal  

 Government  

 Military  

 Data provider  

 Computer Hardware and/or Electronics  

 Software and/or IT Services  

 Academia/Research organization  

 Other 

Position * 

Your Answer: 

……………………………………………………………………………. 

Technical Background * 

Choose from list: 

 Business Management 

 Logistics / Operation 

 Energy 

 Finance 

 Oceanography / Maritime Research 

 Ship Operations & Management 

 Naval engineering 

 Data Analytics 

 Software Development 

 Infrastructure / Big Data expert 

 Other 
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Questionnaire 

What was the focus of your BigDataOcean platform use?*  

Mark only one oval.  

 Pilot 1 – Vessel Operation Improvement Skip to question 16.  

 Pilot 2 – Mare Protection Skip to question 21.  

 Pilot 3 – Maritime Security and Anomaly Detection Skip to question 26.  

 Pilot 4 – Wave Power as the Next Clean Energy Source Skip to question 31.  

 BigDataOcean platform in general Skip to question 5 

 

5. Do you find the BigDataOcean platform useful? * 

Not useful at all to Extremely useful, rate from 1 to 5  

6. Do you feel that the BigDataOcean platform provides an efficient User Interface? * 

Really bad to Excellent User Interface, rate from 1 to 5 

7. How easy was it for you to learn how to use the BigDataOcean platform * 

Very Difficult to Very Easy, rate from 1 to 5 

8. How much do you believe that the BigDataOcean platform can be used for other purposes than the 

one(s) you intended to? * 

Not useful for other purposes to Extremely useful for other purposes, rate from 1 to 5 

9. To what extent would you adopt BigDataOcean platform as a working tool for your organization? * 

No use to Full usage, rate from 1 to 5 

10. To what extent can BigDataOcean platform contribute to competitive advantage for your 

organization? * 

No advantage at all to Extreme competitive advantage, rate from 1 to 5 

11. To what extent would you recommend BigDataOcean platform to colleagues and partners? 

Lowly recommended to Highly recommended, rate from 1 to 5 

12. What did you find more interesting on the platform? * 

……………………………………………………………………………. 

13. According to your needs, is there any feature missing from the platform? * 

……………………………………………………………………………. 

14. What kind of data you would want to see on the platform?* 

……………………………………………………………………………. 

15. Was there a step that was difficult to complete and why? * 

……………………………………………………………………………. 

 

Questionnaire:  "Pilot 1 – Vessel Operation Improvement" specific questions 

16. Do you think that "Pilot 1 - Vessel Operation Improvement" is properly covering its objectives? * 

Mark only one oval. 

Not at all covering its objectives to Definitively covering its objectives, rate from 1 to 5 
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17. To what degree is the discrete number of provided visualisations in "Pilot 1 - Vessel Operation 

Improvement" satisfactory for the intended context of use? * 

Not at all covering its objectives to Definitively covering its objectives, rate from 1 to 5 

18. Which features did you find more interesting in "Pilot 1 - Vessel Operation Improvement"? * 

Check all that apply 

 Fault Detection and Predictive Maintenance: Estimation of the failure mode probability and the 

associating failure mode criticality 

 Fault Detection and Predictive Maintenance: Estimation of the failure cause probability and the 

failure effect probability 

 Fuel Consumption Reduction: Correlation of historical company/vessels’ data with data 

retrieved from open sources 

 Fuel Consumption Reduction Estimation of the impact that the operation decisions will have on 

the vessels’ fuel consumption 

 Other: ……………… 

19. Which features are still missing in "Pilot 1 - Vessel Operation Improvement"? * 

……………………………………………………………………………. 

20. Overall, is this a tool that you would use in your own company for business decisions? * 

Mark only one oval. 

 Yes  

 No  

 Other: ……………… 

 

Questionnaire:  “Pilot 2 – Mare Protection” specific questions 

21. Do you think that "Pilot 2 – Mare Protection" is properly covering its objectives? * 

Mark only one oval. 

Not at all covering its objectives to Definitively covering its objectives, rate from 1 to 5 

22. Do you find the provided information satisfactory? In what degree do you think that it has met your 

needs as a user? * 

Mark only one oval.  

Not at all satisfactory to Extremely satisfactory, rate from 1 to 5 

23. Which features did you find more interesting in "Pilot 2 – Mare Protection"? * 

Check all that apply. 

 The combined visualization of oil spill dispersion and Natura protected areas  

 The combined visualization of oil spill dispersion and AIS marine traffic information  

 The option to use input from different sources (POSEIDON, COPERNICUS oceanographic 

forecasts) in order to perform the oil spill dispersion simulation  

 The limited scale oil spill risk assessment analysis performed for a user-selected geographical 

area  

 The underwater oil spill accident simulation using a seabed point of reference  

 The reported analysis of oil spill dispersion simulation  
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 Other: ……………… 

24. Which additional features would you like to see in “Pilot 2 – Mare Protection”? * 

……………………………………………………………………………. 

25. Would you adopt “Pilot 2 – Mare Protection” services as a working tool for your organization? * 

Mark only one oval. 

 Yes  

 No  

 Other: ……………… 

 

Questionnaire:  "Pilot 3 – Maritime Security and Anomaly Detection" specific questions 

26. Do you think that "Pilot 3 – Maritime Security and Anomaly Detection" is properly covering its 

objectives? * 

Mark only one oval 

Not at all covering its objectives to Definitively covering its objectives, rate from 1 to 5 

27. Which features did you find more interesting in "Pilot 3 – Maritime Security and Anomaly Detection"? 

* 

Check all that apply. 

 Provision of maritime security incidents of a single vessel  

 Provision of maritime security incidents in an area of Interest  

 Risk profiling of vessels  

 Provision of maritime security incidents in real time  

 Other: …………… 

28. Which features are still missing in "Pilot 3 – Maritime Security and Anomaly Detection"? * 

……………………………………………………………………………. 

29. To what degree are the means of notification of security incidents in “Pilot 3 – Maritime Security 

and Anomaly Detection” satisfactory for the intended context of use? * 

Mark only one oval. 

Not at all satisfactory to Extremely satisfactory, rate from 1 to 5 

30. Overall, is this a tool that you would use in your own company for business decisions? * 

Mark only one oval. 

 Yes  

 No  

 Other: ……………… 

Questionnaire:  "Pilot 4 – Wave Power as the Next Clean Energy Source" specific questions 

31. Do you think that "Pilot 4 – Wave Power as the Next Clean Energy Source" is properly covering its 

objectives? * 

Mark only one oval. 

Not at all covering its objectives to Definitively covering its objectives, rate from 1 to 5 
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32. Which features did you find more interesting in "Pilot 4 – Wave Power as the Next Clean Energy 

Source"? *  

Check all that apply 

 Primary Energy Resource Assessment: Assessment of a single location  

 Primary Energy Resource Assessment: Visualisation of a single data source  

 Primary Energy Resource Assessment: Visualisation of a wave atlas  

 Primary Energy Resource Assessment: Visualisation of wave forecast for the next days 

 Energy Conversion Assessment: Assessment of Technologies in a Single Location  

 Energy Conversion Assessment: Visualisation of performance of a Single Technology in a wide 

geographical area  

 Energy Conversion Assessment: Assessment of wave energy conversion load matching  

 Energy Conversion Assessment: Forecast of energy production in a single location  

 Other: 

33. Which features are still missing in "Pilot 4 – Wave Power as the Next Clean Energy Source"? * 

……………………………………………………………………………. 

34. To what degree is the discrete number of provided visualisations in "Pilot 4 – Wave Power as the 

Next Clean Energy Source" satisfactory for the intended context of use? * 

Mark only one oval. 

Not at all satisfactory to Extremely satisfactory, rate from 1 to 5 

35. Overall, is this a tool that you would use in your own company for business decisions? * 

Mark only one oval. 

 Yes  

 No  

 Other: ……………… 

 

Personal information 

First/Last Name 

……………………………………………………………………………. 

Company/Organization 

……………………………………………………………………………. 

e-mail 

……………………………………………………………………………. 

I consent to the use of my personal details for the following purposes: 

 Sending you news and offers related to the BigDataOcean platform 

 

Thank you!  

40. Where did you get to know about the BigDataOcean platform? 

……………………………………………………………………………. 
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Annex III: Survey results for the third evaluation phase 

This section presents the results collected using the on-line survey for the third evaluation phase. The 

results are clustered by pilots’ common questions, questions related to outputs of pilot services and 

questions related to the use of the BigDataOcean platform in general. 

 

Pilots common questions 

 

 Figure 0-1: Survey results regarding the objectives of Pilot 1 (1: Not at all covering its 

objectives – 5: Definitively covering its objective) 

 

 

 Figure 0-2: Survey results regarding the objectives of Pilot 2 (1: Not at all covering its 

objectives – 5: Definitively covering its objective) 
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 Figure 0-3: Survey results regarding the objectives of Pilot 3 (1: Not at all covering its 

objectives – 5: Definitively covering its objective) 

 

 

 Figure 0-4: Survey results regarding the objectives of Pilot 4 (1: Not at all covering its 

objectives – 5: Definitively covering its objective) 
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Figure 0-5: Survey results regarding the use of Pilot 1 services for business decisions 

 

 

Figure 0-6: Survey results regarding the use of Pilot 2 services for business decisions 
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Figure 0-7: Survey results regarding the use of Pilot 3 services for business decisions 

 

 

Figure 0-8: Survey results regarding the use of Pilot 4 services for business decisions 
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Figure 0-9: Survey results regarding the most interesting features in Pilot 114 

 

Figure 0-10: Survey results regarding the most interesting features in Pilot 215 

                                                

14 First row: “Fault Detection and Predictive Maintenance: Estimation of the failure mode probability and the associating failure mode 

criticality”; second row: “Fault Detection and Predictive Maintenance: Estimation of the failure cause probability and the failure effect 

probability”; third row: “Fuel Consumption Reduction: Correlation of historical company/vessels’ data with data retrieved from open 

sources”; fourth row: “Fuel Consumption Reduction Estimation of the impact that the operation decisions will have on the vessels’ fuel 

consumption”; and fifth row: responses associated to “Other”. 

15 First row: “The combined visualization of oil spill dispersion and Natura protected areas”; second row: “The combined visualization of 

oil spill dispersion and AIS marine traffic information”; third row: “The option to use input from different sources (POSEIDON, COPERNICUS 

oceanographic forecasts) in order to perform the oil spill dispersion simulation”; fourth row: “The limited scale oil spill risk assessment 

analysis performed for a user-selected geographical area”; and fifth row: “The underwater oil spill accident simulation using a seabed 

point of reference”; and sixth row: “The reported analysis of oil spill dispersion simulation”. 
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Figure 0-11: Survey results regarding the most interesting features in Pilot 316 

 

Figure 0-12: Survey results regarding the most interesting features in Pilot 417 

                                                

16 First row: “Provision of maritime security incidents of a single vessel”; second row: “Provision of maritime security incidents in an area 

of Interest”; third row: “Risk profiling of vessels”; and fourth row: “Provision of maritime security incidents in real time” 

17 First row: “Primary Energy Resource Assessment: Assessment of a single location”; second row: “Primary Energy Resource Assessment: 

Visualisation of a single data source”; third row: “Primary Energy Resource Assessment: Visualisation of a wave atlas”; fourth row: 

“Primary Energy Resource Assessment: Visualisation of wave forecast for the next days”; fifth row: “Energy Conversion Assessment: 

Assessment of Technologies in a Single Location”; sixth row: “Energy Conversion Assessment: Visualisation of performance of a Single 

Technology in a wide geographical area”; seventh row: “Energy Conversion Assessment: Assessment of wave energy conversion load 

matching”; and eighth row: “Energy Conversion Assessment: Forecast of energy production in a single location” 
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Questions related to outputs of pilot services 

 

Figure 0-13: Survey results regarding the different visualisations provided by Pilot 1 (1: 

Not at all satisfactory – 5: Extremely satisfactory) 

 

 

Figure 0-14: Survey results regarding the information provided by Pilot 2 (1: Not at all 

satisfactory – 5: Extremely satisfactory) 
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Figure 0-15: Survey results regarding the means of notification of security incidents in 

Pilot 3 (1: Not at all satisfactory – 5: Extremely satisfactory) 

 

 

Figure 0-16: Survey results regarding the different visualisations provided by Pilot 4 (1: 

Not at all satisfactory – 5: Extremely satisfactory) 
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Questions related to the BigDataOcean platform in general 

 

Figure 0-17: Survey results regarding the usefulness of the BigDataOcean platform (1: 

Not useful at all – 5: Extremely useful) 

 

 

Figure 0-18: Survey results regarding the efficiency of the user interface (1: Really Bad – 

5: Excellent) 
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Figure 0-19: Survey results regarding the ease of use of the BigDataOcean platform (1: 

Very difficult – 5: Very easy) 

 

 

Figure 0-20: Survey results regarding the alternative purposes of use of the 

BigDataOcean platform (1: Not useful for other purposes – 5: Extremely useful for other 

purposes) 
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 Figure 0-21: Survey results regarding the usefulness of the BigDataOcean platform as a 

working tool (1: No use – 5: Full usage) 

 

 

 Figure 0-22: Survey results regarding the contribution of the BigDataOcean platform to 

the competitive advantage of the user’s organisation (1: No advantage at all – 5: Extreme 

competitive advantage) 
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 Figure 0-23: Survey results regarding the opinion of the user to recommend the 

BigDataOcean platform to colleagues and partners (1: Lowly recommended – 5: Highly 

recommended) 

 

 

 

 


