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0 Introduction
The EU e-Maritime initiative aims to promote the use of advanced information
technologies for working and doing business in the maritime transport sector.
To do this international projects (e.g. MARNIS [1], MonaLisa [2]) were or are
currently executed. An emphasis is placed mainly on identification of services
and organizing of information exchange processes.
E-navigation concept, developed by IMO since 2006, is formulated as “[...] the
collection, integration and display of maritime information onboard and ashore
by electronic means to enhance berth-to-berth navigation and related
services, safety and security at sea and protection of the marine
environment.” [3]. The development of an e-navigation strategy has been
based on user needs, which have been identified in international surveys [4,
5, 6, 7]. Then the gap analysis [8, 9]. FSA analysis have been made and
portfolios of suggested solutions were identified [10]. Recently e-navigation
strategy implementation plan was worked out [12]. Currently draft Guidelines
to support the e-navigation strategy are analysed and modified [11].
The ESABALT is a research and development (R&D) project studying the
feasibility of a novel system for enhancing maritime safety. Therefore it seems
to be justified to start with identification of stakeholders involved in maritime
information exchange processes. This allows to identify potential system
users and their needs. This in turn will be helpful by requirement specification
of projected system.
The aim of tasks 2.1÷2.3 is to identify potential users of the proposed
ESABALT system. ESABALT system will improve the situational awareness in
the Baltic Sea region (chapters 1, 2 and 3). To do this the stakeholders
involved in maritime sector processes, especially in maritime transport
processes, are analysed taking into account different stakeholder
classification criteria (chapters 1 and 2, tasks 2.1, 2.2). Using created
stakeholder lists potential ESABALT system user are identified and user
profiles groups are proposed (chapter 3, task 2.3).
Chapter 4 (task 2.4) presents system requirements based on different
information sources including expert and users opinions.
Finally, system assessment criteria and measures are proposed which allow
to compare the developed system prototype with other existing systems
(chapter 5).
Definitions
Stakeholder: An individual or an organization having a right, share, claim or
interest in a system or in its possession of characteristics that meets their
needs and expectations.
User: Any party interacting (input into and/or extract information) with the
system including operators and maintainers.
Maritime sector: enterprises, organizations and institutions engaged in ship
and yacht building, ports, sea logistics, sea transport, fishery, fishing industry,
offshore industry, maritime law making and law enforcement, insurances and
classifications, research, education and training.
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Transport process: The movement of people, animals and goods from one
location to another using selected transport means including activities
required for the carriage (planning and organization).
Maritime transport process: Transport process encompassing technical and
decision making infrastructures: waterways, ports, vessels, traffic safety
systems and devices, decision makers (conduct, control and management).
Information exchange process: transmission of information between
stakeholders oriented on accomplishment their goals, interests, missions, or
of business processes, including information sharing.
Maritime information exchange process: information exchange process
between stakeholders in maritime sector.
Operational data (information): data used/needed for ongoing decision
making, i.e. to perform current tasks and to assess whether they are
implemented efficiently and effectively.
Tactical data (information): data used/needed for tactical decisions as
medium-term decisions that support strategic decisions to achieve the overall
strategy.
Strategic data (information): data used/needed for strategic decisions oriented
to the future, with a large amount of uncertainty. Strategic data are used to
establish objectives for the object, institution or organization and long-term
planning in order to achieve these objectives.
Data (information) differentiation between operational, tactical and strategic
levels arises from the standard decision-making time horizons: strategic,
tactical and operational, or otherwise - strategic, tactical and operational
decisions.
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1 Identification of Stakeholders
processes (Task 2.1)

of

maritime

sector

The aim of this chapter is to identify and analyse a wide group of maritime
sector stakeholders to find stakeholders involved in maritime information
exchange processes.

1.1 The groups of stakeholders involved in maritime sector
processes
A wide spectrum and a large amount of actors in maritime industry make the
identification of all individual stakeholders unpractical. The identification is
instead done by listing examples of stakeholders or/and their groups.
Stakeholders have been sorted after different classification criteria, e.g.
performed functions or location. Four classification criteria for extensive
description were proposed:
1.
2.
3.
4.

Stakeholder levels
Stakeholder roles
Stakeholders breakdown by location
Stakeholders breakdown by interest

1. Stakeholder levels
Table 1.1. Stakeholders breakdown by levels
No Stakeholder
Stakeholders
group
1. supranational
 multi-national organizations such as IMO, other UNorganizations
bodies, NATO, other similar organizations
2. international
 European Union and organizations like EMSA
organizations
3. regional
 legal bodies of Baltic region (HELCOM), Gulf of
organizations
Bothnia, Gulf of Finland, Gulf of Riga, Gulf of
Gdansk etc.
4. national
 flag states,
organizations
 coastal states,
and states
 port states,
 maritime administration,
 coast guard,
 rescue coordination centers,
5. branch/ industry
 branch
organizations
such
as
ship-owner
associations and branch organizations for
equipment manufacturers,
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6.

users

 equipment manufacturers, service providers, ship
builders and others,
 maritime advisors and superintendents,
 ship borne: all different types of ships, both
commercial and non-commercial, fishing vessels,
SOLAS” ships and non “SOLAS” ships,
 shore based users such as VTS operators, pilots,
meteorological, hydrological institutions/service
providers, ship handling agencies, shipping
agencies, law enforcement agencies e.g. military,
coast guard, police.

2. Stakeholder roles
Table 1.2. Stakeholders broken down by roles
No Stakeholder
Stakeholders
group
1. beneficiaries
 seamen, sailors, fishermen,
 freight forwarders,
 shipping agencies,
 ship owners, charterers,
 equipment manufacturers,
 classification societies,
 pilots,
 legal bodies of Baltic region, Gulf of Bothnia, Gulf
of Finland, Gulf of Riga, Gulf of Gdansk etc.,
 ship owner associations,
 maritime advisors and superintendents,
 ship handling agencies, port authorities,
 services/enterprises
responsible
for
the
maintenance
of
the
infrastructure
(ports,
waterways, transportation means),
 spills - emergency response centres,
 VTS operators,
 meteorological, hydrological institutions/service
providers,
 coast guard officers.

2.

system
maintainers
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 enterprises responsible for system safety, reliability
and availability.
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3. Stakeholders broken down by location
Table 1.3. Stakeholders broken down by location
No Stakeholder
Stakeholders
group
1.
mobile
 all types of ships, both commercial and nonstakeholder
commercial seamen, sailors, fishermen, pilots, …),
 aircrafts, particularly for SAR,
 offshore industry.
2.
shore based
 VTS centers, VTS operators,
users
 port authorities,
 state (national) administration,
 meteorological, hydrological institutions/service
providers,
 ship handling agencies, port authorities,
 forwarders,
 maritime advisors and superintendents,
 ship-owners,
charterers,
classification
and
insurance societies,
 spills - emergency response centers.

4. Stakeholders broken down by interest
Table 1.4. Stakeholders breakdown by interest
No Stakeholder
Stakeholders
group
1.
active
 all types of ships, both commercial and noncommercial (seamen, sailors, fishermen, pilots, ...),
 aircrafts, particularly for SAR,
 VTS centres, VTS operators,
 SAR centres,
 spills - emergency response centres,
 coastguard station,
 canal, lock, bridge services etc.,
2.
passive
 port authorities,
 state (national) administration,
 meteorological, hydrological institutions/service
providers,
 ship handling agencies, port authorities,
 forwarders,
 shippers,
 consignees,
 maritime advisors and superintendents,
Maritime University of Szczecin | Waly Chrobrego 1-2 | 70-500 Szczecin, POLAND
Tel: +48 91 480 94 00 | www.am.szczecin.pl | z.pietrzykowski@am.szczecin.pl

D2.1-2.5: Identification of Users and Stakeholders and User Requirement
Analysis

3.

neutral

 ship-owners,
charterers,
classification
and
insurance societies,
 legal bodies of Baltic region, Gulf of Bothnia, Gulf
of Finland, Gulf of Riga, Gulf of Gdansk etc.
 MET (maritime education and training) institutions,
 research institutions.

1.2 Identification of stakeholders of maritime sector processes results
The use of different stakeholders classifications criteria enabled identification
of stakeholders involved in maritime sector processes and their features with
the focus on maritime transport processes. On this base the common
stakeholder list was worked out.
Table 1.5. Stakeholders in maritime sector processes - results
No Stakeholders
1. all types of ships, both commercial and non-commercial (seamen,
sailors, fishermen, pilots, …)
2. aircrafts, particularly for SAR,
3. branch organizations such as ship-owner associations and branch
organizations for equipment manufacturers,
4. canal, lock, bridge services etc.,
5. charterers,
6. classification societies,
7. coast guard officers,
8. coast guard,
9. coastal states,
10. coastguard,
11. consignees,
12. enterprises responsible for system safety, reliability and availability,
13. equipment manufacturers,
14. European Union and organizations like EMSA,
15. fishing vessels,
16. flag states,
17. forwarders, freight forwarders,
18. hydrological institutions/service providers,
19. insurance societies,
20. maritime administration,
21. maritime advisors and superintendents,
22. MET (maritime education and training) institutions,
23. meteorological institutions/service providers,
24. multi-national organizations such as IMO, other UN-bodies, NATO,
other similar organizations,
25. offshore industry,
26. other ports,
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

pilots,
port authorities,
port states,
regional legal bodies for example in Baltic region, Gulf of Bothnia, Gulf
of Finland, Gulf of Riga, Gulf of Gdansk etc.
research institutions,
SAR centres,
seamen, sailors, fishermen,
service providers,
services/enterprises responsible for the maintenance of the
infrastructure (ports, waterways, transportation means),
ship agencies,
ship builders,
ship handling agencies,
ship owners,
ship-owner associations,
shippers,
shipping agencies,
spills - emergency response centers,
state (national) administration,
VTS centres, VTS operators.
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2 Identification of Stakeholders in maritime information
exchange processes
The aim is to take into account all identified stakeholders involved in maritime
information exchange processes, especially in maritime transport processes,
to find potential users of projected ESABALT system.
The lists in chapters 2.1 and 2.2 are created using the lists of stakeholders
involved in maritime sector processes.
The identification of stakeholders involved in information exchange processes
in maritime transport and their needs in this respect is essential for their
safety, security, efficiency and competitiveness improvement. To this end
such concepts as e-maritime (EU) and e-navigation (IMO) are developed.

2.1 The groups of stakeholder involved
information exchange processes

in

the

maritime

Similarly to the methodology used by identification of stakeholders in maritime
sector processes different perspectives were taken into account. Three
classification criteria for extensive description were proposed:
1. Stakeholders breakdown by information needs in relation to time (time
horizon)
2. Stakeholders breakdown by information need types
3. Stakeholders by breakdown by information service types
1. Stakeholders breakdown by information needs in relation to time (time
horizon)
Table 2.1. Stakeholders breakdown by information needs in relation to
time
No Stakeholder
Stakeholders
group
1. Operational data  seamen, sailors, fishermen, pilots,
user
 VTS operators,
 non-professional users (i.e. leisure boats),
 meteorological, hydrological institutions/service
providers,
 freight forwarders,
 shipping agencies, port authorities,
2. Tactical data user  shipping agencies, port authorities,
 VTS operators,
 meteorological, hydrological institutions/service
providers,
 freight forwarders,
 maritime advisors and superintendents,
 ship owners,
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3.

Historical
user

data

 charterers,
 ship owners,
 equipment manufacturers,
 classification and insurance societies, metrological,
hydrological institutions/service providers,
 maritime administration (accidents analysis, events
statistics),
 MET (maritime education and training) institutions,
 research institutions.

2. Stakeholders by information needs types
Table 2.2. Stakeholders breakdown by information needs types
No Stakeholder group
Stakeholders
1. stakeholder interested in
 seamen, sailors, fishermen,
operational information
 non-professional users (i.e. leisure
(collision avoidance,
boats),
optimization of ship
 pilots,
maneuvers, optimization of
 VTS operators,
harbour maneuvers,
 ship owners,
optimization of
 shipping agencies, port authorities,
loading/unloading operations)
2. stakeholder interested in
 shipping agencies, port authorities,
information for traffic
 VTS operators,
management and transport
 ship owners,
logistics
 freight forwarders,
(tracking dangerous goods,
 maritime advisors and
traffic monitoring, signaling
superintendents,
dangerous situations, voyage
 martitime law enforcement
planning, port and terminal
management, cargo and fleet
management)
3. Stakeholder interested in
 state (national) authorities: maritime
information for environment
authority/office, ministry of
protection and calamity
transport/shipping/environment, VTS,
abatement
SAR centers, spills - emergency
(planning and monitoring of life
response centres,
and property rescue
 port authority,
operations, planning and
 regional legal bodies (e.g. Baltic
monitoring of actions taken to
region, Gulf of Finland),
counteract and reduce natural  classification and insurance societies,
calamity consequences,
planning and monitoring of
actions taken to counteract
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and reduce natural
environment pollution
consequences)

3. Stakeholders breakdown by maritime information services
Table 2.3. Stakeholders breakdown by maritime information services
No maritime
System
Beneficiary
operator/provider
information
1.
2.

3.

service
VTS Information
Service (IS)
Navigational
Assistance Service
(NAS)
Traffic Organization
Service (TOS)

4.

Local Port Service
(LPS)

5.

pilotage service

6.
7.

tug service
icebraking
assistance *
maritime safety
information (MSI)
vessel shore
reporting

8.
9.

10. remote monitoring
of ships systems *
11. maritime assistance
service (MAS)
12. search and rescue
(SAR) service
13. ice navigation
service
14. meteorological
information service
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VTS authority,
national competent VTS
authority / coastal or
port authority
national competent VTS
authority / coastal or
port authority

 local port / harbour
operator,
 port / commercial tug
organization,
Pilot Authority/ Pilot
Organization
tug authority
port / commercial tug
organization
national competent
authority
national competent
authority, ship owner /
operator / master
VTS authority,
shipowner
coastal / port authority /
organizations
search and rescue
authorities
national competent
authority / organisation
national meteorological
authority / WMO / public

 seamen, sailors,
fishermen,
 pilots,
 freight forwarders,
 ship owners,
charterers,
 ship handling
agencies, port
authorities,
 VTS operators,
 ship handling
agencies, port
authorities,
 VTS operators,
 freight forwarders,
 maritime advisory
firms and
superintendents,
 ship-owner
associations,
 classification
societies,

 seamen, sailors,
fishermen,
 pilots,
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15. telemedical
assistance service
(TMAS),
16. nautical chart
service
17. nautical publications
service

institutions
national health
organization /dedicated
health organization

 seamen, sailors,
fishermen,
 pilots,

national hydrographic
authority/governmental
agencies
national hydrographic
authority/governmental
agencies
national hydrographic
and meteorological
authorities

18. real-time
hydrographic and
environmental
information services
*) not in e-navigation MSP included

2.2 Identification of stakeholders
exchange processes – results

in

maritime

information

Analogously to the methodology used by development of list of stakeholder
involved in maritime sector processes, the common list of stakeholders
involved in maritime exchange processes was created. The different
perspectives of stakeholders classifications were taken into account.
Table 2.4. Stakeholders in maritime information exchange processes –
System users
No
Stakeholder
1.
charterers,
2.
classification and insurance societies,
3.
coastal / port authority / organizations,
4.
equipment manufacturers,
5.
fishermen,
6.
freight forwarders,
7.
hydrological institutions,
8.
hydrological service providers,
9.
local port / harbour operator,
10. maritime administration (accidents analysis, events statistics),
11. maritime advisors and superintendents,
12. MET (maritime education and training) institutions,
13. meteorological service providers,
14. metrological institutions,
15. non-professional users (i.e. leisure boats),
16. pilots,
17. port / commercial tug organization,
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

port authorities,
research institutions,
research vessels,
sailors,
seamen,
search and rescue authorities,
ship handling agencies,
ship owners,
ship-owner associations,
shipping agencies,
SAR centres,
spills - emergency response centres,
state (national) authorities: maritime authority/office, ministry of
transport/shipping/environment,
system operator/provider of maritime information service: national
competent VTS authority / coastal or port authority,
system operator/provider of maritime information service: national health
organization /dedicated health organization,
system operator/provider of maritime information service: national
hydrographic and meteorological authorities,
system operator/provider of maritime information service: national
hydrographic authority/governmental agencies,
system operator/provider of maritime information service: national
meteorological authority / WMO / public institutions,
system operators/providers of maritime information service: national
competent authority / organization / operator / master,
VTS authority,
VTS centers, VTS operators.
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3 Identification of system users (Task 2.3)
The aim is to take into account all identified system users involved in maritime
information exchange processes: users of maritime information systems.
Focus on situational awareness

3.1 The list of the system users
The list below is the result of chapter 1 and 2. It is created using the lists of
stakeholders involved in maritime information exchange processes (cf.
definitions, chapter 2), especially in maritime transport processes. The
identified users are characterized and their needs formulated.
The list allows the recognition of basic user profiles and assigned system
users, which will be helpful by preparing of surveys for the (projected) and,
further, by system user requirements identification.
Table 3.1. Potential ESABALT system users
No Users
General characteristic
1 charterers
Monitoring of vessels’
status, surroundings
and voyage parameters
2 classification and
Collecting information
insurance societies
about vessels and
companies for
classification and
insurance processes
3 coastguard
Monitoring of vessels’
parameters and voyage
for security purposes
on administered area
4 colleges

Collecting data for
students training and
scientific research

5 crewing agencies

Monitoring voyage
parameters i.e. ports of
call, ETA, ETD etc.

6 emergency management Monitoring
center
administrated area for
emergency purposes

7 equipment
manufacturers

Post processing only,
no need on-line access

Anticipated needs
Access to current
data
Access to historical
and statistical data

Access to current
data, sending
emergency
information to the
system
Access to historical
and statistical data,
on-line access to
current data
Access to the
system via ship
operator or ship
owner
On-line access to
current data,
sending
emergency
information to the
system
Access to historical
and statistical data
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9 fishermen

Monitoring own vessel
parameters, its
surroundings and
nearest traffic

10 hydrological services

Monitoring
administrated area for
hydrological purposes

11 icebreaking assistance

Monitoring
administrated area for
icebreaking purposes

12 local authorities

Managing the
administered area
Collecting information
about vessels and
companies for
investigation processes
Collecting information
about vessels and
companies for
investigation processes
Monitoring of vessels’
status, surroundings
and voyage parameters
Managing the
administered area

13 marine accident
investigation branches

14 maritime advisors

superintendents

15 maritime authority/office

16 meteorological services

Monitoring
administered area for
meteorological
purposes

17 ministry of
transport/shipping/
environment
18 naval vessels

Preparing the rules
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Monitoring of vessels’
parameters and voyage
for security purposes
on administered area

On-line access to
all current data,
sending
information to the
system
On-line access to
current data,
sending
emergency
information to the
system
On-line access to
current data,
sending
emergency
information to the
system
Access to historical
and statistical data
Access to historical
and statistical data

Access to historical
and statistical data

Access to current
data
On-line access to
all current data,
sending
information to the
system
On-line access to
current data,
sending
emergency
information to the
system
Access to historical
and statistical data
On-line access to
current data,
sending
emergency
information to the

D2.1-2.5: Identification of Users and Stakeholders and User Requirement
Analysis

19 offshore

Monitoring the
surroundings of
offshore installations

20 pilot stations

Monitoring voyage
parameters i.e. ports of
call, ETA, ETD etc.
Monitoring own vessel
parameters, its
surroundings and
nearest traffic

21 pilot vessels

22 port authorities

Managing port and its
surroundings

23 research institutes

Collecting data for
scientific research

24 research vessels

Monitoring own vessel
parameters, its
surroundings and
nearest traffic,
collecting data for
research purposes
Monitoring own vessel
parameters, its
surroundings and
nearest traffic

25 sailors

system
On-line access to
current data,
sending
information to the
system
On-line access to
port related
information
On-line access to
all current data,
sending
information to the
system
On-line access to
port related
information
Access to historical
and statistical data,
on-line access to
current data
On-line access to
all current data,
sending
information to the
system
On-line access to
all current data,
sending
information to the
system
On-line access to
all current data,
sending
information to the
system
On-line access to
current data,
sending
emergency
information to the
system
On-line access to
current data

26 seamen

Monitoring own vessel
parameters, its
surroundings and
nearest traffic

27 search and rescue SAR

Monitoring
administered area for
SAR purposes

28 ship operators

Monitoring of vessels’
status, surroundings
and voyage parameters
Monitoring of vessels’
Access to current
status, surroundings
data
and voyage parameters

29 ship owners
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30 shipping agencies

31 training organizations

Monitoring of vessels’
status, surroundings
and voyage parameters
Collecting data for
students training

32 universities

Collecting data for
students training and
scientific research

33 VTS centers, VTS
personnel

Monitoring of vessels’
traffic on administered
area

Access to current
data
Access to historical
and statistical data,
on-line access to
current data
Access to historical
and statistical data,
on-line access to
current data
On-line access to
current data,
sending
emergency
information to the
system

3.2 The list of basic user profiles and assigned system users
The performed list of the system users was analyzed. Their characteristics,
navigation equipment, as well as information needs were taken into account.
On this base six basic user profiles were identified. They are: main users,
additional users, support users, administration users, educational users and
other users.
Table 3.2. The list of basic user profiles and assigned system users
No User group
Description
User
1
main users
They use the system in seamen, fishermen, offshore,
the widest level,
emergency management
provide the most of
center, non-professional users
information and use
(i.e. leisure boats),
them - mainly the
weather and
navigation information
as well as warnings
about the dangers;
they use the standard
navigation systems (if
they have got any of
them)
2
additional
Similar to ‘main users’ naval vessels, coastguard,
users
, however, due to
SAR,
having their own
specialized information
systems, the
ESABALT system will
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3

4

5

6

be used as
complementary source
of information
support users They use of
information within their
competence, provided
by the ‘main’ and
‘additional users’, they
provide the system
warning about the
dangers within their
competence
administration They use the system
users
mainly for
informational and
statistical purposes
and to have an
understanding of the
situation on the waters
under their
administration,
occasionally they
provide some
information to the
system
educational
They use the system
users
to collect information
for training and
research purposes,
they do not provide
any information to the
system
others
All other users who
may be interested to
the information
provided by the
system, they do not
provide any
information to the
system

meteorological, hydrological
services, VTS centers, pilot
stations, ice breaking
assistance,

maritime authority/office, port
authorities, local authorities,
ministry of
transport/shipping/environment,
regional legal bodies (e.g.
Baltic region, Gulf of Finland)

universities, colleges, training
organizations, research
institutes,

ship owners, charterers, ship
operators, crewing agencies,
shipping agencies, maritime
advisors and superintendents,
classification and insurance
societies, equipment
manufacturers, shippers,
equipment manufacturers,
marine accident investigation
branches, consignees, freight
forwarders, shippers.

For some of the identified system users this will be used as a main system
(e.g. yachtsmen, sailors - leisure boats), while for others work as an additional
information source (e.g. crew members – merchant ships).
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4 Requirements identification
The aim is to prepare the requirements specification for ESABALT system.
The source of requirements are:


electronic survey for potential users of ESABALT system (they were
identified in task 2.3) which to provide users requirements,



interviews with specialists in navigation, law and computer science to
provide system and domain requirements,



analysis of ESABALT documentation (project assumptions, deliverable
of WP1 - Concept Consolidation and Validation),



review of maritime safety approaches (state of the art analysis, R&D
projects).

4.1 The output of survey
The survey was prepared and populated as web-based questionnaires. There
were 83 responses and 52 of them were complete. Based on all completed
responses, the following conclusions can be drawn:
1. The main hazards for the vessel at sea are:
 stormy weather,
 other ships,
 lack of information.
2. The main onboard stress causes are:
 Responsibility,
 Pressure,
 lack of competences (poor experience).
3. The following improvement in order to operate the vessel in a safer and
more efficient way were pointed as the most important:
 seaman’s training,
 communication,
 access to information sources.
4. The most of potential users would participate in crowdsourcing for
exchange of maritime information.
5. The main reasons that a vessel’s crew does not maintain a proper
situational awareness are:
 communication problems,
 lack of information,
 language problems.
6. As the most important groups of information were pointed:
 navigational warnings,
 meteorological warnings.
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7. Most of respondents think that there is a need to develop navigational
systems generating proposals of solutions/decisions for solving
different situations which occur at sea.
8. Following decisions concerning navigational awareness were pointed
as the most difficult:
 emergency situations,
 collision situations,
 ship handling in heavy weather.
9. The respondents have pointed that the value of information regarding
situational awareness mostly depends on priority.
10. The most important reasons of sea accidents are:
 lack of knowledge,
 wrong decision,
 improper lookout.
11. The most dangerous types of human errors are:
 incomplete knowledge,
 falling asleep,
 absence (i.e. on the bridge).
12. The counteracting activities that will be most helpful for reducing
human errors are:
 introduction of systems which present not only gathered information
but also proposals of solutions for he occurred situation,
 improving integration and information exchange of systems and
devices affecting the safety at sea.
13. Responders pointed following problems to assess the situation at sea:
 problems with information (wrong, lack of them or overload),
 vessels in the surroundings (unpredictable/not understood behavior,
lack of information about intentions),
 lack of experience.
14. As the main problems in solving difficult situation at sea (decision
making) were pointed:
 vessels in the surroundings (unpredictable/not understood behavior,
lack of information about intentions),
 lack of experience,
 problems with information (wrong, lack of them or overload),
 insufficient time for decision making,
 stress.
15. As the most important features of User Interface were pointed:
 similar to standards of navigational information systems (ECDIS,
ARPA, AIS),
 intuitive handling and access to detailed information,
 simple: the main window contains only the basic data, details are
available in the window on request.
16. The following difficulties in the work with the systems previously used
were pointed as the most important:
 interface much different from interfaces in use,
 excessive quantity of information,
 the complexity of the information provided by the system,
 lack of manual.
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17. Most of respondents agreed that the system should operate
independently.
18. The system should be capable of introducing additional descriptions
and comments, e.g. interpretations of presented data/events.
19. Most of respondents allow the interpretation of the presented data as a
result of the ongoing reasoning processes.
20. All information on the same issues coming from different sources (e.g.
information regarding navigational dangers) - in particular inconsistent
information – should be presented.
21. The most desirable system features according to the utility criterion
are:
 the system should be able to verify the authenticity of received data,
e.g. threshold based on the number of reports,
 priority information should be received even when disabled,
 the possibility of incoming information selection, e.g. only weather
information.
22. The most desirable system features according to the access criterion
are:
 the system should be installed on a computer as a program,
 the access to the system should be limited to authorized users.
23. Most of data should be presented in the system in the graphic and
short text form, moreover warnings about collision in descriptive form.
24. There is no possibility to unambiguously decide if the system should
limit the possibility of enter some kind of data to selected users only.
25. The information used most often are:
 meteorological info, weather,
 navigational warnings,
 traffic information,
 collision warnings.
26. For the respondents the highest priority have the following information:
 navigational warnings and information,
 meteorological warnings and weather condition,
 traffic information and collision warnings.
27. System should allow the users to point priority information.

4.2 The list of user requirements
Analyzing the results of the survey, the following list of user requirements
were formulated.
Table 4.1. The list of user requirements
No. User requirements
1.
The system provides information to increase situational
awareness in the Baltic.
2.
Every registered user should have possibility to enter
information to the system.
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3.
4.

5.

6.

7.

8.
9.

10.
11.
12.
13.
14.

15.
16.
17.

The information are entered into the system belongs to one of
defined categories.
The user can supplement previously entered information by:
 adding new facts,
 posting comments, descriptions, interpretations,
 pointing a priority of information.
The system should have possibility to display all information
about the event, especially when they are not consistent;
information should contain data about the source of their
origin.
The system should give the possibility to verify the authenticity
of presented information in ex. using threshold of the number
of reports about event.
The information given by institutional users (ex. meteorological
service, SAR, authorities) should have default status of
trusted/authentic.
The system can display information's interpretations which are
results of automatic inference process.
The service should aim to automate the route planning
functions, while still offering the navigators alternative routes to
choose from.
The system can present proposed solutions in current
navigational situation.
The system allows the user to only display selected/specific
groups of information.
High priority information is displayed even if the group they are
belong to is excluded of displaying/tracing.
Information should appear in the system as soon as possible
to give a time for making a decision by users.
The system should have at least the following categories of
information:
 weather information,
 navigational information,
 navigational warnings,
 traffic information,
 detailed information about the nearest vessels.
The system should be independent of other
navigation/information systems.
The system should be a program installed on computer or
mobile device.
The access to the system should be restricted to authorized
(registered) users.
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18.

19.
20.
21.
22.

23.

24.
25.

26.
27.
28.

Most of information should be presented in graphic and short
text message form. Additionally some warnings (ex. about
collisions) should contain wider description.
Information should be presented in English.
The system can give possibility to enter information in different
language under condition of entering in English also.
The system can give the possibility to translate presented
information. Such information is marked as untrusted.
The user interface and working manner of the system should
meet the standards for navigational information systems (ex.
ECDIS, ARPA, AIS).
The user interface should be as simple as possible in order to
prevent information overload – only the basic information
should be presented, detailed information should be available
on demand only.
The user interface should be adaptable to meet the
requirements of different users.
At least two predefined looks of user interface should be
prepared:
 simple for non-professional users,
 more detailed for professional users.
The user interface should provide intuitive handling and
access to detailed data.
The user interface should be developed for different languages
and allow them to change on demand.
The user manual handbook and context help should be
developed.

S

S
S
S
S

S

W
W

S
S
S

*) A – assumption
W – WP1 outcome
S – survey outcome
E – existing systems
R – R&D
I – interviews with experts

4.3 The list of system requirements
The list below is created using the project assumptions, outcome of WP1,
results of R&D projects analysis and results of interviews made with experts in
navigation and computer science.
Table 4.2. The list of system requirements
No. System requirements
1.
All gathered information could be stored on system servers for
a defined time.
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2.

3.

4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.

24.
25.

The user interface for small boats should include easy-to-use
reporting mechanisms for different type of emergency
situations, e.g. engine failures, lack of gasoline, man
overboard, vessel groundings, etc.
The system for mobile user might have the same kind of
response mechanisms available, although it is not the intention
to build any parallel systems to the ship’s own emergency
response equipment.
The system should play a key role in encouraging small boat
users to report observed pollution.
The system should be able to display the position of one’s own
ship.
The system should be able to update local traffic database.
The system should be able to display the position of nearby
ships.
The system should be able to route optimization.
The system should be able to update of one’s route.
The system should be able to receive and display routes of
other ships.
The system should be able to receive and display weather
reports.
The system should be able to receive and display sea ice
reports.
The system should be able to receive and display pollution
reports (e.g. oil spills).
The system should allow system users to submit polution
reports to relevant instances.
The system should be able to submit ship violation (e.g. traffic
separation schemes) reports.
The system should be able to identify hazards.
The system could be able to determine the risk.
The system could be able to determine the causes.
The system could be able to provide risk control option.
The system could be able to support the operation of the
vessel in such a way that dangerous situations are avoided or
detected so that they can be avoided.
The system has to inform about dangerous or warnings.
The system could be able to optimize the transport operation
and the operation of the vessel with respect to safety,
environmental protection, security and efficiency.
The system could be able to support the handling operations
in such a way that dangerous situations are avoided or
detected so that they can be avoided.
The system could be able to monitor the passengers and the
cargo.
The system could be able to support and to ensure the quality
of the reporting of required information to authorities,
agencies, ports, carrier and others.
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26.
27.
28.

29.

30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
40.

41.
42.
43.
44.

45.
46.
47.
48.

All users have on-line Internet connection.
All users have to have an authorized system.
Authorities’ vessels should be equipped (in addition to
standard equipment) with oil radar, ice radar and surveillance
camera.
The system is designed to provide an enhanced situational
awareness for ships operating in the Baltic. Due to this
assumption system shall present alert/warning if system/user
leaves or is about to leave Baltic Area.
The system shall be able to present the source of information
when requrested.
Despite comprehensive utilization of GNSS systems, the
system should have automatic dead reckoning function.
The system should allow to present Virtual Aids to Navigation.
Information with lower priority should be collected by the client
program in defined intervals of time (ex. POP method).
Warnings should be sent by the system to all logged-in client
programs (ex. PUSH method).
Upon logging into the system, the client program gets first all
posted warnings and after that all other pending information.
The client program should be written for mobile devices
working under control of the Android Operating System.
There may also be created client software for other mobile (ex.
iOS, Windows Mobile) and desktop (ex. Windows, Linux,
MacOS) environments.
There may also be created a thin client accessible via web
browser.
The system should provide continuous access to data residing
on the server.
The system should have a multiplied backup servers (or work
in a distributed architecture), what will make possible to
operate in a situation of failure.
Time between the failure and restart the system to fully
operate should be minimized.
Information transmitted in the system should be made
available to users immediately after their introduction/approval.
Information should be on such format so that transmission
time is minimised.
Information should be provided in the form of messages that
minimize the risk of transmission error (use of checksums,
error correction, …).
Information should be certified with use of digital signatures
associated to individual users (account).
The transmission of information should be encrypted due to
security of transmitted information.
The system should be created based on the selected
methodology for software quality control.
The system should be able to use on-line and off-line maps.
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49.

Various objects like vessels, ice cover, oil spills and other are
shown on the map.

A,W,I

*) A – assumption
W – WP1 outcome
S – survey outcome
E – existing systems
R – R&D
I – interviews with experts

4.4 The list of domain driven requirements
The list below is created using the results of interviews made with experts in
navigation.
Table 4.3. The list of domain driven requirements
No. Domain driven requirements
1.
Interface features compatible with standards of navigational
systems (ECDIS, ARPA, AIS).
2.
The user interface: information presentation comply with
navigational standards and guidelines.
3.
Information and data are presented in formats and
measurement units used in marine navigation.
4.
The system shall fulfill as many as possible requirements
listed in:
 IEC 60945 norm: Navigation and marine radio
communication equipment and systems –
general requirements,
 IEC 60936 norm: Guidance of for using AIS
information display on radar screen,
 IEC 62288 norm: Navigation and marine
radiocommunications equipment and systems –
Presentation of navigation-related information on
shipboard displays – requirements for handling
and operation, methods and performance.
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5.

The system shall be consistent with:
 IHO S-52 Specification for chart content and
display – aspects of ECDIS, 1996,
 IHO S-57 ENC product specification, 2000,
 IHO S-52 Colour and symbol specification for
ECDIS. Appendix 2, 2004,
 IMO, Resolution A572(14), General provisions on
ships' routing, IMO, London 1985,
 IMO, Resolution MSC 71(69), Amendments to
the General Provisions on Ships' Routing, IMO,
London 1998,
 IMO SN circular 243, guidelines for the
presentation of navigation related symbols, terms
and abbreviations, 2004,
 IMO Resolution MSC.191(79) - Performance
standards for the presentation of navigationrelated information on shipborne navigational
displays,
 IMO SN circular 266, maintenance of electronic
chart display and information system (ECDIS)
software, 2007.

*) A – assumption
W – WP1 outcome
S – survey outcome
E – existing systems
R – R&D
I – interviews with experts
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5 Requirements analysis

On the basis of identified user, system and domain requirements functional
and nonfunctional system requirements are specified. Functional
requirements define a function of a system and its components whereas nonfunctional requirements specify criteria that can be used to judge the
operation of a system, rather than to specify system behavior.

5.1 Functional requirements
Functional requirements are:
1. The system provides information to increase situational awareness in
the Baltic.
2. The access to the system should be restricted to authorized
(registered) users.
3. Every registered user should have possibility to enter information to the
system.
4. Information are entered into the system belongs to one of defined
categories.
5. The user can supplement previously entered information by:
 adding new facts
 posting comments, descriptions, interpretations
 pointing a priority of information
6. The system should have at least the following categories of
information:
 weather information
 navigational information
 navigational warnings
 traffic information
 detailed information about the nearest vessels
7. The system should have possibility to display all information about the
event, especially when they are not consistent; information should
contain data about the source of their origin.
8. The system should give the possibility to verify the authenticity of
presented information in ex. using threshold of the number of reports
about event.
9. Information given by institutional users (ex. meteorological service,
SAR, authorities) should have default status of trusted/authentic.
10. The system allows the user to only display selected/specific groups of
information.
11. High priority information are displayed even if the group they are
belong to is excluded of displaying/tracing.
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12. Most of information should be presented in graphic and short text
message form. Additionally some warnings (ex. about collisions)
should contain wider description.
13. The system can display information's interpretations as a result of
automatic inference process.
14. The service should aim to automate the route planning functions, while
still offering the navigators alternative routes to choose from.
15. The system can present proposed solutions in current navigational
situation.
16. Information should be presented in English.
17. The system can give possibility to enter information in different
language under condition of entering in English also.
18. The system can give the possibility to translate presented information.
Such information is marked as untrusted.
19. The user interface for small boats should include easy-to-use reporting
mechanisms for different type of emergency situations, e.g. engine
failures, lack of gasoline, man overboard, vessel groundings, etc.
20. The system for mobile user might have the same kind of response
mechanisms available, although it is not the intention to build any
parallel systems to the ship’s own emergency response equipment.
21. The system should play a key role in encouraging small boat users to
report observed pollution.
22. The system should be able to display the position of one’s own ship.
23. The system should be able to update local traffic database.
24. The system should be able to display the position of nearby ships.
25. The system should be able to route optimization.
26. The system should be able to update of one’s route.
27. The system should be able to receive and display routes of other ships.
28. The system should be able to receive and display weather reports.
29. The system should be able to receive and display sea ice reports.
30. The system should be able to receive and display pollution reports (e.g.
oil spills).
31. The system should allow system users to submit polution reports to
relevant instances.
32. The system should be able to submit ship violation (e.g. traffic
separation schemes) reports.
33. The system should be able the identify hazards.
34. The system could be able to determine risk.
35. The system could be able to determine causes.
36. The system could be able to provide Risk control option.
37. The system could be able to support the operation of the vessel in such
a way that dangerous situations are avoided or detected so that they
can be avoided.
38. The system has to inform about dangerous or warnings.
39. The system could be able to optimize the transport operation and the
operation of the vessel with respect to safety, environmental protection,
security and efficiency.
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40. The system could be able to support the handling operations in such a
way that dangerous situations are avoided or detected so that they can
be avoided.
41. The system could be able to monitor the passengers and the cargo.
42. The system could be able to support and to ensure the quality of the
reporting of required information to authorities, agencies, ports, carrier
and others.
43. The system is designed to provide an enhanced situational awareness
solution for ships operating in the Baltic. Due to this assumption system
shall present alert/warning if system/user leaves or is about to leave
Baltic Area.
44. The system shall be able to present the source of information when
requrested.
45. Despite comprehensive utilization of GNSS systems, the system
should have automatic dead reckoning function.
46. The system should allow to present Virtual Aids to Navigation.
47. Various objects like vessels, ice cover, oil spills and other are shown
on the map.

5.2 Non-functional requirements
Following requirements are identified as non-functional:
1. All gathered information could be stored on system servers for
a defined time.
2. Information should appear in the system as soon as possible to give a
time for making a decision by users.
3. The system should be independent of other navigation/information
systems.
4. The system should be a program installed on computer or mobile
device.
5. The user interface and working manner of the system should meet the
standards for navigational information systems (ex. ECDIS, ARPA,
AIS).
6. The user interface should be as simple as possible in order to prevent
information overload – only the basic information should be presented,
detailed information should be available on demand only.
7. The user interface should provide intuitive handling and access to
detailed data.
8. The user interface should be developed for different languages and
allow them to change on demand.
9. The user manual handbook and context help should be developed.
10. All users have on-line Internet connection.
11. All users have to have an authorized system.
12. Authorities’ vessels should be equipped (in addition to standard
equipment) with oil radar, ice radar and surveillance camera.
13. Information with lower priority should be collected by the client program
in defined intervals of time (ex. POP method).
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14. Warnings should be sent by the system to all logged-in client programs
(ex. PUSH method).
15. Upon logging into the system, the client program gets first all posted
warnings and after that all other pending information.
16. The client program should be written for mobile devices working under
control of the Android Operating System.
17. There may also be created a client software for other mobile (ex. iOS,
Windows Mobile) and desktop (ex. Windows, Linux, MacOS)
environments.
18. There may also be created a thin client accessible via web browser.
19. The system should provide continuous access to data residing on the
server.
20. The system should have a multiplicated backup servers (or work in a
distributed architecture), what will make possible to operate in a
situation of failure.
21. Time between the failure and restart the system to fully operate should
be minimized.
22. Information transmitted in the system should be made available to
users immediately after their introduction/approval.
23. Information should be on such format so that transmission time is
minimised.
24. Information should be provided in the form of messages that minimize
the risk of transmission error (use of checksums, error correction, …).
25. Information should be certified with use of digital signatures associated
to individual users (account).
26. The transmission of information should be encrypted due to security of
transmitted information.
27. The system should be created based on the selected methodology for
software quality control.
28. Interface features compatible with standards of navigational systems
(ECDIS, ARPA, AIS)
29. The user interface: information presentation comply with navigational
standards and guidelines
30. Information and data are presented in formats and measurement units
used in marine navigation.
31. The system should be able to use on-line and off-line maps.
32. The system shall fulfill as many as possible requirements listed in:
 IEC 60945 norm: Navigation and marine radiocommunication
equipment and systems – general requirements,
 IEC 60936 norm: Guidance of for using AIS information display
on radar screen
 IEC 62288 norm: Navigation and marine radiocommunications
equipment and systems – Presentation of navigation-related
information on shipboard displays – requirements for handling
and operation, methods and performance
33. The system shall be consistent with:
 IHO S-52 Specification for chart content and display – aspects of
ECDIS, 1996.
 IHO S-57 ENC product specification, 2000.
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IHO S-52 Colour and symbol specification for ECDIS. Appendix
2, 2004.
IMO, Resolution A572(14), General provisions on ships' routing,
IMO, London 1985.
IMO, Resolution MSC 71(69), Amendments to the General
Provisions on Ships' Routing, IMO, London 1998.
IMO SN circular 243, guidelines for the presentation of
navigation related symbols, terms and abbreviations, 2004.
IMO Resolution MSC.191(79) - Performance standards for the
presentation of navigation-related information on shipborne
navigational displays.
IMO SN circular 266, maintenance of electronic chart display
and information system (ECDIS) software, 2007.

5.3 Requirement specification – final list
To simplify the process of system requirement analysis and assessment, lists
of functional and non-functional requirements are joined and reordered
focusing on system analysis, design, implementation and testing.
The identification of the significance of particular requirements from the user
point of view is done. This allows the determination of the requirements
hierarchy. On this basis key requirements are specified. The key requirements
represent the core of the system and facilitate the development of the system
architecture.
Table 5.1. Requirement specification – final list
Module
Requirement
Access to
1. The access to the system should be restricted to
the system
authorized (registered) users.
2. Every registered user should have possibility to enter
information to the system.
3. The user can supplement previously entered information
by:
 adding new facts,
 posting comments, descriptions, interpretations,
4. pointing a priority of information.
5. All users have on-line Internet connection.
6. All users have to have an authorized system.
The system provides information to increase situational
awareness in the Baltic.
 All gathered information could be stored on system
servers for a defined time.
7. The system shall be able to present the source of
information when requrested.
8. The system should have at least the following categories
of information:
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information
in the
system

Calculations
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 weather information,
 navigational information,
 navigational warnings,
 traffic information,
9. detailed information about the nearest vessels.
10. The system should be able to display the position of
one’s own ship.
11. The system should be able to update local traffic
database.
12. The system should be able to display the position of
nearby ships.
 The system should be able to update of one’s route.
13. The system should be able to receive and display routes
of other ships.
14. The system should be able to receive and display
weather reports.
15. The system should be able to receive and display sea ice
reports.
16. The system should be able to receive and display
pollution reports (e.g. oil spills).
17. The system should allow system users to submit polution
reports to relevant instances.
18. The system should play a key role in encouraging small
boat users to report observed pollution.
19. The system should be able to submit ship violation (e.g.
traffic separation schemes) reports.
20. The system could be able to support and to ensure the
quality of the reporting of required information to
authorities, agencies, ports, carrier and others.
21. Information are entered into the system belongs to one of
defined categories.
22. Various objects like vessels, ice cover, oil spills and other
are shown on the map.
23. The system should be able to route optimization.
24. The system should aim to automate the route planning
functions, while still offering the navigators alternative
routes to choose from.
25. The system can present proposed solutions in current
navigational situation.
26. The system can display information's interpretations as a
result of automatic inference process.
27. The system should be able to identify hazards.
28. The system could be able to determine the risk.
29. The system could be able to determine the causes.
30. The system could be able to provide risk control option.
31. The system could be able to support the operation of the
vessel in such a way that dangerous situations are
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Interface

avoided or detected so that they can be avoided.
32. The system has to inform about dangerous or warnings.
33. The system could be able to optimize the transport
operation and the operation of the vessel with respect to
safety, environmental protection, security and efficiency.
34. The system could be able to support the handling
operations in such a way that dangerous situations are
avoided or detected so that they can be avoided.
35. The system could be able to monitor the passengers and
the cargo.
36. The system is designed to provide an enhanced
situational awareness solution for ships operating in the
Baltic. Due to this assumption system shall present
alert/warning if system/user leaves or is about to leave
Baltic Area.
37. The system should have possibility to display all
information about the event, especially when they are not
consistent; information should contain data about the
source of their origin.
38. The system should give the possibility to verify the
authenticity of presented information in ex. using
threshold of the number of reports about event.
39. The system allows the user to only display
selected/specific groups of information
40. Information given by institutional users (ex.
meteorological service, SAR, authorities) should have
default status of trusted/authentic.
41. Information and data are presented in formats and
measurement units used in marine navigation.
42. High priority information are displayed even if the group
they are belong to is excluded of displaying/tracing.
43. Most of information should be presented in graphic and
short text message form. Additionally some warnings (ex.
about collisions) should contain wider description.
44. The user interface for small boats should include easy-touse reporting mechanisms for different type of
emergency situations, e.g. engine failures, lack of
gasoline, man overboard, vessel groundings, etc.
45. The user interface and working manner of the system
should meet the standards for navigational information
systems (ex. ECDIS, ARPA, AIS).
46. The user interface should be as simple as possible in
order to prevent information overload – only the basic
information should be presented, detailed information
should be available on demand only.
47. The user interface should provide intuitive handling and
access to detailed data.
48. The user interface should be developed for different
languages and allow them to change on demand.
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language
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49. The user interface features compatible with standards of
navigational systems (ECDIS, ARPA, AIS).
50. The user interface: information presentation comply with
navigational standards and guidelines.
51. The system should provide continuous access to data
residing on the server.
52. Information should appear in the system as soon as
possible to give a time for making a decision by users.
53. Information transmitted in the system should be made
available to users immediately after their
introduction/approval.
54. Information should be on such format so that
transmission time is minimised.
55. Information should be provided in the form of messages
that minimize the risk of transmission error (use of
checksums, error correction, …).
56. Information should be certified with use of digital
signatures associated to individual users (account).
57. The transmission of information should be encrypted due
to security of transmitted information.
58. Information with lower priority should be collected by the
client program in defined intervals of time (ex. POP
method).
59. Warnings should be sent by the system to all logged-in
client programs (ex. PUSH method).
60. Upon logging into the system, the client program gets first
all posted warnings and after that all other pending
information.
61. The client program should be written for mobile devices
working under control of the Android Operating System.
62. There may also be created a client software for other
mobile (ex. iOS, Windows Mobile) and desktop (ex.
Windows, Linux, MacOS) environments.
63. There may also be created a thin client accessible via
web browser.
64. Information should be presented in English.
65. The system can give possibility to enter information in
different language under condition of entering in English
also.
66. The system can give the possibility to translate presented
information. Such information is marked as untrusted.
67. The system should have a multiplied backup servers (or
work in a distributed architecture), what will make
possible to operate in a situation of failure.
68. Time between the failure and restart the system to fully
operate should be minimized.
69. The system shall fulfil as many as possible requirements
listed in:
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System
failure

Norms and
standards

Other
technical
guidelines

IEC 60945 norm: Navigation and marine
radiocommunication equipment and systems – general
requirements,
 IEC 60936 norm: Guidance of for using AIS
information display on radar screen,
70. IEC 62288 norm: Navigation and marine
radiocommunications equipment and systems –
Presentation of navigation-related information on
shipboard displays – requirements for handling and
operation, methods and performance.
71. The system shall be consistent with:
 IHO S-52 Specification for chart content and display –
aspects of ECDIS, 1996,
 IHO S-57 ENC product specification, 2000,
 IHO S-52 Colour and symbol specification for ECDIS.
Appendix 2, 2004,
 IMO, Resolution A572(14), General provisions on
ships' routing, IMO, London 1985,
 IMO, Resolution MSC 71(69), Amendments to the
General Provisions on Ships' Routing, IMO, London
1998,
 IMO SN circular 243, guidelines for the presentation of
navigation related symbols, terms and abbreviations,
2004,
 IMO Resolution MSC.191(79) - Performance standards
for the presentation of navigation-related information
on shipborne navigational displays,
72. IMO SN circular 266, maintenance of electronic chart
display and information system (ECDIS) software, 2007.
73. The system should be created based on the selected
methodology for software quality control.
74. The system should be a program installed on computer
or mobile device.
 The system for mobile user might have the same kind
of response mechanisms available, although it is not
the intention to build any parallel systems to the ship’s
own emergency response equipment.
 The system should be able to use on-line and off-line
maps.
75. Despite comprehensive utilization of GNSS systems, the
system should have automatic dead reckoning function.
76. The system should allow to present Virtual Aids to
Navigation.
77. The system should be independent of other
navigation/information systems.
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78. The user manual handbook and context help should be
developed.
79. Authorities’ vessels should be equipped (in addition to
standard equipment) with oil radar, ice radar and
surveillance camera.

5.4 System assessment criteria and measures
They are proposed following system assessment criteria in term of situational
awareness and maritime safety improvement: innovation, feasibility, usability,
availability, reliability, safety, security, credibility and measurability.
To do this, measures of the mentioned criteria should be identified. Achieved
quantitative or/and qualitative values describing the system features allow the
ESABALT system assessment as well as the comparison with other existing
system. The start point is the formulation of detailed queries concerning each
of assessment criterion.
Definitions
Innovation: new idea, device or process, the application of better solutions
that meet new requirements.
Feasibility: aims to evaluation of the project's potential for success (legal,
operational, economic, technical, schedule).
Usability: the degree to which system can be used to achieve specified user
goals with effectiveness, efficiency and satisfaction, in a specified context of
use.
Availability: the probability that a system is operational at required standard or
accuracy in a given time.
Accuracy: the closeness of the agreement between the result of a
measurement and the true value of the particular quantity (or a reference
value determined empirically using internationally accepted and traceable
calibration materials and standard methods), taking into account both, random
and systematic factors.
Reliability: the probability that a given system will perform its intended function
for a given period of time under a given set of conditions; reliability does not
reflect how long it will take to get the system being serviced back into working
condition.
Safety: the feature that expresses the ablility of the system to avoid or prevent
activities posing a threet to humans or the enviroment.
Security: the system protection against the use by unauthorized persons and
to guarantee that authorized persons have access to the system when
required.
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Credibility: refers to the objective and subjective components of the
believability of a source, message or system.
Measurability: quantifiability, the ability to determine the quantity or
importance of the system.
Measure: numerical result of the measurement of the size, the value of a
physical quantity or contractual/conventional.
Queries concerning each of assessment criterion are formulated and
presented below.
Innovation:
1. What are new functionalities of the projected system?
2. What kind of new quality will be achieved developing and using the
projected system (technology, goals, processes, context/structures)?
Feasibility:
1. What are the minimum/optimal requirements for resources required by
the system?
2. What are estimated costs of projected system's acquisition
(development, purchase)?
3. What is the annual cost of the system's exploitation?
4. Does the system/device have novel functionality compared to other
existing systems/devices?
5. To what extent are the new technologies (for example solutions of ICT,
Artificial Intelligence, image processing) used in the system/device?
6. Is it possible to use existing systems to realize functionality of the
planned system?
7. Are all technologies planned to use in the implementation of the system
currently available?
8. If here is/are any not available technology/yes, whether it/they will be
available in the near future?
9. What is the estimated cost of purchase or production of individual
technologies required for the system?
10. Do the current legal conditions allow the implementation and use of the
system?
11. Are there any plans to change legal conditions affecting the
implementation / use of the system?
12. Which socio-psychological factors may affect the realization/functioning
of the system?
13. What are requirements for new system to cooperate with existing
systems? What should be required to the system being designed to be
able to work with existing systems?
14. What technologies will be used during development of the system?
15. Do you foresee any legal problems/questions regarding to exploitation
of the system?
Usability:
1. To what extent functions provided by the system meet the
requirements / expectations of the users?
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2.
3.
4.
5.
6.
7.

What standards are to be met by the system?
Which standards mentioned above meet the user requirements?
Which standards mentioned above meet the user expectations?.
What standards are to be met by the user interface?
Is the system equipped with context help and system's manual?
Does the system contain following data: hydro-meteorological
conditions (ice cover, etc.), Traffic intensity of ships, Navigational
warning (collisions, restricted areas, pollution, etc.)?
8. To what extent the realization of the objectives of proposed system
may be provided by the existing systems?
9. Is designed user interface similar to interfaces of already existing,
widely used systems?
10. Does the system fulfil user requirements/expectations regarding
system accuracy?
11. Does the system fulfil system requirements (standards/guidelines)
regarding accuracy?
Availability:
1. What is the availability of the service?
2. What is the response time of the service in the case of: serious failure,
defect?
3. Shall availability be restricted to specific group of users?
4. Shall availability of information provided by system be restricted?
5. Is the availability of individual/particular system functions satisfactory?
Reliability:
1. What is the complexity of the analyzed system (number of hardware or
software modules or subsystems)?
2. What is the system's tolerance to errors?
3. What is the rate of error detection in the system for: automatic
measurement, data entered by the user, calculated values?
4. Does the system allow to create data backups used in case of failure?
5. What is the failure rate of the system?
6. Specify or estimate: mean time required to resolving the failure, the
time required to resume work.
7. Specify or estimate the time required for the maintenance of the
various system elements: Maintained element of the system,
Maintenance time.
8. Is the system considered to be reliable? Estimate the degree of
reliability (percentage).
9. What methodologies of design, system/software production and quality
control will be used during designing of the system?
10. What is planned model of the system's creation?
11. Please define the life cycle of the system.
Safety (people, ship, cargo, environment):
1. What is the estimated reduction of accident numbers in comparison
with present statistics (source HELCOM)? Accidents to be devided into
categories: loss of life, loss of ship, loss of cargo, environmental
hazards.
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2. What is the time of detection/reporting the problem (ex. damaged
vessel, ice cover, oil spill or other)?
3. What is the time of reaction to the problem?
4. What is the time of forwarding the information to nearby vessels, shore
stations and authorities?
5. Does the use of the ESABALT system improve the situational
awareness to the users of it?
6. What is the system reaction on information sources failures?
Security:
1.
2.
3.
4.

How is the access to the system supervised?
How the access to the system should be provided?
What methods are used to secure access to the system?
What technologies of software and data protection are planned to be
used in the proposed system?
5. How system should be secured from fake information (jamming,
spoofing etc.)?
Credibility:
1. Estimate the percentage relationship between data for direct use by the
user and data requiring additional analysis by the navigator (for
example 40/60).
2. What is the amount of data requiring additional analysis by the
navigator?
3. Are there any system response time standards for the event appearing
in the system?
4. What is the impact of human reaction to the response time of the
system?
5. Does the system perform validation of operational data?
6. Is it expected to verify the information entered into the system and
processed by it?
7. Who will be allowed to input new data into the system?
8. What methods of data verification will be provided?
9. Who will be responsible for service providing?
10. Who will be responsible for system maintenance?
11. Who will be responsible for further system modifications and
development?
12. Are the Software Quality Assurance rules and standards in the system
development process used?
Measurability:
1.
2.
3.
4.
5.
6.

What are the system development costs?
What are the system maintenance costs?
What are the costs for the system user?
What are the costs for state administration/EU
What are the estimated benefits of the use of system?
What is the estimated added value of ESABALT system regarding:
 safety?
 efficiency?
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7. What is the number of potential system users?
8. What is the estimated number of system users (registered, open
access)?.
9. Shall system provide statistic information about:
 alarms?
 errors?
 number of users?
 number of incidents?
 number of accidents?
 other factors indicated by users?
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6 Conclusions
This report on WP2 contains comprehensive identification and analysis of
stakeholders in maritime information exchange processes. The report
presents general information about requirements of global maritime user and
requirements specific for Sensitive Baltic Area. System assessment criteria
were formulated in term of situational awareness and maritime safety
improvement. The results of WP2 will be further developed in future work
packages.
The main results of WP2 are the following:
1. Wide group of stakeholders in maritime sector processes was
analyzed. Then stakeholders involved in maritime information
exchange processes, especially in maritime transport processes were
identified with the goal to find potential users of ESABALT system. The
performed list of the system users was analyzed. On this basis six
basic user profiles were identified. They are: main users, additional
users, support users, administration users, educational users and other
users.
2. The methods of system requirements identification were analyzed.
Sources of requirements were:
 electronic survey for potential users of ESABALT system (they
were identified in task 2.3) to provide users requirements,


interviews with specialists in navigation, law and computer science
to provide system and domain requirements,



analysis of ESABALT documentation (project assumptions,
deliverable of WP1),



review of maritime safety approaches (state of the art analysis,
R&D projects).

3. The survey was prepared and populated as web-based questionnaire.
Results are presented in the Appendix. Based on all completed
responses, conclusions were drawn, inter alia:
 The most of potential users would participate in crowdsourcing for
exchange of maritime information.
 The main reasons that a vessel’s crew does not maintain a proper
situational awareness are: communication problems, lack of
information, language problems.
 As the most important groups of information were pointed:
navigational warnings, meteorological warnings.
 Following decisions concerning navigational awareness were
pointed as the most difficult: emergency situations, collision
situations, ship handling in heavy weather.
4. Analyzing results of the survey as well as other sources of
requirements the lists of user, system and domain requirements were
formulated.
5. The formulated system assessment criteria in term of situational
awareness and maritime safety improvement are: innovation,
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feasibility, usability, availability, reliability, safety, security, credibility
and measurability. A set of queries concerning each of assessment
criterion was formulated.
The results of WP2 will be used in Work Package 4, System Architecture,
where the ESABALT system will be specified in greater detail. Further, the
results of Work Package 2, will be used in packages WP5, Proof of concept ,
and WP6, Economic and Non-economic Viability Analysis, to make possible:
modifications to the system architecture, testing most critical aspects of the
solution, defining quantitative or/and qualitative values for assessment of the
ESABALT system and comparison with other existing systems.
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8 Appendix
In this section, we include for reference purposes the full user survey results.
Due to the confidentiality requirements agreed to in the survey, this part of the
report should not be released to the public.

1. What is your age?

Value

Count

Percent

under 18

0

0.0%

18-24

19

36.5%

25-34

11

21.2%

35-54

16

30.8%

55+

6

11.5%

Statistics
Sum

1,507.0

Average

29.0

StdDev

11.7

Max

55.0
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2. Gender:

Value

Count

Percent

Male

47

90.4%

Female

5

9.6%
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3. What is the highest education level you have achieved?

Value

Count

Percent

Graduated high school or equivalent

16

30.8%

Some college, no degree

6

11.5%

Professional school (please specify)

1

1.9%

Bachelor's degree

11

21.2%

Master's degree

12

23.1%

Ph.D. or equivalent

6

11.5%

Open-Text Response Breakdown for "Professional school (please specify)" Count
Left Blank

51

MAritime University

1
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4. Industry

Value

Count

Percent

Aerospace / Aviation / Automotive

0

0.0%

Fishing Industry

1

1.9%

Computers (Hardware, Desktop Software)

1

1.9%

Commercial Shipping

16

30.8%

Consulting

0

0.0%

Education

11

21.2%

Engineering / Architecture

0

0.0%

Finance / Banking / Insurance

0

0.0%

Government / Military

0

0.0%

Harbour Operations

0

0.0%

Healthcare / Medical

0

0.0%

Internet

0

0.0%

Legal

0

0.0%

Manufacturing

0

0.0%

Marine Engineering

6

11.5%

Maritime Traffic Management (e.g. VTS)

1

1.9%

Marketing / Market Research / Public Relations

0

0.0%

Pilot (marine)

0

0.0%

Research / Science

2

3.9%

Search and Rescue Services

2

3.9%

Telecommunications

0

0.0%

Other Maritime Service Provider

4

7.7%

Other

0

0.0%

Not employed currently

8

15.4%

Open-Text Response Breakdown for "Other"
Left Blank
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5. Please select the group you belong to:

Value

Count

Percent

Charterers

0

0.0%

Classification and Insurance Societies

0

0.0%

Coastguard

0

0.0%

Colleges

7

13.5%

Crewing Agencies

1

1.9%

Emergency Management Center

0

0.0%

Equipment Manufacturers

0

0.0%

Fishermen

1

1.9%

Hydrological Services

0

0.0%

Icebreaking Assistance

0

0.0%

Local Authorities

1

1.9%

Marine Accident Investigation Branches

0

0.0%

Maritime Advisors and Superintendents

0

0.0%

Maritime Authority/Office

0

0.0%

Meteorological Services

0

0.0%

Ministry of Transport / Shipping / Environment

0

0.0%

Naval Vessels

0

0.0%

Offshore

8

15.4%

Pilot Stations

0

0.0%

Pilot Vessels

0

0.0%

Port Authorities

0

0.0%

Research Institutes

1

1.9%

Research Vessels

1

1.9%

Sailors

1

1.9%
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Seamen

14

26.9%

Search and Rescue SAR

0

0.0%

Ship Operators

0

0.0%

Ship Owners

1

1.9%

Shipping Agencies

0

0.0%

Training Organizations

1

1.9%

Universities

9

17.3%

VTS centers, VTS personnel

0

0.0%

sailors

1

1.9%

seamen

4

7.7%

ship operators

1

1.9%

6. Describe the amount of experience you have operating vessels
or a pleasure boat or yacht class (<50 m):

Value

CountPercent

No experience

17

32.7%

Limited experience (a few hours per year,

17

32.7%

Medium amateur experience (10-100 hours per year, 3-5 years total experience)

8

15.4%

Significant amateur experience (10-100 hours per year 5+ years total experience)

1

1.9%

Extensive amateur or professional experience (100+ hours per year, 5+ years total
9
experience)

17.3%

Other, please indicate

0.0%

Open-Text Response Breakdown for "Other, please indicate"
Left Blank
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7. Describe the amount of experience you have operating or
otherwise working on vessels of a commercial shipping class (50
m or greater length overall):

Value

Count

Percent

No experience

7

13.5%

Limited experience (

15

28.9%

Medium experience (3-5 years total experience)

9

17.3%

Significant experience (5-10 years total experience)

6

11.5%

Extensive experience (10+ years total experience)

14

26.9%

Other, please specify

1

1.9%

Open-Text Response Breakdown for "Other, please specify"

Count

Left Blank

51

3 mounth

1
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8. Mark the operative role(s) you have performed on a professional
class ship (50 m or greater length overall):

Value

Count

Percent

Captain or master

11

24.4%

Chief officer / first mate

12

26.7%

Second officer / second mate

7

15.6%

Third officer / third mate

10

22.2%

Deck cadet

20

44.4%

Boastwain

1

2.2%

Able seaman

3

6.7%

Ordinary seaman

6

13.3%

Chief engineer

0

0.0%

Second engineer

0

0.0%

Motorman

0

0.0%

Oiler

0

0.0%

Wiper

0

0.0%

Engine cadet

1

2.2%

Other engineering / maintenance role

0

0.0%

Other, please specify

0

0.0%

Open-Text Response Breakdown for "Other engineering / maintenance role" Count
Left Blank

Open-Text Response Breakdown for "Other, please specify"
Left Blank
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52

Count
52

D2.1-2.5: Identification of Users and Stakeholders and User Requirement
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9. What is the main hazard/what are the main hazards for the
vessel at sea?
Overall
Score1
Rank

Item
stormy weather

243

1

other ships

224

2

fog

184

3

piracy

138

4

ice

104

5

other (please specify in comments)

63

6

Total
Respondents:
1
Score is a weighted calculation. Items ranked first are valued
higher than the following ranks, the score is the sum of all
weighted rank counts.

Comments
Count
1

Response
2. groundings

2

Fire

1

Floating objects

1

Human factor, fatigue, alcohol & drugs

1

Low skilled own ship crew

1

ME problems/failure

1

experience of the crew

1

offshore activities
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10. What is the main hazard specific to ship?
Overall
Score1
Rank

Item
lack of information

237

1

cargo

207

2

stability

202

3

panic onboard

197

4

passengers

196

5

communications problems (language)

158

6

other (please specify in comments)

51

7

Total
Respondents:
1
Score is a weighted calculation. Items ranked first are valued
higher than the following ranks, the score is the sum of all
weighted rank counts.

Comments
Count

Response

2

Fire

1

lack of knowladge

1

other - poor cargo lashing

1

proper assessment and interpretation of information
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11. Identify onboard stress causes?
Overall
Score1
Rank

Item
responsibility

239

1

pressure

232

2

lack of competences (poor experience)

224

3

other ship behavior

173

4

poor communication facilities

171

5

lack of independence

145

6

other (please specify in comments)

39

7

Total
Respondents:
1
Score is a weighted calculation. Items ranked first are valued
higher than the following ranks, the score is the sum of all
weighted rank counts.

Comments
Count

Response

1

fatigue

1

personal problems
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12. What should be improved in order to operate the vessel in a
safer and more efficient way?
Overall
Score1
Rank

Item
seaman’s training

274

1

communication

246

2

access to information sources

207

3

equipment / sensors

207

4

positioning

166

5

other (please specify in comments)

56

6

lack of information

11

7

Total
Respondents:
1
Score is a weighted calculation. Items ranked first are valued
higher than the following ranks, the score is the sum of all
weighted rank counts.

Comments
Count
1
1
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Response
Reducing paperwork
payment

D2.1-2.5: Identification of Users and Stakeholders and User Requirement
Analysis

13. Crowdsourcing is the practice of obtaining needed services,
ideas, or content by soliciting contributions from a large group of
people, and especially from an online community. If you have a
chance and/or technical possibility to participate in crowdsourcing
for exchange of maritime information, would you do it?

Value

Count

Percent

Yes

45

86.5%

No

7

13.5%

Why wouldn't you participate in crowdsourcing?
Count
1

Response
Due to uncertain reliability of obtained information

1

I did not find it nessesary.

1

because

1

i dont know

1

just because

1

nothiing

1

vessel traffic opertions are no team discussion decisions
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14. What are main reasons that a vessel’s crew does not maintain
a proper situational awareness?
Overall
Score1
Rank

Item
communication problems

193

1

lack of information

185

2

language problems

166

3

information are not updated in due time

159

4

it’s hard to find a proper information among all information delivered to the vessel

147

5

other (please specify in comments)

42

6

Total
Respondents:
1
Score is a weighted calculation. Items ranked first are valued
higher than the following ranks, the score is the sum of all
weighted rank counts.

Comments
Count
1

Response
information assessment and interpratation

1

lack of experience

1

lack of training

15. Please order the groups of information stated below where the
most important is on top.
Item

Overall
Score1
Rank

navigational warnings

261

1

meteorological warnings

194

2

navigation systems

184

3

SAR

179

4

ice reports

121

5

other (please specify in comments)

30

6

Total
Respondents:
1
Score is a weighted calculation. Items ranked first are valued
higher than the following ranks, the score is the sum of all
weighted rank counts.
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16. Do you think, that system/systems which improve situational
awareness at sea will be helpful for navigation?

Value

Count

Percent

Yes

47

90.4%

No

5

9.6%

17. Do you think, that there is a need to develop navigational
systems generating proposals of solutions/decisions for solving
different situations which occur at sea?

Value

Count

Percent

Yes

43

82.7%

No

9

17.3%

Maritime University of Szczecin | Waly Chrobrego 1-2 | 70-500 Szczecin, POLAND
Tel: +48 91 480 94 00 | www.am.szczecin.pl | z.pietrzykowski@am.szczecin.pl

D2.1-2.5: Identification of Users and Stakeholders and User Requirement
Analysis

18. What kind of decisions concerning navigational awareness are
the most difficult?
Overall
Score1
Rank

Item
emergency situations e.g. abandoning ship, grounding etc.

294

1

collision situations

279

2

ship handling in heavy weather

215

3

management of the vessel

156

4

cargo handling

154

5

route planning

137

6

other (please specify in comments)

42

7

Total
Respondents:
1
Score is a weighted calculation. Items ranked first are valued
higher than the following ranks, the score is the sum of all
weighted rank counts.

Comments
Count
1

Response
crew relation-ship

19. In your opinion, the value of information regarding situational
awareness depends on:
Item

Overall
Score1
Rank

gravity (priority)

21,84

1

accuracy

11,17

2

relevance (validity)

10,64

3

timeliness

8,31

4

other #1 other #2

0

5

Total
Respondents:
1
Score is a weighted calculation. Items ranked first are valued
higher than the following ranks, the score is the sum of all
weighted rank counts.
Open-Text Response Breakdown for "other #1"

Count

Left Blank

51

?

1

Open-Text Response Breakdown for "other #2"
Left Blank
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Count
52
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20. There are a number of factors affecting the safety at the sea.
Please order the reasons of sea accidents stated below where the
most important is on top.
Overall
Score1
Rank

Item
wrong decision

270

1

lack of knowledge

253

2

improper lookout

212

3

lack of information

188

4

wrong information

187

5

wrong manoeuvre performance

156

6

information overflow

151

7

Total
Respondents:
1
Score is a weighted calculation. Items ranked first are valued
higher than the following ranks, the score is the sum of all
weighted rank counts.

21. They are several types of human errors. Please order the types
of human errors which are, in your opinion, the most dangerous:
Overall
Score1
Rank

Item
incomplete knowledge

370

1

falling asleep

335

2

absence (i.e. on the bridge)

306

3

not obeying COLREGs

287

4

absent-mindedness

247

5

misapplication of good rules

243

6

crossing safety margins

222

7

omission

196

8

crossing no go areas

154

9

other (please specify in comments)

46

10

Total
Respondents:
1
Score is a weighted calculation. Items ranked first are valued
higher than the following ranks, the score is the sum of all
weighted rank counts.

Comments
Count
1

Response
no
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22. What kind of counteracting activities will be most helpful for
reducing the mentioned human errors?
Overall
Score1
Rank

Item

introduction of systems which present not only gathered information but also
145
proposals of solutions for he occurred situation.

1

improving integration and information exchange of systems and devices affecting
124
the safety at sea

2

improving technical methods of observation (including CCTV)

108

3

other (please specify in comments)

48

4

Total
Respondents:
1
Score is a weighted calculation. Items ranked first are valued
higher than the following ranks, the score is the sum of all
weighted rank counts.

Comments
Count
1

Response
677

1

Education & training

1

More training to gain enough experience

1

no

1

payment

1

simplifying existing systems
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23. What is the main(your) problem in assessing the situation at
sea?
Count

Response

1

?

1

Assessing other ships intentions

1

Availability of updated information

1

Bad visibility

1

Collision Warning

1

Communicty

1

Confidence

1

Distraction

1

I don't make decision, so I don't have problems.

1

Lack of experiance

3

Lack of experience

1

Lack of information

1

Lack of knowledge and experience

1

NA

1

No problems

1

Potato

1

Too long contracts

1

Traffic and high speed of a ship.

1

Unpredicted behaviour of other actors at sea

1

Wrong information

1

Wrong information.

1

beer

1

behaviour of other ship

1

cannot relay on other ship's decissions

1

cheap bridge equipment and poor comunication equipment

1

complexity of systems, unreliable systems

1

comunication

1

cooperation and crew responsibility

2

i dont know

1

improper / inadequate decision making

1

information overflow

1

lack of proper decision
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Count
1

Response
language problems

1

make a good decision

1

nil

1

no problem

1

no problems

1

payment

1

short time for decision when the situation is changing

1

stress

1

time

1

to be tired, alcohol

1

too much information

1

unpredictable behaviour of crew on other ship/ships

1

vessel - environment interaction

1

visibility

1

x
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24. What is the main (your) problem in solving difficult situation at
sea (decision making)?
Count

Response

1

22

1

?

1

Asttro

1

Being not sure, if other ship will obey COLREG rules

1

Communication problems.

1

Complex reality

1

Confidence

1

Finding the right solution

1

I don't make decision.

3

Lack of experience

1

Lack of information

1

Lack of knowlage

1

Lack of knowledge.

1

NA

1

No problem

1

Nothing

1

Potato

1

Pressure

1

Restricted time

1

Shorts contracts

1

Stress

1

Wrong information

1

amount of trafiic

1

beer

1

behaviour of other ship

1

behaviour of other vessels

1

collision situation

1

communicate with all crew and keep them happy

1

competence and responsibility to be taken

1

complexity of systems

1

experience / aids / training

1

fast decision
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Count
1

Response
i dont know

1

lack of confidence that my decision is correct

1

lack of information what others do

1

lack of knowledge

1

lack of time

1

nil

1

no experance

1

short time of rest

2

stress

1

the physical state of the vessel in in all weather circumstances

1

time

1

too short time

1

vessel acting not according with CLOREG

1

x

1

yguyg
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25. Arrange following interface features placing the most important
on top.
Item

Overall
Score1
Rank

similar to standards of navigational information systems (ECDIS, ARPA, AIS)

171

1

intuitive handling and access to detailed information

155

2

simple: the main window contains only the basic data, details are available in the
150
window on request

3

similar to common application interfaces used in windows based computer
104
systems (operation systems, applications)

4

complex – main window contains many elements improving the situational
103
awareness

5

Total
Respondents:
1
Score is a weighted calculation. Items ranked first are valued
higher than the following ranks, the score is the sum of all
weighted rank counts.

26. What kind of difficulty in the work due to the following
characteristics of previously used systems are the most
important?
Item

Overall
Score1
Rank

interface much different from interfaces in use

291

1

excessive quantity of information

229

2

the complexity of the information provided by the system

209

3

lack of manual

209

4

inability to adapt systems to personal needs

193

5

obligatory registration/login in the system

189

6

lack of system help

187

7

on-line work only

175

8

delays in the system

172

9

Total
Respondents:
1
Score is a weighted calculation. Items ranked first are valued
higher than the following ranks, the score is the sum of all
weighted rank counts.
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27. Should the system operate independently?

Value

Count

Percent

Yes

40

76.9%

No

12

23.1%

28. Should the system be capable to introduce additional
descriptions and comments, e.g. interpretations of presented
data/events?

Value

Count

Percent

Yes

45

86.5%

No

7

13.5%
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29. Does the system allow the interpretation of the presented data
as a result of the ongoing reasoning processes?

Value

Count

Percent

Yes

36

69.2%

No

16

30.8%
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30. Should all information on the same issues coming from
different sources (e.g. information regarding navigational dangers)
- in particular inconsistent information - be presented?

Value

Count

Percent

Yes

39

75.0%

No

13

25.0%
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31. Please select desirable system features according to the utility
criterion:

Value

CountPercent

the possibility of incoming information selection, e.g. only weather information

23

44.2%

priority information should be received even when disabled

27

51.9%

the system should be able to verify the authenticity of received data, e.g. threshold
28
based on the number of reports.

53.9%

the ability to work off-line (enter of data, which will be automatically sent when the
17
system works on-line)

32.7%

the system should allow for easy customization of the user interface

21

40.4%

the system should provide the ability to transfer non standardized information (not
15
defined in the system)

28.9%
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32. Please select desirable system features according to the
access criterion:

Value

CountPercent

the system should be installed on a computer as a program

38

74.5%

the system should be available only via website

8

15.7%

the access to the system should be limited to authorized users

18

35.3%

the access to the system should be protected by additional technologies (e.g. dongle)

10

19.6%
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33. Please mark in the table preferred/default forms of presentation
for each type of data by the system.

hydrometeo
data

Other
#1Other
#2
short
descriptive graphic
(please write in(please write inTotal
text formtext form
form
comments)
comments)
42.0%
24.0%
72.0%
2.0%
0.0%
100%
21
12
36
1
0
50

oil
warning

spill 44.0%
22

28.0%

58.0%

2.0%

4.0%

14

29

1

2

collision
warning

43.1%

45.1%

68.6%

3.9%

0.0%

22

23

35

2

0

grounding
warning

100.0%

0.0%

100.0%

0.0%

0.0%

1

0

1

0

0

0.0%

0.0%

0.0%

0.0%

0.0%

0

0

0

0

0

0.0%

100.0%

0.0%

0.0%

0.0%

0

1

0

0

0

0.0%

0.0%

100.0%

0.0%

0.0%

0

0

1

0

0

0.0%

0.0%

100.0%

0.0%

0.0%

0

0

1

0

0

0.0%

0.0%

0.0%

0.0%

0.0%

0

0

0

0

0

0.0%

0.0%

100.0%

0.0%

0.0%

0

0

1

0

0

0.0%

0.0%

0.0%

0.0%

0

0

0

0

0.0%

0.0%

0.0%

0.0%

0

0

0

0

positioning
MSI
current
ice
nav data
route
loss
integrity

of 0.0%
0

loss
of
0.0%
integrity
0
monitoring

Comments
Count
1

Response
# acustic message
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1
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0
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1
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0
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34. Is there any data that should be entered only by selected
users?

Value

Count

Percent

Yes

25

49.0%

No

26

51.0%
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35. What kind of information do you use most often? Please
list them:
Count

Response

12

navigational warnings

9

meteorogical info

7

weather

6

traffic information

5

collision

4

warning

4

AIS

4

position

4

speed

3

weather forecast

2

Tide

2

Electronical chart

2

Radar

2

GPS

2

draft

2

ETA required

2

waypoints

1

met warnings

1

hydro

1

wind direction

1

swell direction

1

sea direction

1

sea hight

1

depth contour

1

navigation

1

Fishing activity

1

VHF

1

course

1

ship's destination

1

rolling and pitching

1

track deviation

1

ship type
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Count
1

Response
fuel consumption

1

log information

1

manuvering

1

books

1

Piracy Report

1

Contact Number

1

Adress

1

Name and Surname

1

Salary

1

cog

1

tbd
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36. What kind of information have the highest priority for you.
Please list them:
Count

Response

12

nav warning

7

metheorological

5

navigation

5

collision

5

position

4

Weather condition

2

meteo warning

2

warnings

2

Traffic information

2

Fishing activity

2

SAR

2

ARPA information

2

GPS

2

draft

2

Piracy Report

1

dangers

1

Safety information

1

new hazards

1

NUC & RM vessels

1

underwater oper.

1

Electronical chart

1

AIS

1

VHF

1

ETA

1

speed

1

wind direction

1

shallow waters

1

deep waters

1

depht

1

avoidance

1

accuracy

1

planing
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Count
1

Response
orders

1

maintenance

1

Number Contact

1

Long of Contract

1

Salary

1

passengers

1

idiots

1

all information

1

books

1

cog

1

tbd

1

the ranking is drifting!
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37. Does the system should allow you to point priority
information?

Value

Count

Percent

Yes

45

86.5%

No

7

13.5%
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38. Please add any additional information you would like to
share with us regarding the topics in this survey.
CountResponse
1

-

1

.

1

Apply a human centered design approach

1

HDki Szerokościówka astro jest trudne

1

NO Comments

1

Nil

1

Should system use English language or number of predefined languages?

1

Za długa

1

i'd like pass astro egzam

1

it was too long

1

okej

1

quite extensive survey need more time to complete

1

I thing that there is enough way how to garther informations. Problem is that there is too many
of them (informations), lack of responsibility on the side of receiver ..

1

a priority information list for enhancing Situational Awareness is depend from the current
situation vessel - environment
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Source Countries

Value

Count

Percent

Germany

1

1.9%

Poland

49

94.2%

Sweden

2

3.9%
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Source Cities

Value

Count

Percent

Göteborg

1

2.0%

Police

1

2.0%

Poznan

1

2.0%

Stargard Szczecinski

1

2.0%

Stockholm

1

2.0%

Szczecin

45

88.2%

Wismar

1

2.0%
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Short summary
52 completely filled out questionnaires were analyzed.
The age of the respondents (the majority): 18-54 (query no. 1). A majority of
the respondents is competent in maritime sector (queries no. 4, 5, 6, 7, 8).
Reasons of sea accidents are mostly: wrong decision, incomplete knowledge
or lack of knowledge, improper lookout (insufficient situational awareness)
(queries no. 20, 23, 24). Insufficient situational awareness causes from
communication problems as well as lack of information (query no. 14).
The mentioned reasons are qualified as human errors caused with onboard
stress: responsibility, pressure, lack of competences (poor experience) (query
no. 11).
Most dangerous human errors are: incomplete knowledge, falling asleep,
absence (i.e. on the bridge) not obeying COLREGs (query no. 21).
Hazards, in which the above mentioned errors mostly occur: stormy weather,
other chips (high traffic density), as well as lack of information or improper
information (queries no. 9, 10).
The safety and efficiency at sea can be improved through: seaman’s training,
communications, access to information sources, and equipment / sensors
(query no. 12). Mentioned activities, apart from the first, concern access to
information.
Most important information is: navigational warnings, meteorological warnings
and navigation systems queries no. 15, 35, 36).
Counteracting activities most helpful for reducing the mentioned human errors
are: introduction of decision support systems, improvement of information
integration and exchange (query no. 22).
Navigation systems which improve situational awareness at sea, i.e.
presenting proposals of solutions for the occurred situation are desirable
(more than 80 per cent of respondents, queries 16 and 17).
The above presented responses justify ESABALT project advisability.
A system which improve navigational situation awareness at sea should be
capable to introduce additional descriptions and comments, e.g.
interpretations of presented data/events (query no. 28) as well as should allow
the interpretation of the presented data (query no. 29). Data should be
presented in graphic form (if possible)and in short text form (query no. 29).
The system should allow to point user defined priority information (queries no.
19 and 37).
A user interface should be similar to standards of navigational information
systems, intuitive and simple (queries no. 25, 26).
Responses to queries which were not included into the short summary
concern more detailed requirements and will be present in system
requirement specification.
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