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OkeaHbm ce npomeHst no-6bp30,
omkoakomo moxkem ga 20 HabalogaBame.
Mopckomo 6uoAoz2udHO pa3zHooOpa3zue
ce npomeHs 6bp30 nog Bb3zgeucmBuemo
Ha kaAumamuyHume npoMeHu u yoBewkama
geuHocm. B 9-omo uzgaHue Ha gokaaga
L<Copernicus Ocean State Report® ce
npegynpexkgaBa, ye kaumamuuHume
NpoMEeHu, 3azybama Ha 6UOAO2UYHO
pa3HooOpa3ue u 3ambvpcsaBaHemo
noHacmosiwemMm 3acsizam Bcuuku
okeaHcku 6aceuHu.

Bvnpeku moBa 2zoasama yacm om
6uopa3zHoobpa3zuemo Ha okeaHa ocmaBa
cAab0 npoyueHa u moxke ga 6vge 3a2ybeHa,
owe npegu ga 6bge gokymenmupaHa. 3a
pa3zAauka om ¢puzuyHUME UAU XUMUYHUME
cBoucmBa, buoro2uuHUME npouecu ca
MHO20 hOo-CAO>KHU 3a HabAlogeHue u
0606wabane, koemo Bogu go 3HauuMeAHU
nponycku B Hawemo pa3zbupaHe 3a
mopckume ekocucmemu. Nopagu moBa
nogobpsiBaHemo Ha MOHUMOpUH2a Ha
6uopazHoobpazuemo € om cbuecmBeHo
JHAYeHuUe 3a hoghoMazaHe Ha
uHpopmupaHomo B3emaHe Ha peweHus

u 3a ocuzypsiBaHe Ha no-ycmouuuBo
6vgewe. Mexkgy 33 % u 44 % om
konkpemHume ocHoBHU oueHeHu mopcku
2pynu ca 3acmpaweHu om u3ue3BaHe.

Me>kgy 33 % u 44 % om
konkpemHume ocHoBHu
oueHeHu mopcku zpynu ca
3acmpaweHu om u3uye3Baxe.
33% to 44% of specific major
assessed marine groups are

threatened with extinction.

The ocean is changing faster than our
ability to monitor it. Marine biodiversity

s changing rapidly under the combined
pressures of climate change and human
activities. Ihe 9th Edition of the Copernicus
Ocean State Report warns that climate
change, biodiversity loss, and pollution
currently affect all ocean basins.

Yet much of the ocean's biodiversity
remains poorly understood and may be
ost before It Is even documented. Unlike
bhysical or chemical properties, biological
brocesses are far more complex to observe
and integrate, resulting in significant gaps In
our understanding of marine ecosystems.
Improving biodiversity monitoring is
therefore essential to support informed
decision-making and ensure a more
sustainable future. 33% to 44% of
specific major assessed marine groups

are threatened with extinction.

44% 28%

BugoBe 3acmpaweHu om u3zue3zBane
Species threatened with extinction

38%
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[TPOEKTbT ANERIS
PROJECT ANERIS

PuHaHCcupaH NO npozpamMama Funded under the European Commission’s
»2Xopu3zoum EBpona®“ na EBponeuckama Horizon Europe programme, grant
koMmucus, cnopazymeHue 3a 6e38b3me3gHa agreement No 101094924 ANERIS
nomow, N2 101094924, npoekmovm ANERIS was established to develop innovative
6e cb3lgageH c ueA pazpabomBaHe Ha tools and technologies to address the rapid
uHOBamuBHU UHCMpPYMEHMU U MEXHOAO2UU loss of marine biodiversity by transforming
3a cnpaBsiHe ¢ 6bp30mo u3zue3zBaHe Ha how ocean life i1Is monitored, studied,
mMopcko buopa3zHoobpazue upe3 npomsiHa and managed.

Ha Ha4yuHa, no koumo ce HabAlogaBam,
uzcaegBam u ynpabasBam mopckume
ekocucmemu.

A N E R | N3epakgaHe Ha caegBaw,o C yyacmuemo Ha akagemMuuHume
nokoAeHue uHCMmpyMeHmu u cpegu, uHgycmpusima, gop>kabHu
uHppacmpykmypa 3a HabAlogeHue op2aHu u 2pakgaHckomo o6wecmBo,
Ha mopckama cpega 3a noOCMosiHHU npoekmbvm ANERIS npegaaza
P uzmepBaHus u MOHUMOpUHZ koHuenuussma 3a OnepamuBHa
| @ | Ha okeanckus u kpaubpexkHus mopcka 6uoAaozus, 3a ga ocuzypu
®_® >kuBom, kakmo u 3a maxnama no-6vp3u, no-kayuecmBenu, Hage>kgHu

6bp3a uHMepnpemauus u U goCMbNHU gaHHU 3a mopckus

OnazBane na mopckomo u
kpaubpe>kHomo 6uopa3zHoobpazue

Yp€3 MEXHOAOZUYHU, HAYYHU U
MEMOJOAO2ZU4HU uHoBauuu 6
o6Aacmma Ha omkpuBanemo u

MISSION Pa3npocmpaneHue go Becuuku u kpau6pekHus >kuBom upe3

MISSION  3auHmepecoBaHu cmpaHu. u3znoA3BbaHemo Ha HOBu mexHoAOozuu.
To build the next generation of Involving academia, industry,
marine-sensing instruments and governments and civil society, ANERIS
infrastructure for systematic routine proposes the concept of Operational
measurements and monitoring of Marine Biology (OMB) to provide faster,
oceanic and coastal life, and their higher quality, reliable, and accessible
rapid interpretation and dissemination marine and coastal life data using
to all interested stakeholders. novel technology.

MOHUMOPUH2a Ha mopckus >kuBom.
Protecting marine and coastal
biodiversity through technological,
VISION  scientific and methodological
VISION  Innovation in the fields of marine
Ife-sensing and monitoring.,

[MTPOEKTbT ANERIS LLE AOINPMHECE KbM BOPBATA
CbC SATYBATA HA BUOPASHOOBPASWE YPE3:
THE ANERIS PROJECT WILL CONTRIBUTE TO

THE EFFORTS AGAINST BIODIVERSITY LOSS BY:

Pazpa6bomBane Ha 11 uHoBamuBHu [Mogkpena 3a npaBumeAacmBama upe3 KOHCOPLUNYM

mexHoAo2uU 3a HabAlogeHue Ha npegocmaBsine Ha nogob6peHu cucmemu CONSORTIUM

mopckus )kuBom upe3 2eHOMHuU, 3a HabAlogeHue u gocmbnHU gaHHU 3a

obpazHu, 6uo-oNnMuUYHU UHCMPpPYMEHMU. ynpaBaeHue Ha okoAaHama cpega. 25 napmubopcku opzaHuzauuu om 13

Developing 11 innovative technologies for Supporting governments by providing, gbp>kaBu 8 EBpona u CpeguzemHomopuemo

marine life-sensing using genomic, improved observational systems and 25 Partner organizations from 13 countries in

participatory, imaging and bio-optic tools. accessible data for environmental Europe and the Mediterranean Basin
management.

Pa3zpa6bomBane Ha npozpamu 3a 06yueHue
3a paboma c Bcuuku HOBu mexHoAOz2uU CmumyaupaHe Ha gpakgaHckomo

3a 3auHmepecoBaHume cmpaHu om o6bwecmBo upe3 BvbzmokHocmu 3a 2 5 U Vs ﬂpqekau napmixsopu
akagemuume, uHgycmpuume u akmuBHo yuacmue, 2parkgancka nayka Project partners
gbprkaBHume agmuHucmpauuu. u Mpe>ku 3a compygHuuecmBo.

Developing training programs for the Empowering civil society through Avbprkabu

operation of all new technologies for participative technologies, citizen 1 3 < Countries

academic, governmental and industry science and collaborative networks.

stakeholders. 11 N~ TexHoAoz2uu

Technologies

BvBerkgane Ha koHuenuusima 3a - "
,OnepamuBua mopcka 6uorozus® OgUHU NPOgLAKUMEAHOCM
(OMDbB) 3a gbA20CPOYHU CUCMEMHU 4 /NN Vears duration

uzmepBaHus Ha Hawume okeaHu.
Mua. eBpo ¢puHaHcoBa

l)r}tgsgrggirgﬁ\jggr?:%iology ~1O NS nogkpena om EC
(OMB) for long-term routine Mill Euro financial
measurements of our oceans. contribution of the EU
B ocHoBama Ha npoekma cmou At the heart of the project 1s Operational
onepamuBHama mopcka 6uorozus (OMBbB) - Marine Biology (OMB), a new approach

HOB nogxog, koumo unmezpupa ceHzopHU that integrates next-generation sensing
MmexXHOAO2uUuU om HOBo nokoAeHue, technologies, digital infrastructures, and
uudppobu unppacmpykmypu u HayuyHO collaborative science Into a biodiversity
cbmpygHuuecmbBo 8 uHpopmauuoHHa iInformation system, enabling systematic,
cucmema 3a buopazHoobpazuemo, long-term monitoring of ocean and
no3BoAsBawa cucmeMmamuyHo u coastal ecosystems, alongside the
gbA20CpOoUYHO HabAlogeHue Ha okeanckume rapid interpretation and dissemination

u kpaubpekHume ekocucmemu, kakmo u of biodiversity information. Bringing

6bp30mo mbAkyBaHe u pazgnpocmpaHeHue together 25 organisations, universities,

Ha uHdpopmauus 3a buopazHoobpazuemo. research institutes, private companies,
O6egunsBauku 25 op2aHu3zauuu, cpeg etc, with various fields of expertise,

koumo yHuBepcumemu, HayuHu ANERIS Is laying the foundations for the
UHCMuUMyMmMu, YyacmHu komnaHuu, future of marine biodiversity observation.

pa3zHoobpazHa ekcnepmuia, ANERIS
noAaza ocHoBume 3a 6bgewemo

Ha HabAlogeHuemo Ha Mmopckomo
6uopa3zHoobpa3zue.



OIEPATVBHA
MOPCKA BNOAOI N5
OPERATIONAL
MARINE BIOLOGY

OnepamuBrhama mopcka 6uoAozust

(OMBbB) e HOB nogxog 3a HabAlogeHue

Ha Mmopckomo 6uopa3zHoobpa3zue,

koumo no3BoAsBa cucmemamuueH u
gbA20CPOYEH MOHUMOPUHZ HA okeaHckume
u kpaubpe>kHnume ekocucmemu, kakmo
u 6bp30 npegocmabsiHe Ha uHpopmauus
3a buopa3zHoobpazuemo B nogkpena Ha
Haykama, noaumukume u ynpabAaenHuemo
Ha okoAHama cpega.

[MTpogbakumeaHo
OMDBb nabAlogenue
Sustained OMB

observation

Onpegeasine
Ha HUBomo Ha
nocmuwkumocm
Establishing
feasibility

LLlupoko o6wecmBeno
noA3Bane Ha OMb
uHpopmauusima
Societal use of

OMB information

[1lpezaeg Ha
me>kgyHapogHume
konBeHnuuu
Review of
International
conventions

AHaAu3 Ha
MEXHOAOZUUME
8 ANERIS
ANERIS
Technology
analysis

PazpabomBane
Ha MEeXHOAO2UU
Technology
development

ANERIS u3zzpa’kga ocHoBume Ha
onepamuBHama mopcka 6uoAozus

ypel3 uHmezpupaHe Ha uudpobu
uzobpakeHus, zenHomuka u 2parkgancka
Hayka ¢ guzumaAHu uHppacmpykmypu u
npuHuunume 3a FAIR ganHu (Hamupaemu,
goCmMbNHU, cbBMecmuMu u NOBMOpPHO
u3znoa3zBaemu). 3aegHo me3u MEeXHOAO2UU
mpaHcpopmupam HabAlogeHussima Ha
mMopckama cpega B gocmvbnHu 3HaHuUS

u UHCMpymeHmu 3a B3emaHe Ha peweHust
B nogkpena Ha ona3zBaHemo Ha
okeanckume ekocucmemu.

OMb npogykmume

addressing

Operational Marine Biology (OMB) is
a new approach to observing marine
biodiversity, enabling systematic, long-
term monitoring of ocean and coastal
ecosystems and the rapid delivery of
biodiversity information for science,
policy, and environmental management.

Hamuck Bvpxy
mopckomo
pazHoobpazue
On marine
Biodiversity
Conservation

HacoueHu kbm Hy>kgume

Ha obwecmBomo
OMB products

socletal needs

Vnuuyuupane
Ha peweHus

Initiate
solutions

KapmozpadupaHe Ha
3auHmepecoBaHume

cmpaHu
Stakeholders

mapping

BHegpsiBane
u mecmBaHe
Deployment
and testing,

ANERIS 1s building the foundations of
OMB by integrating imaging, genomics,
and participatory science with digital

infrastructures and FAIR data principles.

Together, these technologies transtform
marine observations into accessible
knowledge and decision-support tools
for protecting ocean ecosystems.

O6wecmBeHu
Hy>kgu u
me>kgyHapogHu
3agbakeHus
Societal needs
and International
obligation

[MpoyuBaHe

Ha npo2pamu
3a HabAlogeHue
Survey of
observing
programs

OcvwecmBumocm
u Bvb3geucmBue
Bvpxy EBV
Prioritize based

on feasibility and
Impact on EBVs

dopmyaupoBka
Frame

PuHaAHa
MEeXHOAO2UYHA
pazpabomka

Final co-designed
technology




HABAIOAEHVE HA MOPCKWA
KNBOT B PEAAHO BPEME

O
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EcolTAXA EcoPART

-RVING MARINE
IFE AS TT HAPPENS

[ oAsiMa yacm om mopckomo
6uopa3zHoobpa3zue e mpygHa 3a npsiko
HabAlogeHue. [Topagu ma3u npuuuHa
ANERIS uznoa3zBa unmeAuzeHmHu
kamepu u ycoBbpuwieHcmBaH aHaAu3

Ha u3zobpaykeHus, 3a ga yaaBsa u
uHmepnpemupa mHo>kecmB8o nogBogHu
cHumku, no3BoasBauku HabAlogeHuemo
Ha mopckus >kuBom.

Bvmpewen UV

guog — 3awuma
Internal UV diode -
Antifouling

CneuuaaHo
kBapuoBo cmukao
Custom quartz glass

Cezmenmauus 3a aokaauzauus
(MmogeA cnopeg kauecmBomo
Ha uzobpakeHuemo)
Segmentation based on
detection algorithm (model
depending on image quality)

B3emaHe Ha npobu
cbe CytoSense
Sample acquisition
with Cytosense

ABmomamuyHa
kaacudpukauus
Ha cHumku
Automatic image
classification

) _

[MogBogeH
npodurozpad
The Underwater
Vision Profiler 6

Ha 2-3 cegmuuu ce
cBvp3zBame ¢ UVP6 3a
uMnopmupaHemo kvm
EcoPart u Ecolaxa
Every 2-3 weeks, connect
to the UVP6 to retrieve
the data and import them

In the EcoPart and Ecolaxa

Om mukpockonuunu Bogopacau u gpebHu
BugobBe go no-2oAaemu mopcku opzanHuzmu,
MexXHOAOZuUUMeE 3a 3acHeMaHe u obpabomka
Ha u3zobpa’keHust Ha ANERIS aBmomamuuHo
pazno3HaBam, npebposiBam u npocaegsBam
BugoBeme, pazkpuBauku kak ¢pynkuuoHupam
u ce npomeHssm mopckume ekocucmemu ¢
meueHue Ha Bpememo. [NpegocmaBsuku
no-sicia kapmuhna 3a >kuBoma nog
noBbpxHocmma, me3u MexXHOAOo2uU
nognomazam uHpOpPMUpPaHUME HAay4HU
u3zcAaegBaHus u ycmouuyuBomo ynpabaeHue
Ha mopckama cpega.

Much of the marine biodiversity is difficult
to observe directly. For this reason, ANERIS
uses smart cameras and advanced image
analysis to capture and interpret numerous
underwater images, allowing the
observation of marine life.

KauecmBena ouernka Ha gaHHUMe
* Ouenka na konmpacma
* Ouenka Ha ocmpomama
* Ouenka Ha muna ¢poH
Quality assessment of input
 Color contrast assessment
* Image sharpness assessment 4
 Background type assessment

G

[ enepupaHe Ha
xapakmepucmuku 3a Bceku
Bug (Bkalouumeano kauecmBo
Ha Bxogsiwomo uzobpakeHue)
Generation of features for each
species (including input

image quality)

[MogBogHa o6cepBamopus
OBSEA/SmartBay
Observation platform
OBSEA/SmartBay

KauBaHe u Baaugupane
Ha uzo6pakeHus

8 Ecolaxa

Upload and validate
Images In Ecotaxa

[Mpozpamupane Ha UVP6
ype3 npuAo>keHuemo
OctOs 3a 3agaBaHe Ha
napamMempume Ha 3anuc
Connect and program
the UVP6 using OctOs
application to set the
recording parameters

ABmomamuueH
kaacudpukamop

3a copmupaHe

Ha cCHuMkume

Run the automatic
classifier to get the
images sorted

Ha6op om
uzobpakeHus,
gemekuusi, mabAuua
c xapakmepucmuku
Set of image original,
independent detection,
table of features

2-3 weeks

RECZ]

AAzopummu ¢ ozpaHuyaBawu
pamku 3a AokaAau3zupane

Ha ek3eMnAsipu /o6ekmu
Bounding box detection
algorithms for determining
specimens /objects (OB))

N3XOAHN AAHHU
OUTPUT

TABJIMUA C XAPAKTEPUCTUNKHA
TABLE OF FEATURES

®opma Tekcmypa

o Shape @ Texture
Pa3zmep [Mpe3enmauus

6 Size estimation g Co-presence

o L1Bsm
Color

MakpoopzaHu3zmu
Macroorganisms

O6pabomka

Ha cypoBu gaHHu
Process

raw data

Bu3yaaAuzauus

Ha gaHHU Oom
CytoSense 8 mabao
Cytosense data

in a dashboard

MdumonAaHkmoH
Phytoplankton

3anuc Ha gaHHu

Bb6 BbmpewHama
namem Ha UVP6

3a 2-3 cegmuuu
Let the UVP6 run for
2-3 weeks recording
data and images in
its internal memory

CBaasiHe Ha

gaHHu om EcoPART
Download data
from EcoPART

300nAaHKmMOH
Zooplankton

From microalgae and tiny species to larger
marine organisms, the imaging technologies
of ANERIS automatically recognise, count,
and monitor species, revealing how marine
ecosystems function and change over time.

By providing a clearer picture of life

beneath the surface, these technologies
support informed research and sustainable

marine management.



NAEHTVONUNPAHE HA MOPCKHUTE

OPIAHNSMW YPE3 TEXHUTE
[EHETYHHW OTIIEHAT bU W

-

IDENTIFY MARINE LIFE
GHITS GENE TG

HIROL

NGER

FILES UPLOADER

Select a file
from your machine

PRINTS

Mopckomo 6uopazHoobpazue ocmaBs
MuHuamlopHu cAegu om 2eHemuyeH
mMamepuaA B6 Bogama. AHaAuzupauku
me3u HeBugumu yAuku, yueHume mozam
ga ycmaHoBsam kou BugoBe npucecmBam,

6€3 ga ce HaAaza ga 2u HabAlogaBam npsiko.

3a ga nognomozHe mo3u npouec, ANERIS
pa3zpabomBa HOBu uHCMpyMeHmu, koumo
20 npaBsm no-6bp3 u no-HagexkgeH.
Kamezopu3zupanHu kamo 2eHOMHuU
MEXHOAOZ2UU, Me3U UHCMpPYMEHMU
nomazam 3a ugeHmudpuuupaHeEmMo Ha
mMopckume BugoBe, npocaegsBaHemo
Ha npoMeHume B buopa3zHoobpazuemo

u ocuzypsiBam ueHHa uHpopmauus 6
nogkpena Ha HayyHume u3caegBanus,
ona3BaHemo u ycmouuuBomo ynpaBaeHue
Ha Bogume Ha EBpona.

CopmyepHomo
npuAo>keHue
SLIM 2.0

The SLIM 2.0

ADD A NEW MODULE TO THE WORKFLOW apphca’ﬂon

Drop-down list
of modules

SLIMZ2.0 oGuBane

Ha gaHHU
Data

sourcing

SUMZO

Minmezpauus

Marine biodiversity leaves tiny traces of
genetic material in the water. By analysing
these invisible clues, scientists can discover
which species are present without having
to observe them. To support this process,
ANERIS is developing new tools that make
this faster and more reliable. Categorised
as Genomic technologies, these tools help
identity marine species, monitor changes
in biodiversity and provide valuable
information to support research,
conservation, and the sustainable
management of European waters.

Ha Mema-gaHHU

(Meta-) data

Integration

CvbupaHne Ha npobu
¢ Citizen Science
komnaekmu uau

cheuuaAu3upaHa
mexHuka

Sample collection via

citizen science Kits or

specialised equipment

buoundpopmamuuna

obpabomka cove
copmyepa SLIM2.0

Analysis via the SLIMZ2.0
bioinformatics software
{N“ﬂ

AobuBaHne Ha
gaHHu om SLIM 2.0
Obtaining data
from SLIM 2.0

[MTpoBepka
Ha gaHHU
Data
verification

Ekcmpakuus Ha

AHK u nogzomoBka Ha
2eHemu4HU 6ubAauomeku
3a HaHONOpHO cekBeHupaHe
DNA extraction and library
construction for nanopore
sequencing

[ToAayuaBaHe Ha gaHHuU 3a
BugoBeme u ekoAozuuHu
no3HaHus, u kauBaHemo
um B eBponeuckus
azpez2amop Ha gaHHU
Obtaining species data
and ecological insights
and uploaded to European
data aggregators

Hab6aBaHne Ha
pedpepeHmHa
2EHEMUYHa u
makcoHoMu4Ha
6a3a gaHHuU
Sourcing genetic
and taxonomic
reference database

PopmamupaHe
Data formatting

CekBeHupaHe Ha
AHK ¢ nomowma
Ha ycmpoucmBomo
MinlON
Sequencing the
DNA using the
MinlON device




CBbP3BAHE HA
XOPATA C OKEAHA
CONNECTING PEOPL
AND THE OCEAN

ANERIS is developing digital tools that
allow researchers, divers, citizen scientists,
and nature enthusiasts to contribute to
marine biodiversity monitoring. I hrough
mobile and web applications, users can
record and share observations of marine
and coastal life, which are then verified and
organised using intelligent validation tools.
These observations are integrated Into
the MINKA citizen observatory, an open
plattorm that brings together biodiversity
records from across Europe and makes
them available for research and informing
two of the Sustainable Development
Goals, Life below water and Life on land.

ANERIS pazpabomBa guzumaaHu
uHcmpymeHmu, koumo no3Boasbam Ha
uzcaegobameau, Bogoaasu, 2pakgancku
yuy€Hu u npupogoaAlobumeau ga
gonpuHacsim 3a MOHUMOPUH2a

Ha Mmopckomo 6uopa3zHoobpajue.

Ype3 mobuAHuU u yeb npuaoskeHus
nompebumeAaume Mmo2am ga 3anucBam

u cnogeAasm HabAlogeHust Ha mopcku
opzaHu3mu, kakmo u makuBa om
kpaubpe>kHume 30HuU, koumo caeqg
moBa ce npoBepsBam u opz2aHuzupam

C NOMOW,Ma HA UHMEAUZEHMHU
uHCMpymeHmu 3a Baaugupane. Te3u
HabAlogeHus ce unmezpupam 8 MINKA,
omBopeHa naam@dopma, kosmo o6eguHsiBa
gaHHuU 3a buopa3zHoobpazuemo om usina
EBpona u 2u npaBu gocmbnHU 3a Hay4YHU
uzcaegBaHus, kakmo u 3a npegocmabsiHe
Ha uHpopmauusi no gbe om Lleaume 3a
ycmouuuBo pazBumue: ,,2KuBom nog
Bogama“ u ,,2KuBom Ha cywiama®.

Al we npegaoxku
Hall-nogXxogsilusi MOgeA
3a Bawama cHumka

The Al will suggest the

Hamuckane
Ha 6ymoHa 3a

KauBane Ha

HabAlogeHue
Al nomow,
Upload an .
UPLOAD b ¢ , Click on the
OPSEVALIon Al help button

Al we npegaoxku

cbBnageHue 3a
Bawemo
HabAlogeHue

The Al will suggest
match for your
observation

I3meaaeme
npuAo>keHuemo
om Play Store
uau App Store
Download the
app on Play store
or App store

[ lonbAHEME 0OCcMmaHaAama
yacm om MemagaHHume
3a HabAlogeHuemo
Complete the rest

of the observation
metadata

Bawemo HabAlogeHue
we 6vbge Bugumo 6
MINKA 3a ocmaHaaama
yacm om o6wHOCMMa

Your observation will be
visible iIn MINKA for the
rest of the community

[ packganckama nHayka gaBa 6v3mMo>kHocm
Ha Bceku ywoBek ga yuacmBa npsiko

B HayyHume u3zcaegBanus. Hpey
cbOUpaHEeMo u aHaAU3uUpaHEMo Ha
wupoko paznpocmpaHeHu gaHHU 3a€gHO
c yueHume gobpoBoAauume okazBam
>kuznenoBa’kna nogkpena 3a onazBaHemo
Ha okoAHama cpega.

N36epeme Buga
Select the species

BAae3me uau ce
peaucmpupaume
8 MINKA

Login or Sign

up to MINKA

Ako kauBame noBeue
om egHa cHumka,
HamucHeme
,MHo)kecmBeHo
HabAlogeHue

If you upload more
than one photo, click
on “Multi-observation”

best available model
for your photo

Apya2u nompebumeau
Mozam ga gaBam
npegAo>keHus u

ga nogo6psiBam
epekmuBHocmma Ha Al
Other users can give
suggestions and improve
the Al efficiency

KauBaHne Ha
HabAlogeHue
Upload an
observation

duHaAuzupaume
HabAlogeHuemo
Finalise the
observation

Crtizen science lets everyday people
participate directly in research. By
collecting and analyzing widespread data
alongside scientists, volunteers provide vital
support for environmental conservation.



HEINPEKbCHATO HABAIOAEHVE
HA MOPCKWTE OPI AHN3MW
BEHE Bb3MOXXHO

MAKING [T POSSIBLE

10O SENSE MARINE LIFE
CONTINUOUSLY

[TPEANN3BNKATEACTBOTO:
Mopckume ekocucmemu HenpekbcHamo
ce npomeHsim, HO Bbnpeku moBa
mpaguuuoHHUMeEe Memogu 3a
MOHUMOPUHZ Y€CMO pa3yumam Ha
npoyuBaHus, koumo yaaBsam camo maaka
yacm om uHdpopmauusma. PazbupaHemo

THE CHALLENGE: Marine ecosystems
are continuously changing, yet traditional
monitoring methods often rely on surveys
that capture only a fraction of information.
Understanding long-term changes requires
ongoing observations, collected directly
underwater.

HA gbA2OCpPOYHUME npomeHu u3uckBa
HenpekbcHamu HabAlogeHus, cbbupaHu
gupekmHo nog Bogama.
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PELLUEHMETO: ANERIS cbuemaBa mperka
om nogBogHu kamepu, uHMeAu2eHMHOo
nogobpsiBane Ha uzobpakeHussma u
uHCcmpymeHmu ¢ uzkycmBexn unmeaekm
(M), 3a ga no3zBoAu HenpekbcHamo
HabAlogeHue Ha Mmopckus >kuBom.
Cucmemume 3a nogBogHo 3acHemaHe
yAaBsam muauoHu kagpu Ha naankmow,
pubu u gpyau mopcku opzaHu3mu, gokamo
6azupaHume Ha I uHcmpymMeHmu
aBmomamuyHo nogo6psiBam kauecmBomo
Ha u3zobpakeHusma, ugeHmuduuupam
BugoBeme u npeBpbvwam HabAlogeHusima
B nocmosiHHu 6a3u gaHHu 3a
buopazHoobpazuemo. o mo3u

HauyuH ANERIS gaBa Bb3mokHocm 3a
MOHUMOPUH2 Ha Mmopckume ekocucmemu

B noumu peaaHo Bpeme u nogobpsiBa
pazbupaHemo Ha noBegeHueckume
npoMeHu npe3 Bpememo.

THE SOLUTION: ANERIS combines a
network of underwater cameras, intelligent
image enhancement, and Al tools to enable
continuous observation of marine lite.
Underwater imaging systems capture
millions of snapshots of plankton, fish, and
other marine organisms, while Al-powered
tools automatically improve the image
quality, identify species, and transform
observations into permanent biodiversity
records. As such, ANERIS enables
near-real-time monitoring of marine
ecosystems and enhances understanding

of behavioural changes over time.



[TOABOAHW ObCEPBATOPN

N TEXHUTE MH)XEHEPHIW ACITEKTW
UNDERWATER OBSERVATORIES
AND [HE ENGINEERING OF I'T ALL

CHumka om nogBogHama kamepa
EMUAS, 21 HoemBpu 2024 2., 09:54
4., (MpegocmaBena om ekuna Ha
o6cepBamopusima OBSEA)

Image from the EMUAS camera
21-Nov-2024 09:54 (Image provided
by the OBSEA observatory team)

EMUAS (Pazwupsiema MyaAmuceH3opHa nogBogHa
cucmema 3a 3acHemane) npegcmabasBa 6logokemua
cucmema om nogBogHu kamepu, npoekmupaHa 3a
pazwupsbBane Ha cvuuecmByBawu kabeAHu nogBogHu
ob6cepBamopuu uau 3a paboma 8 aBmonHomen pekum
3a MOHUMOPUH2 Ha kpaubpe>kHu 30Hu.

The EMUAS (Expandable Multi-imaging Underwater
Acquisition System) is a low-cost underwater camera
system designed to expand existing cabled subsea
observatories or operate in stand-alone mode for
monitoring coastal areas.

Hacmpouka Ha ycmpoucmBomo

u nogzomoBkama My 3a nomansiHe
Ha 18 Mempa nog Bogama (ABmop
Ha cHumkama: Marc Picheral)
Setting up the device and preparing
it for the dive at 18 meters
underwater (Credit: Marc Picheral)
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TecmBane Ha uzgpwvkauBocmma Ha
b @ ycmpoucmBomo 6 cumyAaupaHa nogBogHa
| .. . & cpeganog Bucoko Haasizane (CHumkama
== ' | ™ enpegocmaBena om ekuna na ANERIS
\ s RN 8 UPC u o6cepBamopusma OBSEA)

| | I e Testing the devices endurance in simulated

underwater high-pressure environment
o (Image provided by the ANERIS team
at UPC and OBSEA observatory)

Ekunom Ha ANERIS 8 SARTI kvm

[ToAumexHuueckus ynuBepcumem Ha
KamaayHnus u LOV: Aabopamopusi no
okeaHozpadus Bb8 Buadppanw (CNRS

u YHuBepcumem Cop6oHa)

The ANERIS team at SARTI-Polytechnic
University of Catalonia and LOV: Laboratoire

d'Oceéanographie de Villefranche (CNRS
& Sorbonne University)

Kamepama UVP6 Beue e nog Bogama.
Caeg kamo ce uncmaaupa, UVP cvbupa
u3zobpaykeHus in-situ (Ha Msacmo), 6pou

U onpegeAs pazmepa Ha yacmuuu,
no-zoaemu om 100 mm. CAaeg moBa me3u
gaHHu ce nogaBam kvm koHBeuep om gBe
npuAo>kenus - EcoPart 3a npegBapumeana
obpabomka u Ecolaxa 3a makcoHomuuHa
ugenmudpukauus.

The UVPG6 is already underwater. Once
installed, the UVP collects in-situ images,
counts and sizes particles larger than 100
mm. This data is then fed into a pipeline
of two applications - EcoPart for pre-
processing and Ecolaxa for taxonomic
identification.

Ypegom UVP6 caeg meceuu
nogBogeH npecmou B
obcepBamopusma OBSEA.
ABeme UV Aaamnu npegna3Bam
OonMUuYHUsl npo3opeuy u
cBemAuHHus uzmoyuHuk

om 6uoobpacmBaHe

The UVP6 after months
underwater at OBSEA. The two
UV lights (small rounded tubes)
protected the UVP6 viewport
and light unit from fouling
(Provided by Jean-Olivier
IRISSON)

[TogezomoBka Ha uHcmpymMenma 6
[ToaAumexHuueckus yHuBepcumem (UPC)

BbB BuaaHoBa u Aa 2Keampy, VichaHus
Preparation of the instrument at the University

of Polytechnic (UPC) at Vilanova i la Geltrd, Spain



OTKPUUTE
NMOABOAHWNA CBAT,
BE3 AA CE HAMOKPUTE
-XPLORE THE
UNDERWATER WORLD
WITHOUT GETTING WET

[TPEAVISBUKATEACTBOTO: THE CHALLENGE: Understanding marine
Pa36bupaHemo Ha mopckomo biodiversity across larger areas requires
6uopazHoobpazue B no-20A€MuU pauoHu observations from various locations.
uzuckBa HabAlogeHus om pazAuyHu Common observation methods are often
Aokauuu. ObuyauHume Mmemogu time-consuming and pose a challenge when
3a HabAlogeHue yecmo omHeMam it comes to comparing results.

MHO20 Bpeme u npegcmabasBam
npegu3BukameacmBo, kozamo cmaba
Bvnpoc 3a cpaBHsBaHe Ha pe3yAmamume.




OTKPUUTE
MOABOAHWNA CBAT,
BE3 AA CE HAMOKPUTE
“XPLORE THE
UNDERWATER WORLD
WITHOUT GETTING WET

PELLUEHUETO: ANERIS cvbuemaBa

epa>kgaHckama nayka ¢ zeHomHu
MEeXHOAO2UU, 3a ga cb3gage XxapMOHU3uUpaH
nogxog kbm MmoHUMoOpuHza Ha mopckomo
buopa3zHoo6bpazue B usira EBpona.
AobpoBoAuu u uzcaegoBameau cebupam
npobu om mopcka Boga u cegumeHmu,
uznoA3zBauku cmangapmu3zupanu
komnaekmu 3a B3emaHe Ha npoOu.

[ eHemMuuyHUsSM Mamepuaa, cbgbprkaw
ce B me3u npobu, caeg moBa ce aHaAuzupa
U UHMEepnpemupa ¢ nomowma Ha
2zeHOMHUMe mexHoAo2uu Ha ANERIS,
npebpvwauku AHK 8 unpopmauus 3a
buopa3zHoobpazuemo. [1o mo3u HavyuH
ANERIS goka3zbBa, yue egHu u couuu memogu

THE SOLUTION: ANERIS combines
citizen science with genomic technologies
to create a harmonised approach to marine
biodiversity monitoring across Europe.
Volunteers and researchers collect
seawater and sediment samples using
standardised sampling kits. The genetic
material contained in these samples is then
analysed and interpreted using ANERIS
genomic technologies, transtorming DNA
into biodiversity information. As such,
ANERIS demonstrates that the same
genomic monitoring methods can be
applied across multiple locations using
common sampling protocols and shared
chgital tools.

32 2EHOMEH MOHUMOPUH2 MO2am ga 6bgam
npuAazaHu Ha MHO>kecmBo Mmecma upe3
uznoA3Bane Ha 06wu npomokoau 3a
B3emaHe Ha npobu U chogeAeHu
gu2umaAHU UHCMpPYMEeHmMuU.
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PASKPUBAHE HA
HEM3BECTHOTO B OKEAHA
HPE3 USOBbPAXKEHNA N AHK
UNCOVERING THE UNKNOWN
N [HE OCEAN THROUGH
MAGE AND DNA

[TPEAVSBUKATEACTBOTO:

He cowecmByBa equHeH Mmemog 3a
MOHUMOPUHZ, koumo ga mo>ke ga o6xBaHe
nNbAHamMa cAo>kHocm Ha mopckomo
6uopazHoobpazue. Aokamo nogBogHume
uzobpakenus pazkpuBam kak uzazae>kgam
opzaHu3zmume, AHK aHaAu3zbvm moyke
ga omkpue BugoBe, koumo ca mpygHu
3a HabAlogeHue. KombuHupaHemo Ha
Pa3AUYHU U3MOYHUUU HA UHpopMauus
ocuzypsiBa no-BceobxBamHo pazbupaHe
Ha mopckume ekocucmemu.

While underwater images reveal

provides a more comprehensive

THE CHALLENGE: There isn't a single
monitoring method that can capture
the full complexity of marine biodiversity.

the organisms look like, DNA analysis can
detect species that are difficult to observe.
Combining different sources of iInformation

understanding of marine ecosystems.

THE CHALLENGE: There i1sn't a single
monitoring method that can capture

the full complexity of marine biodiversity.
While underwater images reveal what

the organisms look like, DNA analysis can
detect species that are difficult to observe.
Combining different sources of iInformation
provides a more comprehensive
understanding of marine ecosystems.

what



PASKPUBAHE HA
HEM3BECTHOTO B OKEAHA
HPE3 USOBPAKEHNA N1 AHK
UNCOVERING THE UNKNOWN
N [HE OCEAN THROUGH
MAGE AND DNA

PELLEHWNETO: O6eguHusaBanemo THE SOLUTION: Bringing together imaging,
Ha MEXHOAO2UU 3a 3aCHEMAHE, 2EHOMHU genomic, and participatory technologies
MEXHOAOZ2UU U MEXHOAO2uU ¢ 2padkgaHcko into the Operational Marine Biology
yyacmue 8 nogxoga, HapedyeH OnepamuBHa (OMB) approach. Through coordinated
mopcka 6uorozus (OMB). Yper field campaigns and volunteer recordings
koopguHupaHu noAeBu kamnanuu avallable on the MINKA plattorm, ANERIS
u gaHHu om gobpoBoAuu, gocmbnHu can create a more coherent and reliable

B nAam@popmama MINKA, ANERIS ycnaBa picture of marine biodiversity. This also
ga cb3gage no-cvzaacyBana u Hage>kgHa mirrors the project’s main objective of
kapmuna Ha Mmopckomo 6uopa3zHoo6pa3zue. integrating multiple observation methods
ToBa cbwo maka ompazaba ocHoBHama iInto one OMB system, rather than running
ueA Ha npoekma 3a uHmezpupaHe Ha multiple technologies in parallel.

MHO>kecmBo memogu 3a HabAlogeHue
B egna OMb cucmema, Bmecmo
napaA€AHOMO u3noA3BaHe Ha
MHOYkecmBo pa3zAudHU MEXHOAOZUU.

OMNEPATBHA MOPCKA BNOAOT NS (OMB)
OPERATIONAL MARINE BIOLOGY (OMB)




OT CHUMKUTE KbM HAYKATA - HAYYETE
[TOBEYE 3A TOBA, KOETO BN>XXAATE

-ROM PICTURES TO SCIENCE -
GET TO KNOW WHAIT YOU SEE

[TPEAVN3BUKATEACTBOTO: THE CHALLENGE: Monitoring marine
MoHumopuHzbm Ha mopckomo biodiversity across extensive coastlines
6uopa3zHoobpa3zue no npomexkeHue requires far more observations than one
Ha oOwupHU 6pez2oBu AuHuu u3zuckBa person can do alone. Engaging local
MHO20 hoBeue HabAlogeHusi, omkoAkomo communities and citizen scientists IS
eguH yoBek mo>ke ga u3zBepuwiu cam. essential to better understand and
Anz2a’kupaHemo Ha MecmHume o6uwHOoCMuU protect marine ecosystems.

u 2pakgaHckume yuyeHu € om cvuiecmBeHo
3JHA4YEHUE 3a N0-gobpomo pa3zbupaHe u
ona3BaHe Ha mopckume ekocucmemu.
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PELLUEHWETO: ANERIS cbuemata HE SOLUTION: ANERIS combines digital
gu2uUMmaAHU MEXHOAOZUU C pe3yAmamume technologies with citizen science findings
om zpakgaHckama Hayka upej through the MINKA citizen observatory and
naam¢popmama MINKA u the BioMARathons, which are large-scale
buomapamoHume, koumo npegcmabasBam biodiversity observation campaigns held
mMawabHu kamnaHuu 3a HabAlogeHue Ha across Europe. Participants use mobile
buopa3zHoobpazuemo, npoBekganu B8 and web applications to record marine
usiana EBpona. YuacmHuuume u3znoa3Bam species, while Al and experts support
MOOUAHU U yeb npuAokeHus, 3a ga the identification of organisms and ensure
pezucmpupam mopcku BugoBe, gokamo the quality of observations. Together, this
uzkycmBenussm unmeaekm (M) method transtforms thousands of citizen

u ekcnepmume nognomazam data into valuable scientific information
ugeHMudpuUUPAHEMO HAa OpP2aHU3Mume for biodiversity research.

u 2apaHmupam kayvecmBomo Ha
HabAlogeHussma. 3aegHo, mo3u MemMog
npeBpbvuia xuasgume gaHHu, cbbpaHu om
epakgaHume, B ueHHa HayuyHa uHdpopmauus
3a u3zcaegBaHe Ha Buopa3zHoobpazuemo.



KAKBO E BMUOMAPATOH?
WHAT IS5 A BIOMARATHONT

buomapamoH e zpa’kgaHcka HayuHa
akmuBHocm, 8 kosmo Bceku yoBek
Mo>ke ga ce npebBoupHe B uzcaegoBamen Ha
okeaHna. ['log pvkoBogcmbBomo Ha MecmHu
y4Y€HU U OOWHOCMHU 2pynu yyacmHuuume
ce omnpaBsm kvm kpaubperkuemo, 3a ga
HabAlogaBam, cHumam u gokymenmupam
mMopckus )kuBom — om nbcmpu mopcku
20AU 0xAloBu go kpaubpe>kHu nmuuu.
Bcsaka 3acHema cHumka ce kauBa 6
omBopeHa HayuHa 6a3a gaHHu, koemo
noMaza Ha u3zcAaegoBameaume ga
HabAlogaBam 6uopa3zHoobpazuemo,

ga 3auuumaBam ysa36umume mopcku
ekocucmemu u ga gaBam Bv3mo>kHoCcm

Ha obwHoCcMmume ga noemam akmuBHa
poAst B onazBaHemo Ha okeaHume.
[TopBussim no poga cu ,,BioMARato*

ce npobBe>kga 8 KamaayHus, Vicnanus,

npe3 2021 2., opzaHuzupanH om Mlncmumyma
no mopcku Hayku (ICM-CSIC).

A BioMarathon is a citizen science
campalgn where everyday people become
ocean explorers. Guided by local scientists
and community groups, participants head
to the coastline to observe, photograph, and
record marine lite — from colourful sea slugs
to coastal birds. Every photo captured is
uploaded to an open scientific database,
helping researchers monitor biodiversity,
protect vulnerable marine ecosystems, and
empower communities to take an active
role In ocean conservation. [ he first of Its
kind, BloMARato, took place in Catalonia,
Spain, in 2021 organised by the Institute
of Marine Sciences (ICM-CSIC).

Source: Companys, B, Salvador, X, Turo Silanes,

M. Alvarez Sanchez, A. M., Linan, S., & Piera, J. (20295).
Ampliant horitzons: Replicabilitat | escalabilitat de

la BiloMARato fora de Catalunya.

Source: Salvador, X, Companys, B., Alvarez, A., Linan,

S., Turd, M., Soacha, K., Rodero, C., Bofill, E., Madurell,

1., Chaparro, L., Salvo, V., & Piera, ). (2025) BioMARato
Resultatas 2025

Kapma, noka3Bawa Habalogenus uz Cpegu-
3eMHomopuemo u Amaanmuyeckus 6psie, kbgemo
ca npoBegeHu akmuBHocmu kem buomapamoHume.

L .‘ — -
: ! Map showing the observations across the Mediterranean

B xoga Ha cBoemo pa3zBumue ANERIS
Bb3npue mo3u Beue pazpabomen Mogea
Ha cbbumue 3a 2pa’kgaHcka Hayka u ce
npeBbpHa om ycnewHa pe2uoHaAHa
uHuuuamuBa 6 KamaayHus 6 npeHocuma
MemogoaAozus, kossmo 6e Bb3znpou3zBegeHa
B NMopmyzaAus u nonyAasipuzupaHa upe3s
HsikoAko nuAomHu geuHocmu 8 gpyau
eBponeticku gbprkaBu (Mmaaus, Typuus,
®dpanuus u Micnanus).
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Sea and the Atlantic where ANERIS pilot activities and
BioMARathons have taken place

In its course, ANERIS adopted this
already developed model of a citizen
science event and evolved and matured
from a successful regional initiative in
Catalonia into a transferable methodology
that was replicated in Portugal and
promoted, through several pilot activities,
in other European countries (Italy, Turkey,
France, and Spain).

[lpe3 me3u nem uzgaHus ca peaucmpupaHu Hag

275 000 nabAlogeHus, ugeHmuduuupaHu ca Hag

2 800 Buga u noBeue om 1100 gywu ca nomozHaAu
3a npebposiBanemo Ha kpaubpe>kHomo u Mmopckomo
6uopazHoobpazue Ha KamaAyHus.

Over these five editions, more than 2/5 000
observations have been recorded, over 2 300 species
identified, and more than 1100 people have helped
census the coastal and marine biodiversity of Catalonia

2<BIOMARATHON




