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Introduction

User-driven
development approach

* Stakeholder involvement
is crucial

* Ensures that the needs for
safer, greener and more
efficient SSS leg will be
met
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Introduction
L HSHSSHHHHHE

 EU’s Green Paper on Innovation highlights the importance of involving end-users in
the research and development of new technologies

* Also stressed as a priority regarding Societal Challenges in the H2020 — EU framework
programme

* Involving citizens in decision-making processes contributes to the democratic process
and increases their awareness about EU’s innovation, research and development.

* For the MOSES consortium, stakeholders’ expectations is one of the most important
steps in the system engineering process to determine key aspects such as functions,
characteristics, behaviour, appearance and performance of the delivered systems
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The MOSES User Requirements Extraction Methodology

Stakeholder analysis

A

Stakeholder target groups

Workshops/
Focus groups

Research Trends

—

Online
stakeholder
survey

Validation otential requirements
(MOSES developers)

——Design goals—»

User needs

——Translating to—»

System requirements
and specifications

User requirements
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The MOSES User Requirements Extraction Methodology

Stakeholder analysis

A stakeholder is an individual, group, or organisation that might affect, be affected by
or perceive itself as affected by a project's decision, activity, or outcome (PMlI, 2017)

N

Degree of involvement Type of involvement
* Primary: Directly affected by the project, ) Operat.lonal Work Area-: Involyed in the
its decision or actions operational aspects of the innovations
. Secondary: Indirectly affected by the . Cpntaln!ng Busmess: .Beneflt | without being
oroject, its decisions or actions directly involved in their operation

e Wider Environment: Influence or is influenced
by MOSES innovations
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The MOSES User Requirements Extraction Methodology

Stakeholder engagement

Workshops

Participated specialists on maritime and port
operations, freight transport, ICT, safety and
security regions.

Structured in three sections:

v' Presentation of the MOSES concept and
innovations

v' Interactive session with input on the
refinement of the requirements

v Brainstorming session

93 participants from 43 different organisations

Online survey
* Objectives:
v Evaluation of an initial set of requirements

v |dentify additional needs that could be
translated into requirements

e Structure:
v' Demographic questions

v" Design goals and objectives of the MOSES
project

v' Requirements for each innovation

v’ Stakeholders could complete it in 20-30 mins

55 responses
70% Academia/research, shipping, ports, equipment suppl.
51% current occupation involves maritime operations
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The MOSES User Requirements Extraction Methodology

Functional: What the system should be able to do

Requirements

Non-Functional: System qualities supporting implementation (e.g. connectivity, reliability etc.)

I

I EC PR P A unique ID of the requirement, with the following format:
<Innovation>_ <ascending enumeration of the requirement>

Requirement type A classification of the requirement to functional and non-functional (F or NF)

Environmental, technical, safety, environmental, market and societal
Formal statement of the requirement

Short description of the requirement

“Must”, “Should”, “Could”

Dependency ID of requirement whose implementation depends on the requirement described
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Stakeholder identification and analysis

Primary stakeholders

* Container Terminal Operators /

 Tugboat Operators

* Tugboat Owners /

* Shipowners ((costn

* Ship operators

* Logistics providers

* |Information and communication
technology providers

e Port authorities

MOSES Stakeholder Universe
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ldentification of Stakeholder needs

* Focus on requirements that evaluated as fairly or very important by more than 50% of the
respondents

* The following have been evaluated as the most important MOSES design goals:
v" MOSES innovations will attain a high level of automation (81%)

100%
80%

It]
60% 45%

40% 36%
(4]
20% 13%
2% 4%
000 —

0%
Not Slightly Important Fairly Very N/A
important important important important

v Create sustainable SSS lines from DSS to smaller ports (71%)
v MOSES innovations should be cost effective in their implementation, despite the
fulfilment level of their full potential (63%)
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ldentification of Stakeholder needs

Robotic Container
Handling System

Innovative feeder vessel

e Significant reduction of the -

environmental footprint (93%)

Operational envelope similartoa °
manual crane (86%)

 Safely approach, enter and ¢ Capable of providing the remote -
manoeuvre in smaller ports not operator with a detailed picture
offering  adequate  weather of the quay (76%)

protection (85%)
e Be able to operate without
requiring any special facility at
service ports (73%)
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Automated Mooring
System

Real-time monitoring, identify
and report damages (85%)
Communicate with autonomous
tugs in case of violated
operational parameters (76%)
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ldentification of Stakeholder needs

Autonomous tugboats Matchmaking platform
e Secure remote control and communication (93%) * Information sharing and efficient management of
e Condition monitoring and damage identification (87%) empty containers (58%)
* Retain and transmit logs in real time for positioning e Scenario-building capability to examine different
and progress of operation (80%) transport mode combinations (58%)
e Return autonomously to the port in case » List potential transfer requests defining a turn-around-
communication is lost (77%) time target value (55%)

» Different user profiles with different roles and access
rights to various modules and functionalities of the
platform (64%)

LT
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MOSES Innovation User Requirements

Innovative Feeder vessel

7 functional, 2 non-functional

Environmental Societal

| Technical ‘ [ Safety \ Market |

req Environmental Impact )

<<Non functional requirement>>
Reduced environmental footprint
during sea passage

Must comply with GHG emission

<< -<<deriveReq>>- - -

<<Non functional requirement>>
Reduced environmental footprint during port
operations

Must have reduced environmental footprint

targets (IMO 2050, EU) (incl. all air emissions, noise, pollution)

<<ds.:riveReq>> <<dériveRs_zq>>

<<functional requirement>>
Reduced underwater noise

<<functional requirement>>
Reduced ballast operations

“Must” requirements
* reduced environmental footprint, including air
emissions, noise, and pollution, during sea passage
and port operations
* require minimum facilities from the SSS port for
cargo handling and bunkering
» safely approach and manoeuvre within service
ports (SSS and DSS), including in severe weather
conditions
e could operate autonomously between service
ports with the support of a Shore Control Station
(monitoring, control)

Could have low radiated underwater noise
level in order not to burden the marine life

Could be designed in a way that ballasting/de-
ballasting operations are reduced

req Operation J

<<Functional requirement>>
Required facilities at SSS ports

Own cargo handling

(e - - - <<satisfy>>= = = = = - { -
equipment

Must require minimum facilities from the SSS
port for cargo handling and bunkering

<<Functional requirement>>
Multipurpose usage/operation

Separate passenger

- - - - <<satisfy>>- - - - - - 1 ’
accommodation and cargo area

Could ensure non-simultaneous, safe passenger
and cargo transportation

req Automated Capabilities )

) Dynamic Positioning
<<Functional requirement>> | __---1 capability
Enhanced manoeuvrability and

position keeping

<<Functional requirement>>
Automated mooring capability

Derived <<requirement>>

Could facilitate connection with 1 .
Shall ensure safe approach and manoeuvring

’ Must ensure safe approach and
automated mooring system

manoeuvring in service ports

in severe weather conditions

<<Functional requirement>>
Autonomous navigation

Derived <<requirement>
********** Shall be continuously ) .
Could operate autonomously monitored and controlled [~~~ <<salisfy>> -~ Shore Control Station

between service ports
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MOSES Innovation User Requirements

Robotic Container-Handling System

Environmental Societal Technical | ‘ Safety ‘ | Market

4 functional, 3 non-functional —

T <;ra(tjion_ale>;_ <<Non functional requirement>> . . .| Operator onboard
0 be designed in Operational safety <<functional requirement>> | _ _<<satisfy>>"""" | the feeder vessel
conjuctloln TWlth the Remote control <
“ » H regulatory
Must requireme nts development required |-~ ] Must be at least as safe as existing _ _
to enable operations in systems and operations for the ship and Shoutld Prot\”dle the ability 70"<<__ ) oy emot ol
. ti | d the port area remote contro <<satisfy>> _ _ - emote control
* operate at least at the same safety level and in | nationaland x Station
. . «, . . . . <<deriv'eReq>>
similar conditions as existing, conventional cargo |

<<Non functional requirement>>

H Efficient operation
handling systems
H . - . . Must be able to operate under conditions Must ide 1o th " tor a detailed stationary personnel and
i p rovi d e t h erem Ote (0] p e ratO rsu ffl cle nt SI t u at 1on zmilggtff;sﬂi'lose of a manually operated crane imI;Zepc;(f)\tlrlweeql?ayirzzgroaﬁ ﬁgﬁtﬁ% gon%i?i‘oens objects on the quay side
awareness through a detailed image of the quay ARG o e
. . .. Loading/unloading plan Derived <<requirement>>
under all lighting conditions e Must be able o denty
<<Non functional requirement>> <<deriveReq>> Must be able to operate based on a container number

* handle at least 20’, 40’, and 45’ containers and a Lifting capacity < predened loading/unloading is
Welght of at least 40 tons Must be able to handle at least 20, 40’ and 45' §:~<‘<‘d‘eriveReq>> olbre b el e -

<<functional requirement>> .
Operator visuall/spatial perception <<rationale>>
Involes both moving and

<<deriveReq >
s

AN

containers and a weight of at least 40 tons Container size identification

Should be able to identify the size of
the container to be handled
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MOSES Innovation User Requirements

Autonomous Tugboats

Environmental Societal Technical ‘ | Safety ‘ | Market
10 functional, 2 non-functional T——
. <;ra(;ion_ale>d> <<Non functional requirement>> . _| Operator onboard
0 be designed in Operational safety <<functional requirement>> < _<<satisfy>>""" " | the feeder vessel
conJuctloIn 1wnh the Remote control
o ” . regulatory
Must requireme nts development required |-~ ] Must be at least as safe as existing _ -
to enable operations in systems and operations for the ship and Should provide the ability fcr<_ :
. . national and the port area remote control “<<satisfy>>____| Remote control
* operate as a swarm for handling vessels of various L ntionaland x Station
. <<deriv.eReq>>
Slzes , , :
. <<NonEf;lt?;gc:'r;e‘l:';t:?:gg:ent» <<functional requirement>> ional
N c i . << >>
* atleast at the same level as conventional tugboats <derveReqss | Operaor visualispatisl perception | Involes both meoving and
. . . Must be able to operate under conditions M i tor a detailed stationary personnel and
| n te r m S Of S afety, COSt, a n d Effl C | e n Cy zi::‘ilgg tfc;;r;ose of a manually operated crane iml;sgepc;(fntfr:equay iﬁrigfaﬁ Igi)gstrﬁ"?gr ioniji?i‘ois objects on the quay side
* Fail-safe and resilient operation = the towing <<Tonctional requirement=> N
. . . Loading/unloading plan Derived <<requirement>>
operation must continue even in case one of the B Y SEERREEE Must be able to identify
<<Non functional requirement>> <<deriveReq>> | Must be able to operate based on a container number
tugboats in the swarm cannot continue its Lifting capacity < predefined loading unlozding s
. A AN <<functional requirement>>
operation Mustoe 2l Lo Rande 2109820, 40 .45 | Girwaieg> | contaimr sz eminesion
* an operator in a remote control and monitoring Should be able to identiy the size of
the container to be handled
station can override the autonomous operation
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MOSES Innovation User Requirements

Environmental Societal Technical Safety Market
Automated mooring o1 ornin /
.<<rati0nale>> . <<functional requirement>>
. Exchanges include the Port Authority, Electronic information exchanges ]
8 fu n CtIO n a I other Administrations, clients, other B Well established
interested parties (including ships). | ---- ) <=<<satisfy>>-{communication protocols and
Use of information exchange Must use, where appropriate, common computer systems information safeguards
procedures approved within the decided by the Port Authority or port community (using
framework of the port community readily available and mature industrial grade equipment)
« ” <fger|veReE;;;_ <<deriveReq>>
. e ]
Must” requirements Lo v <<rationale>>
. . . .. . Pro:i:ifeu?r::;g):nila;?g:i;irgﬁ:t::cure <<Non gmctional‘ requirement>> Mooring service start time: The maximum
* integration into existing port operations and the e esponsiveness response tme, defned as the time
<sdeiveRea>l e abletostartoperalonathetima | Ul the mooring Unts are ready in the
H H “~.A| Must be able to start operation at the time
CO O p e I"a t | O n Wlt h t h e AU tO n O m O U S TU g b OatS fO r Must ensure suitable and :_\.. scheduled in the requests to avoid unnecessary mangegv:]ing ﬁrea_,I is 30 minutez,
provided that the pilot requests the

adequate connection points are delays to the vessels

ensuring the vessel will be safely moored (e.g. send located on the vessel 7

<<deriveReq>>

service at least 30 minutes in advance.

Derived <<requirement>>

Wa r n | n g S |g n a IS) <<rationale>> g Must be able to serve two vessels

The mooring system must <<Non functional requirement>> 1 simult v if th
be positioned appropriately Mooring service availability and installation time ..o | Stmuitaneously, It nere are more

» start operation at the scheduled time to avoid delays || & atiesnp can oo than 8 port clls por day

safely moored

. . aH . Must ensure service is available 24 hours a day, 365 - -
» operational reliability (i.e. absence of breakdowns or e e T T T <<Non funclional requirement>>
Operational reliability of the mooring service
. 0 ‘\\
malntenance) at IeaSt 95%’ Of the year - - Must be able to perform its intended function
<<functional requirement>> adequately (absence of breakdowns or
Condition monitoring maintenance), initially for at least 95% of the year

Should perform real-time condition monitoring to v\.\_ <<functional requirement>>
identify potential damages to the docking <<deriveReq>> Transmission of warning signal
mechanism or the vessel's hull during docking AR

\
Must send warning signal to autonomous tugboats
<<deriveReq>> in case operating parameters are violated
<<functional requirement>>
Back-up arrangement

Must provide back-up arrangement in case the main one fails,
or when operational limits are exceeded (e.g. heavy weather)
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MOSES Innovation User Requirements
N

Matchmaking Platform

| Environmental ‘ | Societal ‘ | Technical | | Safety | | Market
. . req Matchmaking J - -
10 functional, 1 non-functional <<functional requirement>> <<functional requirement>>
’ <<Non functional requirement>> Transport matchmaking Messaging
User roles, authentication and authorization . <<<deriveReq>>-- 4
MU§1 propose alternatives of Should allow users to communicate
Must assign access rights (view, add, edit, available transport modes to N within the platform about an order
delete users, orders and feature availability) to reach a specific destination .
a user. GDPR rules apply /.‘)‘ h <<derivefleq>>

”M u St” req u i re m e ntS ’ \_\ N, <<functional requirement>>

<<de[ive’|’?eq>> Mapping capability

* pe rform Ca rgo pOOIing a nd ConSOIidation .”’ «deri:le\Req» Should be able to show the transport network on

.
’ ' a map including hubs, roads, rail tracks, sea

3

i De man d d gg regat i on by p I"OVi d i n g d eta i | Sa b (@) ut <<rationale>> <<functional requirement>> | routes, and inland waterways

Minimise certain criteria Demand Aggregation .

. . . within a network of supply <<functional requirement>> o <<rationale>> o
destination and stops on a transport corridor and chans 63563 o0 501 oo cargo ooing and Select optimisation criteria Orteriasuch as GHG eisions
of parameters (timely el : i -
s delivery, cargo types, eantllikim, o) e ares o | objective optimisation.
p re d | Ctl N g d eman d volumes, weight etc) routes/services Should allow the user to Constraints include custom
7 N <~ select multiple criteria and metrics related to service quality
- , T hard constraints and historical disruption levels

» Storing information (cargo type, volume, weight, e AT

- \ <<deriveReq>>

<<functional requirement>>

destination etc.) and order management - Transport schedues
<<functional requirement>> <<functional requirement>> ...
0 2 I LI L EEETEE Must provide details about destination and
stops along a transport corridor (road, rail,
Must provide the ability to add, Should be able to predict demand maritime) including available capacity
view, edit, delete an order ~-.
\\_\_ <<deriveRe9>>
. <<functional requirement>> s
<<deriveReq>> Order details <<functional requirement>>
. Data Interoperability

Must provide the fields to hold the < - <<deriveReq>> - - -1
necessary information about an order Must allow importing/exporting
(cargo type, volume, weight, destination, standard formats

departure/arrival dates efc)
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Conclusions
.

* |n total, 47 requirements have been documented

72% technical issues
19% market issues
8% environmental and
societal issues

77% functional, of which
60% “must-haves”
28% “should-haves”

* They have been used to determine the main functionalities of the MOSES
innovations at early development

* Non-functional requirements will be used as a starting point for elaborating
the qualities and performance characteristics of the MOSES innovations
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Thank you very much for your
attention!

Christos Pollalis, cpol@mail.ntua.gr

@ www.naval.ntua.gr

EJ @mrg_ntua
m Maritime Risk Group (MRG)



