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INTRODUCTION

This booklet showcases the key achievements of the 
COMMON SENSE project and provides detailed 
summaries of each, as well as describing the project, its 
core functions, and its conclusions. The aim of this booklet 
is to communicate to the general public how COMMON 
SENSE’s work has benefitted and will benefit society 
as a whole, as well as the project’s contribution towards 
improved protection for the marine environment in Europe. 
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ABOUT COMMON SENSE

THE CHALLENGE

The EC-funded COMMON SENSE project has 
created the path for a new future for marine monitoring. 
The project developed prototypes for innovative, next 
generation sensing technologies that will contribute to 
the implementation of the Marine Strategy Framework 
Directive (MSFD) and thereby support the protection of 
the marine environment in Europe. 

The project, launched in November 2013, was funded 
by the EC Seventh Framework Programme (FP7) 
and was designed to directly respond to requests for 
integrated and effective data acquisition systems, 
by developing innovative sensors to contribute to 
our understanding of how the marine environment 
functions. Sensors  developed by the COMMON 
SENSE project will increase the availability of 
standardised data on: eutrophication; concentrations 
of heavy metals; quantities of microplastic within 
marine litter; underwater noise; and other parameters 
such as temperature, pH, pCO2 and pressure. These 
cost-effective sensors directly respond to recognised 
marine monitoring challenges and will be a key 
tool for EU Member States in meeting their MSFD 
requirements and achieving Good Environmental 
Status (GES) of their marine territories.

COMMON SENSE was coordinated by the Leitat 
Technological Center, Spain, and its consortium 
brought together 15 partners from seven different 
countries, encompassing a wide range of technical 
expertise and practical experience in the marine 
monitoring area.

Marine ecosystems are integral to key environmental 
functions that support life on Earth, including climate 
regulation, prevention of erosion, and absorption 
of carbon dioxide. The oceans also contribute to 
economic activities resulting in prosperity, social well-
being and good quality of life. However, many marine 
environments, including some of those in EU marine 
territories, face increasing challenges, such as loss 
of biodiversity and habitats, continuing pollution, and 
the impacts of climate change. For Europe, increasing 
environmental interest and awareness in both the 
public and private sectors is a strategic objective for 
sustainable development and for ensuring continuity of 
economic activities. To achieve this, and to improve EU 
competitiveness, new technologies and methods for 
monitoring the marine environment are required. 
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COMMON SENSE KEY ACHIEVEMENTS

1.  ANALYSIS OF THE MSFD IMPLEMENTATION PROCESS AND  
DEVELOPMENT OF MARINE MONITORING PROGRAMMES

KEY INFORMATION

KNOWLEDGE DESCRIPTION
A review and analysis of the progress achieved 
concerning MSFD implementation in relation to 
eutrophication, marine litter, contaminants and 
underwater noise was carried out. The report consists 
of two main parts. In the first part, we summarize the 
results of the European Union technical assessment 
concerning the COMMON SENSE descriptors. In 
the second part, we provide detailed information on 
implementation in three case studies, i.e., Ireland, 
Poland and Spain. Specifically, our review (1) 
describes and evaluates MSFD implementation 
process; (2) analyses Member States Initial 
Assessments; (3) describes and evaluates marine 
monitoring standards and programmes that were set 
up to meet MSFD requirements; (4) identifies non-
adequate monitoring efforts, existing monitoring gaps 
and emerging monitoring needs, and (5) identifies 
barriers to efficient implementation of MSFD and 
MSFD-related monitoring programmes.

This knowledge provided the COMMON SENSE 
sensor developers with up-to-date information 
on the steps and progress achieved in MSFD 
implementation to inform the development of  
each sensor; 

The methodology employed consisted of: (1) 
literature review; (2) Rapid Evidence Assessment; 
(3) informal and formal (semi-structured interviews) 
communications with experts inside and outside the 
project.

AT A GLANCE
Full title: Analysis of the methodological standards included in european  
and international conventions in line with the MSFD descriptors

Who to contact for more information: Joanna Piwowarczyk,  
piwowarczyk@iopan.gda.pl 

Status: Ready for uptake
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COMMON SENSE KEY ACHIEVEMENTS

2.  REPORT ON LEGISLATION AFFECTING MARINE SENSOR  
DEVELOPMENT

KEY INFORMATION

KNOWLEDGE DESCRIPTION 
A review and analysis of the EU and national 
legislation concerning MSFD implementation at 
national level, as well as projects and initiatives having 
potential influence on monitoring methodology and 
sensor design was carried out. The analysis covers 
methodological standards included in European 
and international conventions that are in line with 
the MSFD descriptors’ requirements and good/bad 
practices, as well as experiences of the established 
methodologies in terms of monitoring criteria and 
methodological standards. It was a desktop review 
exercise by means of a Rapid Evidence Assessment 
(REA) method to obtain an overview research on 
this topic and a synthesis of the evidence provided 
to answer the REA questions set. Personal contacts, 
specific consultations and interviews with experts, 
were done in order to clarify, expand or complement 
the literature reviewed. A workshop was organised 
aiming at identifying the barriers to successful and 
efficient implementation of MSFD in relation to the 
monitoring of COMMON SENSE descriptors.

This report is the inventory of legislation acts at 
different levels of authority and a summary of 
programmes and other initiatives. It provides vital 
information on the status quo of marine observing 
systems to allow developers to see the gaps in and 
potential for sensor development. 

AT A GLANCE
Full title: Inventory of Legal Regulations, Initiatives, Developed Projects  
and Technologies having Potential Influence on Sensors Design Processes

Who to contact for more information: Marcin Wichorowski, wichor@iopan.pl 

Status: Ready for uptake
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COMMON SENSE KEY ACHIEVEMENTS

3.  REFERENCE SENSORS

KEY INFORMATION

KNOWLEDGE DESCRIPTION
The first prototype of a temperature sensor based on 
the use of full organic bilayer sensing material for the 
rapid monitoring of temperature of surface water with 
ultralow power consumption.

Cost-effective nanosensors for autonomous pH and 
pCO2 measurements in marine environments.

Companies working with sensors will be interested 
as potential licensees of the technology, while 
national reference laboratories would be the  
end users.  

AT A GLANCE
Full title: Prototypes of new generation of temperature, pH and CO2 sensors 

Who to contact for more information: Prof. Concepció Rovira, cun@icmab.es; 
Prof. Vladimir Laukhin, vladimir@icmab.es  

Status: This area will require more research. The collaboration of experts on the  
development of hardware and software is required for the fabrication of a complete 
functional prototype.
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COMMON SENSE KEY ACHIEVEMENTS

4.  EUTROPHICATION SENSOR

KEY INFORMATION

KNOWLEDGE DESCRIPTION 
The sensor is part of a cost-effective sensor package 
developed by the project. The COMMON SENSE 
prototype nutrient sensor was developed using a 
combination of microfluidics colorimetric reagent 
chemistry, low-cost LED based optical detection 
and wireless communications. The prototype can be 
deployed for up to three weeks and directly responds 
to the current marine monitoring challenges and 
provides new ways to assess the overall conditions  
of the marine and coastal environment.  

It uses sensitive and stable methods (reagent based) 
and implements them via a microfluidic approach 
using innovative systems integration to drive down 
unit costs. 

The COMMON SENSE  eutrophication sensor is 
developed to be an adaptable modular sensor for 
deployment on a variety of platforms i.e. laboratory, 
ship, near shore moorings. 

The COMMON SENSE eutrophication 
sensor delivers reliable measurements in an 
autonomous manner. It currently operates at a 
service interval of one month and the purchase 
price is estimated to be less than €5,000 a unit. 

The relatively low cost of the sensor allows 
multiple sensors to be deployed for the same 
cost as one of the currently commercially 
available sensors. This opens the way to 
distributed in situ sensing. 

AT A GLANCE
Full title: Development of cost-effective sensors for the detection of nutrients in  
marine waters

Who to contact for more information: Margaret McCaul,  
margaret.mccaul@dcu.ie 

Status: TRL 7 – system prototype demonstration in operational environment
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COMMON SENSE KEY ACHIEVEMENTS

5.  HEAVY METALS SENSOR

KEY INFORMATION

KNOWLEDGE DESCRIPTION
The sensing system developed for heavy metal 
detection in the frame of the COMMON SENSE 
project is a portable instrument based on anodic 
stripping voltammetry that can measure lead, 
cadmium, copper and mercury at trace levels (ppb). 
Easy to use, it allows the automated determination of 
these metals in situ due to its portable configuration. 
It comprises two peristaltic pumps and a microfluidic 
system for effective mixing of the seawater sample 
with buffer solution at a precisely controlled slow 
flow rate. The flow rate is configurable using an LCD 
panel. The sensing element is a newly developed 
nanoporous screen-printed electrode. The electrode 
is disposable, avoiding contamination of samples and 
reducing the need for cleaning procedures. These 
electrodes have the advantages of low cost and mass 
production with a good selectivity and reproducibility. 

The identification of lead and cadmium can be 
performed simultaneously using the same electrode 

and set-up. However, mercury and copper are 
determined using different conditions and electrodes, 
and therefore the method and electrode must be 
selected by the operator for the appropriate metal.

Private companies may be interested in the TRL 
stage of heavy metals sensor and could work 
on it further through knowledge transfer of the 
“know how” about the technology developed. 
Using this knowledge, the companies can 
continue the validation of the system and 
perform further actions to prepare the sensor 
for the marketplace.

If the sensor is to be commercialised, it 
will need further steps in addition to  these 
validation activities. For example, the scaling-

up of production will need to be studied and all 
quality procedures required to commercialize 
the product will need to be performed, such as 
declaration of conformity, EC mark, etc.

AT A GLANCE
Full title: Sensor Module for The Automatic Detection of Concentrations of Heavy 
Metals in Seawater 

Who to contact for more information: Pablo Fanjul, pfanjul@dropsens.com

Status: TRL 6 – technology demonstrated in relevant environment
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COMMON SENSE KEY ACHIEVEMENTS

6.  MICROPLASTICS SENSOR

KEY INFORMATION

KNOWLEDGE DESCRIPTION 
The microplastics analyser is completely automated 
for normal operation (human intervention is only 
required for maintenance). It is also cost effective; it 
works via automated optical interrogation techniques 
to drastically reduce sampling and analysis time and 
produces data in real time.  

The microplastics analyser can offer in situ 
measurements and currently quantifies up to 70% 
of common microplastics, including polyethylene, 
polypropylene, and polyamide. Since it is a dedicated 
sensor, it has been designed specifically to sample, 
detect and classify very small particles (under 500 
µm), which are heavily underrepresented with current 
measurement techniques.

Microplastics detection with this sensor is by 
optical interrogation techniques using a multi-
channel photonic device comprising:

•   Multispectral and hyperspectral imaging 
sensors

•   A multi-channel system based on optical 
absorption 

•   Nanophotonic system (NP) based on the 
molecular level recognition of the presence 
of the parameters that are intended to be 
detected

•   A dedicated signal processing system based 
on a field-programmable gate array (FPGA) 
device

•   A mini seawater sampling system (see next 
section)

AT A GLANCE
Full title: Autonomous microplastics sensor

Who to contact for more information: Sergio Martínez,  
smartineznavas@leitat.org

Status: TRL 5 – technology validated in relevant environment
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COMMON SENSE KEY ACHIEVEMENTS

7.  MINI SEA SAMPLING SYSTEM (MISS)

KEY INFORMATION

KNOWLEDGE DESCRIPTION
The MISS system is an automated sampling system, 
able to provide: 

•  Seawater samples, indispensable for the 
comparative laboratory analysis. 

•  Real-time acquisition of the most important 
seawater properties like: temperature, conductivity, 
salinity, pressure, pH, dissolved oxygen, 
chlorophyll-a, turbidity, cyanobacteria.

•  Microplastic automatic analysis if particular 
environmental conditions are detected.

The MISS system operates automatically, enabling 
continuous monitoring of microplastic without 
dedicated human intervention.

The MISS system represents a breakthrough in the 
seawater sampling systems because of its small 
dimensions, light weight and ease of use. The present 
seawater sampling systems known as “Rosette” are 
bulky and require dedicated infrastructure on the ship 
because of their dimensions and weight. 

By contrast, MISS can be easily deployed and handled 
without any assistance by a human operator.

Since the MISS system uses plastic and titanium, it 
can be used to carry out any kind of water sampling 
as it does not contaminate the sample, and thanks 
to the integrated multi-parameter CTD (conductivity, 
temperature, and depth), different sampling strategy 
can be adopted, while competitor products have 
limited sampling capabilities (time, pressure only).

The MISS system has been designed as a 
sampling system dedicated to environmental 
monitoring of coastal areas deployable 
from small boats, even if not equipped 
with motorized winch.  Thanks to its small 
dimensions and light weight, the MISS system 
can be easily deployed by a human operator 
without any support. The MISS system is a 
system complete and qualified (according with 
the TRL scale level 7) as it has been proven 
to work in its final prototype form in many 
occasions during the COMMON SENSE project 
field tests.

We believe that after further R&D investment, 
the MISS system can be successfully 
introduced to market.

AT A GLANCE
Full title: Automated miniature sea water sampling system (MISS)

Who to contact for more information: Fabio Confalonieri,  
confalonieri@idronaut.it 

Status: TRL 7 – system prototype demonstration in operational environment
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COMMON SENSE KEY ACHIEVEMENTS

8.  UNDERWATER NOISE SENSOR

KEY INFORMATION

KNOWLEDGE DESCRIPTION 
The noise sensor is another part of the cost-effective 
sensor package developed to address a range of 
environmentally important parameters in one system. 
The hardware was selected from well-established 
suppliers to enhance the ongoing support and 
succession options. The software was written using 
the National Instruments LabVIEW package, and the 
source code is open source, allowing modification 
should the requirements for noise measurement 
change in the future. The software is specifically 
designed to meet the requirements of the MSFD, with 
key metrics:

•  Data collection in the range 10Hz to 10kHz, 
sampled at 25kHz (extendable 10Hz to 20kHz).

•  100dB dynamic range that can be set in the range 
59 dB re 1 µPa2 Hz-1 to 180dB re 1 µPa2 Hz-1.

•  Power spectral density of 1/3 octave bands centred 
at 63Hz and 125Hz.

The hardware consists of a hydrophone, a high-
resolution analogue to digital converter, a data logging 
platform, which also permits on-board data analysis 
for data compression, and a power control and 
interface module.

Descriptor 11 of the MSFD states that the 
‘introduction of energy, including underwater 
noise, is at levels that do not adversely affect the 
marine environment’. Evidence exists of adverse 
effects of noise on marine life: physiological and 
behavioural effects, behavioural disturbance 
and death due to high amplitude, low and mid-
frequency impulsive anthropogenic sounds 
in marine environments. The use of sonar 
by recreational craft is increasing and is not 
regulated. The frequencies marine mammals 
use for communication (180 kHz) overlap with 
frequencies used by humans. Even though 

little research and evidence exist in relation to 
the effects of these sonar systems they are 
expected to have adverse effects since similar 
sounds are currently used to scare cetaceans 
away. 

The noise sensor has been successfully field 
tested, and as such it is considered ready to 
be taken up by a manufacturing company. This 
transition would require some skilling up of the 
production team in how to assemble and test the 
unit. This work would require a follow-on project. 

AT A GLANCE
Full title: Acoustic sensor that can be integrated in diverse platforms 

Who to contact for more information: Mike Challis, mike.challiss@cefas.co.uk 

Status: TRL 7 – system prototype demonstration in operational environment
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COMMON SENSE KEY ACHIEVEMENTS

9.  SMART SENSOR UNIT (SSU) & COMMON SENSOR WEB PLATFORM

KEY INFORMATION
Integral to the operation of the COMMON 
SENSE sensors is the Smart Sensor Unit 
(SSU) which feeds data from the sensors, 
aggregating metadata, to the Common Sensor 
Web Platform. This web platform allows the 
sensors to share data with previous and new 
observing systems. They are currently fully 
compatible with the Global Ocean Observing 
System (GOOS) and the Global Earth 
Observation System of Systems (GEOSS).

COMMON SENSE developed software that 
after configuration automatically transforms 
data from the CSV data format into the OGC 
Observations and Measurements (O&M) data 
format. Standard compliant data formats such 
as the OGC O&M data are often required 
 

by data policy initiatives to improve data 
interoperability, sharing and reuse (e.g. INSPIRE 
Directive). In this case, the developed software 
acts as a broker to enable the uploading of 
non-O&M data formats into the OGC Sensor 
Observation Service (SOS) database. It does so 
by transforming data into O&M. 

Software was also developed which, after 
configuration, automatically visualises data from 
the OGC O&M data format into an online and 
interactive plotting tool, accessible by users via 
a standard web browser. A visualisation tool 
which readily visualises standard compliant 
data formats such as O&M data is useful to 
portray sensor data results to end users.

AT A GLANCE
Full title: Enabling the collection, storage, transmission and translation of data from 
COMMON SENSE sensors

Who to contact for more information: Declan Dunne, d.dunne@ucc.ie;  
Stefan Marx, marx@subctech.com 

Status: TRL 6 – technology demonstrated in relevant environment

KNOWLEDGE DESCRIPTION
Our main objective was the development of a novel 
device that enables the innovative COMMON 
SENSE sensors to work together on one platform. 
The Smart Sensor Unit had to address the demands 
of each sensor array. Unlike other already integrated 
sensor arrays (e.g. FerryBox and OceanPack), the new 
developed sensor array is modular and flexible, and 
can be adapted to different platforms, such as vessels, 
racing yachts, buoys, oil platforms and moorings. Each 
platform has its own challenges and unique set up. 
It must be able to supply power and control sensors, 
collect data from there and transmit the collected data 
to the Common Sensor Web platform. The Common 

Sensor Web Platform is a reusable, flexible, standards 
based, service oriented, and semantically-enabled 
sensor web platform for connecting, processing, 
storing, managing, and sharing sensor data.
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WHY COMMON SENSE RESULTS ARE IMPORTANT

Reliable, high quality, and high-resolution information 
about water quality is essential for water monitoring 
and for improving the quality of water resources. 
However, existing monitoring practices are 
unsatisfactory for a variety of reasons. Monitoring 
of environmental waters is still predominantly based 
on manual sampling followed by laboratory analysis 
using standard techniques such as colorimetry, atomic 
absorption spectroscopy, mass spectrometry and ion 
chromatography. 

While this approach yields high quality and reliable 
data (assuming that the appropriate protocols are 
followed during collection, transport, storage and 
analysis of the sample), the cost per sample is 
significant due to the labour required for sample 
collection as well as the cost of analysis.

Knowledge of the marine environment is essential: on 
the one hand, the activities are totally related to the 
knowledge of the physical, chemical, environmental 
and biological properties of the water, this is more 
evident in activities such as fishing, aquaculture, 
marine biotechnology and renewable energy, and, on 

the other hand, because knowledge is a necessary 
tool to predict environmental risks and imbalances. 
The strength lies in the combination of the observation 
systems (remote sensing, in situ observations 
and modelling), and the integration of monitoring 
strategies at European level as a wide vision and a 
forecasting tool. 

COMMON SENSE believes that the implementation 
of its integrated control systems will benefit not 
only the instruments and service providers, but will 
also bring social benefits, generating a large macro-
economic effect and promoting the creation of new 
opportunities for work related to the results of the 
project.

COMMON SENSE will help member States to make 
an effective and efficient follow-up of the environmental 
status of the seas and oceans focusing on increasing 
the availability of data in standardized format in terms 
of eutrophication, concentration of heavy metals, 
microplastics, noise pollution and other parameters such 
as temperature, pH, CO2 and pressure.
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TESTING AND DEPLOYMENT OF COMMON SENSE SENSORS

To test the operability of the COMMON SENSE 
sensors, the team deployed and tested the sensors  
in a range of environments. The objectives were:-

•  To optimise the design and performance of the 
precompetitive prototypes;

•   To test whether the deployed sensors interfered 
with everyday professional activities and adjust their 
compatibility accordingly;

•    To ensure the correct and timely transmission  
of data.

The COMMON SENSE project committed to 
rigorously test all hardware developed to ensure 
that sensors’ performance is not inhibited by even 
the most changeable and challenging conditions. 
COMMON SENSE sensors underwent field testing 
in the Mediterranean, North, Norwegian, Baltic and 
Arctic seas. The team wanted to prove that the 
sensors could be integrated into a variety of vessels 
and platforms, a key part of the project. The tests took 
place in all sorts of locations, including vessels, oil 
platforms, buoys and even racing yachts!

The COMMON SENSE sensors were robustly 
tested from August 2015 till mid-October 2016, 
including inter-comparison of the new sensors with 
commercial ones, when possible.

The protocols prepared were verified during the 
field testing activities of the innovative sensors on 
different marine platforms. These can be summarized 
into 3 categories: (1) Research vessels (regular 
cruises); (2) Fixed platforms; (3) Ocean racing 
yachts. An exhaustive analysis of the different data 
obtained during field testing activities was carried 
out to identify optimisation actions for prototype 
design and performance. The data from each 
platform was analysed to verify limits and optimal 
installations or possible improvements. Finally, a set of 
possible optimization actions was defined. Data and 
observations collected during field testing were used 
to iteratively optimize the design and performance of 
the precompetitive prototypes.
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