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Abstract

The InsectAl COST action will support insect monitoring and conservation at the national
and continental scale in order to understand and counteract widespread insect declines.
The Action will bring together a critical mass of researchers and stakeholders in image-
based insect Al technologies to direct and drive the research agenda, build research
capacity across Europe and supportinnovation and application.

There is mounting evidence that populations of insects around the world are in sharp
decline. Understanding trends in species and their drivers is key to knowing the size of
the challenge, its causes and how to address it. To identify solutions that lead to
sustainable biodiversity alongside economic prosperity, insect monitoring should be
efficient and provide standardised and frequently updated status indicators to guide
conservation actions.

The EU Biodiversity Strategy 2030 identifies the critical challenge of delivering
standardised information about the state of nature and image-based insect Al can
contribute to this. Specifically, the EU Nature Restoration Law will likely set binding
targets for the high resolution data that cameras can provide. Thus, outputs of the Action
will contribute directly to EU policies implementation, where biodiversity monitoring is
considered a key component.

The InsectAl COST Action will organise workshops, conferences, short-term scientific
missions, hackathons, design-sprints and much more, across four Working Groups.
These groups will address how image-based insect Al technologies can best address
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Societal Needs, support innovation in Image Collection hardware, create standardised
approaches for Image Processing and develop novel Data Analysis and Integration
methods for turning data into actionable insights.

Keywords

camera, computer vision, statistics, autonomous, standards, insects, monitoring,
collaboration, inclusive, COST

Translations of the abstract

Albanian

Veprimi i COST InsectAl ka si géllim t&¢ mbéshtesé monitorimin dhe ruajtien e insekteve
né rang kombétare dhe botéror, pér t& kuptuar fillimisht, dhe pastaj pér t¢ kundérshtuar
rénien e vérejtur té insekteve. Ky veprim do té bashkojé njé numér t&¢ madh kérkuesish
dhe grupeve té interesuar né pérdrorimin e teknologjive-Al duke pérdorur imazhet e
insekteve, pér té orientuar dhe shtyré pérpara axhendén e kérkimit, pér t&¢ ndértuar
kapacitetet kérkimore né gjithé Evropén dhe pér t&¢ mbéshtetur inovacionin dhe aplikimin.

Ka prova né rritie gqé popullatat e insekteve né mbaré botén jané né rénie drastike.
Kuptimi i trendit t€ llojeve dhe drejtimit t€ tyre, éshté celési pér t€ ditur madhésiné e
sfidés, shkaget e saj dhe ményrén se si té trajtohet ajo. Pér t€ identifikuar zgjidhje qé
mundésojné njé zhvillim t&é géndrueshém midis biodiversitetit dhe zhvillimit ekonomik,
monitorimi i insekteve duhet té jeté efikas dhe té ofrojé tregues t€ statusit té tyre t€ té
pérditésuar, pér té orientuar veprimet e ruajtjes sé tyre.

Strategjia e BE-sé pér Biodiversitetin 2030 identifikon si sfidé kryesore ofrimin e
informacionit t& standardizuar pér gjendjen e natyrés dhe Al pér insektet, duke né bazé té
saj, imazhet gé mund té kontribuojé né kété drejtim. Né vecanti, Ligji i BE-sé: “Pér
Rigjenerimin e Natyrés” ka t€ ngjaré t& vendosé kritere detyruese pér té€ pasur aparate
fotografike me rezulucion té larté pér tu pérdorur. Késhtu, rezultatet e kétij Veprimi, do té
kontribuojné drejtpérdrejt né zbatimin e politikave té BE-sé, ku monitorimi i biodiversitetit
konsiderohet njé komponentky¢ i saj.

Veprimi i COST InsectAl do té organizojé né té katér Grupét e Punés: seminare,
konferenca, sesione shkencore afatshkurtra, takime pér softueré, seminare intensive, et;.
Kéto grupe do té trajtojné ményrén se si teknologjité Al t&¢ bazuara né imazhet e
insekteve mund té adresojné mé sé miri nevojat e shoqérisé, t& mbéshtesin inovacionin
né pajisjet e mbledhjes sé imazheve, té krijojné gasje t€ standardizuara pér pérpunimin
e imazheve dhe té zhvillojné metoda té reja pér analizén dhe integrimin e t& dhénave me
géllim pér ti kthyer kéto t€ dhéna né njohuri té zbatueshme.
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Bulgarian

Vima HapacTeBawu gokasaTencrsa, Ye nonynauuMmte Ha HacekoMuTe Mo CBeTa Ca B PA3bLK
cnag. Pa36|/|paHeTo Ha TeHOeHuunnTe npu BnaoBetTe U TeXHUTe ABurarternim € oT KI4oBO
3Ha4YeHne 3a rno3HaBaHETO Ha pa3Mepa Ha npean3BukaTencTBoTo, NPUYNHUTE 3a HETo U
Kak ga ce cnpaBum C Hero. 3a ga ce YCTaHOBAT pelleHnd, KOTo BogAaT Ao yCTOIZ‘-WIBO
6M0pa3Hoo6paswe 3aegHO C WKOHOMUYECKMUA npocneputetr, MOHUTOPUHIBT Ha
HacekoMuTe Tpﬂ6Ba na 6baoe edbekTnBEH N Oa NpedocTaBs CTaH4APTU3UPaHN U 4eCcTo
aKTyanusanpaHu WHOMKATOpM 3a CbCTOSHWETO, KOMTO [a HacodsaT gencTBusAta 3a
onassaHe.

Ctpaternsita Ha EC 3a 6uonorMyHoTo pasHooGpasve ago 2030 r. uaeHTMdumumpa
KPMTMYHOTO Mpean3BUKaTENCTBO 3a MpeJocTaBaHe Ha cTaHgapTu3mpaHa uHgopmauus 3a
CbCTOSHMETO Ha npupodata u GasmpaHuar Ha wusobpaxeHust Insect Al moxe pa
ponpuHece 3a ToBa. [10-KOHKPETHO, 3aKOHBT 3a Bb3CTaHOBABaHe Ha mpupoparta Ha EC
BEPOSITHO e MOCTaBuM 3afbiKUTENHM LUENU 3a [aHHUTE C BUCOKa pasgenutenHa
cnocobHOCT, KOUTO kamepuTe Morat fa npegoctasdar. [1o To3n HauuH pesynTatute OT
AkumsiTa We [onpuHecaT Npsiko 3a npunaraHeto Ha nonutukute Ha EC, kbaeto
MOHWUTOPUHIBT Ha BMopa3Hoobpa3neTo ce cunTa 3a KIYOB KOMMOHEHT.

InsectAl COST akuusTta we opraHnampa ceMmHapu, KOHpepeHUUM, KPAaTKOCPOYHN Hay4HU
MWCUN, XaKaTOHU, AU3aNHEPCKN CbCTE3aHMUS U MHOTO APYrv B YETUPU paboTHU rpynu. Tesu
rpyny LWe ce 3aHWmaBar C ToBa kak 6asvpaHuTe Ha m3obpaxeHus Insect Al TexHonomm
MoraTt Ha-gobpe ga oTroBOpSAT Ha O6LEecTBEHUTE HYXAW, Aa MOAKPENsT MHOBaUMUTE B
xapayepa 3a cbbupaHe Ha m3obpaxeHus, oa cb3gagaT CcTaHgapTU3MpaHu Noaxoau 3a
o6paboTka Ha M300paxeHust U Aa pa3paboTAaT HOBM MeToaM 3a aHanM3 Ha LaHHU U1
WHTerpvpaHe 3a npeBpblyaHe Ha JaHHUTE B AENCTBUTENHN NO3HAHUS

Catalan

L'accio InsectAl COST donara suport al seguiment i conservacié d'insectes a escala
nacional i continental per entendre i contrarestar el declivi generalitzat d'insectes. L'accio
reunira una massa critica d'investigadors i parts interessades en tecnologies d'lA
d'insectes basades en imatges per dirigir i impulsar I'agenda de recerca, construir
capacitats de recerca a tot Europa i donar suport a la innovacid i I'aplicacio.

Cada cop hi ha més proves que les poblacions d'insectes a tot el mén estan sofrint un
fort declivi. Entendre les tendéncies de les espeécies i els factors que les determinen és
clau per coneixer la mida del repte, les seves causes i com afrontar-lo. El seguiment
d’insectes ha de ser eficient i proporcionar indicadors d’estat estandarditzats i
actualitzats freqUentment per guiar les accions de conservacio i per identificar solucions
gue condueixin a una biodiversitat sostenible juntament amb la prosperitat econdmica..

L'Estrategia de biodiversitat de la UE 2030 identifica el repte critic de proporcionar
informacié estandarditzada sobre l'estat de la natura, i la IA d'insectes basada en
imatges hi pot contribuir. Concretament, la Llei de restauracié de la natura de la UE
probablement establira objectius vinculants per a les dades d'alta resolucié que poden
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proporcionar les cameres. Aixi, els resultats de I'accidé contribuiran directament a la
implementacié de les politiques de la UE, on el seguiment de la biodiversitat es
considera un component clau.

L'accio InsectAl COST organitzara tallers, conferencies, missions cientifiques a curt
termini, hackatons, sprints de disseny i molt més, a través de quatre grups de treball.
Aquests grups abordaran com les tecnologies d'lA d'insectes basades en imatges poden
abordar millor les necessitats socials, donar suport a la innovacié en el maquinari de
recollida d'imatges, crear enfocaments estandarditzats per al processament d'imatges i

coneixements Utils.
Croatian

COST akcija InsectAl ima za cilj podrzati pra¢enje i o€uvanje kukaca na nacionalngj i
kontinentalnoj razini, ¢ime se teZi boljem poznavanju kukaca i sprje€avanju njihovog sve
veceg smanjenja brojnosti. Akcija ¢e okupiti vodece istrazivace i klju¢ne dionike u
primjeni tehnologija zasnovanih na analizi slika i umjetnoj inteligenciji (Al). Cilj je
usmijeriti i potaknuti istrazivanja, izgraditi istrazivacke kapacitete diliem Europe, te
podrzati inovacije i upotrebu suvremenih tehnologija.

Sve viSe dokaza ukazuje na drastiCan pad populacija kukaca diljem svijeta.
Razumijevanje trendova u brojnosti vrsta i uoCavanje promjena klju¢no je za procjenu
veli€ine izazova, njegovih uzroka i mogucih rjeSenja. U&inkovito praéenje kukaca, koje
koristi standardizirane i redovito azurirane pokazatelje stanja, neophodno je za
usmjeravanje aktivnosti zastite te postizanje odrzive bioraznolikosti u skladu s
gospodarskim napretkom.

EU Strategija o bioloSkoj raznolikosti za 2030. godinu istiCe vaznost dostave
standardiziranih informacija o stanju prirode. Primjena Al, trenirane na slikama kukaca,
moze znacajno pridonijeti ovom cilju. Nadalje, predlozeni Zakon o obnovi prirode EU-a
vjerojatno ¢e postaviti obvezujuce ciljeve za prikupljanje podataka visoke razlugivosti
putem kamera, $to ¢e dodatno potvrditi vaznost rezultata ove Akcije za provedbu politika
EU-a, u kojima se pracenje bioraznolikosti smatra kljuénim elementom.

InsectAl COST akcija organizirat ¢e radionice, konferencije, kratkoro€ne znanstvene
misije, hackathone, "design sprintove" i mnoge druge aktivnosti unutar Cetiri radne
skupine. Radne skupine ¢e razmatrati najbolje prakse za koriStenje tehnologija analize
slika i Al, kako bi se odgovorilo na drustvene potrebe, potaknule inovacije u tehnologiji
prikupljanja slika, stvorile standardizirane metode i pristupe za obradu slika, te razvile
nove metode analize i integracije podataka u korisne uvide.

Czech

COST akce InsectAl bude podporovat monitoring a ochranu hmyzu na narodni a
kontinentalni drovni, aby bylo mozné pochopit a &elit rozsdhlému ubytku hmyzu. Tato
akce spoji potfebnou masu vyzkumnikd a zainteresovanych stran v oblasti technologii
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umélé inteligence pro rozpoznavani hmyzu na zakladé obrazu. To umozni lepsi fizeni a
usmérnéni vyzkumné agendy, budovani vyzkumnych kapacit po celé Evropé a podporu
inovaci a aplikaci.

Existuji stale pfesvédcivéjsi dikazy o tom, Ze populace hmyzu po celém svété prudce
klesaji. Pochopeni trendd u jednotlivych druht a jejich pfi¢in je kli¢ové pro zjisténi
rozsahu problému, jeho pfi¢in a zpusobl, jak jej feSit. Aby bylo mozné nalézt feSeni,
ktera povedou k udrzitelné biologické rozmanitosti a zaroven k hospodéafské prosperité,
mél by byt monitoring hmyzu ucinny a poskytovat standardizované a ¢asto aktualizované
ukazatele stavu, podle kterych by se fidila opatfeni pro ochranu pfirody.

Strategie EU v oblasti biologické rozmanitosti do roku 2030 oznaduje za zasadni ukol
poskytovat standardizované informace o stavu pfirody, k ¢emuz mlze pfispét uméla
inteligence zaloZzend na snimcich hmyzu. Konkrétné, zakon EU o obnové pfirody
pravdépodobné stanovi zavazné cile pro vysoce kvalitni data, ktera mohou poskytovat
fotoaparaty/kamery. Vystupy akce tak pfimo pfispé&ji k provadéni politik EU, kde je
monitorovani biologické rozmanitosti povazovano za klicovou souc¢ast.

COST akce InsectAl bude organizovat workshopy, konference, kratkodobé védecké mise,
hackathony, designové sprinty a mnoho dalSiho, a to ve &tyfech pracovnich skupinach.
Tyto skupiny se budou zabyvat tim, jak mohou technologie umélé inteligence pro
rozpoznavani hmyzu na zakladé obrazu vhodné fesit spoleCenské potieby, podporovat
inovace hardwaru pro sbér obrazu, vytvafet standardizované pfistupy k zpracovani
obrazu a vyvijet nové metody analyzy a integrace dat, které umozni pfeménu dat na
uzite€né poznatky.

Danish

COST-aktionen InsectAl vil bidrage til overvagning og bevarelse af insekter pa nationalt
og internationalt plan med det formal at forstd og modvirke den igangvaerende
tilbagegang af insekter. Aktionen vil samle en kritisk masse af forskere og interessenter
inden for billedbaserede Kl-teknologier til insekter for at styre og drive
forskningsdagsordenen fremad, opbygge forskningskapacitet i hele Europa og stette
innovation og anvendelse.

Der er stigende evidens for, at insektbestande rundt om i verden er i kraftig tilbagegang.
At kende udviklingen for arter og de underliggende drivkreefter er neglen til at forsta
omfanget af dette problem, dets arsager, og hvordan det kan lgses. At finde Igsninger,
der gavner bade biodiversitet og skonomisk velstand, kreever effektiv insektovervagning
med standardiserede og hyppigt opdaterede statusindikatorer, der kan informere om
bevaringstiltag.

EU's biodiversitetsstrategi for 2030 identificerer den kritiske udfordring ved at levere
standardiseret information om naturens tilstand. Billedbaseret Kl-teknologi kan bidrage til
dette. Mere specifikt vil EU's naturgenopretningslov sandsynligvis saette bindende mal for
den type data af hgj oplgsning, som kameraer kan levere. Med andre ord vil resultaterne
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af denne aktion bidrage direkte til gennemfarelsen af EU’s politikker, hvor overvagning af
biodiversitet betragtes som en ngglekomponent.

COST-aktionen InsectAl vil organisere workshops, konferencer, kortvarige
forskerudvekslingsophold, hackathons, design sprints og meget mere pa tvaers af fire
arbejdsgrupper. Disse grupper vil arbejde pa, hvordan insektfokuseret billedbaseret KI-
teknologi bedst kan opfylde samfundets behov, stgtte innovation inden for
billedindsamlingshardware, skabe standardiserede metoder til billedbehandling og
udvikle nye dataanalyse- og integrationsmetoder der omdanner data il
handlingsorienteret indsigt.

Dutch

De InsectAl COST actie zal insecten monitoring en -behoud op nationale en continentale
schaal ondersteunen om de wijdverspreide achteruitgang van insecten te begrijpen en
tegen te gaan. De COST actie zal een kritieke massa van onderzoekers en
belanghebbenden samenbrengen op het gebied van Al technologieén voor foto's van
insecten om zo de onderzoeksagenda te sturen, de onderzoekscapaciteitin Europa op te
bouwen en innovatie en toepassing te ondersteunen.

Er is steeds meer bewijs dat insectenpopulaties over de hele wereld sterk afnemen. Het
begrijpen van trends in soorten en hun drijfveren is essentieel om de omvang van de
uitdaging, de oorzaken en de aanpak ervan beter te kunnen adresseren. Om
oplossingen te identificeren die leiden tot duurzame biodiversiteit naast economische
welvaart, moet insecten monitoring efficiént zijn en gestandaardiseerde en regelmatig
bijgewerkte statusindicatoren bieden om beschermingsacties te begeleiden.

De EU-biodiversiteitsstrategie voor 2030 identificeert de kritieke uitdaging om
gestandaardiseerde informatie over de toestand van de natuur te leveren, en op beeld
gebaseerde Al technologieén voor insecten kunnen hieraan bijdragen. Specifiek zal de
EU Natuurherstelwet waarschijnlijk bindende doelen stellen voor de hoge resolutie
gegevens die camera's kunnen leveren. De resultaten van de COST actie zullen dus
rechtstreeks bijdragen aan de implementate van EU beleid, waarbij
biodiversiteitsmonitoring wordt beschouwd als een belangrijk onderdeel.

De InsectAl COST actie zal workshops, conferenties, korte wetenschappelijke missies,
hackathons, ontwerpsessies en nog veel meer organiseren, verspreid over vier
werkgroepen. Deze groepen zullen zich bezighouden met hoe op beeld gebaseerde Al-
technologieén voor insecten het beste kunnen inspelen op maatschappelijke behoeften,
innovatie in beeldverzamelinghardware kunnen ondersteunen, gestandaardiseerde
benaderingen voor beeldverwerking kunnen creéren en nieuwe data-analyse- en
integratiemethoden kunnen ontwikkelen om data om te zetten in bruikbare inzichten.

Estonian

InsectAl COST Action toetab putukate seiret ja kaitset riiklikul ja mandri tasandil, et méista
putukate laialdast vahenemist ja selle vastu vdidelda. Meede koondab kriitilise massi
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teadlasi ja huvirihmi putukate pildipdhistes tehisintellekti tehnoloogiates, et suunata ja
juhtida teadusuuringute tegevuskava, suurendada uurimissuutlikkust kogu Euroopas
ning toetada innovatsiooni ja rakendusi.

Jarjest rohkem on téendeid selle kohta, et putukate populatsioonid kogu maailmas on
jarsult vahenemas. Liikide ja nende mdjutajate suundumuste mbistmine on
vitmetahtsusega valjakutse suuruse, pdhjuste ja sellega tegelemise juures. Et leida
lahendusi, mis viivad jatkusuutliku bioloogilise mitmekesisuseni koos majandusliku
Oitsenguga, peaks putukate seire olema tbhus ning pakkuma kaitsemeetmete
suunamiseks standardiseeritud ja sageli ajakohastatud seisundinéitajaid.

ELi bioloogilise mitmekesisuse strateegias aastani 2030 maaratletakse loodusseisundi
kohta standardiseeritud teabe edastamist kui kriitilise tdhtsusega valjakutset ning
pildipdhine putukate tehisintellekt voib sellele kaasa aidata. Tapsemalt, ELi looduse
taastamise seadus seab tdendoliselt siduvad eesmargid korge eraldusvéimega
andmetele, mida kaamerad vbéivad pakkuda. Seega aitavad meetme valjundid otseselt
kaasa ELi poliitika elluviimisele, kus bioloogilise mitmekesisuse seiret peetakse
votmekomponendiks.

InsectAl COST Action korraldab neljas t66rihmas té6tubasid, konverentse, lihiajalisi
teadus lahetusi, hakatone, disainisprinte ja palju muud. Need rihmad kasitlevad seda,
kuidas pildipdhised putukate tehisintellekti tehnoloogiad saavad kdige paremini
rahuldada uhiskondlikke vajadusi, toetada innovatsiooni pildikogumise riistvaras, luua
standardiseeritud lahenemisviise pildité6tluseks ning t66tada valja uudsed
andmeanallilisi ja integreerimise meetodid andmete muutmiseks kasutatavateks
teadmisteks.

French

L'action COST InsectAl contribue a la surveillance et a la conservation des insectes a
I'échelle nationale et continentale afin de comprendre et de contrer le déclin généralisé
des insectes. L'action rassemble une masse critique de chercheurs et de parties
prenantes dans le domaine des technologies de l'intelligence artificielle et de I'imagerie
d'insectes afin d'orienter et de conduire le programme de recherche, de renforcer les
capacités de recherche a travers I'Europe et de soutenir l'innovation et les applications
potentielles.

Il est de plus en plus évident que les populations d'insectes du monde entier sont en forte
diminution. Il est donc essentiel de comprendre les tendances des espéces et les
facteurs de déclin pour connaitre I'ampleur du défi, ses causes et la maniére de le
relever. Pour trouver des solutions permettant de concilier biodiversit¢é durable et
prospérité économique, la surveillance des insectes doit étre efficace et fournir des
indicateurs d'état normalisés et fréquemment mis a jour afin d'orienter les mesures de
conservation.

La stratégie de I'UE en faveur de la biodiversité a I'horizon 2030 a mis 'accent sur le défi
majeur que représente la fourniture d'informations normalisées sur I'état de la nature, et
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I'A des insectes basée sur l'imagerie peut y contribuer. En particulier, la loi européenne
sur la restauration de la nature fixera probablement des objectifs impératifs pour les
données a haute résolution que les appareils photographiques peuvent fournir. Les
résultats de cette action contribueront donc directement a la mise en ceuvre des
politiques de I'UE, dont le suivi de la biodiversité est considéré comme un élément-clé.

L'action COST InsectAl organisera des ateliers, des conférences, des missions
scientifiques a court terme, des marathons de programmation, des design-sprints et bien
plus encore, au sein de quatre groupes de travail. Ces groupes se pencheront sur la
maniére dont les technologies d'lA basées sur I'analyse d’imagerie peuvent répondre au
mieux aux besoins sociétaux, soutiendront I'innovation en matieére de matériel de collecte
de photographies, créeront des approches normalisées pour le traitement des images et
développeront de nouvelles méthodes d'analyse et d'intégration des données afin de
transformer les données en informations exploitables.

German

Die COST-Action InsectAl wird das Insektenmonitoring und den Insektenschutz auf
nationaler und kontinentaler Ebene unterstliitzen, um den weit verbreiteten
Insektenriickgang zu verstehen und ihm entgegenzuwirken. Sie wird eine kritische
Masse an Forschern und Interessenvertretern im Bereich bildbasierter KI-Technologien
fir Insektenbeobachtungen zusammenbringen, um die Forschungsagenda zu leiten und
voranzutreiben, Forschungskapazitaten in ganz Europa aufzubauen sowie Innovationen
und Anwendungen zu unterstitzen.

Es gibt immer mehr Hinweise darauf, dass die Insektenpopulationen weltweit stark
zurtickgehen. Kenntnisse von Artentrends und ihren Treibern ist der Schlissel zum
Verstdndnis des Ausmalfles dieser Herausforderung, ihrer Ursachen und der Art und
Weise, wie sie angegangen werden kann. Um Losungen zu finden, die neben
wirtschaftichem Wohlstand zu nachhaltiger Artenvielfalt flihren, sollte das
Insektenmonitoring  effizient sein und standardisierte, haufig aktualisierte
Statusindikatoren liefern, um Schutzmaf3nahmen zu leiten.

Die EU-Biodiversitatsstrategie 2030 identifiziert die entscheidende Herausforderung,
standardisierte Informationen iber den Zustand der Natur zu liefern, und bildbasierte KI-
Verfahren fiir Insektenbeobachtungen kénnen dazu beitragen. Insbesondere wird das
EU-Gesetz zur Wiederherstellung der Natur wahrscheinlich verbindliche Ziele fiir die
hochauflésenden Daten festlegen, die Kameras liefern kénnen. Daher werden die
Ergebnisse dieser COST-Action direkt zur Umsetzung der EU-Politik beitragen, bei der
die Uberwachung der Artenvielfalt als Schliisselkomponente angesehen wird.

Die COST-Action InsectAl organisiert Workshops, Konferenzen, wissenschaftliche
Kurzprojekte Uber sogenannte short-term scientific missions, Hackathons, Design-Sprints
und vieles mehr in vier Arbeitsgruppen. Diese Gruppen werden sich damit befassen, wie
bildbasierte KI-Technologien zur Insektenbeobachtung gesellschaftliche Bediirfnisse am
besten erfiillen, Innovationen bei der Hardware zur Bildaufnahme unterstiitzen,
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standardisierte Ansatze fiir die Bildverarbeitung schaffen und neuartige Datenanalyse-
und -integrationsmethoden entwickeln, um Daten in verwertbare Erkenntnisse fir
umsetzbare Mallnahmen umzuwandeln.

Greek

H dpdon COST “InsectAl” utrootnpidel Tnv TTapakoAouBnaon kai T IaTHPENCN TWV EVTIOUWY
oc €OVIKA Kal NTTEIpWTIKA KAipJoKa, TTPOKEINEVOU va KaTtavonBei kal va amo@euxBei n
eKTETOMEVN MEiwON Twv evidpwv. H Apdon Ba evwoe pia Pala epeuvnTwv  Kal
evlIaQEPOUEVWV OE TEXVOAOYIEG TEXVNTAG vonuoouvng eviopwv Tou Ba Bacifovtal o€
€IKOVEG YIa va KATEUBUVOUV Kal va 0dnyfoouv TNV epeuvnTIKA atdévia, va dnuioupyrnoouyv
EPEUVNTIKEG dUvVATOTNTEG 0 OAN TNV Eupwtin Kal va utrooTnpifouv Tnv KavoTopia Kai Tig

EQAPHOYES.

Ymdpxouv aufavopeveg evoeigeig 0TI oI TTANBUouoi Twv evidpwv o OA0 Tov KOOPO
BpiokovTal og ammdToun peiwon. H katavénon Twv TACEwY OTa €idn KAl Twv 0dNywv Toug
gival To KA€Idi yia Tn yvwon Tou PeyéBoug TG TTPOKANGCNG, TWV QITIWV TNG KAl TOU TPOTIOU
avTINETWTTIONG TNG. MNa Tov evioTopd AUcEwv TToU 0dnyouv ot Biwoiun BloTroIKIAGTNTA
TTAPAGAANAQ PE TNV OIKOVOUIKA €UNMEPIa, N TTAPAKOAOUBNGON Twv eviopwy Ba TTpéTTel va
gival atmoTeEAEOUATIKA KAl VA TTOPEXEl TUTTOTTOINUEVOUG Kal OUXVA evNUEPWUEVOUG OEIKTEG
katdoTaong yia va kaBodnyouv Tig dpdaelg diatrpnong.

H oTtpatnyiki 1ng EE yia tn BiomoikiAdtnta 2030 rpoadiopilel TNV Kpioiun TpoKAnon tng
TTAPOXNG TUTTOTTIOINUEVWY TTANPOMOPIWV OXETIKA PE TNV KatdoTaon Tng @UoNng Kai n
TEXVNTA vonuoouUvn eviOpwv Tou Bacifetal ot €IKOVEG UTTOPEl va CUPBAaAel o€ auTo.
Juykekpipéva, o vopog TG EE yia Tnv amokardotacn tng @uong mbavétaTta Ba Bfoel
OEOUEUTIKOUG OTOXOUG yia Ta 0edouéva uynAng avaAuong TTou PTTopoUV va TTapEXoUV Ol
Kauepes. ‘ETol, Ta amoteAéopata Tng Apdong Ba cupBalouv dueca OTNV £QAPUOYA Twv
ToMNITIkwy TNG EE, 610U n TTapakoAouBnaon tng BiotoikiAdTnTag Bewpeital Bacikd oToIxEio.

H dpdon COST “InsectAl”, pe téooepa TokéTa epyaciag Ba diopyavwioel €pyacTrpiaq,
ouvédpla, ETTIOTNUOVIKEG aTToaTOAEG, hackathons, design-sprints kal TTOAAG dAAQ. AuTEG ol
0ouGdeg Ba agyxoANBoUV e Tov TPOTIO E TOV OTIOIO 01 TEXVOAOYIEG TeEXVNTAG vonuoaoUvng
eVTOUWV TTou BacifovTal o€ eIKOVEG TTOPOUV VA avTaTTOKPIBOoUV KAAUTEPO OTIG KOIVWVIKEG
avaykeg, Ba utmooTnpiouv TNV KaivoTodia oTo  UAIKO OUAAOYAG  eikdvwy, Ba
dnUIoOUPYHOOUV TUTIOTTIOINUEVEG TIPOOEYYIOEIG yia Tnv emmegepyania  €ikdvag Kal Ba
avaTtTuéouy véeg HeBOdoUG avaAuong deOONEVWV Kal EVOWUATWONG YIA TN METATPOTIN TWV
0edopévwy O€ XPrOIPES TTANPOPOPIEG.

Hungarian

Az InsectAl COST egyuttmiikbdés célja, hogy tamogassa a rovarok hosszu tavu
megfigyelését és védelmét nemzeti és kontinentalis szinten annak érdekében, hogy
megeértsik és visszaforditsuk a rovarok széleskorli csékkenését. Az egyuttmikodés
Osszefogja a kép alapu rovar mesterséges intelligencia Al technoldgidk kutatdinak és
érintettieinek kritikus tdmegét, hogy iranyitsa és vezesse a kutatasi agendat, épitse a
kutatasi kapacitast egész Eurépaban, és tAmogassa az innovacioét és alkalmazast.
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Egyre tobb bizonyiték van arra, hogy globalisan a rovarpopulaciok csdékkennek. Fontos
megérteni a fajok valtozasait és azok kivaltd okait, hogy felmérhessik a cstkkenés
mértékét és megtalalhassuk a megfeleld6 megoldasokat. Ahhoz, hogy olyan
megoldasokat talaljunk, amelyek fenntarthaté biodiverzitashoz vezetnek a gazdasagi
jolét mellett, a rovarmegfigyelésnek hatékonynak kell lennie, és szabvanyositott, gyakran
frissitett allapotjelz6ket kell biztositania a védelmi intézkedések iranyitasahoz.

Az EU 2030-as biodiverzitasi stratégidja azonositia a természet allapotardl szélo
szabvanyositott informaciok biztositasanak kritikus kihivasat, és a képalapu rovar Al
hozzajarulhat ehhez. Kildnésen, az EU természet-helyredllitasi térvénye valdszinileg
kotelezd célokat fog kitizni a kamerak altal biztositott nagy felbontast adatokra
vonatkozéan. igy e COST egyiittm(ikddés eredményei kdzvetlenill hozzajarulnak majd az
EU politikainak végrehajtasahoz, ahol a biodiverzitas megfigyelése kulcsfontossagu
elemet képez.

Az InsectAl COST egyuttmikédés mihelymunkakat, konferencidkat, révid tava
tudomanyos utakat, programokat, hackathonokat, design-sprinteket és sok mast szervez
négy Munkacsoporton (munkacsomagok) keresztil. Ezek a csoportok azt fogjak
vizsgalni, hogyan tudjak a kép alapu rovar Al technolégiak legjobban kielégiteni a
tarsadalmi igényeket, tamogatni az innovaciot a képgyijté hardverekben, létrehozni a
képfeldolgozas szabvanyositott megkozelitéseit, és kifejleszteni az Uj adat-elemzési és
integracios modszereket, hogy az adatokat hasznosithaté informacidkka alakitsak.

Hebrew
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Irish

Tabharfaidh an InsectAl COST Action tacaiocht do stiradh, monatdireacht agus
caomhnu na bhfeithidi ag leibhéil na naisiun agus na mér-roinne le go dtuigfi agus go
gcuirfi i gcoinne an meath ata tagtha go forleathan ar mhéid na bhfeithidi.

Tabharfar le chéile grupa tabhachtach tromchiallach taighdeoiri agus iad sitd go bhfuil
dluthbhaint acu le teicneolaiocht Al na bhfeithidi ata bunaithe ar iomhanna, chun gnothai
taighde a stitradh agus a chur chun cinn, cumas taighde na hEorpa a chothu, agus tacu
le cur chuige agus meon an athraithe.

Ta fianaise laidir go bhfuil daonrai na bhfeithidi timpeall na cruinne ag maolu go géar. Ta
sé ri-thabhachtach go dtuigimid claonta a bhaineann le specis agus na cuiseanna a
bhionn leo, le go dtuigfimid méid an duathshlain atd romhainn, na nithe is cuis leis, agus
conas tabhairt faoi. Le go dtiocfaimid ar réitigh a chothéidh bithéagsulacht inbhuanaithe,
chomh maith le rachmas eacnamaiochta, ba cheart go mbeadh monatéireacht na
bhfeithidi éifeachtuil agus go solatharédh sé tascairi stadais rialta chun gniomhaiochtai
caomhnaithe a stiariu.

Aithnionn straitéis bithéagsulachta an Aontais Eorpaigh 2030 an duthshlan ri-
thabhachtach ata ag baint le heolas caighdeanaithe faoin bhail ata ar an dulra a
sholathar, agus is féidir le Al na bhfeithidi bunaithe ar iomhanna cur le seo. Le bheith
sonrach, is décha go leagfaidh dli athchdirithe an dulra de chuid an Aontais Eorpaigh
spriocanna éiginteacha amach le haghaidh na sonrai ardtaifigh a fhaighimid 6
cheamarai. Mar sin, cabhroéidh torthai na gniomhaiochta seo le polasaithe an AE a chur |
gcrich, sna cdsanna ina bhfuil monatéracht bithéagsulachta ina ghné larnach.

Eagréidh an InsectAl Cost Action ceardlanna, comhdhélacha, misin eolaiochta gearr-
théarmacha, hacatéin, raib-dhearai agus a lan eile thar cheithre ghrapa oibre.
Tabharfaidh na grapai seo faoin gceist seo a leanas: conas is féidir le teicneolaiocht na
bhfeithidi Al bunaithe ar iomhanna cuidit le riachtanaisi na sochai, cur le hathraithe i
gcrua-earrai le haghaidh bailitchan iomhanna, cur chuige caighdeanaithe a chruthu le
haghaidh proéiseail iomhanna agus modhanna nua anailise agus comhthaithithe sonrai a
fhorbairt, le go spreagfaidh na sonrai léargais a bheidh so-aistrithe go gniomh.

Italian

La COST Action InsectAl supportera monitoraggio e conservazione degli insetti su scala
nazionale e continentale al fine di comprendere e contrastare il loro diffuso declino. La
Action contribuira a connettere ricercatori ed altre parti interessate in tecnologie IA
basate su immagini, raggiungendo una massa critica per dirigere e promuovere
programmi di ricerca, sviluppare competenze in Europa, e supportare innovazione ed
applicazione di queste tecnologie.

Il rapido declino delle popolazioni di insetti a livello globale &€ sempre piu evidente.
Comprenderne le tendenze e i fattori che le influenzano & di fondamentale importanza
per individuare le cause e affrontare il problema. Per identificare soluzioni che possano
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portare a misure di conservazione della biodiversita sostenibili quanto a benessere
economico, il monitoraggio degli insetti deve essere efficiente e produrre indicatori
standardizzati e aggiornati frequentemente, con lo scopo di guidare azioni di
conservazione.

La Strategia Europea per la Biodiversita 2030 evidenzia quanto sia critico poter contare
su informazioni standardizzate sullo stato della natura, e InsectAl puo contribuire a
fornirle. Specificamente, la Legge Europea sul Ripristino della Natura probabilmente
stabilira obiettivi vincolanti per i dati ad alta risoluzione che possono essere prodotti con
videocamere. In questo frangente, i prodotti di questa Action contribuiranno direttamente
alllimplementazione di direttive Europee, in cui il monitoraggio della biodiversita &
considerato un componente chiave.

La COST Action InsectAl organizzera laboratori, conferenze, missioni scientifiche a breve
termine, hackathons, design-sprints e molto altro grazie ai suoi quattro Gruppi di Lavoro.
Questi gruppi si occuperanno di come tecnologie IA basate su immagini possano
rispondere al meglio ad Esigenze Sociali, supportare innovazione in Sistemi di Raccolta
Immagini, creare approcci standard per I’Elaborazione d’Immagini e sviluppare nuovi
metodi per I'Analisi Dati e Metodi Integrativi per trasformare flussi di dati in soluzioni
concrete.

Latvian

InsectAl COST Action veicinds kukainu monitoringu un aizsardzibu nacionala un
kontinenta méroga, lai izprastu un novérstu plasi izplatito kukainu skaita samazina$anos.
871 aktivitate apvienos batiski daudz pétnieku un attélos balstitas maksliga intelekta (MI)
tehnologijas ieintereséto personu, lai vaditu pétniecibas programmu, palielinatu
pétniecibas jaudu visa Eiropa un atbalstitu inovacijas un prasmes.

Arvien vairak pieradijumu liecina, ka kukainu populacijas visa pasaulé strauji samazinas.
Izpratne par tendencém attieciba uz sugam un to virzitajspekiem ir batiska, lai zinatu
izaicindjuma lielumu, célonus un to, ka to risinat. Lai atrastu risindjumus, kas nodroSina
ilgtspéjigu  biologisko daudzveidibu Iidztekus ekonomiskai labklajibai, kukainu
monitoringam jabadt efektivam, un tam janodroSina standartizéti un regulari atjauninati
stavok|a raditaji, peéc kuriem vadtties, lai veiktu aizsardzibas pasakumus.

ES “Biologiskas daudzveidibas stratégija 2030” paredz, ka svarigakais uzdevums ir
nodros8inat standartizétu informaciju par dabas stavokli, un uz attéliem balstita kukainu Ml
tehnologija var to veicinat. Konkréti, ES Dabas atjauno$anas likums, visticamak, noteiks
saistoSus mérkus augstas izSkirtspéjas datiem, ko kameras var nodroSinat. Tadéjadi
InsectAl COST Action rezultati dos tieSu ieguldfjumu ES politikas Tsteno$ana, kur
biologiskas daudzveidibas monitorings tiek uzskatita par galveno komponenti.

InsectAl COST Action organizés seminarus, konferences, Tstermina zinatniskas misijas,
hakatonus, dizaina sprintus un daudz ko citu &etrds darba grupas. Sis grupas
pievérsisies tam, ka uz attéliem balstitas kukainu MI tehnologijas var vislabak apmierinat
sabiedribas vajadzibas, atbalstit inovacijas attélu ieguves un uzkraSanas aparatira, radit
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standartizétas pieejas attélu apstradei un izstradat jaunas datu analizes un integracijas
metodes, lai datus parvérstu izmantojamas atzinas.

Lithuanian

InsectAl COST veikla rems vabzdziy stebéseng ir apsaugg nacionaliniu ir Zemyno mastu,
kad baty galima suprasti ir uzkirsti kelig intensyvéjanéiam vabzdziy nykimui. Veikla
suburs tyréjy ir suinteresuotujy Saliy, dirband&iy su vaizdais besiremianciomis vabzdziy DI
technologijomis, kritine mase, siekdama nukreipti ir paskatinti tyrimy darbotvarke, didinti
jy pajégumus visoje Europoje, taip pat remti inovacijas bei tyrimy taikyma.

Daugéja jrodymy, kad vabzdziy populiacijos visame pasaulyje smarkiai mazéja. Rasiy
priezas€iy suvokimui bei batiny sprendimy priémimui. Siekiant nustatyti sprendinius,
kurie padeéty iSlaikyti tvarig biologine jvairove kartu su ekonomine gerove, vabzdziy
stebésena turéty bati veiksminga ir numatyti standartizuotus bei daznai atnaujinamus
bUklés rodiklius, kuriais remiantis bity vykdoma gamtosauga.

informacijg apie gamtos bikle, o vaizdais pagrijsta vabzdziy Al gali prie jo prisidéti.
Konkrediau, ES Gamtos atkdrimo jstatymas greiiausiai nustatys privalomus tikslus
didelés raiSkos duomenims, kuriuos gali pateikti vaizdo kameros. Taigi Sios veiklos
rezultatai tiesiogiai prisidés prie ES aplinkosaugos politikos, kurioje biologinés jvairovés
stebésena laikoma esminiu komponentu, jgyvendinimo.

InsectAl COST veikla organizuos seminarus, konferencijas, trumpalaikes mokslines
misijas, hakatonus, dizaino sprinto ir kitas akcijas keturiose darbo grupése. Sios grupés
spres, kaip vaizdais pagrijstos vabzdziy Al technologijos gali geriausiai patenkinti
visuomenés poreikius, remti vaizdy rinkimo aparatinés jrangos naujoves, kurti
standartizuotus vaizdo apdorojimo metodus ir kurti naujus duomeny analizés ir
integravimo metodus, skirtus tuos duomenis paversti veiksmingomis prognozemis.

Maltese

L-azzjoni COST tal-InsectAl se tappoggja I-monitoragg u I-konservazzjoni tal-insetti fuq
skala nazzjonali u kontinentali sabiex nifhmu u nikkontrastaw it-thaqqis mifrux tal-insetti.
L-Azzjoni se tigbor flimkien massa kritika ta' ricerkaturi u partijiet interessati fit-teknologiji
tal-intelligenza artifi¢jali ibbazati fuq I-immagni tal-insetti biex tiddiriegi u tmexxi I-agenda
tar-ricerka, tibni kapacita ta' ricerka madwar |-Ewropa, u tappoggja Il-innovazzjoni u I-
applikazzjoni.

Hemm dejjem aktar evidenza li I-popolazzjonijiet ta' insetti madwar id-dinja qieghdin
jongsu b'mod gawwi. Li nifhmu dawn t-tendenzi u x’'gieghed jikkawzhom huwa essenzjali
biex inkunu nafu d-dags tal-isfida, il-kawzi taghha, u kif nindirizzawha. Biex jigu
identifikati soluzzjonijiet li jwasslu ghal bijodiversita sostenibbli flimkien mal-prosperita
ekonomika, il-monitoragg tal-insetti ghandu jkun effi¢jenti u jipprovdi indikaturi tal-istatus
standardizzati u aggornati b'mod frekwenti biex jiggwidaw azzjonijiet ta' konservazzjoni.
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L-Istrategija tal-Bijodiversita tal-UE 2030 tidentifika I-isfida kritika li tipprovdi informazzjoni
standardizzata dwar l-istat tan-natura, u l-intelligenza artifi¢jali bbazata fuq I-immagni tal-
insetti tista' tikkontribwixxi ghal dan. Specifikament, il-Ligi ta' Restawr tan-Natura tal-UE
x'aktarx li se tistabbilixxi miri obbligatorji ghal data ta' rizoluzzjoni gholja li I-kameras
jistghu jipprovdu. Ghalhekk, il-prodotti tal-Azzjoni se jikkontribwixxu direttament ghall-
implimentazzjoni tal-politiki tal-UE, fejn il-monitoragg tal-bijodiversita huwa kkunsidrat
komponent ewlieni.

L-Azzjoni COST InsectAl se torganizza workshops, konferenzi, missjonijiet xjentifici ta'
zmien qasir, hackathons, design-sprints u hafha aktar, madwar erba' gruppi ta' hidma.
Dawn il-gruppi se jindirizzaw kif I-ahjar it-teknologiji tal-intelligenza artifi¢jali ibbazati fuq
I-immagni tal-insetti jistghu jindirizzaw il-bzonnijiet tas-soc¢jeta, jappoggjaw l-innovazzjoni
fl-hardwer tal-gbir tal-immagni, joholqu approc¢éi standardizzati ghall-ipprocessar tal-
immagni, u jizviluppaw metodi innovattivi ta' analizi u integrazjoni tad-data biex id-data
tinqaleb fgharfien azzjonabbli.

Macedonian

COST akumjaTa ,InsectAl* ke ro nogapXM MOHUTOPUHIOT N 3a4yByBah€TO HA UHCEKTUTE
Ha HauMoHanHo U MefyHapoA4HO HMBO, CO Lien ga ce pasbepe M Aa ce CNpOTUBCTaBU Ha
LUMPOKO pacnpoCTpaHeTOTO onarake Ha MHcekTuTe. AkunjaTa ke 06eauHn KpuTMYHa Maca
UCTpaxyBauM M 3acerHatm cTtpaHu Bo Al (BELUTaYKO-UHTENUTEHTHU) TEXHOMorMuTe 3a
WHcekTn 6asmpaHu Ha choTorpachmm 3a Aa ja Hacoum M NOTTUKHE UCTpaxkyBadkaTa areHaa,
[a uv3rpagu MUcTpaxyBayku kanmaumTteT HM3 EBpona u ga m nogapXv MHoBauuuTe w
annukaumuTe.

[MocTom eBUOEHTEH A0OKa3 3a HArMOTO onarake Ha NomnynauMmMTe Ha MHCEKTUTE Ha CBETCKO
HUBO. Pa3bnpareTo Ha TPEHAOBUTE Kaj BUAOBUTE M HUBHUTE ABUTaTeENM € KryyHa Touka
MpeKy Koja ce OCO3HaBa rofieMuHaTa Ha Npeau3BUKOT, HEFOBUTE MPUYMHU M KaKo Aa ce
BMvjae Ha WCTMOT. 3a Ja ce uaeHTUdUKyBaaT pelleHuja Koj BogaT OO OOPXMMB
Ovoameep3nTET BO KOpenauuja CO €eKOHOMCKMOT Hanpenok, MOHUTOPUPAHETO Ha
MHcekTUTe Tpeba ga Guae edukacHo M ga obesdean ctaHgapavsvpaH U OPEKBEHTHO
aXypupaH CTaTyC Ha MHOUKaTOpK KoM Ke M Haco4vyBaaT NoCTankMTe 3a KOH3epBauuja.

EY ctpatervjata 3a 6uoameepanTtet 2030 ro naeHTMpUKYBa KPUTUYHUOT NPeamn3BuK 3a
[ocTaByBake CTaHgapausupaHa wHdopmaumja 3a coctojbata Ha npupopaTta, a Al
TexHorormjaTa 3a nHcektn 6asupaHa Ha doTorpadun Moxe Aa NpMaoHece BO Toj nornes.
MoTouHo, 3akoHOT Ha EY 3a obOHOByBawe Ha npupojaTta HajBepojaTHO Ke MoCTaBu
06Bp3yBaYkM Lenu 3a nogaTouM CO roniemMa pesonyuuja Kou kamepuTe MOXe Aa v
obesbepat. Ortryka, pesyntatmte o Akumjata Ke npugoHecaT 3a AMpeKTHa
uMmnnemMeHTaumja Ha nonMTuknTe Ha EY, kage 1o MOHUTOPUHIOT Ha BroanBEP3UTETOT ce
CMeTa 3a KIy4yHa KOMMOHEHTa.

COST AkuujaTa InsectAl ke opraHusvpa paboTunHWMLM, KOHEPEHLMU, KpaTKOTpajHu
Hay4YHU MWCUWN, XaKaTOHW, OM3ajH-CMPUMHTOBM WM MHOry MoBeke, Mefy 4Yetupu paboTHU
rpynu. OBue rpymu ke nocodvaT kako Al TexHonoruuTe 3a WHCeKkTM 6GasvpaHu Ha
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doTorpacmm moxaT Hajaobpo da oprosopaT Ha noTpebute Ha OMWTECTBOTO, Aa ja
noaapXaT uHoBauuMjaTa BO XapOBepoT 3a Komnekuuja Ha doTorpacdum, oa cosgagat
CTaHJapAv3upaHu npucTani 3a npouecupame Ha doTorpacdunte U Aa passujaT HOBU
MeToau 3a aHanu3a Ha nogaTouy M MHTerpauuja 3a npeTsopare Ha nogatouuTe BO
bYHKUMOHANHU corneayBama.

Norwegian

InsectAl COST-aksjonen vil stette insektovervaking og bevaring pa nasjonalt og
kontinentalt niva for & forstd og motvirke den utbredte nedgangen i insektpopulasjoner.
Aksjonen vil samle en kritisk masse av forskere og interessenter innen bildebaserte
insekt-Al-teknologier for a lede og drive forskningsagendaen, bygge forskningskapasitet
over hele Europa og stgtte innovasjon og anvendelse.

Det er gkende bevis for at insektpopulasjoner over hele verden er i kraftig nedgang. A
forsta trender i arter og deres drivere er ngkkelen til & vite omfanget av utfordringen, dens
arsaker og hvordan man skal adressere den. For & identifisere lgsninger som farer fil
baerekraftig biologisk mangfold sammen med gkonomisk velstand, bgr insektovervaking
vaere effektiv og gi standardiserte og ofte oppdaterte statusindikatorer for & veilede
bevaringstiltak.

EUs biodiversitetsstrategi 2030 identifiserer den kritiske utfordringen med a levere
standardisert informasjon om naturens tilstand, og bildebasert insekt-Al kan bidra il
dette. Spesielt vil EUs naturrestaureringslov sannsynligvis sette bindende mal for de
heyopplgselige dataene som kameraer kan gi. Dermed vil resultatene av aksjonen bidra
direkte til gjennomferingen av EUs politikk, hvor biodiversitetsovervaking anses som en
nokkelkomponent.

InsectAl COST-aksjonen vil organisere workshops, konferanser, Kkortsiktige
vitenskapelige oppdrag, hackathons, design-sprinter og mye mer, pa tvers av fire
arbeidsgrupper. Disse gruppene vil adressere hvordan bildebaserte insekt-Al-
teknologier best kan magte samfunnets behov, stgtte innovasjon innen
bildeinnsamlingsutstyr, skape standardiserte tiinaerminger for bildebehandling og utvikle
nye dataanalytiske og integrasjonsmetoder for & gjere data om til handlingsbare
innsikter.

Polish

Akcja COST InsectAl bedzie wspiera¢ monitoring i ochrone owadéw na poziomie
krajowym i kontynentalnym. Dziatanie to ma na celu zrozumienie przyczyn i
przeciwdziatanie spadkowi liczebnosci owaddéw. Akcja zgromadzi badaczy i
przedstawicieli zainteresowanych stron zajmujacych sie technologiami sztucznej
inteligencji owadéw opartej na obrazach. Dzieki temu zostanie zbudowany potencjat
badawczy w catej Europie oraz zwiekszy sie wsparcie dla innowacyjnych zastosowac Al.

Istnieje coraz wiecej dowodéw na to, ze liczebnos¢ owaddéw na catym Swiecie
gwattownie spada. Zrozumienie trendéw dotyczacych populacji poszczegdinych
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gatunkéw i czynnikéw jakie mogg na nig wptywac jest kluczowe do poznania skali
problemu, jego przyczyn jak i mozliwych sposobéw jego rozwigzania. Monitorowanie
populacji owadéw powinno by¢ skuteczne i opierte na standaryzowanych metodach.
Czesto aktualizowane wskazniki dotyczgace zmian liczebnosci pozwolg wyznaczyé
kierunki dziatan ochronnych. Opracowane rozwigzania beda prowadzi¢ do uzyskania
duzej réznorodnosci biologicznej przy jednoczesnym zachowaniu wzrostu
gospodarczego.

W Strategii Réznorodnosci Biologicznej Unii Europejskiej do roku 2030 wskazano
kluczowe wyzwanie, jakim jest dostarczanie standardowych informacji o stanie przyrody,
a sztuczna inteligencja oparta na obrazach moze sie do tego przyczynic. W
szczegolnosci Ustawa o Przywracaniu Przyrody UE prawdopodobnie ustali wigzace cele
w zakresie danych o wysokiej rozdzielczosci, ktdérych mogg dostarcza¢ kamery. Wyniki
AKcji przyczynig sie bezposrednio do wdrazania polityk UE, gdzie monitorowanie
réznorodnosci biologicznej jest uwazane za kluczowy element.

Akcja COST InsectAl zorganizuje warsztaty, konferencje, krotkoterminowe misje
naukowe i wiele innych w ramach czterech grup roboczych. Grupy te opracujg w jaki
sposob technologie sztucznej inteligencji oparte na obrazach moga najlepiej zaspokoi¢
potrzeby spoteczne, wspiera¢ innowacje w sprzecie do gromadzenia obrazow, tworzyé
standardowe podejscia do przetwarzania obrazéw oraz opracowywac¢ nowatorskie
metody analizy i integracji danych w celu ich przeksztatcania w przydatne rozwigzania.

Portuguese

A acdo COST InsectAl apoiara a monitorizagao e conservagao de insetos as escalas
nacionais e continentais, com o objetivo de compreender e inverter o declinio
generalizado dos insetos. A acdo reunird massa critica de investigadores e partes
interessadas na area das tecnologias de Inteligéncia Atrtificial (IA) de insetos baseadas
em imagens para impulsionar as agendas de investigagéo, capacitar a investigagdo em
toda a Europa e apoiar a inovagao e a aplicagao.

Acumulam-se evidéncias de que as populag¢des de insetos em todo 0 mundo estdo em
declinio acentuado. Compreender as tendéncias das espécies e os seus fatores
determinantes é fundamental para conhecer a dimensao do desafio, as suas causas e a
forma de o enfrentar. Para identificar solugbes que promovam a biodiversidade de forma
sustentavel e préspera economicamente, a monitorizagdo dos insetos deve ser eficiente
e fornecer indicadores normalizados e atualizados regularmente para orientar agdes de
conservacgao.

A Estratégia de Biodiversidade da Unido Europeia (EU) para 2030 identifica como um
desafio critico o de fornecer informag¢des normalizadas sobre o estado da natureza, e a
IA de insetos baseada em imagens pode contribuir para isso. Especificamente, a Lei do
Restauro da Natureza da EU seguramente estabelecera objetivos vinculativos para os
dados de alta resolugdo que as camaras podem fornecer. Assim, os resultados desta
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Acdo contribuirdo diretamente para a implementagédo das politicas da UE, nas quais a
monitorizacao da biodiversidade é considerada uma componente fundamental.

A Acado COST InsectAl organizara workshops, conferéncias, missdes cientificas de curta
duragéo, hackathons, design-sprints e muito mais, em quatro Grupos de Trabalho. Estes
grupos abordarédo de que forma as tecnologias de |A de insetos baseadas em imagens
podem responder as necessidades da sociedade, apoiarao a inovagao no hardware de
recolha de imagens, criardo abordagens normalizadas para o processamento de
imagens e desenvolverdo novos métodos de andlise e integragcdo de dados para
transformar os dados em conhecimentos acionaveis.

Romanian

Actiunea COST InsectAl va contribui la intelegerea si reducerea declinului insectelor prin
facilitarea monitorizarii si conservarii acestora la scara nationala si continentala.
Actiunea va aduce impreuna o masa critica de cercetatori si actori locali cu preocupari in
domeniul tehnologiilor ce implica prelucrarea imaginilor cu insecte si inteligenta
artificiala, pentru a promova directii de cercetare, a dezvolta capacitati de cercetare la
nivel European si pentru a sustine inovarea si masurile concrete de conservare.

Exista tot mai multe dovezi care indica declinul accentuat al populatiilor de insecte la
nivel global. Intelegerea tendintelor la nivel de specie si a motivelor declinului este cheia
intelegerii magnitudinii si cauzelor acestor dezechilibre. Pentru a identifica solutii care sa
duca la mentinerea biodiversitatii si la prosperitate economica sustenabila, monitorizarea
insectelor trebuie sa fie eficientd si sa produca indicatori standardizati care pot fi
actualizati frecvent si care sa fundamenteze activitatile de conservare.

Strategia UE privind biodiversitatea pentru 2030 identifica producerea de informatii
standardizate despre starea naturii ca fiind o provocare majora, iar tehnologiile bazate
pe imagini cu insecte si inteligenta artificiala pot contribui la gasirea unor solutii. De
exemplu, Legea UE privind refacerea naturii va stabili tinte obligatorii privind producerea
de date cu rezolutie mare, date pe care camerele foto le pot furniza. Astfel, rezultatele
produse in cadrul Actiunii InsectAl vor contribui direct la implementarea politicilor UE in
care monitorizarea biodiversitatii este considerata o componenta principala.

Actiunea COST InsectAl va organiza workshopuri, conferinte, misiuni stiintifice pe termen
scurt, evenimente de tip hackathon, design-sprint, si multe altele, in cadrul a patru grupuri
de lucru. Aceste grupuri vor analiza modul in care tehnologiile bazate pe imagini cu
insecte si inteligenta artificiala pot contribui la satisfacerea Nevoilor Sociale, la
generarea de solutii hardware pentru Colectarea de Imagini, la crearea unor metode
standardizate de Prelucrare a Imaginilor si la dezvoltarea unor metode noi de Analiza si
Integrare a Datelor, pentru a transforma aceste date in cunostinte ce pot fi puse in
practica.
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Serbian

InsectAl COST akuuja he nogpxaTtu npahewe M odyBake MHCEKaTa Ha HaLMOHAMHOM 1
KOHTUHEHTaNIHOM HMBOY kKako ©Ou ce pasymeno W npeaynpeaunsio  LUMPOKO
pacnpocTpakeHo onagawe 6pojHOCTM nHcekaTa. [la 6u ycMepuna u peanusoBana nnaH
UCTpaXueaka, MU3rpaguna ucTpaxusadke kanauuteTe wupom EBpone u noacrakna
WHOBaUMje n NpuMeHe, akumja he oKynMTM KpUTUYHY Macy UCTpaxmBada v Apyrux cTpaHa
3anHTepecoBaHMX 3a TexHonormje BellTayke nHTenureHumje (Al) 3acHoBaHe Ha aHanusu
CnvKa nHcekara.

MocToju cBe BULLE AoKasa Aa cy nonynauuje uHcekarta WWPOM CBETa Y HarfioM onagamy.
PasymeBatbe TpeHOoOBa MNPUCYTHUX KOA PasnMuMTUX BpcTa M WTa ux nokpehe jecrte
KIbYyYHO 3a Cro3HaBak-€ BeNMuMHEe M3a30Ba, HEroBUX Y3poka M HauMHa 3a HEeroBo
npeeasunaxerwe. [a 6M ce uOgeHTUdUKOBana pellerwa koja Mopes EeKOHOMCKOD
npocrnepuTeTa BoAe M Ka 0ApXXMBOM GUOAMBEP3UTETY, Npahere MHcekaTa 61 Tpebarno aa
6yoe edumkacHo ¥ o6esbedn cTaHOapaMsoBaHa M 4YecTa axypupaka uHaukatopa
HSMXOBOT CTakba, a Y UMIby yCMepaBaka akuuja hUXOBOr OYyBatkba.

Ctpatermja bBuogmeepanter EY 2030 uaeHTUdUKYje KPUTUYHM U3A30B Mpyxaha
cTaH4apAn3oBaHUX MHdopMaumja o cTakby NpUpoae, YeMy BeluTadka MHTENUreHLumja Ha
6a3n crnvka nHcekata Moxe Aa gonpuHece. Hapouuto, EY 3akoH o o6HoBM npupoge he
n3BecHO nocTtaBuTn obaBesyjyhe 3axTeBe 3a MoJaTke BUCOKE pes3onyuuje koje kamepe
Mory ga npyxe. Ha Taj HaumH ucxoam Akumje aupektHo he OOMpUMHETN MMNNeMeHTaumjm
nonutuka EY y kojuma ce npahewe 6uoameepavteta cmatpa Kiby4HOM KOMMOHEHTOM.

COST akuuja InsectAl opraHnsoBahe paguoHuue, KoHepeHunje, KpaTkoTpajHe HayyHe
Muncuje, xakaToHe, 6p30 ocmuLLIbaBake peLleHa M jol MHOro Tora, a CBe KpO3 YeTupu
pagHe rpyne. Oee rpyne he ce 6aBuTM Tume kako Al TexHonorvje Ha 6as3u cnuke
HaMelEeHe MHCEKTMMa MOry Ha HajborbM HaumH ga paspewe gpywteeHe notpebe,
noapXe WHOBaUWje y XapaBepy 3a MpuKyrrbake Crvka, CTBOpe CTaHOapau3oBaHe
npuctyne 3a obpaay crivMke n passujy HOBE METOAE aHanuse n uHTerpauuvje nogaraka, a
Kako 6u ce nogaum NpeTBOpPUNU y AMPEKTHE yBuae koju he omoryhut genosame.

Slovak

Akcia InsectAl COST podpori monitorovanie a ochranu hmyzu na narodnej a
kontinentalnej urovni s cielom pochopit a celit rozSirenému poklesu poctu hmyzich
druhov. Spoji dostatoény pocet vyskumnikov a zainteresovanych stran v technoldgiach
umelej inteligencie na analyzu obrazu hmyzu, aby usmerfiovala a podporovala
vyskumnu agendu, budovala vyskumné kapacity po celej Eurépe a podporovala inovacie
a aplikacie.

Existuje Coraz viac dbkazov, ze populacie hmyzich druhov na celom svete prudko
klesaju. Pochopenie trendov zmien v populaciach druhov a faktorov, ktoré tieto zmeny
spbsobuju, je kluCové pre urCenie rozsahu vyzvy, jej pri€in a rieSeni. Aby sme nasili
rieSenia pre udrzatelnu biodiverzitu a ekonomicky rozvoj, monitorovanie hmyzu musi byt
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efektivne a poskytovat Standardizované a casto aktualizované indikatory stavu na
usmernenie ochrannych opatreni.

Stratégia EU v oblasti biodiverzity do roku 2030 identifikuje zasadnu vyzvu spogivajicu v
zabezpecCeni Standardizovanych informacii o stave prirody a technoldégie umelej
inteligencie na analyzu obrazu hmyzu k tomu méZu prispiet. Konkrétne, nariadenie EU
,O obnove prirody” (Nature Restoration Law) pravdepodobne stanovi zavazné ciele pre
udaje s vysokym rozliSenim, ktoré mézu poskytovat kamery. Vystupy akcie teda priamo
prispeju k implementacii politk EU, kde je monitorovanie biodiverzity povazované za
klfa€ovu zlozku.

Akcia InsectAl COST bude organizovat workshopy, konferencie, kratkodobé vedecké
misie, hackathony, dizajn Sprinty a dalSie aktivity v ramci Styroch pracovnych skupin. Tieto
skupiny sa budu zaoberat tym, ako mézu technoldgie umelej inteligencie na analyzu
obrazu hmyzu najlepsSie riesSit spolocenské potreby. Budu sa zameriavat na inovacie
hardvéru na zber obrazovych dat, vytvarat Standardizované pristupy pre spracovanie
obrazovych informacii a vyvijat nové metdédy analyzy a integracie dat na premenenie
tychto informécii na pouzitelné poznatky.

Slovenian

Akcija COST InsectAl bo podpirala spremljanje in ohranjanje Zuzelk na nacionalni in
kontinentalni ravni, da bi razumeli in preprecili obsezen upad Stevila Zuzelk. Akcija bo
zdruzila kriti€no maso raziskovalcev in deleznikov na podroc¢ju tehnologij umetne
inteligence za prepoznavanje zuzelk s slikami, da bi usmerjala in vodila raziskovalno
agendo, gradila raziskovalne zmogljivosti po vsej Evropi ter podpirala inovacije in
uporabo.

Vse ve¢ dokazov je, da populacije Zuzelk po vsem svetu hitro upadajo. Razumevanje
trendov pri vrstah in njihovih dejavnikov je kljuénega pomena za spoznavanje obsega
problema, njegovih vzrokov in nacinov za reSevanje. Za identifikacijo resitev, ki vodijo do
trajnostne biotske raznovrstnosti skupaj z gospodarskim blagostanjem, mora biti
spremljanje zuzelk ucinkovito ter zagotavljati standardizirane in pogosto posodobljene
kazalnike stanja za usmerjanje ohranitvenih ukrepov.

Strategija EU za biotsko raznovrstnost do leta 2030 prepoznava kriticni izziv
zagotavljanja standardiziranih informacij o stanju narave, pri ¢emer lahko prispevajo
tehnologije umetne inteligence za prepoznavanje zuzelk s slikami. Konkretno, Zakon o
obnovi narave EU bo verjetno postavil zavezujoce cilje za podatke visoke locljivosti, ki jih
lahko zagotovijo kamere. Tako bodo rezultati Akcije neposredno prispevali k izvajanju
politik EU, kjer se spremljanje biotske raznovrstnosti Steje za kljuéno komponento.

Akcija COST InsectAl bo organizirala delavnice, konference, kratke znanstvene obiske,
hekatone in Se veliko ve€ v okviru &tirih delovnih skupin. Te skupine se bodo ukvarjale s
tem, kako lahko tehnologije umetne inteligence za prepoznavanje zZuzelk s slikami
najbolje zadovoljijo druzbene potrebe, podpirajo inovacije v strojni opremi za zbiranje
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slik, ustvarjajo standardizirane pristope za obdelavo slik in razvijajo nove metode za
analizo in integracijo podatkov za pretvorbo podatkov v uporabne vpoglede.

Spanish

La accion InsectAl COST apoyara el monitoreo y la conservacién de insectos a escala
nacional y continental para entender y contrarrestar el declive generalizado de insectos.
La acciéon reunira a un gran numero de investigadores y partes interesadas en
tecnologias de IA basadas en imagenes de insectos para dirigir e impulsar la agenda de
investigacion, desarrollar la capacidad de investigacion en toda Europa y apoyar la
innovacion y la aplicacion.

Hay evidencias crecientes de que las poblaciones de insectos en todo el mundo estan
en fuerte declive. Entender las tendencias en las especies y sus impulsores es clave
para conocer la magnitud del desafio, sus causas y como abordarlo. Para identificar
soluciones que conduzcan a una biodiversidad sostenible junto con la prosperidad
econdmica, el monitoreo de insectos debe ser eficiente y proporcionar indicadores de
estado estandarizados y frecuentemente actualizados para guiar las acciones de
conservacion.

La Estrategia de Biodiversidad de la UE 2030 identifica el desafio critico de proporcionar
informacién estandarizada sobre el estado de la naturaleza, y la IA basada en imagenes
de insectos puede contribuir a esto. Especificamente, la Ley de Restauracién de la
Naturaleza de la UE probablemente establecera objetivos vinculantes para los datos de
alta resolucién que las camaras pueden proporcionar. Por lo tanto, los resultados de la
accion contribuiran directamente a la implementacion de las politicas de la UE, donde el
monitoreo de la biodiversidad se considera un componente clave.

La acciodn InsectAl COST organizara talleres, conferencias, misiones cientificas a corto
plazo, hackatones, sprints de disefio y mucho mas, en cuatro Grupos de Trabajo. Estos
grupos abordaran como las tecnologias de |IA basadas en imagenes de insectos pueden
satisfacer mejor las necesidades sociales, apoyar la innovacién en el hardware de
recoleccion de imagenes, crear enfoques estandarizados para el procesamiento de
imagenes y desarrollar nuevos métodos de analisis e integracién de datos para convertir
los datos en conocimientos accionables.

Swedish

COST Action InsectAl kommer stddja insektsOvervakning och bevarandeatgarder pa
nationell och internationell niva, med syfte att forstd och motverka den pagéende
minskningen av insekter. Denna Action kommer sammanféra forskare och intressenter
inom bildbaserad Al-teknik for insektsstudier for att driva forskningsagendan framat,
bygga upp forskningskapaciteti hela Europa samt stédja innovation och tillampningar.

Det finns allt tydligare bevis for att insektspopulationer runt om i varlden minskar kraftigt.
Forstaelse for arters dynamik och de bakomliggande drivkrafterna ar nyckeln till att forsta
omfattningen av detta problem, dess orsaker, och hur det ska hanteras. For att kunna
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identifiera |0sningar som gynnar saval biologisk mangfald som ekonomiskt valstand
behodvs effektiv insektsdévervakning med standardiserade och frekvent uppdaterade
statusindikatorer som underlag for bevarandeatgarder.

EU:s strategi for biologisk mangfald for 2030 identifierar formagan att leverera
standardiserade data om naturens tillstdnd som en kritisk utmaning. Bildbaserad Al-
teknologi kan bidra till att leverera standardiserad information for insekter. Mer specifikt
kommer EU:s naturrestaureringslag sannolikt att satta bindande mal fér den typ av
hogupplost data som kameror kan leverera. Med andra ord kommer resultaten av denna
Action bidra direkt till genomférandet av EU:s politik, dar évervakning av biologisk
mangfald kommer vara en central del.

COST Action InsectAl kommer organisera workshops, konferenser, forskarutbyten,
hackathons, design-sprintar och mycket mer, organiserat i fyra arbetsgrupper. Grupperna
kommer arbeta med hur insektsinriktad, bildbaserad Al-teknologi bast kan tillgodose
samhallets behov, stddja innovation inom hardvara for bildinhdmtning, skapa
standardiserade metoder fér bildbehandling och utveckla nya metoder for dataanalys
och dataintegration som omvandlar data till praktiskt tillAmpbara beslutsunderlag.

Turkish

InsectAl COST eylemi, yaygin bdcek azalmalarini anlamak ve bunlara karsi koymak igin
ulusal ve kitasal Olgekte bocek izleme ve korumayi destekleyecektir. Eylem, arastirma
gundemini belirlemek ve yoénlendirmek, Avrupa genelinde arastirma kapasitesi
olusturmak ve inovasyonu ve uygulamayi desteklemek igin gorinti tabanli bécek Al
teknolojilerinde kritik bir arastirmaci ve paydas kitlesini bir araya getirecektir.

Diinya genelinde bocek popllasyonlarinin hizli bir sekilde azaldigina dair artan kanitlar
bulunmaktadir. Tirlerdeki egilimleri ve azalmaya neden olan itici gigleri anlamak,
sorunun boyutunu, nedenlerini ve bununla nasil basa ¢ikilacagini bilmek i¢cin 6nemlidir.
Ekonomik refahin yani sira stirdirilebilir biyogesitliligin saglanmasina yonelik ¢dziimleri
belirlemek icin etkin bocek izleme yoéntemleri gereklidir. Bunun yaninda koruma
eylemlerine rehberlik etmek icin standartlastinimis ve sik sik giincellenen goézlem
suregleri olusturulmalidir.

AB Biyocesitlilik Stratejisi 2030, doganin durumu hakkinda standartlastiriimis bilgi
sunmanin kritik zorlugunu belirler ve gorinti tabanh bdcek Al buna 6nemli katkida
bulunabilir. Ozellikle, AB Doga Restorasyon Yasasi muhtemelen kameralarin
saglayabilecegi ylksek ¢ozlnurlikli veriler igin baglayici hedefler belirleyecektir.
Bdylece, Eylemin ciktilari, biyolojik cesitlilik izlemenin temel bir bilesen olarak kabul
edildigi AB politikalarinin uygulanmasina dogrudan katkida bulunacaktir.

InsectAl COST Eylemi, dort Calisma Grubunda atdlyeler, konferanslar, kisa sureli bilimsel
gorevler, hackathon'lar, tasarim sprintleri ve ¢ok daha fazlasini dizenleyecektir. Bu
gruplar, goriinti tabanh bécek Al teknolojilerinin Toplumsal ihtiyaglari en iyi sekilde nasil
karsilayabilecegini, Goérinti Toplama donaniminda yeniligi nasil destekleyebilecegini,
Goriintli Isleme igin standartlastirilmis yaklasimlar nasil olusturabilecegini ve verileri
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eyleme donuUstirilebilir iggorilere donlstiirmek igin yeni Veri Analizi ve Entegrasyon
yéntemleri nasil gelistirebilecegini ele alacaktir.

State of the art

There is mounting evidence that populations of insects around the world are in sharp
decline (Hallmann et al. 2017, Seibold et al. 2019) and the drivers of these declines are
variable (Wagner et al. 2021). To identify solutions that lead to sustainable biodiversity
alongside economic prosperity, insect monitoring should be efficient and provide
standardised and frequently updated status indicators to guide conservation actions.

Understanding trends in species and their drivers is key to knowing the size of the
challenge, its causes and how these factors vary in both space and time. In order to know
this, we need robust methods for monitoring species that minimise bias and maximise the
quantity and quality of data collected. Due to the recent success of artificial intelligence
(Al) algorithms in other domains and applications, new image-based and Al-assisted
tools, alongside traditional methods, are likely to be critical for meeting this information
need.

Insect observations are traditionally collected in the field by trained entomologists using
one of a suite of established methods, such as malaise traps to catch flying insects or
moth traps that lure in individuals using bright or UV lights. Many of these systems are
lethal, killing the insects they seek to study and all require significant investment in time
and expertise. Once captured, the insects are usually taken to the laboratory for
identification by taxonomic experts and then conserved and stored in collections. In
parallel with such ‘professional’ survey methods, there has been a rise in digitally-
enabled citizen science. Using mobile applications, members of the public collectimages
of insects and submit these to online biodiversity-recording platforms where other users
aid in identification. In this way, the role of the citizen scientists in collecting observations
of insects has increased dramatically.

Rapid advances are being made by researchers in Europe and across the world in the
application of machine-learning methods (a subset of Al) to the challenge of
understanding insect ecology (Hgye et al. 2022). This work includes the development of
algorithms (typically deep-learning methods, hereafter referred to as ‘Al'), for
automatically detecting and identifying individuals, as well as imaging hardware to collect
images in the laboratory or the field. Much of this work has been undertaken in the past 5
years and is mostly at the proof-of-concept phase. This work crosses multiple disciplines
including engineering, computer sciences, entomology and statistics and has the
potential to revolutionise the way we monitor insect biodiversity (van Klink et al. 2022).

Bulk image collection by cameras are set to lead to an explosion in image data for
insects. The state-of-the-art systems fall into two designs. The first are systems deployed
in the field that use digital cameras and attractants to take images of insects, which are
then stored locally or transmitted to the cloud. These systems are often solar powered
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allowing long duration and hands-off deployment. Examples of these systems include the
AMMOD system (Wagele et al. 2022), Aarhus moth trap (Bjerge et al. 2021), PICT
(Droissartetal. 2021), Sticky Pi (Geissmann et al. 2022), NEWTRAP (Didry et al. 2019)
and Diopsis insect camera (www.diopsis.eu), all of which are in the pilot phase. The
second type of design are benchtop systems that aspire to semi-automate the
classification of collected insects in a laboratory setting. These systems use macro
cameras to take large numbers of images of insects and employ Al algorithms to assist in
identification. The only two projects known to have produced proof-of-concept units -
BIODISCOVER (Arje et al. 2020) and Biodiversity scanner (Wiihrl et al. 2021) - are in
their infancy, but they show great promise.

Al algorithms are having a seismic impact across industries and are already beginning to
re-define the landscape of insect identification. Combined with bulk image collection
systems, these algorithms lead to rapid species identification with uncertainty
estimations. When built into citizen-science applications, these algorithms perform two
roles:

1. They undertake the classification of species that are easier to identify, freeing up
the time of experts to focus on harder identification tasks and

2. they provide rapid feedback to the citizen scientist, helping to guide them to the
correct identification and providing instant gratification. Applications of insect Al in
citizen-science platforms are being led in Europe by projects such as
Observation.org and Artsdatabanken.

Given the novelty of these image collection and Al technologies, downstream
infrastructure, training data repositories and methods for analysing outputs are mostly just
ideas or even completely absent. Data storage solutions for these vast datasets are
currently one-off systems, with no unified long-term solution. Metadata is not
standardised, limiting the ability to combine image datasets and outputs from Al
algorithms. Statistical approaches for analysing these data to assess spatial and
temporal patterns are practically absent. Methods are absent for integrating data from
these novel technologies with traditional monitoring data or data generated by other new
technologies (e.g. acoustic, RADAR and molecular methods). European projects, such as
ARISE (van Ommen Kloeke et al. 2022), MAMBO (http:/mambo-project.eu/) and Easy-
RIDER (https:/gtr.ukri.org/projects?ref=NE%2FW004216%2F1), are looking to develop
workflows and standards, while global assessments of biodiversity trends, such as
GLIiTERS (https:/glitrs.ceh.ac.uk/), are developing standards of data integration which
would be relevant to this area.

The state-of-the-art in insect monitoring using Al is rapidly moving, on multiple fronts.
Given these challenges and the potential game-changing impacts of these methods, the
InsectAl COST Actionis needed to foster innovation targeted at societal benefit, to build
capacity and to promote international collaboration to support this swiftly developing
domain.
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The Challenge

“How should image-based and Al-assisted tools be developed and applied to support
insect monitoring and conservation at the national and continental scale to
understand and counteract widespread insect declines?”

This is the key challenge that the InsectAl COST Action will address. Insect Al
technologies have emerged at a time of heightened awareness of global declines in
insect populations, as well as specific examples of rapid losses of insects in Europe (
Pilotto et al. 2020). The EU Biodiversity Strategy 2030 identifies the critical challenge of
delivering standardised information about the state of nature and image-based insect Al
can contribute to this. Eventually, such Al-based monitoring could aid in tracking
restoration targets for specific habitats in relation to the forthcoming EU Nature
Restoration Law and also enhance the quantitative monitoring capacity of the Habitats
Directive. Outputs of the Action will contribute directly to EU policies implementation,
where biodiversity monitoring is considered a key component. These methods are not
only relevant for monitoring on-going declines, but are also fundamental to identifying
ways to reverse these negative trends, shaping policy- and decision-making. To achieve
this, the standardised data coming from sensors should be exploited at the international
scale where, for example, EU policy instruments operate and legislation relevant to insect
conservation exists. Furthermore, the use of citizen-science apps to monitor community-
led conservation efforts allows greater insight into the impact of land management on
insect populations.

New image-based insect Al technologies need to work with, and not against, traditional
taxonomic expertise. Al may help to automate trivial tasks creating space for experts to
take on more complex tasks. At the same time, incorporating expert knowledge in the
design of Al algorithms may increase their performance and will help to build trust in the
results delivered by Al.

When considering an approach to address this key challenge, further sub-challenges
appear that need to be considered by the Action’s working groups (WG):

1. What are the specific societal challenges where insect Al technologies can have
the greatest impact for understanding and counteracting widespread insect
declines (WG1)?

2. How can the community work together to drive innovation, as well as support
exploitation and good practice (WG1-4)?
3. How do we build scientific capacity in the European research community needed

to take advantage of these new technologies (WG1-4)?

The InsectAl COST Action will address the key challenge and sub-challenges through a
programme of activities engaging researchers and stakeholders from across disciplines
and geographies.
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Approach to the challenge and progressing beyond the state of
the art

The Action will address the key challenge in three ways:

1. The Action will engage stakeholders to ensure that developments in image-
based insect Al technologies are driven by societies’ needs and are disseminated
effectively to support exploitation (WG1).

2. The Action will instigate and nurture innovation and knowledge exchange in
image-based insect Al technologies and develop standards and best practices to
support impactful exploitation (WG1-4).

3. The Action will run an ambitious and inclusive programme of training to build
capacity amongst researchers across Europe (WG1-4).

The widespread declines in insect populations globally have multiple drivers and
impacts. The Action will engage stakeholders around key issues which are relevant and
timely in the European policy context. These issues will be identified through a series of
engagement activities (WG1) and are likely to include pollinator monitoring, invasive
alien species and impact assessment of farming practices. The Action’s stakeholder
engagement activities will bring together participants across disciplines to design
innovative applications of image-based insect Al technologies that will address these key
issues (WG1-3). Bringing together engineers, computer scientists, entomologists and
stakeholders (from national government to local managers), the Action will support rapid
design iteration and testing of available technologies, jump starting innovation, which is
often held back by collaborations siloed within disciplines (WG2-4).

Across Europe, multiple teams are developing field and laboratory camera systems for
insects, Al-assisted citizen-science apps and Al algorithms for insect detection and
classification. There have been recent efforts in some of these areas to facilitate
collaboration, notably the Easy-RIDER project; however, these have been limited to
virtual events. These efforts have demonstrated a willingness for international
coordination and collaboration. This Action will provide the support to capitalise on the
community’s appetite and support innovation and knowledge sharing in the following
ways:

1. Activities aimed at bringing together the current leaders in the field will support the
exchage of ideas, comparing hardware and demonstration of hardware to invited
stakeholders (WG1 and 2).

2. Computer scientists and entomologists will be brought together to identify
bottlenecks in the development of Al algorithms and develop collaborations to
address these issues (WG1 and 3).

3. The Action will support a programme of activities to bring together hardware and
software developers with key stakeholders in the global biodiversity standards
community (including both GBIF and TDWG). Participants will develop global
metadata standards for FAIR data (data which are findable, accessible,
interoperable and reusable) generated by insect Al technologies (WG2 and 3).
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4. The Action will create opportunities to work directly with citizen science and maker
communities, to co-design hardware and to trial the integration of image-based
insect Al technologies with existing citizen-science activities (WG2).

5. The action will bring together statisticians, data scientists and ecologists to
generate a toolbox for analysing Al output, as well as integration with data from
traditional sources and other emerging monitoring technologies (WG4).

6. Stakeholders will be engaged throughout the action to ensure the societal
relevance (WGH1) of the outcomes from across the WGs.

In order to realise the potential of these technologies, training is needed to build
capacity amongst European researchers. Adoption of these technologies will require
researchers to move from a paradigm of ‘interdisciplinary collaboration’ to ‘trans-
disciplinary individuals'. The next generation of ecologists will not only need to develop
collaborations with computer scientists, as they do now, but will need to develop the skills
to use computer-science techniques. This transition requires that image-based insect Al
technologies are developed to be used by ecologists and that ecologists are trained in
the key concepts of these technologies. The Action will contain an ambitious training
programme for future leaders of image-based insect Al technologies (WG2-4), including a
minimum of three Training Schools. Trainees will have access to the knowledge and
experience of the current pioneers across Europe through curated training activities and
will become the first generation of researchers to realise the potential of image-based
insect Al technologies beyond proof of concept studies.

Objectives

The Action’s research coordination objectives aim to develop a common understanding
of the opportunities and challenges for image-based insect Al technologies and build a
coordinated approach to our research, to the benefit of all involved.

1. The Action will identify pressing challenges for image-based insect Al early on
and shape the research agenda over its 4 years to address existing bottlenecks
(WG1-4).

2. The Action will create opportunities for the side-by-side assessment of image

collection technologies, Al models and training datasets (WG1 and 2).

3. The Action, by bringing together the key stakeholders in the image-based insect
Al community, will build agreed data standards for image-based insect Al
technologies (WG1-4) as legacy by the end of the action.

4. The Action will deliver a toolbox of analytical methods updated throughout the
action (WG4) including combined analysis of image-based data and traditionally
collected data and integration with other technologies, such as acoustics, radar
and molecular methods.

5. The Action will produce good practice guides to support the sustainable uptake
of image-based insect Al technologies by the key stakeholders and the scientific
community to understand and counteract widespread insect declines (WG1-4)
and which will be widely disseminated by the end of the action.
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The Action’s capacity-building objectives will create a critical mass of researchers that
will be able to drive forward innovations and applications of image-based insect Al
technologies.

1. The Action will bring together stakeholders (from national government to local
community groups) and technologists to ensure societies’ needs are at the
centre of the research agenda (WG1), in a co-creation practice to be promoted
throughout the entire action.

2. The Action will build a programme of knowledge exchange which will support
innovation and capacity building around image-based insect Al technologies
(WG1-4) to be implemented early on and promoted during the whole Action.

3. The Action will ensure inclusiveness at its activities and within the Core Group
(comprising Chair, Vice-Chair, Working Group leaders, STSM coordinator,
Communications manager and YRI coordinator), with a target of 50:50 gender
balance, 50% young researchers and innovators (YRIs) and > 50% participation
from ITC countries, promoting collaborative activiies and mentoring support
where needed during its entire duration.

Added value of networking to science and technology excellence

The Action will bring together leading figures in the development of state-of-the-art insect
monitoring technologies. The expertise and knowledge that these leaders represent have
been established through a range of recent projects and other networking activities at
national, European and international scale.

A number of projects have focused on the development of hardware systems for image
collection in the field and the laboratory, such as the Diopsis, AMMOD and Aarhus traps
and the Biodiscover and DiversityScanner laboratory systems. The Action will add value
to these previous efforts by bringing together experts to develop best practice, deliver
capacity building training and run networking activities to connect these innovators to
the stakeholder communities that can use these to address societal challenges.

Existing European funded projects such as MAMBO, STING, ARISE and SPRING include
activities to explore the application of new technologies to monitor insects. The Action will
add value to these projects by creating a forum for cross-project dialogue. Through this
forum, the Action will facilitate the exchange of knowledge and experience of the state-of-
the-art and provide a mechanism to widen and deepen projects’ impact, shaping training
and knowledge creation activities planned by the Action.

Efforts to engage citizen scientists in the monitoring of insects will benefit significantly
from the work of this Action. EUPoMs and the SPRING project are funded to develop
pollinator monitoring across Europe, in part to meet the aspirations of the EU Biodiversity
Strategy 2030 and the EU Nature Restoration Law. These projects are exploring citizen
science as a data source and stand to gain significantly from the capacity building and
innovation opportunities that the Action will provide.
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The Royal Entomological Society has published its Grand Challenges in Entomology
(https://www.royensoc.co.uk/grand-challenges-in-entomology-project/). The advances in
technology that the Action will support, as well as the communication and capacity
building activities, will directly address these challenges and, in so doing, support the
entomological community across Europe.

International efforts to monitor the state of the world's nature and the drivers of change,
such as the GLIiTERS project, will benefit from the new stream of monitoring data that will
be provided by image-based insect Al technologies in the future. Furthermore, the Action
will develop the analytical toolbox needed to integrate these data with existing datasets,
sefting the stage for these data to form a part of future national and international
assessments of the state of insect populations.

Efforts to standardise biodiversity data are led by a consortium of organisations around
the world (such as GBIF and TDWG). This Action will bring together the key researchers
in the field and this consortium to develop and agree a FAIR data standard for image-
based insect Al technologies.

Added value of networking to impact

This Action is interdisciplinary, calling on the participation of engineers, computer
scientists, ecologists, taxonomists, museum curators, statisticians and citizen scientists in
order to achieve its objectives and meet the key challenge. Our proposed network
contains the critical mass and expertise needed for all of these domains.

The Action will draw on hardware expertise from projects across Europe which are
developing hardware for the bulk collection of imagery, including AMMOD, MAMBO,
Easy-RIDER and ARISE. These projects have experience in designing and deploying
image collection systems.

Developments in Al at a number of national centres for biodiversity monitoring, as well as
within research groups in computer science institutes, will be leveraged by the Action.
National and international centres of biodiversity monitoring also have expertise in
curation of FAIR data and developing robust standards. The Action will seek to draw on
this expertise (including at GBIF and TDWG) and work to develop FAIR data standards,
for our community. The Proposer Network includes members from the USA and Canada
who link the Action to relevant Activities in North America.

It is key for the success of these technologies that the entomology, including taxonomy,
communities are engaged with and supportive of the Action. The Action will reach out to
entomological societies across Europe ensuring the activities are informed by priorities
identified by stakeholders within the entomological community (WG1). Understanding
and acknowledging the motivation of entomologists to engage with image-based insect
Al will be critical to the adoption of these approaches. The forthcoming publication on
Grand Challenges for Entomology (https:/www.royensoc.co.uk/grand-challenges-in-
entomology-project/) outlines a set of key global challenges agreed by entomologists as
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priorities including themes relevant to the Action (taxonomy, methods and techniques,
anthropogenic impacts, conservation options, ecosystem benefits, technology and
resources, knowledge access, training and collaboration, society engagement).

The Action will reach the wider community of conservation technologists by developing
partnerships with existing projects and organisations that have built communities around
this topic. The Action will draw on the expertise of the WILDLABS platform, which hosts
webinars and forums for conservation technologists and the Easy-RIDER project which
hosts a WILDLABS group for automated camera traps for insects and which runs
webinars on this topic.

Geographic inclusivity is fundamental for this action. Existing research in this field is
centred in north-western Europe. Yet, the technologies are likely to have their greatest
impact and face their greatest challenges in other parts of Europe where insect
biodiversity is much higher and image reference libraries are less well-developed. It is,
therefore, crucial that we have engagement from ITC countries. The Action already has
significant involvement from ITC countries amongst its proposers (> 53%) and this will be
further built during the Action by seeking contact with ITC researchers through existing
EU projects and infrastructures such as SPRING, EuropaBON, BiodivERsA+, European
Environment Agency, Joint Research Centre and the Knowledge Centre for Biodiversity.

Commercial organisations have a role to play as developers of hardware and generators
of data. The network of proposers has some membership from industry already; however,
the Action will identify and engage with industry members from hardware development
(e.g. Al-enhanced cameras), mobile development (e.g. wildlife app developers) and agri-,
silvi- and horticulture.

The Action will undertake an innovative co-design event with maker communities. Maker
communities consist of hobbyists who have a shared interest in crafts, electronics,
technologies etc. and come together to work on projects and socialise. These
communities are motivated to work on projects that support the public good and the
environment. Some members of the proposer network are members of makerspaces;
however, the Action will widen its connection with this community through successful
initiatives, such as the fabfoundation, the EU funded European Maker Week and the EC
Joint Research Centre in Ispra, ltaly, which has its own makerspace and could host
maker events.

Engaging stakeholders

The Action will identify stakeholders with interests in the deliverables of this Action in
three key domains:

1. Research organisations and initiatives which are developing, working with, or
could have an interestin the technologies.
2. Commercial organisations who are, or could be, involved in the development of

hardware.
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3. Governments and government agencies with a responsibility for monitoring insect
biodiversity who could be interested in deploying this hardware to meet their
monitoring obligations.

The Action will perform a two-step stakeholder survey. First, the Action will identify key
stakeholders across professions and localities for interviews to identify additional
stakeholders. Second, the Action will undertake an elicitation exercise that will be run
with partners in organisations with existing connections across European industry,
academia and government to map their knowledge and expected future use of image-
based insect Al technologies (task 1.1).

Once identified, the Action will involve stakeholders in both online and in-person events,
such as demonstration events of existing tools, making them aware of possibilities and
limitations (tasks 2.1 and 2.3), hackathons (task 3.3) and ‘BionicBlitzes’ where the image
collection and processing will be demonstrated alongside traditional methods to highlight
the current state-of-the-art (task 2.4). In addition, articles will be targeted at publications
most relevant to the audience for each piece, to include in popular science magazines
and online fora (e.g. The Royal Entomological Society’s magazine, ‘The Antenna’ and
‘The Conversation’).

Communication campaigns (through social media and including short animations) will be
developed for specific audiences identified during our stakeholder mapping (task 4.1 and
"Plan for dissemination and dialogue" section) including amateur entomologists,
researchers and decision-makers. Specifically for the general public, the Action will
devise campaigns that build on existing materials available through entomological
societies to highlight the importance of insects to ecosystem functioning (Dangles and
Casas 2019) and the role thatimage-based insect Al technologies can play in helping us
to understand insects.

The action is proposed at a critical time for policy development and implementation at the
EU level, specifically the EU Biodiversity Strategy and the EU Nature Restoration Law.
The Action will liaise with the Joint Research Centre and the Knowledge Centre for
Biodiversity to ensure the Action’s Core Group is kept informed of discussions about a
Biodiversity Monitoring Coordination Centre for Europe. At the project level, the Action
will coordinate with EuropaBON, BiodivERsA+, SPRING and relevant Horizon Europe
projects. Our consortium members will stay in close contact with national biodiversity
platforms (e.g. the national nodes of LifeWatch ERIC e-Infrastructure on Biodiversity and
Ecosystem Research) to facilitate uptake and implementation of the Action technological
developments at national level.

Impact for science and society
In the short-term (within the timeframe of the COST Action), the Action will:

1. Work with stakeholders to identify the critical societal needs that can benefit from
image-based insect Al technologies and develop a roadmap to realising these
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opportunities. This will have a direct societal impact by shaping the direction of
the entire Action.

Initiate and foster collaboration in development of, requirements for and best
practice of, large-scale deployable cameras (both in field and laboratory) coupled
with Al through workshops, reports and scientific publications. This work will
accelerate the rate at which these technologies can be deployed across Europe.
Establish pipelines for image collection, processing and output analysis through
the development of standards, open-source toolboxes and training activities. This
will ensure that future research will follow best practices and provide the best
chance of effectively addressing societies’ needs for accurate and reliable data.
Pave the way for integration of image based-Al with traditional data sources and
other insect monitoring technologies through workshops and published reports.
Ensure image-based insect Al technologies benefit professionals and lay experts
by bringing them together with researchers and training the next generation of
insect and technology-literate scientists through Training Schools. This work will
support science and technology innovation, creating the future leaders in this
field.

In the medium-term (in the years after the Action is completed), the Action will:

1.

Lead to the development of affordable, scalable and reliable systems for bulk
image collection and automated identification, of insects in the field and the
laboratory with the potential for innovation and breakthroughs in the scale and
accuracy of these systems.

Build a self-sustaining and growing community of users/practitioners skilled in
using, improving and teaching the next generation of trans-disciplinary
individuals.

Increase the knowledge of these new technologies amongst stakeholders. This
will lead to impacts through the application of these technologies by stakeholders
to address societies’ key challenges.

Expand the network of researchers beyond Europe to accelerate innovation,
increase inclusivity and see the application of the technologies in parts of the
world where knowledge is most needed.

Increase the cost-efficiency of data collection by integrating novel methodologies
with traditional approaches. This will lead to better spatial and temporal resolution
of insect trends.

In the long-term this Action will:

1.

Improve the management and protection of global insect populations by helping
us to better understand and counteract widespread insect declines.

Further develop and integrate the technologies of automated insect monitoring
and its application in nationwide and global insect monitoring schemes.

Improve geographical, age and gender balance in the research community
developing and using novel technology for biodiversity monitoring.
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Measures to maximise impact

Knowledge creation, transfer and career development

The Action’s activities will lead to knowledge creation across societal needs, hardware
design, Al algorithms and data analysis and integration. The impact of this work will be
ensured by publishing in open access reports and papers, sharing tools openly (e.g. via
GitHub) and making all materials available on the Action’s website. The Action’s
inclusivity strategy and approach to stakeholder engagement will ensure that access to
knowledge is inclusive and that key stakeholders are engaged throughout.

Transfer of knowledge will be critical to the success of the Action and exploitation of
these technologies. Three Training Schools are planned throughout the Action: 1) and 2)
Introduction to image-collection systems and Al-assisted tools including practical
sessions (one on laboratory systems and one on field systems); 3) Introduction to an
analytical toolbox for working with Al output. Summaries of the Training Schools will be
delivered by the participants as on-line webinars available through the Action website
and materials from the Training Schools, including recordings, code and presentations
will also be shared. We will align with other training activities in Europe, for example, the
EU pollinator academy in development as part of the EU pollinator initiative.

To facilitate the transfer of knowledge amongst researchers and practitioners, the Action
Communication Manager will develop a detailed engagement plan. This will be informed
by an on-line survey to identify the needs and motivations of the insect science
community within the context of EU biodiversity policies (e.g. EU Biodiversity Strategy
(2030), EU Nature Restoration Law and EU Pollinator Initiative) and considering which
image-based insect Al technologies will be most impactful for society (see WG1). The
plan will be further refined, alongside the communication strategy, through the Action
following consultation with end-users of the data to ensure outputs are in an accessible
format.

Career development is an important ambition of the Action. For image-based insect Al to
realise its potential, we need to grow the research capacity in Europe. This includes a
need for career development amongst these researchers. The Action will address career
development at three levels:

1. supporting YRIs (Young Researchers and Innovators) to build their research skills
and independence;

2. giving YRIs leadership experience and

3. providing established researchers the opportunity to support the careers of others.

The Action proposer network is rich in YRIs who will be represented in the leadership of
all WGs within the Action. The training activities planned will offer chances for YRIs to
learn the skills needed to use image-based insect Al technologies. This unique skill set
will make these researchers more employable. By putting YRIs into leadership positions
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within the Action, we will develop transferable skills for future leadership roles. Where
activities target YRIs, we will additionally aim for a 50:50 gender representation.

Short-term Scientific Missions (STSMs) will provide opportunities for collaboration
across the entire network and, at all career stages, however, will take steps to ensure
inclusivity. The Action will prioritise applications from YRIs and work to a 50:50 gender
representation across STSMs. Additionally, the action will favour applications from
researchers in ITC countries seeking to spend their mission at centres of expertise
elsewhere in Europe. Outputs, including blogs and posters, from the STSM will be
available from the Action website. The Action will provide support to STSM applicants
through feedback on proposals and reports. At each of the Action’s annual conferences,
the Action will run an ‘STSM marketplace’ where potential hosts of STSMs will give
lightning talks about what they can offer and potential STSM applicants will be free to ask
questions and develop ideas with hosts. Summaries of each host's lightning talk will also
be placed on the Action’s website for others to access.

Plan for dissemination and dialogue

The Action has many stakeholders, from researchers and innovators, policy-makers and
non-governmental organisations, to industry and the general public. We will develop an
adaptive dissemination plan and communication strategy in the first quarter of the Action.
The Action will put in place a Communication Task-force and appoint a Communication
Manager. The dissemination plan will ensure effective engagement with partners and
opportunities for re-use of knowledge.

While some insects are considered to be popular with the general public, many are
reviled despite the important ecosystem functions they perform and associated benefits to
society (Losey and Vaughan 2006). The need to increase appreciation and
understanding of the vital roles provided by insects has been widely recognised. Image-
based insect Al technologies provide opportunities to engage the general public with
insects. The Action will develop dissemination materials (postcards, posters, online
infographics) in multiple languages to communicate the exciting technologies the Action
is supporting, alongside engaging species accounts, focusing on their contributions to
nature and people. Social media platforms will be used to share developments and
outputs from the network including knowledge created through STSMs. The Action will
also provide opportunities for face-to-face discussions at science festivals, citizen-
science activities and other events across Europe, including BioBlitzes (events aimed at
engaging the public in intense wildlife recording in a specific place over a short period of
time, such as City Nature Challenge) and European Researcher’s Nights.

Peer-reviewed scientific journals will be used to communicate outcomes relevant to
researchers, innovators and funding bodies. The Action will mobilise resources to
publish open-access methods papers to share knowledge created across the WGs. The
Action will select journals to ensure global accessibility and high impact, including the
journals published through entomological societies to increase visibility of the Action to
entomologists. Peer-reviewed publications will be summarised through popular articles,
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blogs, webinars and multilingual press releases as appropriate throughout the Action. All
outputs will be promoted through the social media platforms and the Action website.

The Action will run activities that are innovative and impactful including design sprints
with engineers and community groups, hackathons with computer scientists and
entomologists and a ‘BionicBlitz’ bringing image collection and analysis technologies to
the traditional ‘BioBlitz’. Guidance documents for each of these activities will be
published to aid others to replicate such events across Europe.

The Action will engage with relevant local, national and global organisations - including
policy-makers and NGOs - who have a responsibility for monitoring insect biodiversity or
whose activities impact on insect populations. This will include international
organisations, such as IUCN and IPBES, as well as national bodies with responsibilities
for forestry or farming. The Action will develop policy briefs in multiple languages to
introduce image-based insect Al technologies and highlight advances, including creation
of knowledge through the Action’s diverse activities. The Action will encourage
knowledge exchange with this community through quarterly on-line webinars including
opportunities for discussion and suggestions for future topics of interest within the scope
of the Action.

Exploitation of the Action’s knowledge creation will be ensured through a programme of
engagement with industry. The network of proposers has representation from Small and
Medium-sized Enterprises (SMEs) that undertake environmental assessment, integrate Al
into mobile apps and build in situ camera systems. Through these partners, the Action
will identify trade shows and events where materials will be shared and research will be
presented. In particular, the Action will promote the FAIR metadata standards developed
with industry partners to aid data access and re-use.

All materials produced within the Action will be made available through a dedicated
website and social media platforms. Content will include reports from workshops,
conferences and STSMs, multilingual communication materials for stakeholders, training
materials from Training Schools, recording of webinars, amongst other outputs. The
Communication Task-force will coordinate this activity and ensure that content is up to
date and inclusive at 6-monthly reviews of the communication strategy.

Implementation

InsectAl consists of four Working groups that will work together to deliver the ambitions of
the action (Fig. 1).

Working Group 1: Societal Needs

WG 1 will focus on the needs of all stakeholders, using participatory approaches to
ensure that the outputs of the technological advances (WGs 2-4) are relevant and benefit
as many end-users as possible. The WG will collaboratively prioritise societal needs that
will benefit from image-based insect Al technologies (WG2-4). The WG will guide the
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development of dissemination resources to ensure effective transfer of knowledge
between the Action and stakeholders.

Cross-cutting

Societal Challenges Science & Technology Challenges

WG1 Societal Needs WG2 Image Collection WG4 Data Analysis & Integration
Identifying and working Sharing best practise in image Establishing a toolbox of analytical methods
with stakeholders to collection. Building capacity through for analysis of computer vision output
ensure that the outputs of k ) training and engagement. Creating Pioneering integration of image-based data
the Action are meeting opportunities for innovation and with other data types, e.g. acoustic Outcomes
societies' needs exploitation
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Training the Opportunities
Next Generation Q for innovation
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in the application of 2 | t for Society
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Greater
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researchers data and workflows

and classification. Establishing standards for

Figure 1. EE

Overview of the structure of the InsectAl COST Action, including Working Groups and cross-
cutting themes.

Objectives

1. Engage with diverse stakeholders to collaboratively document the key questions
in insect research and monitoring, with specific focus on policy-needs and
systematically prioritise those that could be addressed by imaged-based insect Al
technologies in addressing the priority questions.

2. Increase understanding of the needs of researchers and citizen scientists for
new tools and technologies within the context of the key questions derived in (1).

3. Assess the benefits of implementing tools and technologies to address the key
questions derived in (1), while supporting increased engagement and uptake.

4. Ensure exploitation of technologies through dissemination and communication
activities.

Working Group 2: Image Collection

WG 2 will focus on the collection of images of insects for processing using Al workflows.
The WG will consider a range of methods and contexts in which insect images are
collected, including field deployments of autonomous camera traps for insects, laboratory
systems for bulk sample processing and mobile apps for aiding identification in the field.
The WG will collaborate with other WGs to co-create metadata standards (WG3), survey
designs (WG4), integrated approaches (e.g. combination with acoustics, WG4) and to
identify priority research areas (WG1).

Objectives

1. Develop and share best practices for the application of hardware solutions, co-
designed with stakeholders.
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2. Build research capacity, through training and engagement, creating a
community of practitioners with the skills and knowledge to use these
technologies for research of national importance.

3. Create opportunities for innovation and exploitation of hardware for collecting
images of insects in the field and in the laboratory.

Working Group 3: Image Processing

This WG will concentrate on topics relevant to the processing of images, in particular:

1. collecting and curating annotated training data for Al algorithms;

2. advancing algorithm development regarding robustness across technologies and
dealing with rare species;

3. develop metadata standards for Al model outputs;

4. specifying infrastructure for running and sharing models, as well as storing

reference images.
Objectives

1. Establish standards for storing and sharing data, for metadata of insect images
and Al model outputs including standardised annotation formats and support for
experts in the annotation process.

2. Alignment of workflows and pipelines across projects that use Al for insect
recognition to allow easier exchange and exploitation of data and algorithms.

3. Advance knowledge, development and sharing of robust models for insect
detection and classification that can be reused across projects and camera
setups.

Working Group 4: Data Analysis and Integration

WG4 will address the downstream analysis of Al output. This will ensure that the Action
can meet its key challenge to “understand ... widespread insect declines” using these
new technologies. The WG will focus on developing our understanding of the statistical
methods needed to analyse these data, as well as how these data can be integrated with
data on insects collected by traditional means and by other technologies, such as
acoustics and radar. The WG will develop a range of workflows that will also give the
inexperienced end-user (‘trans-disciplinary individuals') the capability to interpret
uncertainties in Al outputs, to apply rigorous statistical methods, based on the available
data and to identify the best approach to integrate additional insect biodiversity data.

Objectives

1. Establishing a toolbox of analytical methods for analysis of Al output and for
integrating traditional biodiversity data.

2. Connecting researchers across technologies (e.g. automated acoustic

monitoring or radar), to develop methods for parallel deployment, data integration
and to identify synergies and common challenges.
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3. Train ecologists in the interpretation and analysis of Al output.

Acknowledgements

This article is based upon work from COST Action InsectAl, CA22129, supported by
COST (European Cooperation in Science and Technology). HT thanks FCT support
through CEEC Grant 10.54499/2022.08095.CEECIND/CP1720/CT0017 and to CESAM
UIDP/50017/2020+UIDB/50017/2020+LA/P/0094/2020. We thank many contributors for
supporting the translation of the abstract including, Toshko Ljubomirov, Eltjon Halimi,
Sara Reverté, Alba Gomez-Segura, Branimir Hackenber, Stanislav Ozana, Julie Sheard,
Kévin Tougeron, Edina Torok, Alex Laini, Luca Pegoraro, Janis Gailis, Mario Balzan, Paul
Tobin, Aleksandra Cvetkovska-Gjorgjievska, Aleskander Dziuk, Laurentiu Rozylowicz,
Cristina Preda, Christo Nikolov, Danilo Bevk, Ludmila Cerneckd, Branko Brkljag, Silvia
Castro, Denis Michez, Nicolas Vereecken, Chantal Huijbers, Lars Pettersson, Uri
Marchaim and Yariv Malihi.

Grant title

CA22129 - InsectAl - Using Image-based Al for Insect Monitoring & Conservation
(InsectAl)

Hosting institution

UK Centre for Ecology and Hydrology

Conflicts of interest

The authors have declared that no competing interests exist.

References

. Arje J, Melvad C, Jeppesen MR, Madsen SA, Raitoharju J, Rasmussen MS, losifidis A,
Tirronen V, Gabbouj M, Meissner K, Haye TT (2020) Automatic image-based
identification and biomass estimation of invertebrates. Methods in Ecology and Evolution
11 (8): 922-931. https://doi.org/10.1111/2041-210x.13428

. Bjerge K, Nielsen JB, Sepstrup MV, Helsing-Nielsen F, Hgye TT (2021) An Automated
Light Trap to Monitor Moths (Lepidoptera) Using Computer Vision-Based Tracking and
Deep Learning. Sensors (Basel, Switzerland) 21 (2). https://doi.org/10.3390/s21020343

. Dangles O, Casas J (2019) Ecosystem services provided by insects for achieving
sustainable development goals. Ecosystem Services 35: 109-115. https://doi.org/10.1016/
j.ecoser.2018.12.002



https://doi.org/10.54499/2022.08095.CEECIND/CP1720/CT0017
https://www.sciencedirect.com/science/article/pii/S0048969723017849?via%3Dihub#gts0010
https://doi.org/10.1111/2041-210x.13428
https://doi.org/10.3390/s21020343
https://doi.org/10.1016/j.ecoser.2018.12.002
https://doi.org/10.1016/j.ecoser.2018.12.002

Using Image-based Al for insect monitoring and conservation - InsectAl ... 39

Didry Y, Mestdagh X, Tamisier T (2019) Newtrap: Improving Biodiversity Surveys by
Enhanced Handling of Visual Observations. Lecture Notes in Computer Science277-281.
https://doi.org/10.1007/978-3-030-30949-7 32

Droissart V, Azandi L, Onguene ER, Savignac M, Smith T, Deblauwe V (2021) PICT: A
low-cost, modular, open-source camera trap system to study plant-insect interactions.
Methods in Ecology and Evolution 12 (8): 1389-1396. https://doi.org/10.1111/2041-210x.
13618

Geissmann Q, Abram PK, Wu D, Haney CH, Carrillo J (2022) Sticky Pi is a high-
frequency smart trap that enables the study of insect circadian activity under natural
conditions. PLoS biology 20 (7): €3001689. https://doi.org/10.1371/journal.pbio.3001689
Hallmann C, Sorg M, Jongejans E, Siepel H, Hofland N, Schwan H, Stenmans W, Miiller
A, Sumser H, Horren T, Goulson D, de Kroon H (2017) More than 75 percent decline over
27 years in total flying insect biomass in protected areas. PLOS ONE 12 (10). https:/
doi.org/10.1371/journal.pone.0185809

Heye TT, Dyrmann M, Kjeer C, Nielsen J, Bruus M, Mielec CL, Vesterdal MS, Bjerge K,
Madsen SA, Jeppesen MR, Melvad C (2022) Accurate image-based identification of
macroinvertebrate specimens using deep learning-How much training data is needed?
PeerJ 10: e13837. https://doi.org/10.7717/peer|.13837

Losey J, Vaughan M (2006) The Economic Value of Ecological Services Provided by
Insects. BioScience 56 (4). https://doi.org/10.1641/0006-3568(2006)56[311:tevoes]2.0.co;
2

Pilotto F, Kiihn I, Adrian R, Alber R, Alignier A, Andrews C, Back J, Barbaro L, Beaumont
D, Beenaerts N, Benham S, Boukal D, Bretagnolle V, Camatti E, Canullo R, Cardoso P,
Ens B, Everaert G, Evtimova V, Feuchtmayr H, Garcia-Gonzalez R, Gobmez Garcia D,
Grandin U, Gutowski J, Hadar L, Halada L, Halassy M, Hummel H, Huttunen K,
Jaroszewicz B, Jensen T, Kalivoda H, Schmidt IK, Kroncke I, Leinonen R, Martinho F,
Meesenburg H, Meyer J, Minerbi S, Monteith D, Nikolov B, Oro D, Ozolin$ D, Padedda B,
Pallett D, Pansera M, Pardal MA, Petriccione B, Pipan T, Péyry J, Schafer S, Schaub M,
Schneider S, Skuja A, Soetaert K, Springe G, Stanchev R, Stockan J, Stoll S, Sundqvist
L, Thimonier A, Van Hoey G, Van Ryckegem G, Visser M, Vorhauser S, Haase P (2020)
Meta-analysis of multidecadal biodiversity trends in Europe. Nature Communications 11
(1). https://doi.org/10.1038/s41467-020-17171-y

Seibold S, Gossner M, Simons N, Blithgen N, Muller J, Ambarli D, Ammer C, Bauhus J,
Fischer M, Habel J, Linsenmair KE, Nauss T, Penone C, Prati D, Schall P, Schulze E,
Vogt J, Wollauer S, Weisser W (2019) Arthropod decline in grasslands and forests is
associated with landscape-level drivers. Nature 574 (7780): 671-674. https://doi.org/
10.1038/s41586-019-1684-3

van Klink R, August T, Bas Y, Bodesheim P, Bonn A, Fossay F, Haye T, Jongejans E,
Menz MM, Miraldo A, Roslin T, Roy H, Ruczynski I, Schigel D, Schaffler L, Sheard J,
Svenningsen C, Tschan G, Wéldchen J, Zizka VA, Astrém J, Bowler D (2022) Emerging
technologies revolutionise insect ecology and monitoring. Trends in Ecology & Evolution
37 (10): 872-885. https://doi.org/10.1016/j.tree.2022.06.001

van Ommen Kloeke E, Huijbers C, Beentjes K, Kamminga J, Bakker P, Kissling W
(2022) ARISE: Building an infrastructure for species recognition and biodiversity
monitoring in the Netherlands. Biodiversity Information Science and Standards 6 https://
doi.org/10.3897/biss.6.93613



https://doi.org/10.1007/978-3-030-30949-7_32
https://doi.org/10.1111/2041-210x.13618
https://doi.org/10.1111/2041-210x.13618
https://doi.org/10.1371/journal.pbio.3001689
https://doi.org/10.1371/journal.pone.0185809
https://doi.org/10.1371/journal.pone.0185809
https://doi.org/10.7717/peerj.13837
https://doi.org/10.1641/0006-3568(2006)56%5B311:tevoes%5D2.0.co;2
https://doi.org/10.1641/0006-3568(2006)56%5B311:tevoes%5D2.0.co;2
https://doi.org/10.1038/s41467-020-17171-y
https://doi.org/10.1038/s41586-019-1684-3
https://doi.org/10.1038/s41586-019-1684-3
https://doi.org/10.1016/j.tree.2022.06.001
https://doi.org/10.3897/biss.6.93613
https://doi.org/10.3897/biss.6.93613

40

August T et al

Wégele JW, Bodesheim P, Bourlat S, Denzler J, Diepenbroek M, Fonseca V, Frommolt K,
Geiger M, Gemeinholzer B, Gléckner FO, Haucke T, Kirse A, Kélpin A, Kostadinov |,
Kihl H, Kurth F, Lasseck M, Liedke S, Losch F, Miiller S, Petrovskaya N, Piotrowski K,
Radig B, Scherber C, Schoppmann L, Schulz J, Steinhage V, Tschan G, Vautz W, Velotto
D, Weigend M, Wildermann S (2022) Towards a multisensor station for automated
biodiversity monitoring. Basic and Applied Ecology 59: 105-138. https://doi.org/10.1016/
j.baae.2022.01.003

Wagner D, Grames E, Forister M, Berenbaum M, Stopak D (2021) Insect decline in the
Anthropocene: Death by a thousand cuts. Proceedings of the National Academy of
Sciences 118 (2). https://doi.org/10.1073/pnas.2023989118

Wihrl L, Pylatiuk C, Giersch M, Lapp F, von Rintelen T, Balke M, Schmidt S, Cerretti P,
Meier R (2021) DiversityScanner: Robotic handling of small invertebrates with machine
learning methods. Molecular Ecology Resources 22 (4): 1626-1638. https://doi.org/
10.1111/1755-0998.13567



https://doi.org/10.1016/j.baae.2022.01.003
https://doi.org/10.1016/j.baae.2022.01.003
https://doi.org/10.1073/pnas.2023989118
https://doi.org/10.1111/1755-0998.13567
https://doi.org/10.1111/1755-0998.13567

	Abstract
	Keywords
	Translations of the abstract
	State of the art
	The Challenge
	Approach to the challenge and progressing beyond the state of the art
	Objectives
	Added value of networking to science and technology excellence
	Added value of networking to impact
	Engaging stakeholders
	Impact for science and society
	Measures to maximise impact
	Implementation
	Acknowledgements
	Grant title
	Hosting institution
	Conflicts of interest
	References

