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Introduction

The purpose of this deliverable is to select and extensively analysethe most promising
innovations relatedautomation systems among the ones gathered in D3.1.3. The activity has
beencarried out by Elevant&rl and UniT#quiring all the othelPPs.

In this Deliverable the most attractive innovations alreadygamg and directly transferable in

the ltaly-Croata area in the prospective three years are analyzed. To achieve overall goals, a
straightforward methodological approach is developed, which is composed by two streams of
activities.

First, a best practice analysis is conducted on a number of ak@@dping innovations. The

results are shown in the form of & O NBpdréing an in-depth analysisof each selected
innovation. All PPs have been asked to collaborate and carry out at least one analysis each, in
orderto definethe state of the art andthe mostrecentdevelopmentgegardingthe innovations

that can be applied in the next three years in the project area. In addition to those provided by
PPs, WPL (PP2) carried out 5 analyses and PP4 UniTS 3, while the LP has provided a document
that alsoincludedseveral analyses.

Secondly,in order to get an effective assessmentabout the transferability of available
innovations, PPs are involved to identify priorities. The overall idea is to move from the level of
disruptiveinnovationsto pilot actionsin asmoah andcoherentmanner.In particular,anon-line
guestionnaire was developed in which each PP is asked to identify tech priorities by ranking the
innovations identified in the previous Deliverabelson the basis of two criteria, e.g., their
importanceand easiness of implementation.

The questionnaire was jointly prepared by the WPL and the University of Trieste in coordination
with the LP.It wassubmittedto PPsn Julyandresultswere collectedandanalysedat the end of
Augustin order to map the importance of the innovations describedin D3.1.3 and the
easiness/difficultyexpected in their deployment.

Overall results are presented for each trend both in aggregatey., for all the ITARO areg
andwith respectto eachPP reportingthe final rankof prioritiesbasedon the abovementioned
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criteria, thus, the identification of directly transferable innovations. A both descriptive and
graphicakepresentation is produced.

The results from the questionnaire have been analysed by Elevante S.r.I. and UniTS providing a
globalandasinglepartneranalysisTheformer offers someinsightsaboutautomationprocesses

in the Adriatic Region, while the latter provides results highlighting the priorities of each player
involvedin Digloggroject, some ofwhich will betested in subsequerpilot actions.

European Regional Development Fund 3
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1. Automation systems:
best Practice Analysesof already on-goinginnovations

In the present section the best practices concerning the some of most important innovations
connectedo automationsystemsare discussedT hebestpracticeanalysigs essentiato provide

a starting point for innovation implementation within the Adriatic Region, i.e. the project area.
AllPPshavebeenaskedto collaborateandcarryout at leastoneanalysisach,in orderto define

the state of the art and the most recent developments regarding the innovations that can be
appliedin the nextthree yearsin the projectarea.ln additionto thoseprovidedby PPs; among

all 3innovationtrends,namely:Informatisation BigData/DataAnalysisand Automationsystems

¢ WPL (Elevante Srl, PP2) has carried out 5 analyses , PP4 (UniTS) has done 3, while the LP has
provided a document that also included several analyses.Within the Automation Systems
innovationtrend, atotal of 3 alreadyon-goinginnovationshavebeeninvestigatedandpresented

in the following paragraphs.

European Regional Development Fund 4
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1.1. Unmannedships/autonomous vessel(PP4)

An autonomous vessel is a ship requiring minimum human intervention in its conduction. This
concept can be developed with different degrees of automation up to the unmanned vessel: a
ship without a crew onboard, based on completely automated systems ootesgontrolled. In
detail, the following categories haveeen defined by international bodies:

1 Shipwith automatedprocessesanddecisionsupport: Seafarersare on boardto operate
andcontrol shipboard systemand functionsSome operationsnaybe automated.

1 Remotelycontrolled ship with seafarerson board: The ship is controlled and operated
from another location, but seafarers are on board.

1 Remotelycontrolledshipwithout seafareroon board: Theshipiscontrolledandoperated
from another location. There are no seafarerstooard.

1 Fullyautonomousship: The operatingsystemof the shipis ableto makedecisionsand
determineactions by itself.

Forshortrepetitive routesandcoastalnavigationfully autonomousvesselsare becomingreality,
but it is expected a wider application in the near future, provided that some open issues will be
resolved[1].

Autonomous vesselsrequire a remarkable initial investment in research and technology
(dedicated infrastructures, sensors, communication devices, cybersecurity means, etc.).
However mostof the requiredtechnologiesandsensorsare availableon the market,andseveral
major companies opened research centres for the development of autonomous navigation.
Moreover, not only technological ellenges but also some legal and regulatory issues shall be
solved before autonomous ships can reach the mainstream market in freight and, even more, in
passengetransport. Nevertheless|IMO hasalreadyincludedautonomousshipsin its agendd 2]

and, among classification societies, DAV also did a step in this direction with the publication
of specific guidelines for autonomous and rematantrolled vessels [3]. Despite the still open
issuesthe benefitsof unmannedships,e.g.the reductionof operativecosts,the increasedcargo
capacity and potentially more safe navigation [4], will certainly lead to a wider application of
remote-controlledvessels [5] anéinally to fully autonomousnes.

European Regional Development Fund 5
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Nowadays,several pilot projects dealing with unmanned vesselsare on the way and the
development process seems to accelerate in the last years. In 2018RRgtle and Finferries
demonstratethe feasibilityof autonomousnavigationin full-scalethe double-endcarferry Falco
performed fully autonomous navigation between Parainen and Nauvo (south of Turku, Finland)
and preforms the round trip under remote control [6]. In the meantime, Koongsberg is working
on Yara Birkeland (Fig. 1) a 79 meters long containership whicprawide service on specific
NRdziSa Ay b2NBS3IAlLY F22NRad Ly RSGIFIATZ | I NI

production plant in Porsgrunn to the container ports in Brevik and Larvik, reducing substantially
the road traffic and the envonmental impact (the ship has a

«( VABR
%4 | BIRKELAND

e —

Figurel - YaraBirkelandthe first unmannedcontainerships Yara

fully electric propulsion system). Yara Birkeland will be initially manned but it is expected to
becomeremote-controlledwithin 2019andto performfully autonomousnavigationwithin 2020

[7].

If unmanned ships for coastal navigation are becoming a reality, the oceangoing vessel will be
soon on the market too. In fact, the feasibility of unmanned merchant ship [8] was thoroughly
demonstrated in 201%y MUNIN project, financed by the European Union. It is expected that
the first remotecontrolled oceangoing vessel will be launched within 2025. This technology
could be available on the mainstream market in 2030, while a fully autonomous vessel in 2035

(Fig.2).

European Regional Development Fund 6
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Unmanned ships will most likely start wlth Iocal appllcaﬂons

Figure2 - Autonomousresselslevelopmentn the mainstreammarkete RollsRoyce.
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1.2. Dronesfor WarehouseManagementSystems(PP2Elevante)

UnmannedaerialvehicleSUAVsY, drones,are often associatedvith outsideactivities,however
they can also be used indoors, such as in warehouses.

C2RIeQa AYQSYi(i2NE YIylFr3aSYSyid NBIldzZANBa ¢2NJ] SN
consumingandanerror-proneprocessL lindpassibleto keeptrackof allitemsin the warehouse

manually. Drones can be successfully deployed to upgrade warehousing proc&sgeed
exampleisthe specialerialdronesusingopticalsensorgcamerasyvhichcanhelplocateanitem

in a warehouse or scan the respective RFID tags at a distance of tens of nmetEnger
warehousesadrone systemcanbe usedto gaugeinventorylevelsandtransmitthe datadirectly

to the warehouse management system. This will facilitate the fastat&tn of individual items

and preventinventory mismatches.

A ¢KS 2a{ Aa TFdAZfte AYyiGSaNIIGSR 6A0GK GKS RNRY:
inventorylocation data down to the specific aistack, or bin level.

A The drone is assigned with countitige inventory amount of a certain item, which is

containedin boxes that are stored on the top shelvafsan aisle.

The drone maps out the optimal travel path to the stock location. The drone has an

optical system that combines with computer vision and deep learning technalogy

which is a sulfield of machine learning that allows it to recognize images based on a

network of learning layers.

Thedronearrivesat the stocklocation,knownbased onX,Y, Z coordinates.

The drone visually inspects the labels, takes a photo of the SKU barcode, or uses RFID

sensordo relaythe inventory count to the central WMS.

>

> >

In largerwarehousesflying dronesandrobots now patrol distribution warehousesegularlyand

FNE Flrad o0S02YAy3 (KS y2N¥YO -corfineedQanSonlineSar YS ¢
fIF NBS NBGFEAfSNR 060adzOK Fa !'YIl2yo OFyQlid R2 ¢
calcultated to save more than 50% time of worker timesoenmerce clicko-ship times can be

reduced by up to 75%, and inventory persquéret can be increased by as much as 50% since
dronescan navigaten tighter spaces than humans.

European Regional Development Fund 8
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Twodronescando the work of 100humansoverthe sametime period,accordingo supplychain
specialists. This means they can do several tours of a warehpesen at night¢ compare
results,identify discrepancies, and build @pmuch more accuratgicture muchmore quickly:

ClarusWM$s a UKbasedsupplierof warehousemanagemensolutionswith awealth of industry
experiencein third party logistics, wholesale/ retail distribution, online fulfilment and
manufacturing warehousing. ClarusWMS now laso provides drone scanning & computer vision
solutions that can assist in taking that next step towards this latest technology. Drone makers
claim scanning accuracy of close to 100%. It is driving down warehouse costs (and, incidentally,
it is also putting people out of work)

Most advanceddrone can use using image recognition: USCompanyC f & (i . sbl@ién® &
overcome the need for dedicated barcode or RFIDscanners,thus improving the cost
effectivenesandscalabilityof warehousedrone programs.Theirdronescanalso highlightitems
with worn outor missingoarcodes, foperfecting value inventorgnanagement activities.

European Regional Development Fund 9
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The barcode tags

identified and mapped with %" MQL!J
the rack, slot locations g

Figure3 - FlyTBasexampleof droneintegrationin WMS

In Germany, InventAIRy offers a complete ecosystem for automated stocktaking and inventory
management with drones around pallet rack areas, equipped with smart 4srrisors. When
attached to other autonomous vehicles,A y @S y (nworkswight AGV (Automated Guided
Vehicles)and forklifts. The systemsoffers just data and digital information but also visual
impression®f the warehouse suchasimagedfor pattern recognitionand inspectiontasksthat

can be therpreserved as evidence.

Expensive warehouse real estate can be optimally used by drased detection of empty and
full slots, thus improving operational metrics.

In addition to that, drones also checkip warehouse structures for cracks, leaks, rust, etc. due
to environmentalkconditions¢ suchperiodicdrone-basedinspectioncanspotsuchdamageearly
on.

European Regional Development Fund 10
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Despite drones appearingto be a winning technology, outperforming other technological
applications in speed and accuracy, it is important dokl at the limitations: drones must
overcome a number of drawbacks, such as safety, payload capacity restrictions, and political
acceptancebefore they will reach a high level of adoption.

11
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1.3. AutonomousTugBoats(PP7)

Nowadays, trends are pointing towards harbour tugs being among the first vessel classes to
become autonomous. Improvements in safety and lower operating costs through less crew as
the reasonharbourandterminalsarelikelyto focuson developingautonomoustugsfirst. Thisis

a technical trend that we are seeing. The future is that autonomous tugs tows and manoeuvres
autonomouscontainerships[EuropearDynamid?ositioningConferencen London,2017¢ Mike

Ford+t X / 2YYSNOAFf hLISNIGA2yaz G 2NNIairAftN 58y

Thereisastrongcasefor autonomyin operationsas,accordingo areport publishedbyinsurance
company Allianz in 2012, between 75 and 96% of marine accidents are a result of human error,
often caused by fatigue. Remote controlled and autonomous ships will reduce the risk of injury
and even death amongst ship crews, as well as the potential loss of, or damage to, valuable
assets.

i / Digital Pilot Sensor Suite

Vision System

' § ) NG Information
Positioning & ¥ o > Management Systeni
Maneuvering System '7\

.
1]

Digital Twin

Figure4 - KeppelSingmarineautonomougugboat, expectedn Q42020

12
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Remote controlled and autonomous ships will allow vessels to be designed with a larger cargo
capacity, better hydrodynamics and less wind resistance. With no crew to accommodate certain
FSI GdzNBa 2 ¥ forlepaRpledtiieieck Housé Jthe crew accommodation and elements
of the ventilationheatingandsewagesystems; thesecanall be removed.Thiswill makethe ship

lighter, cutting energy and fuel consumption, reducing operating and construction costs and
facilitatingdesigns with more and different space for cargo.

Fourdegrees otug automationcan beconsidered:

Degree 1: Tug with automated processes and decsumport. Tug crew is on board.
Degree2: Remotely controlled tug with crean board.

Degree3: Remotelycontrolledtug without crewon board.

Degree 4: Fully autonomous tug: The operating system of the tug is able to make decisions and
determineactionsby itself.

There can be added:
Degreeb: Fully autonomousug with (limited) crew.

If tugs would operate autonomously,it would have significantadvantageswith respectto
reduction in manning. The question should be asked: is this feasible and is this acceptable?
Whether it is acceptable depends on the port or country. Low wage countries and those with a
largenumber of unemployed peopleill not be interested ircrew redudions.

Let us assume that a system has been developed which makes connecting of a tug to a ship
possible in a safe and fast way and at rather high ship speeds and without the need of a person
on boardthe tug to handlethe connectionsystem Wouldthen autonomoustugswithout a crew
onboardthe tug (degreefour) befeasibleAf weatherandseaconditionsR 2 yp@sentaproblem

and the critical aspects of section 3 (interaction effects, net tug forces, technical failures on
board, etc.) can be handled or prevented, unmanned autonomous tug assistance can become a
possibility however,dueto the complexitynot directlyexpectedo berealizedin the nearfuture.

European Regional Development Fund 13
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auto-coupler

movable carriage

Figure5 - Autotowline connectiorsystem(courtesyDamenShipyards).

This brings us first to remote controlled tugs, still unmanned. Remote controlled (degree three)
tugs -or autonomoustugs that can be remote controlled still assumingthat the earlier
mentioned tugship connection system has become available, will now be consideed.the
tugswill be controlledin the control stations,by duplicatinga tug control station, with the useof

touch screens, voice recognition, etc. is not relevant fog thscussion, as long as it works in an
optimumwayin normalconditions and in adverseonditions of fog, rainhail, etc.

Let us take as an example of a middle sized port with ten tugs, all capable of being remote
controlled. Each tug needs one control station and each control station needs an experienced
tug master, who also should have been trained carefully in remote controlling of tugs. It is true,
not all company tugs are always needed at the same time, butlitons might be busy in the

port or strong winds are blowingnd then all theavailable tugs are needed.

As said, with a crewless tug a lot of money can be saved. Unmanned remote controlled tugs can
also be used for firdighting if equipped as such, asopen by KOTUG, Rotterdam and even
company tugs operating in some other (foreign) ports can be operated remote controlled. On
the other handthe severalcontrol stations,includingmaintenancealsocostalot of money,and

a large number of tug mastersug) controllers is needed for a 24/7 service. In addition, ICT
(Informationand CommunicationTechnologykystemsbecomemuch more complexand more

European Regional Development Fund 14
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ICTspecialistare needed.lt shouldalsobe keptin mindthat the tug andits enginesneedregular
maintenanceand should be regularly cleaned.

Althoughthis costlysystemwith severalcontrol stationscanwork, it is questionablef thisisthe
optimum solution. The best would be to have a limited number of remote controlled tugs and
the rest normally manned (degree one and three). Why? Because this has the advantage that
lesscontrol stationsare neededandpracticalexperiencan tug handlingand shipassistanceloes

not get lost and tug master can, if well trained, shift between a manned tug and the control
station. Another important point to have a number of tugs manned is that harbour tugs have to
carry out several other tasks, for which dl fcrew is needed. Furthermore, welesigned and
equipped seaworthy harbor tugs have also more than once to operate at seain case of
emergencie®r for offshoretasks, requiring the tugs also to be fully manned.

If a tug crew is still needed for securing, then of course even a remote controlled tug should be
manned.

Summarising, it can be assumed that in the near future a modern towing company may has a
smallnumberof remote controlledtugs,whichare mannedaslongasnot yet aremote controlled
tuggship connection system is available and also depending on the work to be carried out. The
other mannedtugswill remainavailable It will take a numberof yearsmore before autonomous
tugsbecome reality.

A questionto be answered is whether port authorities and shipping companies agree with the
employmentof autonomous or remoteontrolled tugs, mannedr unmanned.

European Regional Development Fund 15




W nterreyg
( Italy - Croatia

Dig Logs EUROPEAN UNION

1.4. RPASDrones(RemotelyPiloted Aircraft Systems)for emissions(PP9)

TheDirective(EU)2016/802 knownasthe SulphurDirective regulatesemissiongrom shipsand
places limits on the maximum sulphur content in fuels, regrettably, in areas of dense maritime
traffic, ship-generatedemissionscan be substarial. Thisis mainly due to the burning of fossil
fuels- sulphuroxides(SOx)nitrogen oxides(NOXx),carbondioxide (CO2)and particulatematter
(PM) that are releasedinto the atmosphere.Theseemissionsare harmful both to the local
populationandthe environment.Shipownersmustusefuelswith reducedsulphurlevelsin order

to achieveareductionof SOxemissionsgr alternativelyadopt an EmissiomAbatementMethod
suchas anExhaust Gas Cleaning (EGC) system.

Remotely Piloted Aircraft Systems, known as drones, can be used for measurement and
control of environmental aspects, detection of contamination, tracking and monitoring those
responsiblgor the environmental breaches.

Monitoring the emissions fromadhiQd &aYvY21 Saidl 01 o0& wSy20Sfe& tAf
(RPAS) can help to enforce the Directive as the information provided can be shared among
the relevantauthorities.

European Regional Development Fund 16
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From April of 2019 a large drone is used for checking emissions from ships in Danish waters
to make sure they comply with the sulphur limit. The drone operates in an area north of The

Great Belt, where many large tankers transit on their way to and fraerBihltic Sea. The

drone is provided by the European Maritime Safety Agency (EMSA) and is used as a means
of preventing ship pollution.

The drone is fitted with agas sensor;@d f f SR GaAyAFTFFSNE OF LI ofS 27
a K Asulgh@remissionsEnteringthe a K AekB@ustgasplume,the drone canregisterthe

amount of sulphur in the fuel. These data are immediately available to Danish authorities who
can follow up if a ship does not comply with the requirements of the European Emission

Control Aea (ECA). In that case, the data is also reported in the ESMA inspection data base
THETKEU , that supports the Port State Control inspection regime foreseen by Directive
2009/16/EC.

TheRPAS in ugs the UAS Skeld&200. In additiorto a Fuel Sulpur Content dual

sniffer system, the drone is equipped with infrared cameras capable of photographing vessels
during daytime and at night, as well as an Automatic Identification System (AIS) receiver to
enablethe RPAS taentify and trackoffending shipgs. Itis under contract witEMSA

from a consortium comprising Nordic Unmanned AS, UMS Skeldar Sweden AB and NORCE
Northern Research Institute AS. Authorities will be able to track the flight path of the drone in
NBIf GAYS dzaAy3 9a{! Qa wt!{ RIFIGFI OSYiUNBI HKAC(
measurement data.

This project will contribute to a more efficient enforcement of the sulphur rules, thereby
reducingair pollution fromshipswhile ensurindgair competition for shippingcompanies.

In Denmark, the Danish Environmental Protection Agency is responsible for enforcing the
sulphur rules, and the Danish Maritime Authority supports this work through ship inspections
in Danish ports and now also with drone monitoring.

European Regional Development Fund 17
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2. ldentifying the most attractive directly transferable
innovations:
the Questionnaire

A questionnaire has been designed and implemented as an online tool by means of the Google
Forms platform. It has been submitted to all the PPs in order to collect data devoted to rank the
innovationsdefinedin previousdeliverabledyimportanceandanalsethe issuegelatedto each
innovationdeploymentin the project area.The questionnairégs composeaf three sections:

Generalinformation;
Informatisationprocesses;
BigData;

Automation.

= =4 4 A

Inthe generalsection,someinformationiscollectedregardingthe respondentwhichiscompiling
the questionnaire Thisinformationisusefulto properlyqualifythe subjectandhis/herexpertise.
In detail, the following data have been collected:

Name

Surname

Age

ProjectPartner(the affiliationof the subject)

Position(the positionof the subjectwithin the project partner)
Seniority(yearsof servicein the current position)

=4 =2 =4 4 -4 -
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Theother three sectionsdealwith aspecifiannovationtrend. Eachsubjectwasrequiredto select
the innovationshe/shedeemsmaorerelevantto themin termsof appealandapplicabilityto their
localneeds.In detail,each innovatiorwasranked per importancen afive steps scale:

not at all relevant;
not veryrelevant;
no opinion;
relevant;
extremelyrelevant.

a s wbdheE

Moreover, efforts required to implement the innovations in the current environment were also
rankedaccording to the following scale:

verydifficult to implement;
somehowdifficult to implement;
no opinion;

somehoweasy toimplement;
very easy to implement.

arwbdpE

PPs were required to briefly explain the reasons behind their choices. They were also asked to
suggesup to two additional innovations fogach innovation trend.

Finally, each subject was required to rate only innovaithat apply to his context and field of
expertise,n order to prevent the collection of inconsistent data.

European Regional Development Fund 19
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2.1. Results

In this section, the results related to the automation innovations trend are provided. First, the
global analysis coming out from the outcomes of all the collected questionnaires is provided.
Thenthe outcomesand ranking othe innovations argrovided fa every single partner.

2.1.1. GlobalAnalysis
Overall,24 responsesiavebeencollectedfrom partners(seeFigure6).

The distribution of age and seniority of the subjectsinvolved in the completion of the
guestionnaire are provided in Figures 4 and 5 respectively. Since most of the partners are
engagedn researchactivitiesthe concentrationon 0-5 yearsseniorityis not a surprise giventhe
dynamic labour market typical of such a sector. However, most of theséwority subjects are
scholars or other specialists with strong experience. Moreover, all the other subjects involved in
the questionnaire completion have a strong experience inrtfield since they cover the same
positionfor a relevant time period (greater than 5 years).

PP1
17%

PP2
4%
PP5 | ppg
8% |a%

Figure6 - Responsesollectedfrom PPs

R ——
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Figure8 - Seniority(in currentposition)of the subjects
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Theinnovationsrankedby importance Care shownin Tablel, togheter with their deployment
difficulty/easinesd0. Moreover, the standard deviation are provided for both quantities:
t(w

— %8
no

€

Figure6 providesa graphicarepresentationof the resultson a scatterdiagram.lt canbe noticed

that all the innovations are located in a restricted area located in the upper part of the diagram.
Figure7 providesa more detailedview of suchan areaof the scatterdiagram.Numbersshowed

in Figure 7 refer to innovation ranking (Tab.1).It can be concluded that no correlation exists
0SG6SSY AYLRNIIFIYyOS YR RSLIX2eYSyiQa SlraiySaa
upper part ofthe scatter diagram highlights how all the partners assigned a medium/high
importance to all the innovations defined in D3.1.3, thus, confirming that the selection process
was veryeffective.

Tablel - GlobalRankof innovations

Rank Innovation © o) O )

1 Maritime transportchain 4.35 0.65 2.70 0.95
2 ETADeliveryof Notification 4.32 0.76 3.74 0.99
3 Automaticdigitalidentificationof passengers 4.21 0.61 2.74 0.85
4 Deliverableg’lanning 4.21 0.69 3.50 0.90
5 ElectrifiedLift Solution 412 0.83 2.76 0.81
6 AutonomousTrucks/Busses 4.05 0.79 2.43 0.90
7 Automaticcontainercarriers/truckhandlingsystems 4.00 0.69 2.76 0.94
8 AutomatedLightingandair-conditioningsystems 4.00 0.79 3.44 1.06
9 SmartConnected.ift Trucks 3.93 0.85 3.19 0.88

22
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10 FullyAutomatedContainerTerminal 3.90 0.97 1.95 1.00
11 Unmannedwarehouse 3.75 1.04 2.70 0.95
12 Autonomousvesseldor coastalnavigation 3.68 1.13 2.37 0.81
13 ASC 358 0.78 2.65 0.84
14 Unmannedbulk cargoterminal 3.50 0.96 2.18 0.78
15 Unmannedships/autonomouwessel 3.45 1.20 2.30 0.78
16 Unmannedservices 3.41 1.03 2.50 1.17
17 HighBayStorageSystemgBOXBAY) 3.38 0.86 2.94 0.97
18 Autonomousvehiclesin port area 3.33 0.94 2.72 0.87
19 WMSwith voiceintegration 3.32 0.86 3.11 1.12
20 Dronesfor WMS 3.30 1.00 2.70 0.90
21 RemoteCranes 3.26 0.87 3.24 1.03
22 RPASIrones to checkshipemissions 3.22 1.23 2.82 0.86
23 Autonomoustugboats 3.19 1.14 1.71 0.76
24 ALP 3.19 0.81 2.80 0.65
25 Automatedmooringtechnologies 3.16 1.18 2.11 0.72
26 Eventdatacertification 2.90 0.92 3.14 0.89
A ——
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However the quite highvalueof standarddeviationsrelatedto A Yy 2 @ limipdrtangeiefuces

the significance of the ranking. Nevertheless, a group of more interesting innovation can be
defined, includingMaritime transport chain ETA, Delivery of Notificatiputomatic digital
identification of passengersand DeliverablesPlanning All these innovations deal with the
automation of the logistics chain in both freight and passenger sectors. Thus, in general, it can
be concluded that PPs are strongly interested in this topic, rather than autonomous vehicles or
other automateddevicegcraneslifts, drones,etc.). In fact, the leastinnovationsby importance

are: RPAS drones to check ship emissidngonomous tugboatsALR Automated mooring
technologiesand, with a quite large gajgvent data certificationwhose impact was considered
very limited.

Il GARSN) aLISOGNHzYK LIAOGdzZNE 41 & 200GFAYySR 2y GKS
Adriatic Region.An almost equal level of standard deviations was spotted in this case, leading to
lower uncertainty about PPs overall preferences. The innovaifdhe easiest implementation

is ETADeliveryof Notification, whichlargelyoutdistanceghe secondandthe third: Deliverables
Planningand Automated Lighting and aitonditioning systemsespectively. It can be concluded

that ETA, Delivery of Notificati@nd Deliverables Planningre the most interesting innovations
considered in the present study, since both show high importance and very easy deployment,
accordingo PPsOnthe other hand,the mostdifficult to deployinnovation are FullyAutomated
Container Terminadnd Autonomous tugboatsGenerally speaking, it can be concluded that the
infrastructure/vehicle automation in port facilities is not considered an easy task in the project
areaand, according to the ranking bypportance, neither a priority.
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2.1.2. Individual partner results

The following charts show the ranking of innovations deemed by each partner as the most
interesting.

In the first chart the length of the horizontal bar represent the easiness of implementation for
eachinnovation: the longer the bar, the easiest the implementation.

In the second chart, the lower part (iriue) of the istogram represents the importancéeach
innovation, while the upper part (inrange) shows the feasibility (easiness) of its
implementation.

In our methodology, the importance and easiness ranking are not meant to be summed to
obtain a total value: therefore, this is simply a graphicaresentation to help us understand
howil K2 4SS @I f dz8akh irndvatighSuad foFa2hNlirveyed partner.

PPs interested in adopting an innovation were expected to be already somehow knowledgeble
aboutthe innovation itself and about what its implemextion entails.

Please also note the these judgements, are as perceived by partner particgoamisthey do
not refer to an objective evaluation/scoring.

From those innovations considered important by the partner, we can see that wéegvalso
seen aghe directly transferable (as perceived to be somewhat easy to implement). However,
from the chart it is clear that many innovations we ranked as having mid to high importance
andalso to be feasibile for implementation.

Please not that results for LP aR&3 are not presented here, since those two partners will not
be involved in pilot actions and therefore do not need to identify specific innovations within the
contextof the Diglogs project.
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PP1 - Innovations in Automation Systems
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