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4. Complete report on patent
and NPL analysis

Part Ill; Blue Sustainable
Development

1.a BLUE SUSTAINABLE DEVELOPMENIDbnitoring and Observing systems for

Marine Environment MARKET SCENARIO
al)Monitoring and Observing systems for Marine Environmeft Maritime surveillance

TheMonitoring and Observing systems of the marine environmentb-sector aims at th@revention and identification

of activities that can cause different impacts on the marine environment such as pollution, oil spill and illegal fisheries.
Moreover, it involves the active monitoring of human activities to assure a better management diemzased
industries, for example fishery and aquaculture. Those services can be achieved through the integrated contribution
provided by several maritime surveillance systems implemented thanks to a widespread database management and
innovative applicatias of the information technologies.

The consistent growth of thenvironmental monitoringmarket is driven by several factors such as the constantly rising
levels of pollution, a favourable regulatory scenario, the ongoing installation of environmentaiamiog stations and

the increasing public awareness about marine pollution.

Globally, theenvironmental monitoring markets projected to reach USD 17.10 billion by 2025 from USD 13.96 billion in
2020 at a CAGR of 4.1%% for the forecasted period 20@25. The market shares may be ascribed to different product
types such as the monitoring sensors, software, and outdoor or indoor monitors. Overall, the environmental sensors
segment, defined as remote sensing products used for indirect pollution assessfieaccessible areas, holds the main
market share, followed by the outdoor environmental monitoring systésjs
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Figurel Environmental Monitoring Market, by Product Type, in the Period 2022025 valued in United States Dall (USD) Billion
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Fraom the perspective of the patent analysis, a dataset consistiMg6hon-duplicated patent familiescorresponding

to 1050patent applications has been analyzeth 2 f AYA UGl GA2Y A& | dadzYSR 02y OSNJ
timeframe. The main topic regarding this sector may be argued considering the frequency of citations of specific keywords
LINBaSyid Ay (KS LIFig8egld GAGE SEAQ & akKz2ey Ay

Figure2a | NRA G A YS & dzNI3S Adqgiency OSY {Seg2NRaQ ¥
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As already observed and mentionedlire documentiTechnology forecast and importance of SDGs inEhsconomy,

the aralysis has been focused dime legal protection of technical innovation regarditige maritime surveillance The
patent authorities located in the Asian Pacific region, especially in China, as thellédSPTEscorethe highest numbers
of filing events. In the Mediterranean regiotihe Frenchpatent authority scores85 patent applications while several

1 United States Patent and Trademark Office
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Europeanpatent authorities are addresseeof patent applications Looking at the number qfatent applications
registered by EPQLQ2) and WIPQ1(07), the data suggests that the protection of technical innovation in a multiplicity of
territories by means of harmonized filing procedures deserves relevant conside(atgure3).

Figure3 Maritime surveillance:Map of national/supranational patent authorities
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As can be noticed iRigure4, the increase of the total number of patent applications seems remarkable, especially after
yr. 190, peakingbetween y. 2013 and 2017Even if the absolute number of patent applicationsdite the CNIP/SIPO
(256) seemsmore relevant thanthe total number of applications filed to the EPTD®) or the number of applications
filed to theFrench authority (85)he analysis of the normalized data reveals that the proportion ofapplicationdfiled

to the French patent authoritys by far more consistent than the proportion of patent applications fiedny other
authority. A relatively higer proportion can be detected as far as the applications filed to the Spanish patent authority
areconcerned but in this case the trend appears more discontinuous.

Figure4 Maritime surveillance:Normalization ofpatent applications
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ones located inltaly and in Spaincan be detected The rightmost pie diagram &figure5 provides valuable 7/107
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information regarding the protection strategies, confirming that tBeropeanapplicants take in due consideration the
possibility of filing applications either to the EPO or to the WIPO.

Figure5 Maritime surveillance:Legal potection strategy

Partition of the assignees based on the number of patent families and the Partition of the assignees based on the respective country of
respective country of residence (Note: coverage may be not completel): residence and the location of the authority to whom the
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Despitefrom the analysis of the patent datarelevart impact on the commercialization of innovative technical solutions
worldwide and especially in territories such as the USA or several Asian couFigie®8) may be argued, basic research
activities, monitored by analyzing other divulgation modalities, such as the scientific publications, the books, the reviews,
the conference proceedings and the EU funded projects appear as well ongoing worldwide, thé ighegion being
ascribed to the EU countries, as evident freigure6.
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Figure6 Maritime surveillance:NPL data wddwide
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a2) Monitoring and Observing systems for Marine EnvironmdéntMarine mapping

Oceanographic and river mappingtudy is a scientific application of unmanned surface vehicles. These vehicles record
oceanographic data across a range of variables.

The global oceanographic and river mapping study segment is projected taagpp®@AGHf 1409% between 2018 and
2023, reaching a total value of USD 112.4 mil[igjn

From the perspective of the patent analysis, a dataset consistirBp@hon-duplicated patent familiesorresponding

to 886 patent applications has been analyz€dK S | LJLJX A Ol GA2yaQ FAEAYy3I GAYSFNI YS F
year spans the interval 2015 + oct. 20ZBe main topic regarding this sector may be argued considering the frequency

of citations of specific keywords present in the patenttifes | & i K2 gy

Figure?.

2Compound Annual Growth Rate
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Figure7a I NRA Yy S Y I LJLJA yeduéncy, Se 62 NRaAQ ¥
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As already observed andemtioned indTechnology forecast and importance of SDGs in Blue Bioecérthmaralysis
has been focused othe legal protection of technical innovation regarditige technologies dealing witlgeographical

maps.
Figure8 Marine mapping:Map of national/supranational patent authorities
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As can be noticed iRigure9, the total number of patent applications seems remarkableakingin yr. 2016 (182 patent
applications) The absolute number of patent g@lications filed tahe CNIPASIPQ(107), to the Korean patent authority
(102) to the Japanese patent authoritfd54) or to the USPT@205)is higher than the applications filed through
harmonized procedures such as the EP patent applicatittjsof the PCT patent application84j. Therefore, as far as
the mapping technologies are concerned, specific territories may be considered appualikgis andit is possiblehat
some players do not consides a priority the protection otheir invention in a multiplicity of territoriesOn the other
hand, when examining the normalized dathae proportion of patent applications filed to each of thatent authorities
mentioned above appears equivalent, therefore it can be argued thatcttramercial exploitation of the technical
implementations maye considered appealingorldwide.

Figure9 Marine mapping:Normalization ofpatent applications

count of patent applications' filing events per earliest filing_year
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can be detected. The rightmost pie diagram Kifjure 10 provides valuable information regarding the protection

strategies, confirming that the European applicants take in due consideration the possibility of filing applications either
to the EPO or to the WIPO.

Figurel0 Marine mapping Legal potection strategy

3 China National Intellectual Property Administration
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Despitefrom the analysis of the patent datrelevantimpact on the commercialization of innovative technical solutions
worldwide and especially in territories such as the USA or several Asian courigie®d) may be argued, basic research
activities, monitored by analyzing other divulgation modalities, such as the scientific publications, the books, the reviews,
the conference proceedings and tl#J) funded projects appear as well ongoing worldwide, the highest proportion being

ascribed to the EU countries, as evident freigurell.

Figurell Marine mapping: NPL werldwide data
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a3) Monitoring and Observing systems for Marine EnvironméytSeawater sensors

Among the Monitoring and Observing systems of the marine environment séétonanned surface vehicles (USae
used to measure water quality, temperature, salinity, pH values, and currents, in addition to understanding the dynamics
of the ocean throughhte use oksensors USVs can autonomously navigate and collect information with resggtito?
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to water quality, which is relayed back to operators on the shore intigsd. They also enable both inland and offshore
hydrographic surveys by collecting highality and highresolution ocean data. Currently there is increasing use of USVs
for water quality monitoring and ocean data mapping, which, in turn, is expected to drive the growth of the unmanned
surface vehicle market, globally. Teensors market segment fddSVis expected to reach the value of USD 70.3 million

in 2023 globally, growing at a CAGR of 14.8 % in the periodcZIIE. Other payloads include conductivity, Temperature
and Depth (CTD) sensors, pollution monitoring sensors, warning systems, digttamget detection systems and wind
sensors. The global market segment for these other types of sensors is projected to reach USD 19.7 million by 2023, at a
CAGR of 12.24% between 2018 and 202Bulopethe market for USV is expected to reach the valti&dSD 253 million

in 2023, growing at a CAGR of 15.2% in the period 2Q4@3. In theMediterranean areathe most relevant market
players are France and ltaly [3].

Focusing on the environmental applications, thater pollution monitoring sector is tle secondargest market followed

by the air pollution monitoring. In Europe, Germany is leading the sector, followed by France due to the relevant
commitment of both countries in fields such as industry, military surveillance, smart city projects atitchea[1].

Fram the perspective of the patent analysis, a dataset consisti@P@hon-duplicated patent familiescorresponding

to 1329patent applicationshas been analyzed KS | LILIX A Ol G A2y a Q T Athepyidhty yedr Y03F NJ Y S
until jun. 2021.The main topic regarding this sector may be argued considering the frequency of citations of specific
1Sep2NRa LINBaSyd Ay (FAg&el2d G6Syd GAGE SaQ Fa akKz2gy Ay

Figurel2{ SI 61 1 SNJ aSy areghdacy |1 Seé2NRaQ 7
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35320956 Antagonistic Properties of Reef Fish Microflora
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As can be noticed iRrigurel3, the total number of patent applications seems remarkableakingbetween the years

2017 and 2019The absolute number of patent applications filed to the CNIPA/SIB2), to the Korean patet authority

(122), to the Japanese patent authorit%8) or to the USPTQ.86) is higher than the applications filed through harmonized
procedures such as the EP patent applicatiob8) (or the PCT patent applicationg7j. Therefore, as far as the
techndogiesdealing with monitoringof sea by means of sensaaise concerned, specific territories may be considered
appealing markets and it is possible that some players do not consider as a priority the protection of their invention in a
multiplicity of teriitories, a situation already observed in the sector concerning the geographic.apshe 13107
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other hand, when examining the normalized datahen excluding the Korean authoritthe proportion of patent
applications filed to each of the patent authorities nimned above appears equivalent, therefore it can be argued that
the commercial exploitation of the technical implementations may be considered appealing worldivagbgears that
the proportion is particularly significant as far as the Korean auth@itpncerned.

Figurel3 Seawater sensordviap of national/supranational patent authorities

Nr. of filing events partitioned according to the earliest filing year (EP and PCT not included): List of national Earliest filing
5 = authorities: year:
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WO
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On the other hand, when examining the normalized data, when excluding the Korean authority, the proportion of patent
applications filed to each of the patent authorities mentioned above appears equivalent, therefore it can be argued that
the commercial exploitation of the technical implementations may be considered appealing worldwide. It appears that
the proportion is @rticularly significant as far as the Korean authority is concerhigglife14).

Figurel4 Seawater sensors: Normalizatiorf patent applicatiors
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applications filed per earliest_filing_year Patent authority:
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Koreaand in theUSA The rightmost pie diagram éfigurel5 provides valuable information regarding the protection
strategies, confirming that th&uropeanapplicants take in due consideration the possibility of filing applications either

to the EPO oto the WIPO.

Figurel5 Seawater sensors: Legatqgiection strategy

Partition of the assignees based on the number of patent families and the
respective country of residence (Note: coverage may be not completell:
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As far as the strategy adopted by most Korean players is concerned, is appears quite clearly that the patent applications

are predominantly filed to th&IPO Figurel6). 15107
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Figurel6 Seawater sensors: Legatgiection strategy (focusing on South Korean applicants)

Partition of the assignees based on the number of patent families and the
respective country of residence (Note: coverage may be not complete!):
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Few applicants may be detectbéeging headquartered in European countries (Germaig,France and Italy).

Despitefrom the analysis of the patent datarelevantimpact on the commercialization of innovative technical solutions
worldwide and especially in territories such as the USA or several Asian couRfgase(3) may beargued, basic
research activities, monitored by analyzing other divulgation modalities, such as the scientific publications, the books, the
reviews, the conference proceedings and the EU funded projects appear as well ongoing worldwide, the highest

proportion being ascribed to the EU countries, as evident fFogurel?.

Figurel7 Seawater sensors: NPlath worldwide
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a4) Monitoring and Observing systems for Marine Environmé&ntUnmanned underwater vehicles
(Uuv)

Another emerging sector related to monitoring and observation of the marine environment is based on the development
of theautonomous underwater vehicles (AUV4 category ofJnmanned Underwater Vehicles (UUVbgsed on devices

that can travel underwater without requiring input from an operator. AUVs are fast becoming accepted as highly useful
data gathering platforms within the worldwide marine science comnyrand are used for monitoring, geophysical
surveys and oil and gas exploration. AUVs made more convenient the ocean exploration and sampling having importantly
contributed to the increase of the availability, quality, and quantity of scientific maritee ddese UVs contribute gather

a wide series of information from the 3 dimensionality of the water masses and are efficiently used for oceanographic
monitoring and mapping. In particular, AUVs can also be equipped with visual cameras and multibeamriesdiidion

images and seabed mapping that are used to inform oceanographic models, might help defining areas of great ecological
relevance (essential fish habitats), support monitoring of reefs and managing deep sea issues (wrecks, accidents).
Maritime industries are also utilizing UUVs for applications such as offshore oil production and exploration. Overall, the
market of AUVds valued at USD 3,260 million in 2020 with a projected value of USD 4,380 million in 2025 and a CAGR of
6.6% between 2020 and)25. However, ifcuropethis market is still at its eargtage, while in contrast the USA and the

Asian Pacific region are leading the sector. This market in Europe is expected to reach the total value of USD 908 millions
by 2025, growing at a CAGR of %3luring the forecast period 2022025 [2].

In the field of hydrographic surveMulti-Beam Eco Soundef®BES) are a type of sonar used to map the seabed. MBES
have become an important tool for depth measurement purpose and hydrographic studies. ¢rbpha survey
equipment market)

Anti-submarine Warfare(ASW) generally focuses on mitigating and eliminating enemy eisetric submarines from

transit routes and protecting High Value Units (HVUs), such as amphibious warfare ships and logisEorsthipsiaval

forces of any country, establishing and maintaining highly effectivesaltmarine warfare capabilities are crucial, which,

in turn, leads to increased demand for unmanned surface vehicles. Thasudmtiarine warfare segment is

projected togrow at a CAGR of 14.48% between 2018 and 2023 [3]. 17107
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From the perspective of the patent analysis, a dataset consistirg0dhon-duplicated patent familiescorresponding

to 724patent applicationshas been analyzed KS | LILIX AOF A2y aQ FAEfAy3Id GAYRBFNI YS
until sept 202. The main topic regarding this sector may be argued considering the frequency of citations of specific
1S8962NRa LINBaSyid Ay (Fg@el8d GSyd GAGESaQ a akKz2gy Ay

Figurel8UUW Y Se@ g2NR&aQ FTNBI|jdzsSyoOe
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As can be noticed iRigurel9, the total number of patent applications seems remarkableaking between the years
2017 and 2019The absolute number of patent applications filed to the CNIPA/S3@Qdndto the USPTO £6) is higher

than the applications filed through harmonized procedures such as the EP patent applic86prs the PCT patent
applications §3). Therefore, as far as the technologies dealing WithV are concerned, specific territories may be
considerel appealing markets and it is possible that some players do not consider as a priority the protection of their
invention in a multiplicity of territories, a situation already observed in the seaoncerning the geographic mapsd
especially in the seot dealing withthe seawater sensors

Figure19 UUV:Map of national/supranational patent authorities
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Nr. of filing events partitioned according to the earliest filing year (EP and PCT not included): List of national Earliest filing
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On the other hand, when examining the normalized d#tappears that the highest proportions of pateapplications
are filed to the Spanish and to the UK patent office, respecti@lyportionrefers to thenumber of patent applications
specifically dealing with the UUV/number of patent applicatiatatever the technical sector igFigure20).

Figure20 Normalization of patent applications
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USA yet some may be found in Greece and Spaire rightmost pie diagram &figure21 provides valuable information

regarding the protection strategies, confirming that tReropeanapplicants take in due consideration the possibility of

filing applications either to the EPO or to the WIPO.

Figure21 UUV: Legal protectiontsategy 19/107
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Despitefrom the analysis of the patent datarelevantimpact on the commercialization of innovative technical solutions
worldwide and especially in territories such as the USA&hina(Figure19) may be argued, basic remeh activities,
monitored by analyzing other divulgation modalities, such as the scientific publications, the books, the reviews, the
conference proceedings and the EU funded projects appear as well orgdimgthin a limited number of countrien

the one hand initiative may be concentratedit countriesRussian Federation and Switzerland, while on the other hand
relevant initiatives ar@letectable in USA, Canada, Mexico and Casdesvident fronfFigure22.

Figure22 UUV: NPIdata worldwide
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1.aKEYPOINTS

1 As far as all subsectob®longing tothe dMonitoring and Observing systems for Marine Environniesaictor are
concerned, ti appears relevanhow often the patent applications ardirectly filed to the national authorities
especially the CNIPA/SIPO and the USPTO, without neglecting the KIPO and, tail#Pe numbers of

applications filed through harmonizedquedures is lagging behind 20107
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1 As will be better ascertained through the analysis dedicated to the legal data, one possibleati®plas that in
each subsector the technical implementations described in the patent documents are usually innovative, therefore

the definition of the territorial coveragss still not complete.
Although relevant players may be headquartered in the USA or in South Korea, theiadvirelude among the

1
players to be periodically monitoredlso some Frencte¢pecialyTHALESas far as the maritime surveillance
subsector is concernedy severalSpanish ong

1 As usually observed, theitiatives of the European playersan be better appreciattwhen the assessment is

based on theNPL divulgation form3dheUUV subsectomay provide an exceptional picture in whialrestricted
pool of countriesresultsparticularly involved in the R&D activitiethe role of the eastern countriesexcluding

China- appearing marginaf compared to thesituation of the EU and of the USA.

2.aBLUE SUSTAINABLE DEVELOPMENT: THE LEGAL INFORMATION ARGUABLE F

¢1 9 t!¢9be{Q 51 ¢! {9c¢{
al) Monitoring and Observing systems for Marine EnvironméptMaritime surveillance

Although the number oftie patent owners can be estimated on the order of several hundreds, a selection of the top
players is displayed iRigure23. The top players may be ranked according to the respective amount of patent families
owned (as shown in the leftmost bar diagram) or, alternatively, selected upon combining the patent applications to the
granted patents for each ranked applicant (rightrhbar diagram). The pie diagram includes aggregated data useful to

estimate the average grant rate whichsigghtly less than 5.

Figure23 Maritime surveillance:Ranking of the applicants based on the patent application numbedarant rate
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The French player Thalappears as the most prominent applicant and assignee of granted patemspectively from

the ranking, there may be other players worth of consideration, being the expected lifespan of the respective patents
consderably long. The possibility of analyzing in detail the patent documents of a specific applicant has been already
anticipated Figure 1% How to read this documeptA more synthetic indication reflecting the expected lifespan of the
granted patents milgt be argued from the followin§igure24. Theremay be other French, Korean and US players worth

of consideration andhe fraction of patents already expiredgsitelow (LJf & @ NBXFSNJ G2 yS3IlI GA GBS Ol
21107
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the original dashboard)thus suggesting that the technological implementatiotesinsed most patents may be truly
innovative.
Figure24 Maritime surveillance:Residual validity of granted patents (data from EP Register)
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The results of the assessment of the triadic families are showigiure25.

Figure25 Maritime surveillance: some othe Triadic families

psn_name person_ctry_code | PUB Conteggio di
nr. famiglie
AEROVIRONMENT us EP2513600 1
AIRBUS DEFENCE AND SPACE FR EP2517040 1
ARLTON, DAVID, J us EP1761430 1
ARLTON, DAVID, J. us EP2799332 1
ARLTON, PAUL, E. us EP1761430 1
ARLTON, PAUL, E. us EP2799332 1
DORNIER DE EPO737321 1
E-ODYN FR EP3049762 1
FLIR SYSTEMS SE EP1188086 1
LA CALHENE FR EP1463614 1
LEFEVRE FRANCOIS FR EP0020269 1
LEFEVRE, XAVIER FR EP0020269 1
MARINE & REMOTE SENSING SOLUTIONS (MARSS) MC EP2070068 1
ORANGE FR EP0467818 1
PHILIPS ELECTRONICS NL EP0322062 1
NINETIO AR FD1ERA1AR 1

Thereis a not negligible number afpplicants corresponding to triadic patent families. These data taken altogether
suggest that there is a consistent margin of implementation of technologies/prodieticated to the maritime
surveillance.

Legal implications may also depend on the dimensif the patent families, which is another indicator of te@mmitment

of a specific assignee/applicatdward ensuring the exclusivity of the IPRs in a multiplicity of countries. The diagram
displayed inFigure26 takes in consideration the applicants aggregated because of a common location of the respective
premises (the country of residence). Although some information may be missing, as in the case of applicants
headquartered in eastern countries, quite often thatent families corresponding to patent applications filed to the Asian
patent authorities consist of one member only (cases of utility models are not included in the analysis)QQﬁi&p
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equivalent patent applications seldom filed to foreigner patent auttiesi This is quite evident in the case of patent
applications filed to the KIPO. On the other hand, the patent families of the applicants located in Western cpuntries
especially France and US#clude several members corresponding to applications filedatmultiplicity of patent
authorities.

Figure26 Maritime surveillance:Ranking of the country of residence of the players based on the patent family dimension

Earliest filing year:

Partition of the patent families based on the family dimension:
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a2) Monitoring and Observing systems for Marine EnvironméntMarine mapping

Although the number oftie patent owners can be estimated on the order of several hundreds, a selection of the top
players is displayed iRigure27. The top players may be ranked according to the respective amount of patent families
owned (as shown in the leftmost bar diagram) or, alternatively, selected upon combining the patent appéicatthe

granted patents for each ranked applicant (rightmost bar diagram). The pie diagram includes aggregated data useful to
estimate the average grant rate whichabout 44%.
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Figure27 Marine mapping:Ranking of theapplicants based on the patent application number and grant rate

Patent families' nr. per assignee:

Legal status of the patent applications:

granted ®N @Y

SUNRISE R&D HOLDINGS [, 4
PIONEER CORPORATION | 11
JAPAN RADIO COMPANY [N 7

MICROSOFT CORPORATI... [ 7

TOYOTA MOTOR CORPO... I 7

HONDA MOTOR COMPA... N -

WIRELESSWERX INTERNA. .. [N -

HERE GLOBAL [N s

MITSUBISHI ELECTRIC CO... . s

SANRAJZ R EHND D KHO... [l s

THE KROGER COMPANY [N s

ZENRIN DATACOM COM... I s
AISIN AW COMPANY I 4+
CASIO COMPUTER COMP... [ 1
FURUNO ELECTRIC COM... [ 4
MIC WARE [ 4
MICROSOFT TECHNOLO... [l 1
NIKE . 4

0

psn_name

psn_name

10
FAM_COUNT

Stato concessione:
N
Y

Ricerca titolare per
denominazione:

Search

SUNRISE R&D HOLDINGS
WIRELESSWERX INTERNA...
MICROSOFT CORPORATI...
TEVEL ADVANCED TECH...
NIKE [ERIEE
TOMTOM INTERNATIONAL
HERE GLOBAL
ZETTA RESEARCH AND D...
BELJING DIDI INFINITY TE...

0 50

DOC_COUNT

Overall patents’ grant rate:
368
(44,23%) 4

granted

oN

oy

464 (5577%)

Irrespectively from the ranking, there may be other players worth of consideration, being the expected lifespan of the
respective patents considerably long. The possibility of analyzidgtail the patent documents of a specific applicant

has been already anticipateBigure 19; How to read this docu

mehtA more synthetic indication reflecting the expected

lifespan of the granted patents might be argued from the followkigure28. There may be other French, Korean &l

players worth of consideration and the fraction of patents al
2F WOELMANE RI&aQ

ready expiredtiemelylow (pls. refer to negative values

A,ytheré Er& onB NWo Jidtef ItHus sRdgestiag that Nbe technological

implementations @imed in a large fraction of patents may be truly innovative.

Figure28 Marine mapping:Residual validity of

psn_name Publication_Nr|EXPIRY_days |fee_renewal yr. i
-

ONTRACKS FR3055158 5797 4

EGIS COMPANY KR101659780 5619 4

THALES FR3046226 5563 5

ICTWAY COMPANY KR101592004 5531 5,

ICTWAY COMPANY KR101592006 5531 5

KOREA INSTITUTE OF KR101642861 5517 4

OCEAN SCIENCE &

TECHNOLOGY

GITT. COMPANY KR101565766 5466 5

GITT. COMPANY KR101590937 5466 5

GITT. COMPANY KR101576641 5461 5

LEE, JAE JOON KR101581827 5446 4

KNU-INDUSTRY KR101689965 5391 4

COOPERATION

FOUNDATION

SUNYOUNGENG COMPANY KR101569715 5384 5,
5

HYESUNG COMPANY

KR101550692

5368

granted patents (data from EP Register)

Patents partitioned per owner:

SUNRISE R&D HOLDIN... I, -
BONNER, BRETT BRACE..
HJELM, CHRISTOPHER, ... -
JONES, TITUS, ARTHUR I -
OSBORNE II, JOHN, ED... I 0
PERKINS, DION, BRENT N 10
MICROSOFT CORPORA..
WIRELESSWERX INTER..
ZETTA RESEARCH AND ..
MENZ, GREGORY MICH..
ASHLEY, R, JAMES
KIMCHI, GUR
MOONEY, PATRICK
NAVIONICS
OFEK, EYAL
SMITH, LEONARD
GITT. COMPANY
AMERICAN CALCAR
APPLE
ASHLEY, SR., JAMES
ATHSANI, ATHELLINA
BONNELL, CLAYTON, C
BRADACS, ROBERT S,
CARNEVALI, GIUSEPPE

16

psn_name
PO IIII
o
S

C EEEEEEEg

20
Conteggio di Publication_Nr

The results of the assessment of the triadic families are showigimre29.
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Figure29 Marine mapping: some ofhe Triadic families

psn_name person_ctry PUB Conteggio di nr.

. _code famiglie

ACTIVE MIND TECHNOLOGY R&D IE EP2600946 1
AMERICAN CALCAR us EP0990119 1
AMERICAN CALCAR us EP1630523 1
CLARION COMPANY P EP3287744 1
GARMIN SWITZERLAND CH EP3027501 1
HERE GLOBAL NL EP3486608 1
HITACHI CONSTRUCTION MACHINERY COMPANY P EP3217380 1
LUTNICK, HOWARD W. us EP2079536 1
NIKE us EP2603870 1
NIKE INNOVATE us EP2787889 1
NISSAN NORTH AMERICA us EP3519772 1
OCEAN FLOOR GEOPHYSICS CA EP3022589 1
ONTRACKS FR EP3500823 1
PANASONIC INTELLECTUAL PROPERTY CORPORATION OF AMERICA US EP3118705 1
SHANG HAI PAN SHI TOU ZI GUAN LI YOU XIAN GONG S| CN EP3287977 1
SUNRISE R&D HOLDINGS us EP2593915 1

There is a not negligible number of applicants corresponding to triadic patent families. These data ltagether
suggest that there is a consistent margin of implementation of technologies/products dedicated tuatiree mapping.

Legal implications may also depend on the dimension of the patent families, which is another indicatararhth&ément

of a specific assignee/applicatdward ensuring the exclusivitpased onthe IPRs in a multiplicity of countries. The
diagram displaye in Figure30 takes in consideration the applicants aggregated because of a common location of the
respective premises (the country of residence). Although somerirdtion may be missing, as in the case of applicants
headquartered in eastern countries, quite often the patent families corresponding to patent applications filed to the Asian
patent authorities consist of one member only (cases of utility models arenshided in the analysis), being equivalent
patent applications seldom filed to foreigner patent authorities. This is quite evident in the case of patent applications
filed to the KIPO. On the other hand, the patent families of the applicants located iteiVe®untries, especially USA
include several members corresponding to applications filed to a multiplicity of patent authorities.

Figure30 Marine mapping: Ranking of the country of residence of the players based on the patent family dimension

Earliest filing year:
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Partition of the patent families based on the family dimension:

DIM el @2 0304050507 0300010 @11 @12913974919 023 @37
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a3) Monitoring and Observing systems for Marine EnvironméytSeawater sensors

Although the number oftte patent owners can be estimated on the order of several hundreds, a selection of the top
players is displayed iRigure31. The top players may be ranked accordinghe respective amount of patent families
owned (as shown in the leftmost bar diagram) or, alternatively, selected upon combining the patent applications to the
granted patents for each ranked applicant (rightmost bar diagram). The pie diagram includegaagdrdata useful to
estimate the average grant rate whighslightly less than 44.

Figure31 Seawater sensorsResidual validity of granted patents (data from EP Register)

Patent families' nr. per assignee: Legal status of the patent applications:

granted ®N ®Y

ZHEJIANG OCEAN UNIVE... I ::

CHINESE ACADEMY OF S... [ 20 .

INSTITUTE OF OCEANOG... | 15 7AG TECHNOLOGIES
WUHAN UNIVERSITY OF ... [ 13 OMNI MEDSCI
SOUTH CHINA UNIVERS... I 1> SNIPR TECHNOLOGIES
HARBIN ENGINEERING U... [ 11 N

MARINE FISHERIES RESE... [l 11 g ZHEIANG OCEAN UNIVE...
JNIANGSU UNIVERSITY OF . [ 10 £ CHINESE ACADEMY OF 5..

DALIAN MARITIME UNIV... [l o & VALAGRO CARBONE REN...

psn_name

SUZHOU SHUIMUKANG

DAEWQO SHIPBUILDING .
NATIONAL MARINE ENVI.
OCEAN UNIVERSITY OF C..

CNRS (CENTRE NATIONA...
AQUAPORIN
CAMBRIAN INNOVATION

6
6
6
6
ZHEJIANG UNIVERSITY [l &
7AC TECHNOLOGIES 1l s 0 50
CNOOC ENERGY TECHN... |l s DOC_COUNT
DALIAN UNIVERSITY OF ... Il 5
GUANGZHOU MARITIME ... 1l 5 Overall patents’ grant rate:
0 20 536
Somma di FAM_COUNT (41,74%)

granted
Ricerca titolare per Stato concessione: oN
denominazione: N oy
Search =4 Y

748 (58,26%)

Irrespectively from the ranking, there may béher players worth of consideration, being the expected lifespan of the
respective patents considerably long. The possibility of analyzing in detail the patent documents of a specific applicant
has been already anticipate8igure 13; How to read this doumen). A more synthetic indication reflecting the expected
lifespan of the granted patents might be argued from the followkigure32. There may be other Frenetmd European
applicantsworth of consideration anall the patents included in the list may be still vglidere are nonegative values

2F WOELWANE RI &aQ djtfius dugestirg) ikt The techholodichl amidléngentdtidns claimed in a large
fraction of patents may be truly innovative.

Figure32 Seawater sensordResidual validity of granted patents (data from EP Register)

Patents partitioned per owner:

7AC TECHNOLOGIES |

Publication_Nr fee_renewal_year EXPIRY_days g
~

LU-VE EP3306247 4 5 BUCK, JUSTIN [ -
SNIPR TECHNOLOGIES  US2016333348 4 CAMBRIAN INNOVATION |
SNIPR TECHNOLOGIES US9701364 4 cyTrRoNIq company I -
7AC TECHNOLOGIES EP2972009 7 OMNIMEOSCH I -
TAC TECHNOLOGIES US2014260371 4 SIVER, MATTHEW [ -
7AC TECHNOLOGIES US9709285 4 SNIPR TECHNOLOGIES NN -
7AC TECHNOLOGIES EP2962043 7 §  UNIVERSITY OF CALIFOR . I :
L WANG, JOSEPH I -
OMNI MEDSCI US2014183362 4 & WINDMILLER, JOSHUA, Ry [
OMNI MEDSCI US9164032 4 MRS (CENTRE NATIONA... [
7AC TECHNOLOGIES EP2855204 8 LIFE TECHNOLOGIES COR... [
CYTRONIQ COMPANY US2015088346 4 w-ve [
CYTRONIG COMPANY US9580150 4 MILLIPORE CORPORATION [
CNRS (CENTRE NATIONAL ~ FR2984355 9 PROTERRGO [N
DE LA RECHERCHE UNIVERSITE DE POITIERS [
SCIENTIFIQUE) VALAGRO CARBONE Ren.. [
UNIVERSITE DE POITIERS  FR2984355 ] 3840 o 5
\:’AIAﬂPf‘l"i-‘{ﬂf‘le FR?984355 q R4

Conteggia di Publication_ Nr

The results of the assessment of the triadic families are showigire33. 26/107
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Figure33 Seawater sensorssome of theTriadic families

psn_name person _ctry code PUB Conteggio di Famiglie
7AC TECHNOLOGIES us EP2962043 1
7AC TECHNOLOGIES us EP2971984 1
7AC TECHNOLOGIES us EP2972009 1
7AC TECHNOLOGIES us EP3120083 1
7AC TECHNOLOGIES us EP3428549 1
7AC TECHNOLOGIES us EP3614072 1
AQUAPORIN DK EP2958662 1
AQUAPORIN DK EP3524338 1
CAMBRIAN INNOVATION us EP2443070 1
CAMBRIAN INNOVATION us EP2510345 1
CAMBRIAN INNOVATION us EP3284829 1
CNRS (CENTRE NATIONAL DE LA RECHERCHE ~ FR EP2794730 1
SCIENTIFIQUE)

CNRS (CENTRE NATIONAL DE LA RECHERCHE FR EP3351585 1
SCIENTIFIQUE)

CYTRONIQ COMPANY KR EP2860489 1
CYTRONIQ COMPANY KR EP3722744 1
DER GRUENE PUNKT - DUALES SYSTEM DE EP3509811 1

Legalinplications may also depend on the dimension of the patent families, which is another indicatorcohtingitment

of a specific assignee/applicatdward ensuring the exclusivity based on the IPRs in a multiplicity of countries. The
diagram displayed ifrigure34 takes in consideration the applicants aggregatedause of a common location of the
respective premises (the country of residence). Although some information may be missing, as in the case of applicants
headquartered in eastern countries, quite often the patent families corresponding to patent applicllkioht® the Asian

patent authorities consist of one member only (cases of utility models are not included in the analysis), being equivalent
patent applications seldom filed to foreigner patent authorities. This is quite evident in the case of patéicaapps

filed to the KIPO. On the other hand, the patent families of the applicants located in Western countries, especially USA,
include several members corresponding to applications filed to a multiplicity of patent authorities.

Figure34 Seawater sensordRanking of the country of residence of the players based on the patent family dimension

Earliest filing year:
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a4) Monitoring and Observing systems for Marine EnvironméntUnmanned underwater vehicles

(UUV)

Although the number oftte patent owners can be estimated on the order of several hundreds, a selection of the top
players is displayed iRigure35. The top players may be ranked accordinghe respective amount of patent families
owned (as shown in the leftmost bar diagram) or, alternatively, selected upon combining the patent applications to the
granted patents for each ranked applicant (rightmost bar diagram). The pie diagram includegaagdrdata useful to

estimate the average grant rate whichalmost 3%.

Figure35 UUV:Ranking of the applicants based on the patent application number and grant rate

Patent families' nr. per assignee:

HARBIN ENGINEERING U...
NORTHWESTERN POLYTE... N 10
ZHEJIANG UNIVERSITY [N 10
SHANGHAI UNIVERSITY [ <
BOEING COMPANY N 7
HANSU INTELLIGENT TEC...
SHENZHEN GENEINNO T...
CHINESE ACADEMY OF S..

7
7
FOSHAN SHENFENG AVI...
THE 719TH RESEARCH IN...
THE UNITED STATES OF A...
UNMANNED INNOVATIO... 5
WUHAN UNIVERSITY OF ... |l 5
BEIHANG UNIVERSITY Wl 4
CHINA SHIP SCIENTIFIC R... 1l 4
JIANGSU UNIVERSITY OF ... Il 4
LIQUID ROBOTICS M 4

NO. 710 RESEARCH INSTI... Il 4

6
6
6
6

psn_name

20
FAM_COUNT

o

Ricerca titolare per Stato concessione:
denominazione: N
Y

psn_name

Legal status of the patent applications:

granted ®N @Y

LIQUID ROBOTICS
HADAL
HARBIN ENGINEERING U...
BOEING COMPANY
RAYTHEON COMPANY [EXN
LOCKHEED MARTIN COR... JER
SZ DJI TECHNOLOGY CO...
AEROVIRONMENT [Ell
NORTHWESTERN POLYTE... [l
0 50
DOC_COUNT

Overall patents’ grant rate:

206 (31,94%)

granted
oN
L 24

439 (68,06%)

Irrespectively from the ranking, there may be othm@ayers worth of consideration, being the expected lifespan of the
respective patents considerably long. The possibility of analyzing in detail the patent documents of a specific applicant
has been already anticipateBigure 19; How to read this documehtA more synthetic indication reflecting the expected
lifespan of the granted patents might be argued from the followkiigure36. There may be applicanteeadquarteed
especially in the US#vorth of consideration and all the patents included in the list may be still valid (there are no negative

gl tdzSa 2F W9ELKNE
large fraction of patents may be truly innovative.

R ld)2thu® sudg¥sting kel thextéthnaldgi¢dl itnpleRentationslaimgd in a
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Figure36 UUV:Residual validity of granted patents (data from EP Register)

Patents partitioned per owner:

uouip RogoTiCS I

psn_name Publication_Nr EXPIRY_days |fee_renewal_year §
-

RAYTHEON COMPANY EP3227629 5175 5 maros, JerrreY A [IIENEGGT
SZ DJI TECHNOLOGY EP2976687 4990 6 EVERLY, MARK NN :

COMPANY GIANG, ANTHONY, H. I

BLUE ROBOTICS EP3137375 4961 5 HANSON. BRUCE (I -

HADAL EP2969736 4549 6 HER. LUE _ :

OCKHEED MARTIN EP2825446 4183 7 MALECKI, ROBERT, 5. I -

Lo ) e -~ RECONRCBOTICS | -

CORPORATION

THOMPSON, RYAN, J. I

psn_name

EVERLY, MARK US2012290164 3876 4 UNMANNED INNOVAT... I -
EVERLY, MARK US9096106 3876 4 BLUE ROBOTICS I
HANSON, BRUCE US2012290164 3876 4 HADAL [
HANSON, BRUCE US9096106 3876 4 HOGAN BARTHOLOME... I
UNMANNED INNOVATIONS US2012290164 3876 4 LOCKHEED MARTIN CO... I

S - PIEDRA - SOMBRA COR... [N
UNMANNED INNOVATIONS US9096106 3876 RAYTHEON COMPANY [
LIQUID ROBOTICS EP2686543 3820 8 STONE, WiLLLAM C (I
HOGAN BARTHOLOMEW P. US9090315 3706 4 SZ DJI TECHNOLOGY C... [N
PIEDRA - SOMBRA US9090315 3706 4 0 P 4
CORPORATION 4

nr. brevetti

The results of the assessment of the triadic families are showigimre37.

Figure37 UUV: some of the Triadic familge

person_ctry_code | PUB Conteggio di conteggio_famiglie

BOEING COMPANY us EP3299277 1
BOEING COMPANY us EP3468142 1
HADAL us EP2969734 1
HADAL us EP2969735 1
HADAL us EP2969736 1
HADAL us EP2969737 1
HADAL us EP2969738 1
HADAL us EP2969739 1
HADAL us EP3326902 1
HADAL us EP3501967 1
Hadal, Inc. us EP3572315 1
LIQUID ROBOTICS us EP1973775 1
RAYTHEON COMPANY us EP3440320 1
SZ DJI TECHNOLOGY COMPANY CN EP2976687 1
SZ DJI TECHNOLOGY COMPANY CN EP3246776 1

Legal implications ay also depend on the dimension of the patent families, which is another indicator cbthmitment

of a specific assignee/applicatdward ensuring the exclusivity based on the IPRs in a multiplicity of countries. The
diagram displayed ifrigure38 takes in consideration the applicants aggregated because of a common location of the
respective premises (the country of residence). Although some information may be missing, as in the case of applicants
headquartered in eastern countries, quite often thatent families corresponding to patent applications filed to the Asian
patent authorities consist of one member only (cases of utility models are not included in the analysis), being equivalent
patent applications seldom filed to foreigner patent authie$. This is quite evident in the case of patent applications

filed to the KIPO. On the other hand, the patent families of the applicants located in Western countries, especially USA,
include several members corresponding to applications filed to a nfigltipof patent authorities.
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Figure38 UUV: Ranking of the country of residence of the players based on the patent family dimension

Earliest filing year:
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2.a KEYPOINTS

il

As arguable from the market datdhe increment of the patent filing events is quite impressive when analyzing the
trends regarding the most recent years) matter what subsectodealing withMonitoring and Observing systems

is examined.

AsTI NJ a G4KS | @SNI 3S LI thSwiliied @ngaftdih ginmost¥dtadiabnosb@se 02 y OSNY SR
Theae margin of implementation of th&ey enabling technologies of each ss#ctor isconsistentsince in most
cases themumbers ofdays before expiry iquite relevantand the fraction of patent expired is smailany of the
subsectors analyzed.Therefore the patent documents should refer in general to innovatteehnologies or
products.

Theevaluation of thepatent family dimensiomeveals that as already noticed as far as other technical sectors are
concerned,in general the strategy of the Asian applicanis particular the Korean onegliffers from that
characterizing the US and European applicants, sedn the latter case a multiplicity of patent applications is
usually filed to protect simultaneously the same invention in different territories.

As far as the maritime surveillance subsector is concerned there are several European plagtbrsof
consderation, especially French applicants, the most representative being THRIES@vNs 40 patent families.

3.aBLUE SUSTAINABLE DEVELOPMEEITECHNICAL INFORMATION
al) Monitoring and Observing systems for Marine EnvironméptMaritime surveillance

Thesimplest schemallowing to visualize the distribution of the technical fields among the patent families is shown in
Figure39.
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Figure39 Maritime surveillance: Map of the technology fields defined by WIPO

Classification of the technologies: Patstat Technical fields (WIPO):

Measurement Computer technology Analysis of biological materials
M Audio-visual technology
Basic communication processes
Basic materials chemistry
Biotechnology
Chemical engineering
Civil engineering
M Computer technology
M control
= Digital communication
Electrical machinery, apparatus, en.
Engines, pumps, turbines
Environmental technology
Furniture, games
Handling
™ 1T methods for management
Materials, metallurgy
M Measurement
Mechanical elements
Medical technclogy
Optics
Organic fine chemistry
Other consumer goods
Other special machines
20 Semiconductors

Crirfarn tarhnnalnm mantina

Telecommunications Audio-visual tech...

Control

IT methods for ma...

The clustering of the patent documents according to patterns defined by one or more technical fields is consistent with
the analysed topic and the identification thfe technologies spedifally dealing with the subector is possible. Clustering
the documents of the same dataset may be based on the classification codes, either IPC or CPC.

The following figurd=igure40 refers specifically to the IRfassification codes:

Figure40 Maritime surveillance: clustering of the patent families based on the identification of patterns of tRSsification codes

608G
e . . s . TRAFFIC CONTROL SYSTEMS (guiding railway traffic, ensuring the safety of
IPC Classrﬁcatlon COdeS. IPC CIaSS|f|Cat|On railway traffic B61L; arrangement of road signs or traffic signals E01F9/00; radar
CodeS' or analogous systems, sonar systems, lidar systems specially adapted for traffic
601 : control G01513/91, G01515/88, GO1S17/88; radar or analogous systems, sonar
MEASURING; TESTING GO1513/00 systems, lidar systems specially adapted for anti-collision
G01S Systems using the reflection or purposss ) :
RADIO DIRECTION-FINDING; RADIO NAVIGATION; DETERMINING ~ reradiation of radio waves, eg.radar o000 09
DISTANCE OR VELOCITY BY USE OF RADIO WAVES; LOCATING OR  Systems; Analogous systems using Traffic control systems for marine craft (marking of navigational
PRESENCE DETECTING BY USE OF THE REFLECTION OR reflection or reradiation of waves route B63E22/16, B63B51/00)
RERADIATION OF RADIO WAVES; ANALOGOUS ARRANGEMENTS ~ Whose nature or wavelength is
USING OTHER WAVES irrelevant or unspecified Ho4
ELECTRIC COMMUNICATION TECHNIQUE
G01513/00
Systems using the reflection or reradiation of radio waves, e.g. M | HO4B
radar systems; Analogous systems using reflection or reradiation Details of systems according to TRANSMISSION
of waves whose nature or wavelength is irrelevant or unspecified  groups G01513/00, G01515/00, G018
12700 H0487/00

Radio transmission systems, i.e. using radiation
field (H04B10/00, HO4B15/00 take precedence)

Excluding the documents not identifiable by means of IPC classification codes, the majority may be included in patterns
characterized by the following codes (either considered individually or in combinations):
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G013/00, referring toRADIO DIRECTIEMNDING; RADIO NAVIGATION; DETERMINING DISTANCE OR VELOCITY BY USE
OF RADIO WAVES; LOCATING OR PREBENBETING BY USE OF THE REFLECTION OR RERADIATION OF RADI(
WAVES; ANALOGOUS ARRANGEMENTS USING OTHERWDEWS of systems according to groups G01S13/00,
G01S15/00, G01S17/00

G01S13/00 referring to Systems using the reflection or reradiation of radio waves, e.g. radar systems; Analogous
systems using reflection or reradiation of waves whose nature or wargjth is irrelevant or unspecified

G08G3/00Q referring toTraffic control systems for marine craft (marking of navigational route B63B22/16, B63B51/00)
HO04B7/0Q referring toRadio transmission systems, i.e. using radiation field (H04B10/00, HO4B15/&&® paecedence)

The ceoccurrence of two IPC or CPC classification codes identifying single patents famdiamish frequent despite
the dataset include470 non duplicated patent familie€odes such &808G3/02(Radio transmission systenig. using
radiation field (H04B10/00, HO4B15/00 take precedegeAnti-collision systemy may better specify théunctionality
of the traffic control systems for marine craft, howews®veral othercodes not included in the list aboveay refer to
control systems customized to the needs of aerial vehi(fégure4l).

Figure41 Maritime surveillance:Cooccurrence of IPC classification codes (leftmost table) and CPC classification codes (rightmost

table)
“ |
v v
8 G0SG 3/02 G08G 3/00 7 B64C 39/024 B64C2201/027
6 GO6K 9/62 G06K 9/00 7 B64C 39/024 B64C2201/205
6 HO4N 7/18 HO4N 5/232 6 B64C 39/024 B64C2201/127
4 B64F 3/02 B64C 39/02 6 B64C 39/024 B64C2201/146
4 G015 13/90 G015 13/87 6 B64C2201/027 B64C2201/205
4 GO1S 13/93 GO1S 13/91 5 B64C 39/024 B64C2201/042
4 GO5D 1/00 B64C 39/02 5 B64C 39/024 B64C2201/108
4 GO6K 9/32 G0&K 9/00 5 B64C2201/027 B64C2201/042
4 GO6T 7/136 GO6T 7/00 5 B64C2201/027 B64C2201/108

A meaningful piece of information about the technical concepts characterizing single patents families may be argued from
the followingFigure42.
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Figure42 Maritime surveillance:List of technical concepts associated to each patent family of the dataset and ranking

docdb_family_id appln_title A Count of patent families per technical concept

-
6526220 Mil Mi-8 navy tanker helicopter for use in the Navy raar [N
7704074 CONTROL OF WARNING AND INFORMATION SYSTEMS wonmorine [

8574569 Rallonge de repreduction pour appareil photographigue & visée reflex &
8857241 Remote control for aerial reconnaissance drone has section mounted in

computer and mobile telephone connection marmme surveiLance [
9278543 BALISE DE DETRESSE POUR NAUFRAGE sea [

9230763 DISPOSITIF DE SURVEILLANCE INFRAROUGE. |
9202385 INFRARED THERMAL IMAGING SYSTEM WITH IMPROVED SENSITIVITY warne vesse.

9331554 ANTENNE RADAR A FAIELE ENCOMBREMENT.
9358238 PULSE COMPRESSION RADAR

v
8300131 _F1EMENT DE TRANSITION ENTRE GLINES IYOMRES FI FOTRARMAGNETIC

s
wncrarr

pt

tech_cance|

o 10 20 30
nr. of patent families
<

docdb_family id Tech_concept#1  Tech concept#2 Tech concept#3  Tech concept#4 Tech_concept®3  Tech concept#6  Tech_concept#7 Tech_concept#8  Tech_concept#g

6526220 MARINE TANK HELICOPTER MIL STEALTH HIGH ENEMY MARITIME  FAST STEALTH WAR MARINE MARINE TANK NAVAL COMBAT  CAMOUFLAGE CRITICAL HELICC
Mi SPEED BOAT SURVEILLANCE MINELAYING CORPS HELICOPTER INSERT

6531792 SEAWATER POTENTIAL SEA VESSEL TRAFFIC SATELLITE ICEBERG SEA VESSEL ICEBERG DETECTION

TRAFFIC SHIPPING COLLISION

COLLISION THREAT

7704074 CONTROL WARNING WARMING WARNING TECHNICAL DANGEROUS RECENTLY REACTION COMPETEMNCE VALUE
MESSAGE INITIALIZATION ~ REGULATION APPLIANCE SITUATION ESTIMATED SUITABILITY
SUBJECTIVE RELATED COMPETENCE
RELEVANCE COMPETENCE

8574569 REFLEX SIGHT REPRODUCTION DIF FERENT SHOT SIGHTING JECTIVE CAMERA LIGHT SCREEN SEMI CAMERA LENS ADJUSTABLE BRIGHTNESS
CAMERA OPTICS OSCILLOGRAPH TRANSPARENT
EXTENSION MIRROR

8857241 OPERATOR SHIP UNMANNED REMOTE UNMANMNED REALTIME SECURE LINK SUBMARINE AIRBORNE VEHICLE

a2) Monitoring and Observing systems for Marine EnvironmdéntMarine mapping

The simplest schemallowing to visualize the distribution of the technical fields among the patent families is shown in
Figure43.

Figure43 Marine mapping:Map of the technology fields defined by WIPO

Classification of the technologies: Patstat Technical fields (WIPO):

Control Computer technology IT methods f... Analysis of biological materials
B Audio-visual technology
Civil engineering
B Computer technology
M Control
M Digital communication
Electrical machinery, apparatus, en..
™ Furniture, games
Handling
B T methods for management
B Measurement
Mechanical elements
Medical technology
Optics
Other consumer goods
Other special machines
Surface technology, coating
B Telecommunications
Textile and paper machines
B Transport

Measurement Digital communication

The clustering of the patent documents according to patterns defined by one or more tecfigiidslis consistent with
the analysed topic and the identification of the technologies specifically dealing with theestir is possiblddowever,

it can be noticed that the granularity based on the technical fieldes not enable a clear differentian 33107
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between the subsectors €.g, the maritime surveillance and the marine mapping have sevametirtical fields in
common), thus lusteringof the documents based on the classification codes, either IPC qrc@i€ast light on possible
differencesbetween the datasetsThe following figureRigure44) refers specifically to the IPC classification codes:

Figure44 Marine mgpping: clustering of the patent families based on the identification of patterns of IPC classification codes

IPC classification codes:

09

EDUCATION: CRYPTOGRAPHY: DISPLAY; ADVERTISING: SE
ALS

G09B29/00

Maps: Plans: Charts: Diagrams. e.9. route diagram (star
maps GO9B27/04; devices for holding or supporting
maps A4TBO7/02; for computing

purposes G06G1/14, GO9B1/16; display boards GO9F)

§2s

951132

-
86203
Bli‘ﬁﬂsgz

IPC classification codes:

G09B29/00

Maps; Plans; Charts; Diagrams, e.g. route diagram (star
maps G09B27/04: devices for holding or supperting
maps A47897/02; for computing

purposes GO6G1/14, GO9B1/16: display boards GQIF)

G01519/00

Satelli " itioning, D ining.
Resition, velocity or attitude using signals transmitted by such.
systems

Excluding the documents not identifiable by means of IPC classification codes, the majority may be included in patterns

ﬁﬁ?‘i““
T e
-
Byosoco
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-_

s9a3237)
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IPC classification codes:

G09B29/00

Maps: Plans: Charts: Diagrams, e.g. route diagram (star.
maps GO9B27/04; devices for holding or supporting
maps A47B97/02: for computing

purposes G06G1/14, G09B1/1€: display boards GO9F)

G01C21/00

Navigation; Navigational instruments not provided for
in groups G01C1/00 - (measuring distance
traversed on the ground by a vehicle G01C22/00:

rantral of nacitinn cauree. altitude ar attitude nf

IPC classification codes:

G09B29/00

Maps: Plans; Charts: Diagrams, e.g. route diagram (star.
maps G09B27/04; devices for holding or supperting
maps A47897/02; for computing

purposes G06G1/14, GO9B1/16: display boards GQIF)

56
sia145°
75435 (B3045127
i
0959
-
S0
a2
o
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IPC classification codes:

G09B29/00

Maps: Plans: Charts: Diagrams, e.g. route diagram (star

maps GO9B27/04; devices for holding or supporting

maps A47B97/02; for computing purposes G06G1/14, GO9B1/16:
display boards GO9F)

G01C21/00

Navigation; Navigational instruments not provided for in
groups (measuring distance traversed on
the ground by a vehicle G01C22/00: control of position, course,
altitude or attitude of vehicles GO5D1/00; traffic control systems
for road vehicles involving ission of navigation it i
to the vehicle G08G1/0968)

G08G1/00

IPC classification codes:

G09B29/00

Maps; Plans; Charts; Diagrams, e.g. route diagram (star.
maps GO9B27/04; devices for holding or supporting
maps A47B97/02; for computing

purposes G06G1/14, GO9B1/1€: display boards GQ9F)

G06Q50/00 GO06T17/00
y: pecially adapted for specific business. Three di ional [3D] e.g.data ion of 3D
ectors, e.9. utilities or tourism i ics G16H) objects

characterized by théollowing codes (either considered individually or in combinations):

GM®GI100, referring toTraffic control systems for road vehicles (arrangement of road signs or traffic signals EO1F9/00;

automatic vehicle control B62D)

G01C27100, referring to Navigation; Navigational instruments not provided for in groups G01C1/0G01C19/00

(measuring distance traversed on the ground by a vehicle G01C22/00; control of position, course, altitude or attitude
of vehicles G05D1/00; traffic contraystems for road vehicles involving transmission of navigation instructions to the
vehicle GO8G1/0968)

Gm®B2900, referring toMaps; Plans; Charts; Diagrams, e.g. route diagram (star maps G09B27/04; devices for holding
or supporting maps A47B97/02; for aaputing purposes G06G1/14, G09B1/16; display boards GO9F)

GO01sS19/00, referring to Satellite radio beacon positioning systems; Determining position, velocity or attitude using

signals transmitted by such systems
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G06Q5000, referring toSystems omethods specially adapted for specific business sectors, e.g. utilities or tourism

(healthcare informatics G16H).

GO6T1700, referring to Three dimensional [3D] modelling, e.g. data description of 3D objects

The ceoccurrence of two IPC or CPC classificatodes identifying single patents familimgy befrequently referring to

the presence of an IP&uch as G09B220 (Map spot or coordinate position indicators; Map reading aids (optical
projection apparatus per se GO3Byvhile the frequency o€o-assignments of codes is relatively low as far as the CPC
classification codes are concern@digure45).

Figure45 Marine mapping:Cooccurrence of IPC classification codes (leftmost table) and CPC classification codes (rightmost table)

NumberOfFamilies ipc_class_symbol_1 |ipc_class_symbol_2
A4

68 GO9B 29/10
41 GO9B 29/00
32 GO9B 29/10
30 GO9B 29/00
22 GO9B 29/00
17 G09B 29/00
GO09B 29/00
GO09B 29/10

M=

N

oo

G09B 29/00
G01C 21/26
GO1C 21/26
GO6T 17/05
GOBF 17/30
G01C 21/34
GO01S 19/14
G01C 21/34

-

14 G09B 29/007

w0

o o o v o~

HO4W 4/029
HO4L 67/12

GO09B 29/003
GO09B 29/007
GO09B 29/106
GO09B 29/106
HO4W 4/029

NumberOfFamilies cpc_class_symbol_1 | cpc_class_symbol 2

GO6F 16/29
HO4L 67/18
G06Q 30/0601
GO6T 17/05
G01C 21/20
G01C 21/367
GO6F 16/29
HO4L 67/12

A meaningful piece of information about the technical concepts characterizing single patents families may be argued from

the followingFigure46.

Figure46 Marine mapping: List of technical concepts associated to each patent family of the dataset and ranking

docdb_family_id applin_title

25375231 MAP DOWNLOADING SYSTEM WITH GPS AND TRANSCEIVER
35784715 METHOD AND SYSTEM TO MONITOR AND CONTROL DEVICES UTILIZING WIRELE
36118045 Methad and system to monitor persons utilizing wireless media
36954007 Method and system for identifying and defining geofences
37108462 Method and System for Initiating and Handling an Emergency Call

37215348 VIRTUAL EARTH

37440585 ANORDNUNG UND VERWENDUNG GEOGRAPHISCHER GEBIETE ZUM UBERWACH

VON BEWEGLICHEN EINHEITEN
38478394 DYNAMIC RENDERING OF MAP

INFORMATION

39023488 METHOD AND SYSTEM TO CONFIGURE AND UTILIZE GEOGRAPHICAL ZONES

<

docdb_family_id Tech_concept  Tech_concept #2

#1

25375231 TRANSCEIVER DOWNLOAD

35784715 GEOGRAPHIC USER PATH
AL ZONE

36118045 GEOGRAPHIC USER PATH
ALZONE

26954007 GEO FENCE WIRELESS

37108462 GEOGRAPHIC USER PATH
AL ZONE
37215348 MAP RECORDING

Tech_concept #3

PERSONAL
COMMUNICATION
SYSTEM

ZONE DATA

ZONE DATA

GEO FENCE EVENT
ZONE DATA

VIRTUAL GROUND

Tech_concept 24

VOICE DATA

PHYSICAL
ARRANGEMENT
PHYSICAL
ARRANGEMENT
VIRTUAL SPATIAL
BOUNDARY
PHYSICAL
ARRANGEMENT
TIMESTAMP

26731007, Brodurte and nmiascas for necacsing informatinn ralstad tn weathar and nthar &

Count of patent families per technical concept

Tech_concept

Tech concept#5  Tech_concept #6

DIGITAL MAP
PROCESSOR INFORMATION
WIFI RADIO TRANSPONDER
WIFI RADIO TRANSPONDER
GEOGRAPHICAL PHYSICAL
BOUNDARY WIRELESS

WIFI RADIO TRANSPONDER
VISUAL DATA VISUAL

Tech_concept 27

MODEM

TRANSPONDER
INTEGRITY
TRANSPONDER
INTEGRITY
GRAPHICAL MAP

TRANSPONDER
INTEGRITY
INPUT DATA VISUAL

arof patent families

Techconcept#8  Techconcept®? 4

PERSONAL DIGITAL  COMMUNICATOR LO
COMMUNICATOR

RADIO GEOGRAPHICAL COO
CONNECTIVITY
RADIO GEOGRAPHICAL COO
CONNECTIVITY

GEO FENCEDATA  TELEPHONY FUNCTIC

RADIO GEOGRAPHICAL COO
CONNECTIVITY
PREDICTED FUTURE PARTICIPATING INSUFv

a3) Monitoring and Observing systems for Marine Eionment A Seawater sensors

The simplest schemallowing to visualize the distribution of the technical fields among the patent families is shown in

Figure47.
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Figure47 Seawater sensordviap of the technology fields defined by WIPO

Classification of the technologies: Patstat

Measurement

Environmental technology

Control

Chemical engineering

Analysis of biological materials

32

Other sp... |Comput...

Technical fields (WIPO):

B Analysis of biological materials

Audio-visual technology
B Basic materials chemistry
M Biotechnology
B Chemical engineering
® Civil engineering
B Computer technology
M cControl
® Digital communication

M Engines, pumps, turbines

B Environmental technology
Food chemistry
Furniture, games

M Handling

B 1T methods for management
Machine tools

Materials, metallurgy
B Measurement

Mechanical elements

Medical technology

Optics
B Organic fine chemistry

Athor cancmar mnnde

™ Electrical machinery, apparatus, en.

Macromolecular chemistry, polym..

Micro-structural and nano-technol.

The clustering of the patent documents according to patterns defined by one or more technical fields is consistent with
the analysed topic and the identification of the technologies specifically dealing with theesiidr is possibleA quite

relevant nunber of technical fields is associated to thatent families, thus suggesting that the applicability of sensors is
widespread Clustering the documents of the same dataset may be based on the classification codes, either IPC or CPC.
The followingdfigure Figure48) refers specifically to the IPC classification codes:

Figure48 Seawater sensors: clustering of the patent families basedtloa identification of patterns of IPC classification codes

IPC classification
codes:

<02
TREATMENT OF WATER, WASTE
WATER, SEWAGE, OR SLUDGE

Co2F

TREATMENT OF WATER, WASTE
WATER, SEWAGE, OR

SLUDGE (separation in general BO1D:
special arrangements on waterborne
vessels of installations for treating
water, waste water or sewage, e.g.
for producing fresh water, B63):
adding materials to water to prevent
«corrosion C23F; treating
radioactively-contaminated

pos

IPC classification
codes:

IPC classification codes:

E02

HYDRAULIC

C02F1/00 ENGINEERING; FOUNDATIONS; SOIL
Treatment of water, waste water, or SHIFTING

sewage (CO2F3/00 - CO2F9/00 take

precedence) E02B
HYDRAULIC ENGINEERING (ship-
C02F1/103 lifting E02C; dredging EO2F)
Nature of the water, waste water,
sewage or sludge to be treated E02B15/00
Cleaning or keeping clear the surface of
open water; Apparatus

therefor (construction of ships or other
waterborne vessels B63B, e.g. vessels
specially adapted for collecting
pollution from open water B63B35/32;
in swimming o splash baths or

pools E04H4/16)

v..
IPC classification codes:

Eo1
MACHINES OR ENGINES IN GENERAL; ENGINE PLANTS IN
‘GENERAL: STEAM ENGINES

FOIN
GAS-FLOW SILENCERS OR EXHAUST APPARATUS FOR
MACHINES OR ENGINES IN GENERAL: GAS-FLOW SILENCERS
OR EXHAUST APPARATUS FOR INTERNAL COMBUSTION
ENGINES (evacuation of fumes from the area where they are
produced B08815/00: arrangement of exhaust or silencing apparatus
on percussive tools B25D17/12 : arrangements in connection with
gas exhaust of propulsion units in vehicles BE0K13/00, on ships
‘or other waterborne vessels B63H21/32, on aircraft B64D33/04;
arrangement of exhaust or silencing apparatus on firearms F41A21/3
\ground installations for reducing aircraft engine or jet noise B64F1/2¢
silencers specially adapted for steam engines FO1B31/16; air-intake
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EEEE
i i,
3 et Al
d s o
IPC classification codes: IPC classification codes:

IPC classification codes:

Go1
MEASURING; TESTING Inn

e Investigating or analysing materials by specific no IPC classification
INVESTIGATING OR ANALYSING MATERIALS BY ultraviolet methods not covered by codes:
DETERMINING THEIR CHEMICAL OR PHYSICAL light (GO1N3/00 - GO1N19/00 take groups GO1N1/00 - GOIN31/00

PROPERTIES (measuring or testing processes other precedence)
than immunoassay, involving enzymes or
microorganisms C12M, C12Q)

Investigating or analysing materials by specific
methods not covered by
groups GOIN1/00 -

Excluding the documents not identifiable by means of IPC classification codes, the majority may be included in patterns
characterized by the following codes (either considered individuallg combinations):

CO2F100, referring toTreatment of water, waste water, or sewage (C02F3/0002F9/00 take precedence).

CO2F1103, referring toNature of thewater, waste water, sewag®er sludge to be treated.

E02B15300, referring toCleaning okeeping clear the surface of open water; Apparatus therefor (construction of ships
or other waterborne vessels B63B, e.g. vessels specially adapted for collecting pollution from open water B63B35/32;
in swimming or splash baths or pools E04H4/16)

FO1N300, referring toExhaust or silencing apparatus having means for purifying, rendering innocuous, or otherwise
treating exhaust (electric control FO1N9/00; monitoring or diagnostic devices for exhaas treatment apparatus
FO1N211/00; collecting or removingxhaust gases of vehicle engines in workshops B08B15/00, on highways E01C1/005)
GO01N2100, referring toInvestigating or analysing materials by the use of optical means, i.e. usingmsillimetre
waves, infrared, visible or ultraviolet lighfGO1N3/00- GO1N19/00 take precedence)

GO01N3300, referring tolnvestigating or analysing materials by specific methods not covered by groups GO1N1/00
GO1N31/00

GO8T1700, referring to Three dimensional [3D] modelling, e.g. data description of 3D otgec

One clustercharacterized by the cassignment of the CPC classification codes GO1N33/00 and GO1DRIFasu(ing

or testing not otherwise provided fyrcan be detected.

The coeoccurrence of two IPC or CPC classification codes identifying single patents families moaynoeh frequent,
considering that the dataset consists 897 non duplicated patent families. Howeveelevant IPC classification codes

may bereferringto the presence of an IPCPCsuch a£02B1510 (Cleaning or keeping clear the surface of open water;
Apparatus therefor (construction of ships or other waterborne vessels B63B, e.g. vessels specially adapted for collecting
pollution from open water B63B3352; in swimming or splash baths or pools E0O4H}/A6Devices for removing the
material from the surface (E02B15/041, E02B15/042, E02B15/06 take precedentI/CPB63B35/32 {essels or

similar floating structures specially adapted for specific purposes and not otherwise providey for collecting
pollution from open wateywhile the frequency of cassignments of codes is relatively low as far as the CPC classification
codes are concernedFigure49).
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Figure49 Seawater sensorsCaoccurrence of IPC classification codes (leftmost table) and CPC classificatiels ¢aghtmost

table)
Qi it st i}
v v
23 EO2B 15/10 B63B 35/32 14 E02B 15/10 B63B 35/32
11 CO2F 103/08 CO2F 1/44 13 C02F 9/00 CO2F 1/001
9 CO2F 103/08 CO2F 101/16 11 B63B2022/006 B63B 22/00
9 GD1N 30/06 GO1N 30/02 9 GO1N 30/06 GOTN 30/02
8 ADTK 63/04 AOTK 63/00 & CO2F 9/00 CO2F 1/283
8 GO1N 30/72 GO1N 30/02 & C02F2103/08 CO2F 9/00
8 GO1N 30/72 GO1N 30/06 8 GO1N 30/72 GO1N 30/02
8 GO06K 9/62 GO6K 9/00 8 GO1N 30/72 GO1N 30/06
8 G06Q 50/26 G06Q 10/06 8 GO1N2030/062 GO1N 30/02
7 CO2F 1/44 BO1D 65/02 8 GO1N2030/062 GO1N 30/06

A meaningful piece of information about the technical concepts characterizing single patents families may be argued from
the followingFigure50.

Figure50 Seawater sensord:ist of technical concepts associated to each patent family of the dataset and ranking

docdb_family_id appln_title N Count of patent families per technical concept
35320956 Antagonistic Properties of Reef Fish Microflora SHIP _
39536938 Fluorogenic pH sensitive dyes and their method of use szawater (N
43356675 SYSTEMS AND DEVICES FOR TREATING AND MONITORING WATER, WAS _ REMOTE SENSING _

OTHER BIODEGRADABLE MATTER osei [
43410393 ‘sparelho e processo para tratar 2gua residual.’ s+

44146168 MICROBIALLY-BASED SENSORS FOR ENVIRONMENTAL MONITORING . _
45098582 TEXTILE-BASED PRINTABLE ELECTRODES FOR ELECTROCHEMICAL SENSI _ . _ - .
seawarer Desaunizarion [

46298500 / Method for Preparing a Polymer/Biological Entities Blend
- . < unnianned aeriaL veHicLE [T
47439052 Depth Filters For Disposable Biotechnological Processes

tech_concej

49758855 METHODS AND SYSTEMS FOR TURBULENT CORROSION RESISTANT HE/ o 20 40
. SMD72215_SVETER ENR \WATER EXTRACTION ) N nrof patent families
docdb_family id tech_concept #1 tech concept#2  tech_concept #3  tech_concept #4 tech_concept #5  tech_concept #6  tech_concept #7  tech_concept #8 tech concept #9

35320956 MICROORGANIS  BIOFILM INHIBITING NHIBITING REEF FISH INFLAMED BACTERIA CANDIDA ALBICANS  PROSTATE GLAND BACTERIAL INF

M INHIBITING FORMATION GROWTH MICROFLORA MUCOPERIOSTE

FORMATION AL LINING

39536938 SUBSTITUTED FORMULA PH SENSITIVE FORMULA IlI FLUOROGENIC FORMULA Il SUBSTITUTED ALKYL ARYL SUBSTITUTION

HETEROCYCLYL ~ COMPOUND DYE PH SENSITIVE COMPOUND HETEROARYL SUBSTITUTION

DYE
43356675 WASTEWATER BIODEGRADANT  AEROEIC BIODEGRADABLE METHANOLOGEN ELECTRICAL ANAEROBIC NTERLAYER ELECTRON ACCEPTOR
DEGRADATION SUBSTANCE C POLE DEGRADATION

MICROORGANIS
M
43410393 WASTEWATER WASTEWATER ELECTROCHEMIC WASTEWATER ELECTROCOAGUL ELECTROOXIDIZI ELECTROCOAGU INFLUENT FLOWRATE WASTEWATER OXIDIZATION

TREATMENT AL TREATMENT  ELECTROCHEMIC ATING NG LATION
ALTREATMENT  CONTAMINANT  CONTAMINANT
AA14R1RR. WASTFWATFR RINDEGRANANT  AFRORIC RINDEGRANARIE METHANOIOGFN FIECTRICA ANAFRORIC NTERI AVER FI FCTRON ACCFDTOR

a4) Monitoring and Observing systems for Marine Environmé&ntUnmanned underwater vehicles
(UUV)

The simplest schemallowing to visualize the distribution of the technical fields among the patent families is shown in
Figure51.
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Figure51 UUV: Map of thetechnology fields defined by WIPO

Classification of the technologies: Patstat Technical fields (WIPO):
Analysis of biological materials
Audio-visual technology
Basic materials chemistry
Chemical engineering

™ Civil engineering

B Computer technology

™ Control

™ Digital communication

B Electrical machinery, apparatus, en

B Engines, pumps, turbines
Environmental technology
Furniture, games
Handling

B T methods for management
Machine tools
Materials, metallurgy

B Measurement

B Mechanical elements

Telecommunications. Optics

— " Organic fine chemistry

Civil enginee... Other consumer goods

25 1 B Other special machines
Other special machines Semiconductors

IT metho Surface technology, coating
21 11 B Telecommunications

Thormal nraraccne and annaratoe

Transport Control

Measurement

The clustering of the patent documents according to patterns defined by one or more technical fields is consistent with
the analysed topic and the identification of the technologies specifically dealing wiguttigector is possible. Clustering

the documents of the same dataset may be based on the classification codes, either IPC or CPC.The followkiguigure (
52) refersspecifically to the IPC classification codes:

Figure52 UUV:clustering of the patent families based on the identification of patterns of IPC classification codes

IPC classification IPC classification codes:
codes: 863
SHIPS OR OTHER WATERBORNE
603 VESSELS; RELATED EQUIPMENT
CONTROLLING: REGULATING
BE3G
GO:D OFFENSIVE OR DEFENSIVE ARRANGEMENTS
SYSTEMS FOR CONTROLLING OR ON VESSELS; MINE-LAYING; MINE-
REGULATING NON-ELECTRIC SWEEPING; SUBMARINES: AIRCRAFT
VARIABLES (for continuous casting of CARRIERS (means of attack or defence in
metals B22D11/16; valves per se F16K; general, e.g. turrets F41H)
sensing non-electric variables, see the
relevant subclasses of GO1; for B63G8/00
regulating electric or magnetic Underwater vessels, e.g.
variables GOSF) submarines; Equipment specially adapted
therefor (submarine hulls B63B3/13; diving
G0SD1/00 chambers with mechanical link, e.g. cable, to
Control of position, course or altitude a base B63C11/34; divers' sleds BE3C11/46;
of land, water, air, or space vehicles, torpedoes F42B19/00)

e.g. automatic pilot (radio navigation
systems or analogous systems using
other waves G015)

Excluding the documents not identifiable by means ofdR€sification codes, the majority may be included in patterns
characterized by the following codes:

G05D1/00, referring toControl of position, course or altitude of land, water, air, or space vehicles, e.g. automatic pilot

(radio navigationsystems or analogous systems using other waves GO1S) 39/107
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B63G8/0Q referring toUnderwater vessels, e.g. submarines; Equipment specially adapted therefor (submarine hulls
B63B3/13; diving chambers with mechanical link, e.g. cable, to a base B63C11/34; dileds'B63C11/46; torpedoes

F42B19/00)

As observed in the case GfK S

dal NAGAYS

A dzNBS At | y@B8cturrdnge Rf twin{IPClowCPE S NJ

classification codes identifying single patents families may be not much frequent, consideringethlataset consists of
504 non duplicated patent families. However, relevant IPC classification oftdgsre53) may bereferring to the
presence of an IPC/CPC sasiB64C39/0ZAircraft not otherwise provided for

Figure53 UUV: Ceoccurrence of IPC classification codes (leftmost table) and CPC classification codes (rightmost table)

NumberOfFamilies ipc_class_symbol_1 ipc_class_symbol_2
v

14 B63G 8/00 B64C 39/02
12 B64C 39/02 GO5D 1/00
11 B63G 8/00 B63G 8/08
10 B63B 35/00 B63G 8/00
10 B63G 8/00 B63G 8/22
9 B63C 11/52 B63G 8/00

NumberOfFamilies | cpc_class_symbol_1 cpc_class_symbol_28
v

21 B63G 8/001 B63G2008/002
11 B63G 8/001 B63G2008/004
11 B63G 8/001 B63G2008/005
11 B64C 39/024 B64C2201/146
10 B63B 35/00 B63B2035/006
10 Be4C 39/024 B64C2201/141

A meaningful piece of information about the technicahcepts characterizing single patents families may be argued from
the followingFigure54.
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Figure54 UUV:List of technical concepts associated to each patent family of the dataset and ranking
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AUTHORITY AIRCRAFT IDENTIFICATION CONTROLLED

3.a KEYPOINTS

1 The information arguable from the analysis mgrbhsed on the technical fields defined by WIPO is consistent for
each of thefour subsectors, however, the scarce granularity suggéistg the evaluation of the frequency of
assignment of IPC/CPC classification cadag bethe most appropriate approach
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1 The clustering of the patent documenrttigghlightsa different trend if thedMonitoring and Observing systems for
Marine Environmer# sector is compared to the other sectors examined. Indeiedthe former case the
compositionof the patterns based oiPCCPC codes Eeldom characterized by more than one classification code.
Consistently, when examining the-ococurrence othe classification code# turns out that despite each dataset
includes several hundreds of naluplicated patent familiesthe frequency ofassociatedclassification codes is
quite low. These results suggest that thechndogies characterizing each sulsser belonging toi K Blonitoring
FYR hoaSNWAy3 aeéaiSyasecohrrahba predidely Slentfigt dgsNahe/ or By spécific
IPC/CPC classification codesiereaspatterns comprising several classification codes wsgallynecessary to
properlyidentify and differentiatethe technologies of the other sectors.

1 Excluding tb G01S subclagRADIO DIRECTKBNNDING; RADIO NAVIGATION; DETERMINING DISTANCE OR
VELOCITY BY USE OF RADIO WeétwESharacterizingd 2 G K G KS dal NAGAYS &dzNBISAfT €
YI LA Yy 3¢ & dzokti doirsnbEeziorsSahalyfeday be idetified by means obpecificclassification
codes, either IPC or CPC, not shared with any ofgimainingthree subsectors.

T AsTI NI Ia GKS a&{ S-kedtoris SoNderaed,yt fumh\dEtdhat 3P@sEPC classification codes identifying
treatments ained at cleaning the polluted water are frequently assigned to the patent familieppears that
vessels specially adapted for collecting pollution from open wateray be suitablefor the environmental
remediation and that a related issue may gt onlyrepresented by the&ontamination caused by the exhagas
of the vehicle enginelut also bythe noise pollution.

4.a BLUE SUSTAINABLE DEVELOPMENETNPL DIVULGATION FOCUSINGHEN
COUNTRIES LOCATED ALONG THE MEDITERRANEAN SEA

al) Monitoring and Observing systems for Marine EnvironméntMaritime surveillance

The number of patent applications filed by the European residents appears signifiodrds already underscored several
patent applications are filed by companies headquartered in Frahceet a more detailed view of the Mediterranean
scenario it may be worth examinirtge rate of divulgation of technical aspects through alternative means (NPL). The
trend emerging from the analysis of the publications of the last two decades is particularly meaningful for Italy, France
and Spain, as revealed Wiigure55 to Figure57, being there evidence of the national and also the traational
collaborations between the institutes/enterprises located in each of the countries mentioned above.
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Figure55 Maritime surveillance: data showing the national and trammational collaborations (NPL research focusing ltaly)
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Figure56 Maritime surveillance: data showing the national and trammational collaborations (NPL research focusing lerance)
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Figure57 Maritime surveillance: data showing the national and trammational collaborations (NPL researdébcusing onSpain)
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Similar diagrams are available as far as other countries located along the Mediterranean Sea are concerned, namely
Greece, Slovenia, Turkdgraeland EgyptConsistently with the observation that THALES is the most prominent player
emerging from the patent assessment, it results that this player is usually involved in collaboeetiarggiable from the
examination of the NPL data.

For each of the countries mentioned above the analysis of the divulgation modalities confirms thaatite forms of
divulgation are preferred to the patent applicatiansigure58 to Figure60 provide such evidence and highlight the
technical elements addressed by the publicationse Thain topics regarding the issues dealing with tharitime
surveillancemay be included in clusters listing the technical concepts, each cluster being evidenced by a different color
on each map.

Figure58 Maritime surveillance:data showing the partition of the publication kind (left) and the relationships between the
automatic keywords (NPL research focusing ltedy)
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Figure59 Maritime surveillance: data showing the partition of the publication kin¢eft) and the relationships between the
automatic keywords (NPL research focusing lerance)
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Figure60 Maritime surveillance: data showing the partition of the publication kind (left) and the relationships between the
automatic keywords (NPL research focusing $pain)
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a2) Monitoring and Observing systems for Marine EnvironméntMarine mapping

The number of patent applications filed by the European residents appe#essmall, although not negligible, therefqre

to get a more detailed view of the Mediterranean scenario it may be worth examining the rate of divulgation of technical
aspects through alternative means (NPL). The trend emerging from the analysis of the publications of the last two decades
is particularlymeaningful for Italy, France and Spain, as revealeBigyre61 to Figure63, being there evidence of the
national and also the transational collaborations between the institutes/enterprises located in each of the countries
mentioned above.

Figure61 Marine mapping data showing the national and transational collaborations (NPL research focusing ltedy)
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Figure62 Marine mapping data showing the national and traneational collaborations (NPL research focusing Brance)
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Figure63 Marine mapping data showing the national and traneational collaborations (NPL research focusing $pain)
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Similar diagrams are available as far as other countries located along the Mediterranean Sea are concerned, namely
Croata, Slovenialsrael and Egypt.

For each of the countries mentioned above the analysis of the divulgation modalities confirms that alternative forms of
divulgation are preferred to the patent applications Figurggure64, Figure65 and Figure66 provide such evidence and
highlight the technical elements addressed by the publications. The main topics regarding the issues dealing with the
marine mappingmay be included in clusters listing the technical concepts, each cluster beirenegitiby a different

color on each map.

Figure64 Marine mapping data showing the partition of the publication kind (left) and the relationships between the automatic
keywords (NPL research focusing taly)
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Figure65 Marine mapping data showing the partition of the publication kind (leftand the relationships between the automatic
keywords (NPL research focusing Brance)
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Figure66 Marine mapping data showing the partition of the publication kind (left) and the relationships between the automatic
keywords (NPL research focusing Spain)
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The number of paterdpplications filed by the European residents appears significant, and as already underscored several

patent applications are filed by companies headquartered in Frandea couple of Italian player§o get a more detailed

view of the Mediterranean sceniar it may be worth examining the rate of divulgation of technical aspects through
alternative means (NPL). The trend emerging from the analysis of the publications of the last two decades is particularly

meaningful for Italy, France and Spain, as revealefligure67 to Figure69, being there evidence of the national dn

also the transnational collaborations between the institutes/enterprises located in each of the countries mentioned

above.
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Figure67 Seawater sensorgdata showing the national and transational collaborations (NPtesearch focusing oftaly)
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Figure68 Seawater sensorgdata showing the national and traneational collaborations (NPL research focusing lerance
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Figure69 Seawater sensorgdata showing thenational and transnational collaborations (NPL research focusing $pair
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Similar diagrams are available as far as other countries located along the Mediterranean Sea are concerned, namely
Croatia, Sloveniand Greece

For each of the countries mentied above the analysis of the divulgation modalities confirms that alternative forms of
divulgation are preferred to the patent applicatianSigure70 to Figure72provide such evidence and highlight the
technical elements addressed by the publications. iaén topics regarding the issues dealing with the seawater sensors
may be included in clusters listing the technical concepts, each cluster being evidenced by a different color on each map.

Figure70 Seawater sensorsdata showirg the partition of the publication kind (left) and the relationships between the automatic
keywords (NPL research focusing taly)
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Figure71 Seawater sensorgdata showing the partition of the publication kind (left) and theslationships between the automatic
keywords (NPL research focusing Brance)
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Figure72 Seawater sensorgdata showing the partition of the publication kind (left) and the relationships between the automatic
keywords (NPL reseah focusing orSpain)
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As far as théechnical priorities are concerned, from the diagram specifically mapping the keywbiigs French players
the quotation of the Marine Strategy Framework Directiy®SFD)can be detected due to theelevant number of
documents in which such initiative is mentioneudticle 20 of the MSFD claiisk I & ¢ KAt S GKS 9! Qa

4Law- EU Coastal and Marine Polidgnvironment European Commission (europa.eu)
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environmental protection is one of the most comprehensive and ambitious worldwide, it needs to be beefed up to be
able to tacke predominant pressures such as overfishing and unsustainable fishing practices, plastic litter, excess
nutrients, underwater noise and other types of pollution

a4) Monitoring and Observing systems for Marine Environmé&ntUnmanned underwater vehicles
(UUV)

The number of patent applications filed by the European residenssnall therefore toget a more detailed view of the
Mediterranean scenario it may be worth examining the rate of divulgation of technical aspects through alternative means
(NPL). Thend emerging from the analysis of the publications of the last two decades is particularly meaningful for Italy,
France and Spain, as revealedrigure73to Figure75, being there evidence of the national and also the traational
collaborations between the institutes/enterprises located in each of the countries mentioned above.

Figure73 UUV data showing the national and traneational collaborations (NPL research focusing ltedy)

Figure74 UUV data showing the national and traneational collaborations (NPL research focusing erance

Figure75UUV data showing the national and transational collaborations (NPL research focusing ®pain

For each of the countries mentioned above the analysis of the divulgation modalities confirms that alternative forms of
divulgation are preferred to the patent applicationBigure76 to Figure78 provide such evidence and highlight the
technical elements addressed by the publications. The main topics regarding the issues dealing with the seawater sensors
may be included in clusterstiisg the technical concepts, each cluster being evidenced by a different color on each map.
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