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1. Uvod

Citace ze studie proveditelnosti definuje tento dokument: V ramci aktivity PA2 budou shromazdovany
podkladové materialy na evropské urovni (CECIMO, MANUFUTURE, EFFRA, EC, pfipadné dalsi) se
zamérenim na strategicka, technologicka, ekonomicka a spole¢enska témata v oboru. Soubor téchto
strategickych mezinarodnich material( bude zpracovan v souhrnné zpravé "Mezindrodni strategické
materiadly oboru SVT", ktera kratce shrne obsah téchto materiald a bude v pfiloze obsahovat jejich pIné
znéni. Takto budou zpracovany pro potreby Ceskych podnikatelskych subjekt(l i vyzkumnych organizaci

v oboru SVT.
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2. Strategické a podkladové mezinarodni dokumenty

2.1. MANUFUTURE Strategic Research and Innovation Agenda 2030

Strategicka agenda vyzkumu a inovaci (SRIA) popisuje ekosystém vyrobniho vyzkumu a inovaci v
Evropé a jeho jedinecné vlastnosti. Pfedstavuje integrovanou strategii pro propojeni zakladni védy s
aplikovanym vyzkumem ve vyrobé, kterd zasahuje do rlznych fazi vyzkumu a vyvoje. Popisuje
nejdllezitéjsi védecké a technologické vyzvy: Pfidand hodnota v systému vyroby, Horizontalni a
vertikdIni integrace, Cesta k cirkuldrni ekonomice a Decentralizovand technickd inteligence. V hlavni
¢asti uvadi hlavni priority vyzkumu v ramci 10 prioritnich oblasti vyzkumu a inovaci pro Uspésnou
evropskou vyrobu. SRIA je doplnéna doplfujicimi stavebnimi bloky pro Uspésnou vyrobu: Inovace a
podnikani, vzdélavani a Skoleni a odpovidajici spoluprace s dalSimi iniciativami.

2.2. Progress in International Standardization for AM

Jedna se o prezentaci pfedsedy komise I1ISO/TC261 Prof. Dr. Ing. Christian Seidela, ktery predstavuje
budouci progres ve standardizaci v oblasti aditivnich tehcnologii. Aditivni technologie jako moderni a
novd vyrobni technika nema dosud standardizované okrajové podminky pro proces, material i
technologii a toto zpracovani pravé probiha a je velmi aktualni.

Aktualni vyzvy v oblasti standard(i AM:

e Rychle rostouci seznam organizaci pracujicich/planujicich rozvoj AM standardy Rozsah SDO se
vyvijel

e Vysoké riziko zdvojeni usili a prekryvajiciho se obsahu

e Moznost vzniku nesrovnalosti, nebo dokonce protichldné normy vytvareji nejednoznacnost a
zmatek

e DulezZita je koordinace/spoluprace

Dalsi souvisejici zdrojové dokumenty a pfilohy: Proposals for the Additive Manufacturing
Committee.pdf, Sustainable_additive_manufacturing.pdf

2.3. CECIMO - Guidelines for companies to Taxonomy

Nafizeni (EU) 2020/852, znamé jako nafizeni o taxonomii, zavadi ramec pro usnadnéni udrzitelnych
investic. Jeho cilem je vytvofit ,zeleny seznam” ekologicky udrZitelnych ekonomickych cinnosti.
Taxonomie byla koncipovdna jako investi¢ni nastroj, ktery by usnadnil udrzZitelné investice tim, ze
pomoci védeckych kritérii identifikuje a definuje Cinnosti, které jsou povaZovany za udrzitelné. PouZiti
taxonomie je z velké casti dobrovolné, nicméné podle ¢lanku 8 nafizeni o taxonomii jsou subjekty, na
které se v soucasnosti vztahuje smérnice o nefinanc¢nim vykaznictvi (NFRD — v soucasné dobé v revizi
podle navrhu smérnice o Corporate Sustainability Reporting), povinny taxonomii zverejnit. zplsobilost
a sladéni jejich obchodnich aktivit nebo jejich investic v pfipadé financnich instituci. Za Gcelem
upresnéni dalSich podrobnosti a pozadavk( predloZila Komise nékolik akt(i v pfenesené pravomoci,
jako je akt v pfenesené pravomoci podle ¢lanku 8, akt v prenesené pravomoci o klimatu a doplrikovy
akt v prenesené pravomoci, ktery ma byt dosud zverejnén. Platforma pro udrzitelné finance navic
predloZila ndvrhy na rozsifenou environmentalni taxonomii i socidlni taxonomii.
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2.4. CECIMO GUIDE TO EU FUNDING OPPORTUNITIES

V soucasné digitdlni dobé predstavuje politika vyzkumu a inovaci dulleZity nastroj k dosaZeni
konkurenceschopnosti a ekonomické odolnosti Evropy a zajisténi jeji strategické technologické
autonomie. V oblastech, jako je vypocetni vykon, je Evropa odhodlana vyuzit domaci technologie a
snizit zavislosti v oblastech vyspélych technologii, hodnotovych a dodavatelskych fetézcich, jakoz i
Zivotné duleZitych infrastruktur. Neni proto prekvapivé, Ze evropska digitalni a technicka suverenita je
v popredi politickych debat EU. Vzhledem k viceletému finanénimu ramci 2021-2027 ma Evropa
ohromny nastroj k posileni globalni konkurenceschopnosti EU, podpofe inovaci a umoznéni odolné,
zelené a digitalni ekonomiky. S ohledem na tyto cile CECIMO informuje o pfilezitostech otevienych
vyzev EU podporovanych programy financovani EU, které upevni evropskou strategickou autonomii v
oblasti inovaci na vysoké urovni.

BroZura poskytuje prehled rliznych program( financovani, jmenovité: Horizon Europe, Program
DigitalEurope, European Innovation Council (EIC) a EIC Accelerator, Evropsky institut pro inovace a
technologie (EIT) Manufacturing, Erasmus, stejné jako popis kaskadového financovani. a jeji vyznam
pro malé a stfedni podniky. Kromé toho se broZura soustiedi na oteviené vyzvy k predkladani navrha
v oblasti digitalizace, kybernetické bezpecnosti, umélé inteligence (Al), robotiky, aditivni vyroby (AM),
udrZitelnosti, dovednosti atd. CECIMO predstavilo tento novy zdroj, takZe mlzZete najit vSechny
potiebné informace o nejrelevantnéjsSich moznostech financovani pro spolecnosti a organizace v nasi
siti.

2.5. CECIMOQ’s Reaction to the Data Act

Evropska komise zvefejnila ndvrh zakona o datech s cilem zajistit spravedlnost v datové ekonomice a
podpofit vyménu dat mezi podniky. Navrhovany zdkon vede ke strategickému pfistupu a legislativnimu
ramci ve vztazich sdileni dat B2B.

CECIMO se jménem prlimyslu obrabécich stroji a souvisejicich vyrobnich technologii zavazuje zvySovat
povédomi o dulezZitosti sdileni vyrobnich dat vzhledem k zasadni roli, kterou data hraji pfi fizeni inovaci
a digitdlni transformace a vytvareni novych sluzeb a obchodnich modeltd. CECIMO vita, a proto
podporuje ambicidzni cile Evropské komise uvolnit nedostate¢né vyuzivana primyslova data v Evropé
ku prospéchu viech.

Evropska komise si klade za cil vyvinout autonomni a rostouci datovou ekonomiku, kde by mélo byt
podporovédno a zdokonalovano sdileni Udajl na evropské drovni a zaroven by mély byt zaruceny
bezpecné a davéryhodné vztahy v mezipodnikovém pftistupu k ddajim a sdileni Gdajd. Konkrétné je
cilem wvyvinout datovou ekonomiku, kde jsou datové vztahy definovdny za podminek FRAND
(spravedlivé, rozumné a nediskriminacni). Podporujeme zdméry Komise zlepsit evropskou strategii pro
Udaje a obsah dnesniho navrhu zdkona o Udajich odrdzi vili poskytnout evropskym spole¢nostem
jednoznacny legislativni ramec.

Dalsi souvisejici zdrojové dokumenty a pfilohy: DATA ACT PROPOSAL-CZ.pdf, Data Act — Factsheet-
CZ.pdf
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2.6. Why B2B data sharing is important for the manufacturing sector

Chystany datovy zakon si klade za cil usnadnit ptistup k datlim a jejich pouzivani ve vztazich B2B a B2G
a zaroven prezkoumat pravidla pravni ochrany databazi. Aby se navic usnadnilo sdileni idajd v celé EU
a mezi odvétvimi, cilem navrhu naftizeni je posilit mechanismy, které zvysuji dostupnost udajl a posilu;ji
dlvéru ve zprostredkovatele.

Aby bylo zajisténo, Ze malé a stfedni podniky vyuziji ptilezitosti pro datovou ekonomiku, CECIMO se
domniva, Zze nasledujici body reflexe je tfeba povazovat za zdsadni, pokud jde o podporu sdileni dat a
podporu vyuZivani datovych aplikaci v primyslovych zavodech.

2.7. CECIMO POSITION PAPER on EU Standardisation Strategy

CECIMO, zastupuijici pramysl obrabécich stroji a souvisejici vyrobni technologie, vita prilezitost podélit
se o svlj postoj k Evropské komisi. Strategie normalizace vzhledem k dalekosahlym dopadim, které
bude mit na dlouhodobou vykonnost evropského primyslu a také na celkové fungovani jednotného
evropského trhu. CECIMO je a vzdy bylo velmi proaktivnim hracem v oblasti normalizace, nebot podita
s rozsahlou siti narodnich/evropskych sdruzeni a spolecnosti z oblasti vyroby, které se pravidelné
Ucastni a formuji normalizaéni aktivity na evropské i mezindrodni Urovni. V tomto ohledu je nase
Asociace pfimym prispévatelem k mezindrodnim normalizaénim aktivitdm jak technicky, tak finan¢né,
prostfednictvim nasi ucasti v mnoha technickych komisich v rdmci ISO a CEN-CENELEC.

Na zakladé nasSich rozsahlych zkusSenosti v této oblasti véfime, Ze soucasny evropsky systém
normalizace (ESS) poskytuje dobre vyvazeny systém, ktery bude slouZit evropskym zajmdm. Soucasna
normalizacni struktura se opird o odborné znalosti Siroké skaly zdcastnénych stran, véetné primyslu,
uzivatell trhu, verfejnych organli a akademické obce. Tim je zarucena vysoka uroven technické kvality
atrinirelevance pfizachovaniinkluzivity a transparentnosti procesu. Ohromuijici Uspéch norem a jejich
pfijeti na globalnim trhu znacné téZily z technické kvality a vyznamné legitimity, ktera je vysledkem
vySe uvedeného procesu, vzhledem k Sirokému podilu rliznych zucastnénych stran na procesech tvorby
norem.

Z tohoto dlvodu vyjadfujeme obavy ohledné zaméru Komise zasahovat do prace a fizeni
normalizacnich organ(, protoZe se obavame, Ze by to mohlo podkopat dlivéru ve stavajici systém, ktery
se vyznacuje trzné fizenym partnerstvim verejného a soukromého sektoru. strategictéjsi pristup ke
stanovovani norem, navrhované zmény ve spravé normaliza¢nich orgdnl by nemély narusovat
inkluzivni povahu normalizacnich procest, protoze by to v konec¢ném duisledku mohlo narusit zajem
zUcCastnénych stran aktivné se Ucastnit a prispivat k ESS.

| kdyZ tedy oceriujeme zamér Komise zavést strategicky faktor v rdmci dynamiky evropské normalizace,
zGstavame presvédceni, Ze navrhovana strategie Ucinné neresi neefektivitu sou¢asného ESS.

Dalsi souvisejici zdrojové dokumenty a prilohy: Commission_Report - implementation of the
Regulation (EU) No 1025-2012.pdf, Commission_Work_Programme_2022-European
standardisation.pdf, EU_Standardization_Strategy_Communication.pdf
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2.8. EUROPEAN COMMISSION REPowerEU Plan

Nevyprovokovana a neopravnéna vojenskad agrese Ruska proti Ukrajiné masivné narusila svétovy
energeticky systém. ZpUsobila potiZe v disledku vysokych cen energii a zvysila obavy o energetickou
bezpecnost, ¢imZ se dostala do popredi ptiliSna zavislost EU na dovozu plynu, ropy a uhli z Ruska.
Vysoké castky zaplacené za ruska fosilni paliva pomahaji Rusku udrzet vdlku proti Ukrajiné.

V bfeznu 2022 se vedouci predstavitelé EU na Evropské radél dohodli, Ze co nejdfive postupné ukonci
zavislost Evropy na ruském dovozu energie. Na zakladé sdéleni Komise2 vyzvali Komisi, aby urychlené
predlozila podrobny plan REPowerEU. Na dovoz uhli a ropy se nyni md vztahovat rezim sankci. Nedavné
preruseni dodavek plynu do Bulharska a Polska ukazuje, Ze je naléhavé nutné fesit nedostatecnou
spolehlivost ruskych doddvek energie.

REPowerEU je o rychlém sniZeni nasi zavislosti na ruskych fosilnich palivech rychlym posouvanim
Cistého prechodu a spojenim sil k dosazeni odolnéjsiho energetického systému a skutecné energetické
unie.

liz letos mlGZeme vyrazné snizit nasi zavislost na ruskych fosilnich palivech a urychlit energeticky
prechod. Tento plan REPowerEU, ktery vychazi z balicku navrhi Fit for 55 a dokoncuje opatieni pro
zabezpeceni dodavek a skladovani energie, predklada dalsi soubor opatfeni:

e Setfit energii;

o diverzifikovat dodavky;

e rychle nahradit fosilni paliva urychlenim pfechodu Evropy na Cistou energii;
e chytfe kombinovat investice a reformy.

Dalsi souvisejici zdrojové dokumenty a pfilohy: REPowerEU-factsheet.pdf

2.9. UPDATE ON THE NEW DUAL-USE REGULATION EU 2021/821

Polozky dvojiho uZziti jsou zbozi, sluzby, software a technologie, které Ize pouzit pro civilni i vojenské
ucely.

Po vice nez ¢tyfech letech prijala EU nafizeni (EU) 2021/821, kterym se pfepracovava nafizeni o dvojim
pouziti. Od 9. zafi 2021 nafizeni (EU) 2021/821 (pfepracované znéni nafizeni EU o dvojim uZiti)
nahrazuje stavajici nafizeni Rady (ES) 428/2009, kterym se stanovi rezim Evropské unie (EU) pro
kontrolu vyvozu, pfevodu a zprostfedkovani a tranzit zboZi ,dvojiho uziti“.

Prehled klicovych zmén oproti pfedchozimu nafizeni (428/2009)

Podle ¢lanku 4 nového nafizeni EU o dvojim uZiti zachovava univerzalni dolozka univerzalni kontroly u
poloZek, které nejsou uvedeny v pfiloze |, pokud by mohly byt pouZity:

A. pokud existuje (podezreni) spojeni s pouzitim v programu zbrani hromadného niceni;

B. pro vojenské konecné pouziti, pokud nakupujici zemé nebo zemé urceni podléha zbrojnimu
embargu;

C. v souvislosti s vojenskym zboZzim uvedenym na vnitrostatnich vojenskych seznamech ¢lenskych
statd, pokud je vyvazeno z EU bez vyvozniho povoleni nebo v rozporu s nim.
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Jako samostatna kategorie jsou ,polozky kybernetického dohledu” definovany jako polozky dvojiho
uziti specialné navrzené tak, aby umoznovaly skryté sledovani fyzickych osob sledovanim, ziskdvanim,
shromazdovanim nebo analyzou Udajl z informacnich a telekomunikacnich systému. Podle ¢lanku 5
nafizeni EU o dvojim poutziti definuje nové nafizeni univerzalni kontroly poloZek kybernetického
sledovani neuvedenych na seznamu, které by mohly byt pouZity v souvislosti s vnitfni represi a/nebo
spachanim zdvazného porusovani lidskych prav a mezinarodniho humanitarniho prava.

2.10. Made in Europe The manufacturing partnership in Horizon Europe (2021 —2027)

Evropska vyroba je v centru dvojiho ekologického a digitadlniho prechodu, je hnaci silou a podléhd
témto zménam. Vyrobni spolecnosti si zarovern musi udrZet technologické vedouci postaveni a zUstat
konkurenceschopné. Velikost a sloZitost souvisejicich vyzev — jako je integrace umélé inteligence,
vyuziti primyslovych dat, transformace na obéhové hospodarstvi a potfeba agilnosti a schopnosti
reagovat — vyZaduje sdruzovani zdroji a novy pfistup ke spolupraci.

Partnerstvi Made in Europe bude pfednim evropskym majakem a hybnou silou této zmény a spoji
predni aktéry z vyrobnich a pfislusnych evropskych pramyslovych ekosystému, pochazejici z
akademické sféry, priimyslu, nevladnich organizaci a vefejného sektoru. Partnerstvi bude slouzit jako
platforma pro narodni a regionalini iniciativy v oblasti vyrobnich technologii a pozadovanych obort a
technologii, ¢imZ se vytvofri Uspory z rozsahu, spolecné porozuméni a sladéni cil( a priorit.

Bude rozvijena strategicka spoluprace s klicovymi aktéry na celostatni, regiondlni a mistni drovni, aby
bylo zajisténo naléhavé poZadované vyuzZiti a implementace vysledk( vyzkumu. Na zakladé spolecnych
odbornych znalosti a zdroji bude partnerstvi Made in Europe hlasovym motorem pro udrzitelnou
vyrobu v Evropé. Posili evropské vyrobni ekosystémy smérem k celosvétovému vedoucimu postaveni
v oblasti technologii, smérem k obéhovému pramyslu a flexibilité. Partnerstvi prispéje ke
konkurenceschopnému, zelenému, digitalnimu, odolnému a na clovéka zamérenému vyrobnimu
pramyslu v Evropé.

2.11. EIT Strategy 2021 — 2027

Evropsky inovacni a technologicky institut (EIT) je nezavisly organ EU. ZvySujeme schopnost Evropy
inovovat tim, Ze podporujeme podnikatelské talenty a podporujeme nové ndpady.

Nasi vizi ,,...je stat se predni evropskou iniciativou, kterd umozni inovatorlim a podnikatelim vyvijet
svétova reseni spolecenskych vyzev a vytvaret rist a kvalifikovana pracovni mista.”
Nasim poslanim je:

e  Zvysit konkurenceschopnost Evropy, jeji udrzZitelny hospodarsky rlst a vytvareni pracovnich
mist podporou a posilovanim spoluprace mezi prednimi obchodnimi, vzdéladvacimi a
vyzkumnymi organizacemi.

e Podpofrte inovace a podnikani v Evropé vytvarenim prostiedi pro prosperitu kreativnich a
inovativnich myslenek.

Inovace prostfednictvim integrace

K posileni schopnosti Evropy inovovat je tfeba pfijmout opatfeni k prekonani roztfisténého evropského
inovacniho prostredi. Zde prichazi na scénu EIT. Mame prlkopnickou roli ve zvySovani evropského

8
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udrzitelného rdstu a vytvareni pracovnich mist posilovanim inovacni kapacity Evropy. EIT sdruZuje
predni organizace z oblasti obchodu, vzdélavani a vyzkumu, takzvany ,trojuhelnik znalosti‘, aby
vytvofila dynamicka preshrani¢ni partnerstvi — EIT Innovation Communities.

Inovaéni komunity:

e Vyvijet inovativni produkty a sluzby;
e Zakladat nové spolecnosti; a
e Vyskolte novou generaci podnikateld.

Horizon Europe je klicovym programem EU pro financovani vyzkumu a inovaci s rozpoétem 95,5
miliardy EUR. Re$i zménu klimatu, pomdaha dosahovat cild udrzitelného rozvoje OSN a posiluje
konkurenceschopnost a rist EU.

V ramci pilite 3 ,Inovativni Evropa” prispiva EIT k dosaZeni Ctyr klicovych strategickych smérd
strategického planu Horizont Europe:

e posileni udrzitelnych inovacnich ekosystém( v celé Evropé

e podpora rozvoje podnikatelskych a inovacnich dovednosti z hlediska celoZivotniho uceni a
podpora podnikatelské transformace univerzit v EU

e pfindsi na trh nova feseni globalnich spolecenskych vyzev

e vytvareni synergii a ptidané hodnoty v rdmci Horizon Europe

Pravnim zdkladem EIT je naftizeni o EIT, které stanovi jeho poslani, jeho klicové ukoly a rdmec pro jeho
fungovani. Strategie, priority, cile, klicové akce, ¢innosti, zplisob fungovani a oéekavané dopady EIT
jsou uvedeny ve strategickém inovacnim programu EIT 2021-2027.

S rozpoctem 3 miliardy EUR se novda ambicidzni strategie EIT na roky 2021 aZz 2027 zaméruje na Ctyfi
hlavni prvky, které odrazeji potfeby evropskych inovaci a pomohou nejvétSimu evropskému
inovacnimu ekosystému prosperovat:

e Posileni dopadu jejich znalostnich a inovacnich spolecenstvi (KIC): Poskytuji Sirokou skalu
inovacnich a podnikatelskych cinnosti v celé Evropé od podnikatelského vzdélavani pres
vyzkumné projekty zamérené na inovace azZ po sluzby zakladani a urychleni podnikani. Tato
podpora bude v pfistich letech v celé Evropé dale rist.

e Posileni inovacni kapacity vysokoskolského vzdélavani v ramci INICIATIVY EIT HEI — Innovation
Capacity Building for Higher Education. Cilem je pomoci institucim vysokoskolského vzdélavani
(HEI) ucit inovace a podnikani tim, Ze tyto instituce podpofime, aby budovaly své kapacity a
vyvijely konkrétni akce ke zvySeni jejich dopadu. Univerzity budou vybaveny spravnymi ndstroji
na podporu inovaci napfi¢ svymi kampusy i mimo né.

e Posileni regionalniho dopadu znalostnich a inovacnich komunit: EIT posili svij inovacni
ekosystém tim, Ze zapoji vice instituci vysokoskolského vzdélavani, podnikd a vyzkumnych
organizaci, a to rozvojem regiondlnich informacnich strategii. Vybér kooperacnich partner( a
pfiprava Cinnosti Spolecenstvi EIT bude inkluzivnéjsi. Znalostni a inovacni spolecenstvi EIT
rovnéz rozvinou propojeni se strategiemi inteligentni specializace, iniciativou EU na podporu
hospodaiského rlstu a wvytvareni pracovnich mist tim, Ze umozni kazdému regionu
identifikovat a rozvijet své vlastni konkurencni vyhody.

e Spusténi novych znalostnich a inovacnich spolecenstvi EIT: EIT rovnéz rozsifi svij ekosystém a
podporu inovaci do novych odvétvi vytvorenim novych znalostnich a inovacnich spolecenstvi
EIT, z nichZ jedno pUsobi v oblasti kulturnich a kreativnich odvétvi a prlimyslu s vyzvou k
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predkladani navrhi prichazejicich v roce 2021 a druhé v oblasti vody , Moiské a namorni
sektory a ekosystémy.

Aktualizované nafizeni o EIT, které se zaméruje na klicové zdsady fungovani EIT a jeho znalostnich
a inovacnich spoledenstvi, zajistuje vétsi pravni jasnost viéi Horizontu Evropa a zakotvuje zdsadu
financni udrzitelnosti znalostnich a inovacnich spolecenstvi EIT. Pravni zaklad EIT také zavadi stihly
a zjednoduseny model financovani pro EIT, ktery ma ucinnéji podporovat dodatec¢né soukromé a
verejné investice. Konecné posiluje fidici strukturu ETI.

2.12. Proposal for a Regulation of the European Parliament and of the Council on
Machinery Products

Revize smérnice o strojnich zafizenich - CECIMO, zastupujici primysl obrabécich stroji a souvisejici
vyrobni technologie, vita pfilezitost podélit se o svlij postoj k ndvrhu Evropské komise na nafizeni
o strojnich vyrobcich — déle jen ,nafizeni”. Souasna smérnice o strojnich zatizenich 2006/42/ES je
zakladni legislativa regulujici strojirensky primysl a podle naseho nazoru jde o zdravy pravni
predpis, jehoZ revize by se méla vyznacovat spiSe kontinuitou nez revoluénimi zménami. V
souvislosti s probihajici revizi smérnice o strojnich zafizenich jsme se vyjadfili v predchozim
stanovisku

nase velka spokojenost s textem, ktery predstavoval priklad uspésné legislativy Evropské unie o
harmonizaci, poskytujici vysokou uUroven bezpecnosti a zajistujici volny tok zboZzi v ramci
jednotného trhu.

Proto je pro nas sektor dllezité, aby budouci legislativni ramec nadale podporoval harmonizaci v
ramci jednotného trhu a vyvoj norem na podporu inovaci. V tomto ohledu se CECIMO aktivné
zapojilo do raznych politickych diskusi s cilem koordinovat akce a vyménovat si nazory s ostatnimi
evropskymi asociacemi na navrh natizeni Komise o strojnich zafizenich. V pribéhu tohoto procesu
jsme v navrhu nafizeni identifikovali Fadu hlavnich hrozeb, které by mohly potencidlné vytvofit
znacné prekdazky a vést k dodatecné zatézi a ndkladim pro vyrobce obrabécich stroja.

2.13. Overview of the European semiconductors strategi

Polovodice jsou Zivotné dileZité soucasti jakékoli technologie v digitalnim svété a jako takové jsou
zdsadni pro hladké fungovani globalni ekonomiky. Vliv digitalizace ve vétSiné sektord vede k
nebyvalému rlstu poptavky po polovodicich, coZ zplsobuje celosvétovy nedostatek Cipa, ktery
zacal v loriském roce a stéle suzuje rGzna primyslova odvétvi bez vyjimky.

V tomto ohledu byl také sektor obrabécich strojli ovlivnén v rliznych aspektech (napf. zakaznici
sektoru MT, vyvoj nové vznikajicich aplikaci Al).

CECIMO podporuje cile Evropské komise snizit zavislosti dodavatelského fetézce a rozvijet
strategickou autonomii ve vyrobé polovodicl. Aby vsak bylo dosazeno ohlasenych politickych cil(,
je tfeba vzit v Uvahu nasledujici:

e Pristup geografické specializace, ktery byl doposud uplatiiovan, umoznil zvysit kvalitu
vyrabénych Cipl a také sniZit celkové vydaje na vyzkum, inovace a kapital ve srovnani s
modelem, ktery usiluje o geografickou autonomii. Tento pfistup nicméné ukazal
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zranitelnost a rizika spojena s geopolitickou nestabilitou nebo vyjimecnymi okolnostmi,
jako jsou pandemie nebo seismické udalosti.

e Role Evropy v ¢asti hodnotového fetézce vénované vyrobé zafizeni pro polovodice je
dlleZita. Tento aspekt bychom vsak neméli podcenovat a nadale investovat do tohoto
konkrétniho vyrobniho kroku a podporovat investice do novych projektd evropské
spoluprace. CECIMO doporucuje podporovat dohazovani mezi evropskymi spole¢nostmi s
cilem vybudovat fungujici ekosystém, ktery zahrnuje mnoho sekundarnich dodavatell,
ktefi obrabécim strojim poskytuji dalsi technologie, jako jsou senzory a lasery.

e Vyroba polovodi¢l mlze byt nakladna a slozitd, takze plan EU na rozsiteni vyrobnich mist
a zavodU je v kratkodobém horizontu naroc¢ny. Napfiklad tovarna na vyrobu cipu, super-
high-tech vyrobni zavod, ktery vyrabi polovodi¢e, mlze stat 10 aZz 15 miliard eur a pfiblizné
dva roky na vybudovani a dalsi roky na to, aby byl pIné funkéni. Z tohoto dlivodu CECIMO
véri, Ze pokrocila vyroba hraje vyznamnou roli pfi podpore vyroby polovodica.

e Dlouhodobého cile, na ktery si Komise klade za cil, nelze dosahnout, aniz by se vénovala
pozornost kratkodobym zmirfujicim opatfenim na podporu téch odvétvi, ktera
zaznamenala zpomaleni vyroby béhem poslednich dvou let a kterd budou pravdépodobné
ovlivnéna prinejmensim v nasledujicich dvou letech. ro¢ni obdobi.

2.14. Materials 2030 Manifesto

Materidly, zejména pokrocilé materidly, jsou patefi a zdrojem prosperity primyslové spole¢nosti. V
kontextu radikalnich transformacnich zmén 21. stoleti budou hrat rozhodujici roli pravé tyto pokrocilé
materialy.

V této souvislosti a na zakladé diskuse u kulatého stolu s Mariyou Gabrielovou, evropskou komisarkou
zucastnénych stran, aby posilili nasi spolupraci a rozsifili pouzivani pokrocilych materidld, a usilovat o
nasledujici vizi: Silny ekosystém evropskych materiadla pohani zelenou a digitalni transformaci a také
udrzitelnou inkluzivni evropskou spolec¢nost prostiednictvim systémové spoluprace vyvojari,
naslednych uzivatelll a obc¢an(l a vSech zucastnénych stran mezi nimi.

Dalsi souvisejici zdrojové dokumenty a pfilohy: Materials 2030 Roadmap.pdf

2.15. The New Industrial Strategy for the Machine Tool Industry

Dne 10. bfezna 2020 Komise polozila zaklady prlimyslové strategie, ktera by podpofila dvojity prechod
k zelené a digitalni ekonomice, ¢imz by se primysl EU stal celosvétové konkurenceschopnéjsim a
posilila oteviena strategickd autonomie Evropy. Den poté, co byla predstavena nova prlimyslova
strategie, Svétova zdravotnicka organizace prohlasila vypuknuti COVID-19 za globalni pandemii.

| kdyZ se dopad pandemie v riiznych ekosystémech a spolecnostech lisi, hlavni problémy, na které krize
upozornila, jsou:

e Hranice omezujici volny pohyb osob, zbozi a sluzeb
e Pferuseni globalnich dodavatelskych fetézcl, a tim ovlivnéni dostupnosti zakladnich produkt
e Naruseni poptavky
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Za ucelem reSeni téchto problému aktualizovala Komise dne 5. kvétna svou primyslovou strategii a
navrhla nova opatreni, ktera zohlednuji ponauceni z krize a udrZuji investice. Zaméruje se predevsim
na:

e Posileni odolnosti jednotného trhu,
e Podpora oteviené strategické autonomie Evropy feSenim zavislosti
e Podpora obchodniho ptipadu pro dvojity pfechod

Strategie zdlraznuje zaklady prlmyslu — inovace, hospodarskou soutéz a silny a dobfe fungujici
jednotny trh — a zaroven posiluje nasi globalni konkurenceschopnost prostrednictvim otevienych trhi
a rovnych podminek.

Spole¢né s narodnimi asociacemi CECIMO studovalo rizné akce definované v Nové primyslové
strategii a shrnulo ty, které ptfimo i nepfimo ovliviiuji nas primysl. CECIMO povaZuje tyto kroky za
dllezité a bude se zasazovat o jejich rychlé a efektivni provadéni.

Dalsi souvisejici zdrojové dokumenty a ptilohy: Summary - Revised Commision Strategy.pdf, New
Industrial Strategy for Europe.pdf, CECIMO reaction to EU Industrial Strategy.pdf

2.16. Machine tools and the European Green Deal — Status
Pro nas sektor jsou nejdllezitéjsi tyto prvky:
* Mobilizace prdmyslu pro Cisté a obéhové hospodarstvi
e ZvysSeni ambici EU v oblasti klimatu pro roky 2030 a 2050
e Ambice nulového znecisténi pro prostiedi bez toxickych latek
¢ Urychleni prechodu k udrZitelné a chytré mobilité

Kazdy z vySe uvedenych prvk( bude rozdélen na potencialni pfilezitost (pFilezitosti) a/nebo potencialni
hrozbu (hrozby) pro nas sektor.

Vzhledem k tomu, Ze ,Mobilizace primyslu pro Cisté a obéhové hospodarstvi® predstavuje
nejdulezitéjsi prvek pro nds sektor, bude mit nize samostatnou kapitolu, ve které budou razné dilci
prvky také rozdéleny na potencialni pfilezitosti a/nebo potencialni hrozbal(y).

V rdmci Evropské zelené dohody pfijala Evropska komise v bfeznu 2020 novy (druhy) akéni plan pro
obé&hové hospodaFstvi (GR ENVI).

Prvni akcni plan pro obéhové hospodarstvi (DG GROW) pfijala Evropska komise v prosinci 2015 a v
bfeznu 2019 ozndmila, Ze akéni plan byl plné proveden (vSech 54 opatreni bylo splnéno nebo se
provadi).

Novy akéni plan pro obéhové hospodarstvi predstavuje soubor vzajemné propojenych iniciativ k
vytvoreni silného a koherentniho ramce produktové politiky, ktery ucini udrzZitelné produkty, sluzby a
obchodni modely normou a transformuje spotfebni vzorce tak, aby nevznikal Zadny odpad. Tento
ramec vyrobkové politiky bude postupné zavadén, pficemz prioritné budou rfeseny klicové hodnotové
fetézce vyrobkl. Budou zavedena dalsi opatfeni ke snizeni odpadu a zajisténi dobre fungujiciho
vnitfniho trhu EU s vysoce kvalitnimi druhotnymi surovinami.
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Dalsi souvisejici zdrojové dokumenty a prilohy: Green Deal - Zelena dohoda pro Evropu.pdf, Green Deal
- Zelend dohoda pro Evropu - Opatreni.pdf, Circular economy action plan EC.pdf

2.17. CECIMO MANUFACTURING RECOVERY PLAN

Spolecnosti vyrabéjici obrabéci stroje v celé Evropé zazivaji vyrazny pokles Urovné vyroby, prodeje,
servisu stroj0 a zaméstnanosti. Uplné oZiveni zpracovatelského primyslu je klicem ke zlep3eni
technologickych schopnosti evropské ekonomiky a podpore jejiho budouciho ristu. Je Zivotné dileZité,
aby EU a jeji ¢lenské staty okamzité zacaly definovat pldn, jak tomuto odvétvi poskytnout podporu,
kterou potrebuje, fesit Skody na ekonomikach EU a obnovit kapacitu podnik( pro investice a
zaméstnanost.

S cilem zajistit u¢innou reakci EU na koronavirovou krizi, kterd by pfipravila cestu ke spravedlivému
socidlné-ekonomickému oziveni, zverejnila Evropska komise pldn obnovy pro Evropu. CECIMO vita plan
obnovy EU — Evropsky okamzik: Opravte a pfipravte se na novou generaci a véfime, Ze Uplné zotaveni
pramyslu obrabécich strojl je zdsadni pro opravu a oZiveni evropského jednotného trhu.

CECIMO navrhuje ambicidézni plan obnovy vyroby, jehoz cilem je obnovit Uroven vyroby a investic,
zaméstnanost a celkovou podnikatelskou davéru.

Plan obnovy vyroby nastifiuje soubor politickych opatteni v nasledujicich oblastech:

e Posileni jednotného trhu
* Obchod / Pfimé zahraniéni investice / Pohyb zboZi a pracovniki
¢ Investi¢ni fondy EU, aby se pramysl vratil na spravnou cestu

2.18. Impact of the EU Green Deal on industrial sector

Hlavnim cilem Zelené dohody EU je zaclenit priimyslovou politiku EU do ambici politiky EU v oblasti
klimatu. S opatfenimi v oblasti klimatu se stale vice zachazi jako s nedilnou soucasti programu
zahrani¢ni a obchodni politiky EU. Evropska komise prosazuje pojem , klimaticka neutralita“ a nulové
emise sklenikovych plynd do roku 2050. Zelena dohoda EU proto neni jen dalsi iniciativou EK, ale je to
velmi ambicidzni plan, ktery chce spojit ekonomiku, Zivotni prostfedi a spolecnost.

2.19. Advanced Technologies for Industry Product Watch Reports

Product Watch analyzuje nové produkty, které jsou zaloZeny na pokrocilych technologiich (AT). Slibné
produkty zaloZzené na AT Ize definovat jako ,,umoziujici produkty pro vyvoj zbozi a sluzeb zvysujicich
jejich celkovou komercni a spolec¢enskou hodnotu, zabudované do jednotlivych casti, které jsou
zaloZeny na rozSifené a virtualni realité, Big Data a Analytics, Blockchain, Cloud, Artificial Inteligence,
Internet véci, Mobilita, Robotika, Zabezpeceni, Konektivita, Nanotechnologie, Mikro a
nanoelektronika, Primyslova biotechnologie, Pokrocilé materidly a/nebo Fotonika a, ale bez omezeni,
vyrobené spole¢nosti Advanced Manufacturing Technologies”.
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Dalsi souvisejici zdrojové dokumenty a pfilohy: Product Watch-Advanced Manufacturing and Robotics
for ICT Manufacturing.pdf, Product Watch-Leaflet Advanced Manufacturing and Robotics for ICT
Manufacturing.pdf, Product Watch - 3D printing for the machine tool industry.pdf, Product Watch -
Leaflet 3D printing for the machine tool industry.pdf, Product Watch - Lightweight Materials.pdf,
Product Watch - Leaflet Lightweight Materials.pdf, Product Watch - 3D printing of hybrid
components.pdf, Product Watch - Leaflet 3D printing of hybrid components.pdf, Sectoral Watch -
Technological trends in the machinery industry.pdf, ATI Methodological Report Indicator framework
and data calculations_0-1.pdf, Technology definitions.pdf
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3. MANUFUTURE STRATEGIC RESEARCH AND INNOVATION
AGENDA SRIA 2030

Strategie Manufuture SRIA 2030 je zamérena na oblast strojirenstvi a vyroby a jedna se o nejblizsi
evropskou strategii na nejvyssi Urovni, ktera je vyznamna pro Strategickou vyzkumnou agendu oboru
strojirenské vyrobni techniky a technologie v CR. Proto této strategii vénujeme samostatnou kapitolu.

Vyroba je patefi evropského hospodarstvi, pricemz v roce 2014 zaméstnavalo pfiblizné 2,1 milionu
vyrobnich spolecnosti témér 30 milion( lidi a generovaly pfidanou hodnotu ve vysi 1 710 miliard EUR.
Evropska unie je nejvétsim svétovym vyvozcem primyslového zboZi a je svétovym lidrem na trhu
vysoce kvalitnich produkt(. Primyslové zbozi s prebytkem obchodni bilance ve vysi 153 miliard EUR v
prvnim pololeti roku 2016 vyrazné prispiva k celkové pozitivni obchodni bilanci Evropské unie. Nejvyssi
podil na evropském exportu maji stroje, dopravni zafizeni a chemikaliel.

Vyroba je slozity ekosystém zahrnujici malé i vétsi spolecnosti, ktery vytvari silnou kapacitu pro
poskytovani feSeni s vysokou pfidanou hodnotou prostfednictvim neustdlych inovaci, a tim vytvareni
pracovnich mist a udrzitelného ristu. Vyroba umoziiuje mnoho sluzeb s vysokou pfidanou hodnotou
(naptiklad navrh produktu, vyvoj softwaru, logistika a dalsi podplrné sluzby), coz odlvodriuje
vytvoreni az dvou nepfimych pracovnich mist pro kazdé pfimé pracovni misto ve vyrobé.

V soucasnosti spolecnost prochazi zasadni zménou paradigmatu, stejné duleZitou jako socialni
transformace v prvni priamyslové revoluci. Tento posun je globalnim fenoménem, ktery ovliviiuje
zpUsob, jakym Zijeme, pracujeme a chovame se. Je pohanéna bezprecedentnim zvysenim rychlosti
rozvoje védy a techniky, rychlym Sifenim znalosti, novymi preferencemi spotiebiteld a globalni
konkurenci.

K zajisténi pracovnich mist s vysokou pfidanou hodnotou a zajisténi regionalniho rozvoje a vytvareni
bohatstvi si Evropa potfebuje udrzet a posilit své postaveni ve vyrobé, aby podpofila hospodarsky rist
podporujici zaclenéni.

V této souvislosti, kdy konkurence sili a stoupd hodnotovym fetézcem a spotfebitelé jsou stale
narocnéjsi, bude muset Evropa resit nové pfilezitosti a zvysit své investice do vyzkumu a inovaci
smérem k vyrobé, aby byla zajisténa konkurenceschopnost a dlouhodoba terminovy Uspéch.

Vize ManuFUTURE pro rok 2030 je uvedena v dokumentu ,VIZE ManuFUTURE 2030:
Konkurenceschopna, udrzitelna a odolna evropska vyroba“.

Tento dokument podrobné popisuje strategicky vyzkumny a inovacni program navrzeny Evropskou
technologickou platformou ManuFUTURE. Kapitola 1 predstavuje shrnuti vize a strategie ManuFUTURE
pro rok 2030, zatimco kapitola 2 popisuje ekosystém vyrobniho vyzkumu a inovaci a jeho jedinecné
vlastnosti. Pododdil 2.3 pfedstavuje integrovanou strategii pro propojeni zakladni védy s aplikovanym
vyzkumem ve vyrobé, ktera zahrnuje rlizné faze vyzkumu a vyvoje, tj. od zékladni védy, zakladniho a
aplikovaného vyzkumu az po uplatnéni na trhu, véetné infrastruktury pro vzdélavani a odbornou
pfipravu, podnikdni a inovace. které jsou nezbytné pro feseni dimenze a sloZitosti vyzkumnych vyzev
ve vyrobé. Tento pfistup je podrobné uveden v pfiloze 1.

Kapitola 3 popisuje nejdllezitéjsi védecké a technologické vyzvy, jmenovité: Pfidani hodnoty do
systému vyroby, Horizontalni a vertikdalni integrace, Cesta k obéhové ekonomice a Decentralizovana
technicka inteligence.
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Kapitola 4 popisuje prioritni domény vyzkumu a inovaci, coZ je prvni stavebni blok navrZeny spolecnosti
ManuFUTURE, aby dosahl své vize v roce 2030. Je pfedstaveno deset prioritnich domén vyzkumu a
inovaci pro Uspésnou evropskou vyrobu: Vyrobni technologie a prlmyslové vybaveni; Digitalni
transformace; Robotika a flexibilni automatizace; Nanotechnologie a materidly; Biologicka
transformace; Vyroba fizena zdkaznikem; Vyroba zamérena na clovéka; Navrh a fizeni agilnich
vyrobnich systém(; obéhové hospodarstvi; a Nové obchodni modely a logistické sité.

Kapitoly 5 a 6 predstavuji dalsi stavebni kameny Uspésné vyroby, a to: Inovace a podnikani a Vzdélavani
a Skoleni. Kapitola 7 uvadi pfislusnou spolupraci s jinymi iniciativami.

NiZze uvadime vyjmuté vsechny prioritni strategickd témata, ktera jsou zatazena pod pfislusnou
vyzkumnou a inovacni doménu. Vychazime zkapitoly 4 dokumentu Manufurure SRIA 2030 a
vyznacujeme podbarvenim témata, kterd povaZujeme relevantni pro na$ obor SVT v CR a kterym
bychom méli v nasi SVA TPSV vénovat také pozornost.

ManuFUTURE Stategic Research and Innovation Agenda 2030
10 Research and Innovation Priority Domains for successful European Manufacturing

Topic + type of research
activity (F, A, P)
(F) Fundamental Research
(A) Applied Research and Description
Technological Development
(P) Pilot implementation and
Demonstration

Domain
Research and Innovation priority

ADVANCEMENT IN ADDITIVE | The continued industrialisation of additive manufacturing technologies will create
MANUFACTURING (AM) (A/P) | evolving needs for technological development, addressing topics such as raw materials
standardisation, work piece dimensions, materials and alloys (e.g., aluminium,
titanium, copper), working atmospheres, better surface properties, surface integrity
and functional testing methodologies, health and safety regulations. The development
of new applications will create the need for significant advancement in materials,
typically feedstock materials, coupled with an increase in build rate, which will possibly
enhance the competitiveness of AM (also for the manufacturing of larger structures
with unique features) and enlarge the potential filed of application. Additionally,
additive manufacturing needs further developments for process stability, monitoring
and control, for the development of competitive and reliable production equipment.
Indeed, a key step for the industrial application of AM, in particular for highly
demanding applications, is to develop technologies for quality management (all over
the product life-cycle), including, but not limited to, process stability and process
control. Finally, in order to promote the establishment of an ecosystem, throughout
the full value chain, for industrial application of AM technology, it is necessary to
ensure the continued development of standards for AM.

Processes and Technologies|

Manufacturing technology and industrial equipment
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ADDED-VALUE ADDITIVE
MANUFACTURING FOR
LARGE STRUCTURAL
COMPONENTS (F/A/P)

New pathways must be developed for AM of structural/functional parts to find its way
as an enabler of faster product-to-market approaches. This means creating innovative
and unconventional techniques for higher process productivity and lower costs, from
the product design office to the factory floor. Focus shall be in: 1) overcoming current
metal AM drawbacks, by limiting its application to the production of small parts, and
improving its competitiveness as a direct manufacturing technology for medium and
large dimension parts, and 2) leveraging the potential of composites AM in order to
enable the manipulation of fibre alignments to unparalleled levels. The development of
both metal AM and composites AM systems shall include: i) design for AM (DfAM)
knowledge, tools, rules, processes, and methodologies, and ii) sensor technology,
control methodologies and coupled technology microstructural physics-based models
(relation between microstructure aspects and distortions and warpage, fatigue
properties and reduced surface roughness) for product topological and topographical
optimisation and process simulation.

COMPETITIVE COMPOSITES
PROCESSING (A)

Cross-fertilisation platforms among different composite manufacturing technologies,
as well as fibres, matrices, modified and hybridised materials shall be developed,
fostering their faster adoption and strengthening their role in the supply chain, thus
enhancing the overall competitiveness of composite-based processes and products.
Increasingly automated processes should be enabled, integrating smart materials,
intelligent moulds and process components with sensing and actuation capabilities, as
well as robotised material handling and lay-up systems, capable of providing enhanced
process and monitoring capabilities, such as heating and temperature management,
resin recognition, curing stage, pressure monitoring and defect detection. These shall
enable the data collection required for dynamically data-driven end-to-end engineering
platforms, integrating simulation based process design, cognitive automation and zero-
defect approaches, oriented to the manufacturing of small to large composite parts
and its assembly in complex structures. The sustainable use of materials needs to
anticipate the end of life impacts ahead, including impact on ecosystems, recycling
opportunities, among others, and reject non compliant solutions.

HIGH PRODUCTION RATE OF
COMPOSITE STRUCTURES (P)

Composite structures mainly aim for low weight, heavy duty/fatigue, wear and
corrosion resistance. The challenge is to achieve economically viable high rates serial
manufacturing, while maintaining the primary goals. The need to develop new energy
efficient processes for serial production of composite materials is a research and
technological development that needs to be addressed.

SURFACE ENGINEERING (A)

A combination of texturizing and surface coatings has the potential to deliver surfaces
with several functionalities and features such as hydrophobic, antimicrobial, self-
cleaning, durability, noise reduction, friction and aesthetic. The full potential of
texturizing and surface technologies (e.g., sol-gel, physical vapour deposition) is yet to
be discovered and includes design, surface modification technologies, scale up and
process control, and the characterisation and properties of the final system or
component, including quality control and non-destructive examination.

MINIATURISATION AND
FUNCTIONAL INTEGRATION
(A)

Making components smaller and smaller by integrating more functions in surfaces and
in concentrated spaces is a cross-cutting enabler for a broad spectrum of applications —
ranging from sensors, micromechanical systems, microfluidics, low-energy
components, smart surfaces to bio-hybrid components. Products can become smaller,
lighter, more robust and more energy efficient. This not only requires new and
improved micro and nano manufacturing processes, which are precise, repeatable, fast
and easy to be scaled up, but also integration of physical processes with digital
technologies.

HYBRID PROCESSES (A/P)

Nowadays, a multitude of conventional and non-conventional manufacturing
processes is available, each with its own specific characteristics. Combination and
integration of different processes will pave the way for flexible and efficient
manufacturing systems. Therefore, approaches, software tools and hardware modules
need to be developed towards the selection and combination of different processes in
order to create a flexible, reconfigurable system, capable of responding to rapid
changes in customer needs. Manufacturing processes are always in evolution: new
materials, manufacturing technologies, sensors, the application of digital technologies,
innovative process assistance elements (e.g., ultrasonic, cryogenic, etc.), thus opening
up unexplored possibilities for hybrid processes. Technologies range from AM-based
processes to joining, cold-work, heat treatments, among others, to be combined and
integrated in Hybrid systems capable of connecting flexibility with efficiency and cost
reduction.
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EFFECTIVE PROCESSING OF
HYBRID MATERIALS (A/P)

New manufacturing concepts to be explored for the flexible and dynamic production of
hybrid and/or functionalised structures shall be developed. It shall integrate
manufacturing processes, capable of generating tailored features and geometries but
above all the functionalities, often combining materials of mismatching character and
local treatments. Current manufacturing solutions are still strongly material, process
and/or technology specific and, even if their combination is technological feasible, the
related high costs and overall inefficiency preclude any type of hybridisation from high
volume fabrication. Advances in KETs can be integrated in established machinery
concepts, providing wider processing ranges to enhance material’s applicability, and
ultimately compatibility and co processing. This includes: i) forming joining
hybridisation as well as the dissimilar functionalisation of the individual constituent
materials; ii) new hybrid machinery concepts integrating appropriate technologies for
flexible, extended or combined materials’ processing; iii) new experimental
configurations and procedures appropriate for in-line materials /part characterisation
considering their specificities regarding non-conventional composition, structure,
geometry and/or dimension, as well as off-line testing under loading conditions (static
/ dynamic, environmental) representative of the new process technologies and
expected multi-functionality.

OPTIMISED JOINING FOR
NEW MATERIALS,
STRUCTURES AND
MANUFACTURING
PROCESSES (A)T

Traditional joining technologies for new materials have limitations since they are
normally “a one case solution”, meaning that the technology can only be applied for
each multi-material combination or each new material. Such an issue has limited the
use of multi-materials and new materials in industry due to the cost involved in
adaptation and integration of these technologies in the manufacturing chain. Dissimilar
material joining, including joining of composites, multi-phase and coated materials
reflect the continuous advancement of the use of multi-material across all sectors: this
creates engineering challenges on how to join these materials like metals, ceramics,
fabrics, composites, multiphase, coated and polymers. These joints need to operate at
versatile environments, to be easy to access and repair and to have a low
environmental footprint (either in the materials used for the preparation of the joint or
during their life). It is also required that the processes used to join these multi-
materials can be easily integrated into the manufacturing chain.

ACTIVE, SMART AND
INTELLIGENT PACKAGING
(A/P)

Packaging systems used for foods, pharmaceuticals, and several other product types
have the potential to extend shelf life, to display information on quality and to improve
safety. Intelligent and smart packaging involve the ability to sense and measure the
attributes of the product having active functions beyond the passive containment and
protection of the product. This information can trigger active functions, thus making
the package an active 10T device in the product/factory life cycle.

RESILIENT PROCESSES (A/P)

Manufacturing processes have been constantly evolving and improving in terms of
accuracy, reliability and robustness. However, the majority of manufacturing industries
rely on establishing appropriate process parameters through extensive
experimentation and trial-and-error, using specific, usually strictly controlled materials.
When any of these need to be changed, manufacturing systems are slow to respond,
thus reducing flexibility. Therefore, there is a need for new methods and tools,
enabling self-learning and self adaptive manufacturing processes, driven by
simulation/digital twins as well as historical data, adapting the process to variable
feedstock quality, reducing or even eliminating setup/changeover time and defective
parts.

ZERO-DEFECT STRATEGIES
FOR SMALL-BATCH
MANUFACTURING (F/A)

New methods and tools to increase the potential of zero-defect strategies for the
manufacturing of small-batches in a multi-stage manufacturing need to be developed.
Strategies for the application of self-adaptive solutions, such as Machine Learning and
Artificial Intelligence, are needed in order to hinder the propagation of errors. New
methods and tools for profile monitoring of functional data and geometrical product
features are needed to minimise the defect of the chain and to facilitate the
implementation of zero defect manufacturing (ZDM) strategies. The results of this
research are relevant and applicable in many industrial sectors and companies, namely
those dealing with small batch manufacturing. Additionally, dynamic machine control
systems together with geometric feature monitoring can prompt the adaptation of
process plans based on the degradation state of the shop floor resources.
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SYSTEMIC BIO-INSPIRED
MANUFACTURING
PLATFORMS (F/A/P)

Truly systemic manufacturing platforms shall be enabled by developing novel bio-
inspired manufacturing concepts, which shall leverage the current implementation of
advanced cyber-physical systems (integrating hybrid twins, cognitive automation,
Artificial Intelligence, among other state-of the-art techniques) to unprecedented
resilient production environments, introducing a new manufacturing paradigm. The
hypothesis is that, by mimicking self sustainable living processes with corresponding
functionalities, such platforms would simultaneously present optimum operational
performance and extreme autonomy to react/ adapt to any change in the production
conditions. Such a step change in the design of manufacturing systems and processes
requires however intricate interdisciplinarity between a series of research fields from
areas as distinct as Biology/Life sciences and Engineering, to develop efficient and
added-value biomimetic manufacturing solutions, also pushing for new
approaches/models in the different KETs and engineering processes.

Digital Transformation

QUALITY in production systems|

CLOUD-BASED AND EDGE-
BASED CYBER-PHYSICAL
SYSTEMS FOR EFFICIENT IN-
LINE ROOT-CAUSE ANALYSIS
IN THE MANUFACTURING OF
COMPLEX HIGH ADDED-
VALUE PRODUCTS (A)

Learning and diagnostic methods for the efficient identification and assessment of
non-conformance root-causes in complex products (multi-material, 3D-printed, highly
customised product, ...) will leverage the huge amount of data generated by cyber
physical production systems (CPPS), both at cloud (data at rest) and edge levels (data
in motion), towards efficient zero-defect manufacturing. The research will need to
address and demonstrate integrated intelligent platforms, exploiting machine
learning, Artificial Intelligence and real-time feedback and control, leading to novel
data-driven insights, and enabling data sharing between different stakeholders. The
key objective is also to reduce the delay in feeding back of quality information to
design and engineering, when compared to the existing solutions, and to minimise
costs. Block chain / Distributed Ledger solutions have the potential to support a new
form of the decentralised data collection and sharing with a consensus of replicated
and synchronised data, geographically spread across multiple stakeholders.

MACHINE / DEEP LEARNING
FOR AUTONOMOUS QUALITY
IN THE SMART FACTORY (F)

Machine / Deep learning has become one of the primary drivers and approaches within
Al in industry. However, remains a complex field that needs a scientific consolidation,
actual implementation and validation. In factory environments, there is still the need
to assess if Deep Learning or other Machine Learning techniques (including Ensemble
learning) will enable the creation of models, which can support quality-related tasks,
such as anomaly detection, fault detection and classification, product quality control,
virtual sensors deployment, and machine behaviour forecast.

SMART SENSORS SYSTEMS
FOR IMPROVING QUALITY
AND USE OF RESOURCES (A)

Smart sensors based on vision systems, laser scanners, X-ray, among, offer the
possibility to deliver an enhanced digital image of the actual product, to identify
defects and to monitor compliance (e.g. relevant for automation in the food processing
sector). “Marrying” the signals with simulation models and linking different data
sources (through Al-based approaches) will offer a digital representation of product
and processes reliable and constantly updated. Smart sensors coupled metrology
systems for intelligent inline measurement can also be enablers for Product/Process
Manufacturing Fingerprinting.

DYNAMIC and FLEXIBILE production systems|

DIGITAL AND SMART
MANUFACTURING
PLATFORMS FOR MASS
CUSTOMISED PRODUCTS (P)T

Digitalisation enables the manufacture of customised and smart products (with
embedded software, sensors, connectivity and Al). However, manufacturing systems
for these kind of products (i.e. systems comprising 3D printers, robots, electronics,
powering and connectivity) are often operating in isolation and (in most cases) are not
connected over digital platforms. Pilot platforms could demonstrate the successful
implementation (and promotion) of the integration of digitalisation and manufacturing
technologies.

DIGITAL PROCESS PIPELINES
(A)

When designing a new product, companies are often unaware of the challenges
related to the actual manufacturing process, and, more broadly, to the whole life ¢
cycle of the product. Typically, the feedback from production or customers results in
revising certain aspects of the design after a relatively long period of time. Seamless
data exchange and processing are required in order to facilitate connection between
design, manufacturing and recycling phases, thus increasing the knowledge content
and its exploitation.
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In order to increase productivity and address sustainability, European companies will
have to excel even more in problem-solving capacities and in the supply of innovative
reliable solutions. Operational excellence in production is increasingly coupled with the
excellence in the orchestration of innovation in a multi-stakeholder, interdisciplinary
environment. Therefore, there is a strong need to enhance the engineering and design
capabilities and efficiency of European innovators — engineers, designers, material
scientist, entrepreneurs (also promoting on-demand engineering and knowledge
sharing services). This will not only increase competitiveness, but it will also contribute
for reducing the skills and knowledge gap and easing the shortage of engineers and
data scientists. This should happen through a multidisciplinary approach, shaping the
next generation of knowledge-based engineering, and system engineering tools,
improving the understanding of system behaviour, modelling and simulation,
delivering and integrating easy-to-use solutions and more efficient testing and
validation methods, also taking into account automated, creative design systems (e.g.,
generative design technology to quickly produce high-performance design
alternatives). Advances and increased capabilities in this area are also a precondition
for enhanced customer-involvement in the development and design of personalised
solutions.

CYBER PHYSICAL SYSTEMS OF
SYSTEMS FOR DYNAMIC
PRODUCTION AND LOGISTICS
(A)

New Artificial Intelligence methods, architectures and tools are needed to enable cyber
physical systems to promptly adapt process plans, parameters and production based
both on the needs of the value chain and on the detected quality of the parts under
processing. The objective is to dynamically adapt to the market needs while, at the
same time, minimising the propagation of defects during the production processes. As
data needs to be shared at a production-network level, security and privacy play a
relevant role and must be addressed. It is also expected the integration of
manufacturing data into business decision, through advanced prescriptive analytics, to
make a parametric analysis of business KPIs and estimate error/risk or predictions of
this KPls. New methods and approaches for self optimisation of manufacturing
networks also include the extraction of knowledge from the historical process data (big
data sets consisting of process parameters and outputs/ responses) and development
of process model (process digital twin) using Al techniques.

INTEGRATING
NEUROCOGNITIVE
PROCESSES WITH Al IN
FACTORIESAND VALUE
NETWORKS (F/A)

Innovative companies are witnessing the beginning of a massive shift towards
neurocognitive manufacturing, which studies and combines humans’ cognitive
capabilities with the sensing capabilities of machines, computational models,
intelligent assets and Artificial Intelligence. These systems will be able to largely collect,
transfer and analyse various forms of data, processes, and workflows within the
manufacturing to make smart decisions in real-time, optimising the operations and
enhancing the workforce. Additionally, existing manufacturing management systems
that are mainly driven by human action, like TPM or FMECA, need data processing
analytics to address new data-human interaction challenges, such as weak feedback
loops and lack of sharing and detection of good and bad practices. However, the use of
Al in real processes will have to meet the highest standards concerning safety,
reliability, quality and precision. Furthermore, Al in industry requires the capability to
work with rather small data sets, which needs to be integrated using context
knowledge and transfer learning. Research for Al in industry must be geared towards
concrete applications in business and industry, based on context-dependent
acquisition, selection and assurance of data quality and secure connectivity. These
guestions must be addressed in a cross border, multi-disciplinary and application-
oriented research areas.

DIGITALTOOLS IN
MANUFACTURING (A)

Virtualisation of local and distributed production systems and development of decision
support systems, based on simulation models and optimisation tools adherent to
reality and constantly synchronised, for the design and operation of production
systems are of cornerstone importance. This includes the development and
implementation of methodologies and tools both edge-based and cloud based.
Simulation, optimisation and forecasting, must be oriented towards the design and
operation phases of flexible and high-performance production systems. The outcomes
of those tools, empowered by interoperability through Asset Administration Shells, can
positively affect the manufacturing processes also by the technology development of
augmented and virtual reality at the shop floor. The creation of a hybrid manufacturing
simulation models (e.g., model of a machine, cell, line, site), containing analytical and
data-based models, will allow for tools oriented towards different scenarios to include
maintenance and production optimisation based on hierarchies of mixed data and
analytic models at different levels.
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KNOWLEDGE AND DATA
FUSION FOR
MANUFACTURING (A)

Current plants can generate a significant amount of data streams. Big data refer to
multiple streams of complex high-resolution, high-speed data (signals from different
sensors, images, video in the visible and infrared ranges). All this information is often
stored but not properly managed. Novel approaches to combine different levels of
information coming from experts, measurement, digital-twins/simulations; big data
streams inline and in-site should be developed. These novel approaches should not just
provide a sequential use of these different sources of information but define novel
approaches to fuse, combine and calibrate all the information to better drive the
manufacturing processes and systems towards enhanced flexibility and
responsiveness. Additionally, transparency is needed to get meaningful insights from
data in a production system: shop floors can be considered as extremely complex
systems where small variations or disturbances can create a huge effect. Superb
decision-making support, increased awareness, efficient use of resources, prompt
reaction to unpredicted events and reduced defect rates should be the final targets.

DIGITAL-REAL CONVERGENCE in productionsystems end ecosystem

DIGITAL TWIN OF FLEXIBLE
MANUFACTURING
PROCESSES (A)

Understanding and modelling the manufacturing processes is crucial in order to further
enhance the productivity of each single process steps as well as the whole process
chains. In order to fully exploit the potentials of such understanding, sophisticated
models of existing processes (ranging from flexible materials behaviour and
proprieties, to complex processes such as additive manufacturing or EDM) need to be
combined with data from product design, process planning and actual field data.
Methods for a better understanding of product manufacturing, structure, and
performance, will lead to digital twins that better mimic and simulate complex
processes. Consequently, future Digital twins could be the “single source of truth” at
any moment in time, and the reliable foundation on which control and management
systems make operational and tactical decisions (also thanks to trustworthy short-term
predictions about the performance of the system).Complex Digital twins bring together
and synchronise data from different sources (also from unstructured sources where
data can be gathered, for example, from artificial vision) and require many experts to
collaborate, designing new reference models and consolidating them, to make possible
complex combination of data and derive meaningful conclusions. Every resource in a
flexible automation production framework, is accompanied by its digital twin, that
‘owns’ and manages the ownership of the resource, becoming the single access point
to the resource (thus making the digital twin to be online, embedded, highly available,
upgradable while remaining operational). Digital platforms that will combine and
compare data from different sites is a necessity for effective decision-making.

MULTI-LEVEL SIMULATION
SYSTEMS (A)

Modelling and simulation tools are key in optimising manufacturing processes.
However, such tools and approaches are often tailored to a specific process and scale,
and have limited connection and interaction with other tools. In order to simulate a
complete system though, process/machine models at various levels are required, from
micro to macroscopic (multiscale and multiphysics). Models need to form building
blocks of a larger “simulation system”, feeding input from one to the other in a closed
loop iterative manner, allowing a complete simulation of a production system.
Additionally, modelling and simulation tools meant to support new production
processes and systems are needed, beginning from the specification of requirements.
There is also a need for modelling and characterisation of advanced materials and their
manufacturing technology, in particular for (multifunctional &structural) materials and
(nano)surfaces.

AUGMENTED END-TO-END
VIRTUAL MANUFACTURING
SYSTEMS (A)

After several key steps have been achieved in the development of advanced Virtual
Prototyping and Virtual Manufacturing solutions, a complete and mature end-to-end
virtual manufacturing system — based on deep linkage between 3D models
simulations,0D/1D system modelling and real-time process control and optimisation
bridging design and production — is still missing in the industrial manufacturing sector.
Now, also introducing Artificial Intelligence, further advances are needed for gathering
dynamic data driven multi-field modelling and simulation of manufacturing processes,
multiscale and multi-variate modelling of operational performance of highly
demanding and complex structures (for virtual testing of products, tools and
machines), efficient design optimisation techniques, data knowledge/extraction at a
simulation level, interlinked with novel control systems, advanced sensors and non-
destructive testing/inspection (NDT/NDI) systems with cognitive capabilities capable of
reacting to unpredictable situations, to plan their further actions, and to learn and gain
experience from previous manufacturing processes, i.e. to autonomously increase the
system operation range.
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Building successful business innovations based on data and services call for a visionary
approach to future markets. This requires manufacturing companies to combine deep
domain expertise with a thorough understanding of related digital technologies and
value for customers. Increased availability of data coming from the product usage
phase allows targeting individual customers’ needs, by providing personalised services
and by expanding their range in both B2B and B2C markets. This requires innovations
at both technological level and business model level. On the one hand, research is
needed to integrate data sources in smart products, to manage secure data flows of
sensible data and to extract from them the relevant business features thanks to Al
(thus creating advanced digital images of product/processes). On the other hand, new
business models capable of capitalising such innovation are essential for making them
stick in the digitally driven markets of tomorrow.

DIGITAL MARKETPLACE FOR
EXCHANGE OF QUALIFIED
RESOURCES IN DYNAMIC
VALUE NETWORKS (A/P)

Digitalisation of assets and resources is the main driver that disrupts the traditional
static supply chain to dynamic value networks that are arranged on demand to couple
the needs of buyers with the providers of manufacturing capacity. In the last years, the
manufacturing domain has witnessed a global challenge for selection of the dominant
production services marketplace. If Europe is to succeed in this race, it needs to exploit
its own platform enabled responsible marketplace that makes the manufacturing
capacity available, as well as other virtual and physical assets, closer to the production
demand in order to achieve their smart matching, even in non-obvious situations, by
leveraging on machine learning techniques. Actual exploitation of existing marketplace
and digitalisation of assets and resources are the main driver of this paradigm shift,
which disrupts the traditional static supply chain model and establishes dynamic value
networks that are arranged on demand to couple the needs of buyers with the
availability of sellers of manufacturing capacity. The possibility to include block chain
technology as a mean to provide smart contracts, to enable identification of assets and
to support traceability of exchanges and intellectual contributions (for instance in idea-
generation processes) occurring along value creation shall be considered to increase
the value for the customer

NEXT GENERATION
INDUSTRIAL DATA
MANAGEMENT (A/P)

The digital transformation of industrial/manufacturing companies will create data in
quantity and quality never seen before, fostering an enormous potential for their
businesses. These companies are now becoming conscious of this reality but lack skills
and resources to deploy a continuous strategic process of data management and
governance. Nevertheless, only a very small percentage of industrial data is currently
used in a way that makes sense or adds value. Several approaches to assess maturity
and define digital transformation roadmaps are today proposed both in research and
practice, yet none of them addresses explicitly and in detail the data strategy and
governance required to explore the full potential of this movement. There is a need to
develop a systematic approach to support industrial/manufacturing companies to
deploy a strategic data management process, especially in this context. An effective
and strategic data management process will provide companies with data awareness
and data maturity, enabling an effective data-driven approach to their decision-
making.

CYBERSECURITY AND
CONNECTIVITY (P/A)

It is clear that connecting the internet to the shop floor has the potential of bringing
substantial advantages. The question is how to tackle the cybersecurity and
connectivity issues in a heterogeneous real life environment without blocking the
production or cause dangerous situations. New methods, architectures and algorithms
need to be developed considering the unique requirements of the Internet of Things
adopted in manufacturing. Scattered approaches need to be unified and standardised
in order to accelerate their implementation in the industrial environment. Providing
solutions to reliable, fast and secure connectivity, enabling decentralised and remote
control, are of top priority. Research in this field will affect all the manufacturing areas
where 10T is implemented and secure data exchange and/or remote access is required.
Additionally, real-life production systems area mix of new and older equipment and
technologies, often bought from different technology providers, dealing with different
communication protocols. It is clear that bringing the internet to the shop floor has the
potential of bringing substantial advantages. Then the question of how to tackle the
security issue in such a heterogeneous real-life environment without blocking the
production arises.
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THE INTERNET OF WEARABLE
THINGS IN MANUFACTURING
(P)

Never before has computing been small enough to be worn on the body, leading to the
creation of unobtrusive technologies that are revolutionising manufacturing (e.g., voice
based hands-free devices, capability extenders, etc.). Wearable technologies boost the
convergence between the physical and digital world and enable more seamless
workflows, meaning greater productivity. This new paradigm is empowered by
advancements in microelectronics, ICT, big data and cloud computing, supporting
employees to be more productive, easily report mechanical problems, service
disruptions and other potential issues at the shop floor level, and, simultaneously,
enriching the digital representation of factories with worker-related data. Research is
needed to consider human factors and social aspects related to factory work when
new technologies are introduced to enhance work productivity.

Robotics and flexibleautomation

Robotics

TASK-BASED PROGRAMMING
OF ROBOTS (F/A/P)

If robots are to become more flexibly applicable for manipulation tasks, new software
templates need to be developed for robots to learn, by demonstration, how to execute
complex manipulation skills. These skills must be easily reconfigurable and quickly
switchable within a family of similar tasks. The robot should guarantee the safety of
the human operators it is interacting with, thereby taking into account events
happening in its environment. This requires a wealth of actors and sensors to make the
robot ‘soft’ and aware of its environment. Full autonomy of the robot is still utopic. The
human must supervise the robot’s actions,intervene and correct when necessary.
Therefore, the human is not eliminated but relieved from repetitive or heavy work. He
may eventually supervise several robots.The application of this methodology in several
application domains (car assembly,electronics assembly, warehousing, equipment
manufacturing) requires investing informalising the domainspecific knowledge such
that the software templates already contain the domain knowledge. This way, the task
demonstration by the operator canbe limited to the variability in time and space in
which the templates are to be used; the intention of the templates must be pre-
programmed.

INTRINSICALLY SAFE ROBOTS
(A)

Robots that are to work in the vicinity of humans have to behave safely and
dependably. This means that collisions must be avoided by suitable spatial proximity
sensors. If collisions occur they must be physically harmless, which requires the robot
arm to becovered with a soft skin, which at the same time acts as a distributed touch
sensor, just like in the human skin. The joints should be soft as well, thus exhibiting a
low mechanical impedance. All these sensor inputs should be incorporated into the
control software for the robot to generate safe trajectories. Aspects of cognitive and
perceived safety are equally important to consider. Systems can be perfectly safe, if
the user does not trust them, there is a problem (cf. airplanes).

MOBILE MANIPULATORS FOR
LOGISTICS (A, P)

Mobile manipulators are a promising technology for factory environments designed for
the human use, due to the combination of mobility and dexterity. New high speed and
high precision localisation and navigation control algorithms will allow mobile robots to
replace traditional conveyors, with clear advantages in terms of layout flexibility. The
current use of mobile robots as rolling conveyors is limited to the current precision of
the localisation systems and, therefore, operations made on these rolling conveyors
can only be executed by human operators. The use of industrial robots, or other
automation equipment on parts transported by rolling conveyors, require a new
generation of control algorithms to enhancethe overall precision of the rolling
conveyors. Light, but strong, safe and energy-efficientrobots, eventually with
innovative configurations, are needed to be mounted on mobile platforms. The
present generation of cobots lacks these features.

MULTI-ROBOT SYSTEMS -
ROBOT SWARMS (A/P)

Fleets (swarms) of robots will increasingly become operational. Examples of this are
fleets of intelligent AGVs in warehouses, swarms of drones for package delivery or
reconnaissance missions, fleets of intelligent wheelchairs in retirement homes or
hospitals, robot submarines for underwater repair, exploration and ocean floor
exploitation. Distributed algorithms are to be developed to coordinate the behaviour
of the swarm. The behaviour of swarms of social insects is a logical source of
inspiration for controlling robots warms in manufacturing or other settings. Suchlike
algorithms allow for easy scalability, reconfigurability and lead to resilient/robust
systems. There is a need for centralised/decentralised control, enabling the fleet to
work under task and environmental constraints, exhibiting multi-agent learning and
self-repair surfaces by ‘graceful control of degradation’.
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Drones are recent additions to the robotics world. They have distinct advantages over
the classical configurations: they can move over large distances without requiring
complex ground infrastructure, such as rails or a flat floor and they do not occupy
permanent floor space. These features make them interesting for a variety of
manufacturing-related tasks, such as logistic tasks (transportation and manipulating of
goods over short or long distances). Assembly tasks with drones are imaginable and
potentially interesting because an assembly system with drones occupies very little
floor space. Building assembly drones requires considerable research to guarantee high
positioning accuracy needed to assemble parts with low tolerances. This requires the
development of novel sensor systems working accurately over large spaces and
position control algorithms. The technologies developed for drones can be extended to
include manufacturing-related activities on or under water, such as repair of drilling
rigs, erection of offshore wind turbines.

ROBOT MACHINE TOOL (A/P)

The use of robots as machine tools has been a dream for a long time. They are already
in use for operations in which there is no contact between the robot end effector and
the environment, such as for 3D printing, and where high positioning accuracy suffices.
Using a robot as a machine tool, where cutting forces occur between the tool held by
the robotand the work piece, requires robots with high stiffness. The passive
mechanical structure of the robot cannot guarantee the high stiffness of a machine
tool. Active stiffness control through the robot drive motors is required, and more
importantly, direct end point position measurement is indispensable. High challenges
lie ahead to achieve this. Besides the material removal processes, typical other
manufacturing processes that can use robots as machine tools are: surface finishing
processes using compliant tooling (e.g., abrasive belt grinding) or other end-of-arm
tooling as potential, considering accurate material removal models, deburring of
castings; 3D-printing, laser cutting, laser melting deposition, etc.

SHARED AUTONOMY IN

COOPERATIVE
MANIPULATION (F/A/P)

MANUFACTURING — COBOTS-

Cooperation between human and robot requires the sharing of the autonomy between
both actors. This can be physically, for example, when the human takes the robot by
the hand to guide it to a certain position to correct the pre-programmed end position.
This can alsobe by the control computer correcting a wrong trajectory executed by the
human operator. Applications where shared control can be useful are cobots, free
ranging AGVs, (haptic) joystick controlled wheelchairs and other assistive devices.
Software development is needed to merge the autonomy of the interacting actors
(intention estimation, trajectory generation).

ROBOT SKILL ACQUISITION
(F/A/P)

Making robots more autonomous requires a training phase during which the skill has
tobe transferred from the human operator to the robot. This requires a data capture
during the human execution phase and the subsequent translation of this data set into
a robot program that allows the acquired skill to be executed by the robot. Taking a
spray painting robot by the hand and manually execute the painting job and
subsequently play back the captured robot coordinate data stream is a straightforward
case. Acquiring a robot casting deburring skill is a much more complicated task as it
requires considerable research effort, involving Al techniques such as neural networks,
Kalman filtering, etc., to transform the mechanical impedance (forces, positions) of the
human arm into the impedance of the robot holding the deburring tool.

AUGMENTING THE HUMAN
(A/P)

Robots can augment the human capabilities in different ways: by increasing the load
carrying capabilities of humans (power multipliers, iron nurses’, exoskeletons, assistive
devices (rehabilitation robots), by reducing the cognitive load (wearables) and by
simplifying and enhancing the communication with robots (cobots, assistive devices).
Extensive research and development is needed in many aspects: hardware, software,
shared autonomy in order to obtain usable products that can benefit human kind.

HANDLING SOFT AND LIMP
MATERIALS (A/P)

Handling soft and limp materials is relatively easy for humans but is a real challenge for
robots. These handling tasks occur frequently in manufacturing industries (e.g.,
furniture,clothing, shoe industries), as well as in non-manufacturing areas, such as
agriculture (fruit harvesting), health care (handling bedridden patients, making up
beds, rehabilitation), etc. Many pending problems in robotics (suitable sensors,
grippers, smart intuitive programming and machine design) need a solution to achieve
progress in this important but difficult area.

24




EVROPSKA UNIE

Evropsky fond pro regionalni rozvoj
Operacni program Podnikani

a inovace pro konkurenceschopnost

ROBOTS IN CONSTRUCTION
(A/P)

The inroads of robots and other flexible automation into the manufacture of homes,
building and other civil engineering structures has remained limited so far. Automating
building construction is closely related to the developments in modular building
technology. Building cranes have to be turned into large robots by introducing more
accurate positioning through sway compensation control schemes and shared
autonomy algorithms. 3D printing of complete building is on its way but needs
developments in the hardware, in the deposited materials and in the automatic
deposition software. Autonomous road and railroad construction also offers high
automation potential.

Flexible automation

REFERENCE ARCHITECTURES
FOR FLEXIBLE
MANUFACTURING SYSTEMS
(F/A)

New reference architectures are required to combine the advantages of hierarchically
structured (predictable) performance with those of hierarchical systems (flexibility,
robustness). Holonic or multiagent manufacturing system architectures have shown
much potential. They are based on a structurally, rather than functionally-oriented
reference architecture of the system and on astrict separation of concerns. Such
architectures make the system easily scalable, extendable,and robust against
disturbances. A real-time digital twin, emulating the system and its dynamics,as single
source of truth at any time allows short-term predictions of the system behaviour.
More research is needed to adapt the reference architectures to more application
domains. The interaction with existing planning systems is to be further explored. In
multi-plant configurations and when subcontractors and Original Equipment
Manufacturer (OEM) companies are involved,trust considerations (in humans and
infrastructure) can be incorporated to make resource allocation more reliable. Another
open issue is how to incorporate planners or schedulers, which provide valuable
information in a hierarchical setting when they are available, into the more
heterarchically-oriented holonic execution system to give expert advice.The reference
architecture allows to smoothly incorporate the human as a system resource. The
description of the human holon in the digital twin of the system will require the help of
sociologists and psychologists. The availability of a reference architecture along the
lines explained here solves in a generic way a vast set of problems associated with
flexible automation in different disciplines different from or adjacent to manufacturing.
Examples of this are logistics, inland navigation transport, health care, open air
engineering, railway operations, smart grids, e-health, smart homes, etc.

AUTONOMIC ROBOTS AND
FLEXIBLE MANUFACTURING
SYSTEMS (A)

Autonomic systems are different from autonomous systems. An autonomous system
can stand on its own and tackle unexpected events independently during the execution
of a task. An autonomic system is a system that keeps it self in optimal condition,
regardless ofthe task it has to execute. When something wrong happens it degrades
gracefully. Very much like a human who keeps his/her body temperature constant and
keeps breathing unconsciously. In medical terms it is called ‘homeostasis’. A robot or a
manufacturing system has to keep running as well as possible under all circumstances.
When one degree of freedom fails, it still can execute a reduced set of motions. A
machine tool that overheats or works at high ambient temperatures can still produce
parts at a reduced accuracy. An autonomic machine keeps its accuracy intact under
temperature disturbances. Suitable sensors should be developed or selected and
software should be developed to compute the remaining capabilities of the system
based on the sensor readings. Condition monitoring and prognostics is a field in full
expansion. There is a need for the development of suitable sensors for a range of
variables to be measured. Big data analytics should extract relevant features out of the
captured data clouds. Storage ofthe huge amounts of raw data increasingly poses
serious problems. Not the data itself is important but rather the extracted useful
information. Artificial neural networks may helpfor data reduction. Learning algorithms
can make the system smarter by learning from paste xperiences.

TRUST, SOCIALLY ACCEPTED
BEHAVIOUR AND CYBER
SECURITY ISSUES IN FLEXIBLE
AUTOMATION - BLOCK
CHAIN TECHNOLOGY (A)

The increasing involvement of humans in flexible automation systems, particularly in
multiplant manufacturing systems make it necessary to include trust considerations
into the manufacturing execution systems and in the digital twins that emulate these
systems.The flexible manufacturing execution systems must be laid out in such a way
that their ‘decisions’ remain socially acceptable.Similarly, cybersecurity has to be
ascertained, particularly in multi-plant manufacturing systems and in the virtual
companies emerging in the increasingly global economy. In this respect, the advent of
blockchain technology should be carefully scrutinised as an eventual candidate to
guarantee absolute cybersecurity of the data used in the manufacturing execution
systems.
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Flexibility of the manufacturing system can also reside in the system hardware by
reconfiguring the system components. It is however much more difficult to realise than
with softwarere configurability. Modularity is the key issue here. Research is needed to
define the modules and most importantly their mechanical and control interfaces to
allow easy reconfigurability.The importance of this issue is becoming higher by the
recent emergence and success of the hybrid-manufacturing concept by which several
manufacturing processes are combined intothe one machine. Besides the hardware
and control components, other modules that should be considered to be integrated
are product visualisation modules and inspection systems. This is particularly
important when a real-time digital twin is to be the ‘single source of truth at any
instant of time.

Nano-technologies and materials

Nano-technologies and materials|

MULTI-FUNCTIONAL MULTI-
MATERIAL SYSTEMS (F/A)

New design and processing approaches guided by Artificial Intelligence and other
computational methodologies to ensure the competent deployment of functionalised
multi-material components, by considering the overall efficiency (technical,
environmental, economic) of each integrated material component, including its
disassembly and individua Irecovery and re-use, in the sense of Circular Economy. This
shall be supported by the codevelopment of innovative high fidelity computational
multi-scale material modelling andsimulation techniques, materials design
optimisation methods, for example., machine-learning and generic algorithms, and
advanced experimental characterisation test setups. The use of multifunctional
materials should be promoted as enablers for such systems as well as the design for
hierarchical systems and locally functionalised and/or reinforced materials, as ameans
to achieve highly optimised nano-enabled systems.

NANOMATERIALS FOR
ADVANCED AND HIGH-
PERFORMANCE COMPOSITE
MATERIALS (A/P)

New nanomaterials are required to provide new functionalities to conventionally used
polymer, metal and ceramic-based composite materials, and to improve their
suitability for conventional manufacturing processes (minimising the effort in terms of
process adaptationsand potential negative effects in other performance properties). In
addition, such nanomaterials must be industrially available in large amounts and at
affordable prices to ensure European non-dependence on nanotechnologies for
composite materials. The nanomaterial production processes must be robust, cost
effective, easily scalable and with low environmental impact; and the use of raw
materials (either natural or recycled) widely available in Europe is also imperative.
Development of tailor-made nanomaterials, oriented for enhanced compatibility
intargeted materials and applications should also be an important focus. Tailoring
includes their availability in physical formats that will ease their introduction into the
final applications (e.g. inthe form of masterbatch, fibres, 3D structures, films, coatings).
Support of introduction of such nanomaterials into semi-products is something that
also should be targeted from research to industrial scale.

NOVEL RAW-MATERIALS
AVAILABILITY FOR
COMPOSITE MATERIALS (A/P)

Further gains in composite materials and related structures are highly dependent on
the availability of raw materials that are used for their manufacturing. A wide range of
performance properties and processing characteristics would be possible through the
use of different polymer matrices, fibres, and additives, including nanomaterials. In
addition, these rawmaterials also need to be provided in suitable formats, such as pre-
impregnated materials, reinforcement fabrics, commingled yarns, liquid resins,
polymer films, or master batches, tomake possible their use for composite materials
manufacturing. This includes combinations of new polymer/fibres combination in
prepreg materials, hybrid fibres systems and the introduction of new and improved
polymer (thermosets and thermoplastics) and fibre-based materials. Such
developments are critical building blocks for future multifunctional and high
performance lightweight composite materials.

SMART, HYBRID AND
MULTIPLE MATERIALS (A/P)

Design, modelling and manufacturing processes of multi-metallic, plastic-metal or
composite-metal components and high-performance materials. Structures and
components with integrated functions and tailored material properties and location-
specific properties. Enhanced, faster joining capability with a range of materials.

LIGHTWEIGHT STRUCTURES
BASED ON ADVANCED AND
MULTIFUNCTIONAL
MATERIALS (P)

Development of nano-enabled multifunctional lightweight structures (composites as
polymermatrix and metal composites, aerogels, coatings, surfaces, adhesives and/or
any otherpolymeric materials) through the industrial production of nanoscale
structures in unprocessed form, intermediate products with nanoscale features and
nano-enabled products to foster innovation in key industrial sectors and support the
development and market uptake of KETs.
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Design, modelling and manufacturing processes integrating smartness to parts.
Structures and components with integrated functions (functional printing) and
selective deposition or texturing. Another specific technical-related issue that needs to
be addressed is the development of connectors (flexible, robust, etc.) that are also
needed. In addition, other general issues must also be addressed, such as recyclability,
repairability and standarisation. In terms of the materials: The development of novel
materials for fully printed devices (e.g. for sensing or electronic functionalities) are
needed, together with the optimisation of conventional processes for those materials.
The challenge of printing directly on a3-dimensional part and on any substrate (e.g.
composite, metal, or other plastics) beyond what is currently possible (i.e. PET, PC,
PMMA or PU in plastics, glass and some ceramics). A wider range of technologies and
innovations is needed to achieve the objective.

ADDITIVE MANUFACTURING
WITH NANOPARTICLES (A/P)

Design and fabrication of components/tools through the use of nano-reinforced alloys,
concrete or polymers, especially designed and prepared as feedstock material to
improve the part properties (mechanical strength, toughness, hardness, or wear
resistance, etc.). Thermal conductivity of plastics and composites has been seen as a
disadvantage in the replacement of traditional metals in some applications.
Nanomaterials can be enablers of this property in plastics and composites. They also
open the possibility to tailor the thermal conductivity value, thermal management and
pathways. Focusing on this propertyis important for future smart materials based on
the combination of nanomaterials with plastics and composites.

NANOFABRICATION
TECHNIQUES TO CONTROL
SURFACE PROPERTIES (F/A/P)

Nanofabrication can be used to nanopattern different substrates to implement
functionalities on the surface of injected/thermoformed parts or others. Based on the
control of thesurface roughness, several functionalities related to surface energies
(icephobicity, antifog,etc..) or to light interaction (anti-reflecting, structural colours,
etc..) can be tuned; these and other functionalities (e.g. aesthetics-related) should be
exploited for new product development using texturing at different scales (femto, pico,
nano, micro texturing andother nano fabrication techniques).

NEW NON-NOBLE-METAL
BASED CATALYSTS (A/P)

A high number of industrial processes are based on reactions, such as hydrogenations,
hydrogenolysis and oxidations, based on highly expensive and scarce supported noble
metal catalysts. In addition to this, many energy conversion and storage technologies
(such as fuel cells, rechargeable metal-air batteries, unitised regenerative cells, and
water electrolysers) use electrocatalysts based on noble metals (e.g., Pt, Ru, Ir). To
head towards sustainability, catalysts based on cheap and abundant nonnoble metals
able to provide the same or similar performance are needed.

MATERIALS DESIGN AND
PRODUCTION FOR
FUNCTIONALITY, DURABILITY
AND ENERGY EFFICIENCY
DURING USE BUT
CONSIDERING THE REUSE
AND RECYCLING PHASE (A)

Prediction of the lifetime, modelling and scale up of the production of new materials
and nanomaterials, considering composition, microstructure, production process and
finishing, functionality and performance during use in order to increase lifetime. It is
really important to assess both durability and energy efficiency during the use. For
that, tribology is an important tool for reproducing, in a laboratory, the working
conditions of the application to address in the design phase of the component, the
right material that might reduce the energy consumption and to increase its lifecycle.
These materials should be integrated in products (whenever possible) allowing
traceability in order to facilitate or simplify recycling or reuse. In addition, the design
and manufacture of engineered components depend to a large extent on the
availability of materials property and processing data qualified for use in the industry
sector involved. However, material specifications from suppliers often providefor a
range in compositions, microstructures and as-supplied properties, which means that
designs then allow for the poorest performance in the range. This has led to
overdesigned products with excessively conservative allowances for known component
failure modes. There is a need to tighten up materials data management, and the
models used for its interpretation, so that better engineered and cost-effective
products can be delivered without leading to unacceptable risks of failure in service
and product insurance implications. An efficient methodology for addressing these
issues is the production of open access material databases so that all in the value chain
are fully aware of the data, and that newly derived data is provided at the highest
quality.

MATERIALS, COATINGS AND
FLUIDS RESISTANT TO HIGH
TEMPERATURE
MANUFACTURING SYSTEMS
(P)

Manufacturing systems (e.g., high-pressure injection moulds, hot stamping) have a
limited lifetime due to the hard working conditions. New materials and surface
treatments have to be developed to resist higher temperature, oxidation and thus
increasing the durability and reducing manufacturing cost (OPEX) in industry.
Modelling and characterisation technique sneed to be combined in order to reduce the
experimental work, reproducing the critical failure mechanism at the laboratory to
implement in the industry.
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NEW MATERIALS FOR
JOINING (A)

Joining of speciality materials with enhanced properties; Low electrical resistivity and
low thermal conductivity joints; High performance Joining of non-metallics; Micro and
Nano Joining. Joining dissimilar materials is challenging especially when trying to
minimise the use of adhesives to facilitate recycling. Galvanic coupling of dissimilar
materials and corrosion resistance of joint and welding is an important issue that are
still seriously limiting the system lifecycle.

NANOCELLULOSE-BASED
FUNCTIONAL MATERIALS
AND PRODUCTS FOR MULTI-
SECTORIAL APPLICATIONS
(A/P)

Research and development is required on the scale-up of production of functionalised
cellulose nanofibers and nanocrystals, which are natural nanomaterials that can be
easily obtained from renewable resources (e.g., trees, annual plants, paper, cardboar,
etc). At the same time as addressing the pilot-scale manufacturing of the
functionalised nanomaterial itself, the potential of these bio-based and biodegradable
nanomaterials must also be demonstrated by developing novel nanocellulose-based
functional materials and products,with wide-ranging applications, including food
packaging, environmental remediation filters and sponges, thermal insulation
materials or materials for skin treatments to name a few. It is foreseen that the
superior properties of these bio-based materials will displace in many applications
existing materials, which are currently widely used despite their negative
environmental impact and inferior properties.

ADVANCED LARGE-SCALE
MULTI-FUNCTIONAL
COATINGS FOR STEEL AND
OTHER METALLIC
SUBSTRATES (A)

Research on the design, formulation and application of novel large-scale multi-
functional coatings that enhance the durability of steel and other metallic material-
based products is urgently required, particularly for those products that are large and
exposed to extreme environmental conditions. Unless these coatings are proven for
products with large dimensions, the targeted applications, i.e. offshore, will not be
impacted. This research will also address the need for multi-functional coatings in a
variety of different industrial sectors. For this, an evaluation of the different
technologies available (including Thermal Spray, Sol-Gel, Electrodeposition, Advanced
paint systems, PVD, CVD, ALD, etc.) should be performed initially depending on the end
user requirements and on the different properties or functions that are sought in each
case. The main aim of this project will be to identify the best solution to the problem of
corrosion-resistant coatings for steel, which can be used in extreme conditions such as
in off-shore applications, with dramatically improved lifetimes with respect to current
products and eventually offering added functionalities on request (e.g., self-cleaning,
anti-icing, anti-fouling, etc.). The new coatings and production processes shall be
environmentally friendly, not hazardous and safe in the workplace and shall eventually
replace toxic and hazardous substances currently in use. Additionally, they should work
in combination with monitoring systems that provide, in time, online information
about the material and component degradations due to corrosion,bio-fouling, fatigue,
icing and erosion.

INDUSTRIAL
MANUFACTURING OF
ADVANCED MATERIALS (P)

The introduction of new nano-enabled advanced materials in industrial production
lines is needed to secure their wider market uptake. In many established sectors, the
introduction of new materials and innovation has to deal with a huge factor scale that
is often difficult to overcome. As an example, the urgent technical needs related to
metal forming (metalworking processes) for materials like new super alloys, Metal
Matrix composites, light alloys and nanocomposites and in particular the
manufacturing of semi-finished products (bars, tubes, wires, plates, etc) lack the
availability of midscale plants. This gives no possibility for SMEs to access production
facilities that are able to provide this kind of processes at the scale needed for small
series production, thus blocking the introduction of these advanced materials into
advanced products.

Biological transformation

Biological transformation|

BIO-INSPIRED STRUCTURES,
MECHANISMS AND
PRINCIPLES OF THE BIO-
INTELLIGENT
MANUFACTURING SYSTEMS
(F/A)

Decentralised, autonomous cell-based, highly networked manufacturing systems and
value networks will be highly adaptable and resilient. They have a high potential for
self-optimisation, high efficiency and transparency.

BIOSENSORS (F/A)

Biosensors are composed of a biological sensing element (enzyme, antibody, DNA,
receptor or complete cell) in direct contact with a physical sensor (transducer). Few
examples exist, like a highly sensitive “electronic nose” for gas sensing. A systematic
evaluation will reveal many more application areas and bio-sensing principles, to be
demonstrated in application-specific implementations.
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BIOACTUATORS (F)

Nowadays, research is exploiting many physical and material effects to realise smart
actuators. However, all of them are still far from the efficiency and energy density of
physiological and biological actuators. One of the consequences can be to use
artificially grown biological actuators in a life sustaining microenvironment. Further
optimisation may allow to reduce the biostructures and along with it the life-sustaining
system to the necessary minimum.

ADDITIVE MANUFACTURING
OF BIO-INTELLIGENT
MATERIALS (A)

3D printing of bio-active materials and even biological cells have been demonstrated in
basic research. The development towards highly reliable and efficient additive
manufacturing will also reveal further application scenarios and printing materials.

ENZYMATIC PROCESSES (F/A)

Enzymatic processes are currently used in cleaning and in food manufacturing, as
bioleaching is also used in the extraction of metals from their ores using living
organisms. In the future, the extraction of raw materials from waste will be much more
important and enzymatic processes promise efficient solutions. Further developments
may lead to other material transformations, even very localised and/or as
manufacturing processes, e.g., in microelectronics, micro-systems and polymer
electronics.

MICRO-BIOREACTORS (F)

Material transformation, as it is widely used today in large bioreactors, could be
developed to be used in smaller and even micro-bioreactors as manufacturing
processes for local generation and dissolution of materials. Stimulated photoemission
and photoswitching of the genome, as it is used today in biological research, could be
used to monitor and control the processes.

SMART BIO-
MANUFACTURING DEVICES
(F)

The results of the research topics mentioned above, combined with synthetic biology,
bioelectrochemistry, and artificial intelligence could allow the development of self
optimising biomanufacturing devices for local manufacturing of consumer goods.

BIOCOATING AND
BIOINOCULANTS (F,A)

Exploit the potential of different biotech-based solutions to offer protection of
products across different sectorial activities, such as protection from microbial
degradation and/or affording them with antimicrobial properties

BIOPACKAGING (F/A)

Exploit the potential of different bio-based solutions for packaging applications,
including the use of new biomaterials, technologies for bioencapsulation, among
others, which could offer suitable and sustainable approaches for manufacturing
processes.

ECOLOGY-BASED
MANUFACTURING (F)

Re-thinking manufacturing units based on nature based principles of ecology that could
offer integrated and sustainable perspectives to industries.

BIOREFINERIES (F/A)

Integrated solutions of biorefineries for sectorial clusters to extend the use and
applications of products and co-products across the value chains and to produce new
materials and products.

Customer— driven manufacturing

Smart design|

GENERATIVE DESIGN FOR
PERSONALISED PRODUCTION
(A/P)

An important asset to bring mass customisation and personalised manufacturing closer
to sustainable production paradigms is the development of design platforms. These
tools should be targeted to properly collect and address customers’ requirements
towards optimised conception and design of individual and specific products. To this
aim, newsmart CAD/CAM solutions have to be developed to provide the ground for
implementation of computational and generative design within the boundary
conditions set by the technology. Co-design activities, where industry experts can have
the opportunity to involve customers as contributors in the creation of products,
should be further developed. Novel design solutions should provide more satisfied
customers, increase the product quality (embedding biometric and personal data) and
establish a better product-consumer relation due to the interactive process. This latter
aspect can result in customer interaction in stores, centres/corners for personalised
manufacturing, bringing new game-changing services, which include final users in the
product conception and design.

FACTORIES OF THE FUTURE
MANUFACTURING THE
PRODUCTS OF THE FUTURE:
COLLABORATIVE PLATFORMS
FOR VALUE CREATION (A/P)

More products that incorporate digital technologies are becoming more than a bundle
of functionalities. The products of the future will become platforms for value creation
for both the customer and the product provider. Co-operation between man and
machine needs to be considered based on artificial intelligence and data driven
approaches. More agile offerings centred on customers’ needs and preferences are
expected from this research priority line. New technologies that enable to capture
customer opinion and feedback throughout the product’s life cycle are important.
Research on this field will affect thevalue-adding proposition of current and new
solutions while providing the customers with more complete and fulfilling results.

SOCIAL MEDIA IN
MANUFACTURING (A)

New models and approaches considering customer involvement through social
networks need to be considered. Extracting social media data and integrating them in
manufacturing is important, providing data throughout the product’s lifecycle. Product
platforms that connect social media data with production and supply chain control
need to be explored. Research in this field will affect product design, production and
supply control and is expected to affect customer’s involvement in manufacturing.
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DESIGN FOR ADDITIVE Design for Additive Manufacturing means taking into account the advantages and
MANUFACTURING (A) restrictions of different AM processes during the design phase of a product. There is a
great need for development, and perhaps even more for the spread of knowledge on
design for AM. New methodologies are needed for design of parts and design an entire
product family instead of a single product for production by AM, or the production of
an AM enabled process chain.

Customised processes,

PERSONALISED Thanks to the Industry 4.0 paradigm shift (distributed sensing and big-data data
MANUFACTURING (F/A/P) gathering), customisation can finally move from the product to the process stage.
Personalised manufacturing means being able to handle each resource (tool copy,
material flow, roughpart and machine) considering its specific history and current
state. Due to increasingly costeffective sensing, novel digital models should be
designed and developed to follow each resource consumption trajectory in order to
guide specific actions (process parameters, substitution and maintenance policies) and
promptly react to unpredicted events.

NOVEL SOLUTIONS FOR Additive Manufacturing is in principle able to achieve “complexity for free”, thus
EFFICIENT MASS paving the way to a new generation of personalised production (biomedical, dental,
CUSTOMISATION VIA AM aerospacesectors). However, many gaps need to be filled to let AM act as an efficient
(F/A) and viable solution for mass customisation: the excessive cost of design, when it is

attributed to one single copy of the product; finishing of complex surfaces or
elimination/reduction of supports; excessive time to produce a defect free product.
This action focuses on the research needed to achieve efficient mass-customisation via

AM.
MASS PERSONALISATION Adaptive production models and the development of technologies to implement mass
(A/P) personalisation need to be accelerated. New ways (including new business models) to

exploit modern networks to capture the customer requirements and include them in a
product design need to be examined and combined with global manufacturing
networks.This field is interconnected with all the levels of manufacturing and, thus any,
research connected to it.

MASS CUSTOMISATION OF The great challenge is to provide appropriate procedures, design solutions and
COMPOSITE STRUCTURES manufacturing processes to achieve mass customisation of composites. Composite
(A/F) structures mainly aim to low weight, heavy duty low fatigue, and resistant to wear and
corrosion. The challenge is to achieve manufacturing with high output rates together
with competitive costs. The need to develop new composite materials and energy
efficient processes is a research and technology goal to be addressed.

NEW RAPID TOOLING Conventional forming and machining processes need to quickly adapt to the frequent
TECHNOLOGIES (A) design changes required by the customers. Conventional manufacturing processes for
metal or ceramic tools are too expensive to meet the ever-increasing requirements of
short product lifecycles and mass customisation. New tooling design concepts, new
materials, surface treatments and new manufacturing processes, which need to be
rapid, cost efficient and robust, must be developed.

Data-augmented customisation

PROCESS QUALIFICATION VIA | New technologies as AM allow in principle mass customisation, given their specific
14.0 FOR MASS capability of producing complex shapes without the need of expensive tools and
CUSTOMISATION (F/A) moulds. Unfortunately, a strong barrier to mass customisation in highly regulated
sectors (aerospace, biomedical implants) is represented by process and product
qualification standards, which tend to freeze the process conditions and limit the
number of product variants. Thanks to the impressive amounts of sensing and in-line
data availability, novel approaches to digital qualification should be based on process
signature rather than on product testing. This paradigm shift in qualification will have a
significant impact on highly regulated sectors such as aerospace and biomedical, in
which the product personalisation is particularly interesting for the development of
new businesses.

TRANSFER LEARNING AND When small lot or one-of-a-kind/personalised production is considered, an important

SCALING-UP FOR ZERO- barrier consists in time and resources wasted in the trial-and-error experimental
DEFECT CUSTOMISATION campaign that has to be carried out to realise defect free products. Transfer learning
(F/A) should beaimed at defining approaches and tools to “translate” the knowledge and the

experience acquired on a given machine, material and product geometry to other
machines, materials and product geometries. Similarly, novel solutions for scaling-up
results obtained at the laboratory level should be developed in order to reduce
industrialisation time. Information provided by loT quality feedbacks from similar
products/machines/laboratories should be used if possible as a reference.

ZERO-DEFECT IN New methods and tools for monitoring and controlling quality in one-of-a-kind or small

PERSONALISED PRODUCTION | lots scenarios need to be developed. In fact, typical approaches for quality monitoring,

(F) control and optimisation assume large-scale production. New solutions and
approaches for zerodefect manufacturing of personalised products have to be
developed.
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14.0 FOR CUSTOMISED
MANUFACTURING SYSTEMS
(A/P)

Self-adjusting plug and produce devices that are able to ensure rapid response to
highfrequency customer changes are becoming a fundamental pillar in the new
manufacturing paradigm. Real time planning and control of reconfigured
manufacturing systems is a barrier that needs to be overcome to allow fully resource
utilization, rapid customer response and high efficiency. New digital models,
algorithms, and self-adaptive, autonomous and perfectly coupled technologies must be
developed to enable customer drivenmanufacturing in modern factories.

Human-centred manufacturing

Understand

ADVANCED BEHAVIOURAL
AND COGNITIVE MODELS
FOR HUMANS IN
MANUFACTURING (F/A)

This research will address the development, validation and testing of new advanced
models for the humans in the manufacturing environment. These models will address
two main directions: the first one is the modelling of the human workers’ behaviour
aimed at analysing and understanding the actions they are executing in order to
predict and prevent risks. The second one is related to the modelling of cognitive
processes in the decision making and learning. Adaptations in the organisation of work
enable technological innovations to be successfully implemented and to reach “full
potential” . Approaches and methodologies coming from different disciplines have to
be taken into consideration, i.e., human science, artificial intelligence, psychology, etc.

BEHAVIOURAL AND
COGNITIVE HUMAN-
MACHINE SYSTEMS (A/P)

This research will address the development of neurocognitive approaches for
manufacturing modelling, developing and testing human-machine interaction
paradigm fusing human and artificial sensing and operating capabilities. This research
will take advantage of cognitive science, interaction models and technologies,
mathematical models, computational models, artificial intelligence, sensors and
actuators. These systems will be able to largely collect and analyse various forms of
data, processes, workflows within the manufacturing to make real-time smart
decisions in collaboration with the humans, allowing a smooth and safe human-
machine interaction.

ANALYTICS FOR DATA-
HUMAN INTERACTION (A/P)

Data processing analytics for new data-human interaction challenges of existing
manufacturing management systems that are mainly driven by human interaction like
Total Preventive Maintenance (TPM) or Failure mode, effects and criticality analysis
(FMECA). It is expected that analytics will enhance such systems, avoid weak feedback
loops and evolve to RT update including the sharing and detection of good and bad
practices.

SKILLS AND KNOW-HOW
MANAGEMENT (F/A/P)

Manufacturing skills and know-how is tightly linked to the role of the human workers
and the preservation and continuous improvement of them is constantly at risk, both
when looking at the present market demand and also in the future. It is required not
only to requalify the current generation of workers (but at the same time preserving
their knowhow in existing manufacturing processes) but also to develop systemic
mechanisms to boost the attractiveness of the youngest generation and make them
ready to act in manufacturing environments. Acceptance and adoption of new
technologies by workers interms of new skills/capabilities, attitudes, implications for
cooperation in (work) teams and adaptive performance.

NEW LEGAL FRAMEWORKS
FOR HUMAN WORKERS

The use of advanced technologies (e.g., sensors, cameras, digital assistants, etc.) is
creating new challenges for jurisprudence and its practical application. From a legal
perspective, new types of contracts, the sharing of data, errors in collaborative
production process, new work environments, new skills and roles for the workers, a
value of the work provided by humans that is more difficult to recognise and assess, all
these play a key role in the definition of the legal framework for workers in Europe.

KNOWLEDGE MANAGEMENT
AND SHARING (F/A/P)

The sharing and codifying of knowledge in factories requires the development of
models that represent knowledge and the capability to make them available and
usable. This is relevant for aspects linked to the knowledge of the production or design
process among the various employees working in different corporate functions. In
order to exploit fully the non-structured knowledge within factories, it is necessary to
develop multidisciplinary research that has references in the ICT, machine learning and
in the interaction designsectors, in which various skills in the area — such as psychology
and engineering — must converge in models supporting knowledge management.

Protect|

NEW MATERIALS AND NEW
TECHNOLOGIES FOR SAFETY
IN THE WORKPLACE (F/A)

New materials and new technologies for safety in the workplace based on interaction
between the operator and the working environment, in where he is called to operate,
can be developed to improve the quality of work and to ease its conditions. Moreover,
this priority requires the study and development of new materials, with high
mechanical and thermal energy absorption, products (sensors, work clothes) and tools
for safety in the workplace.
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BIOSENSORS AND MATERIAL
FOR HUMANS IN
MANUFACTURING (F/A)

Biosensors for health monitoring and early disease detection. Sensorised smart,
aesthetic and comfortable materials and surfaces are needed to protect physically and
cognitively human workers from demanding complex manufacturing environments.

WORKPLACE DESIGN FOR
HEALTH AND SAFETY (F/A/P)

The design of workplaces embedding new interaction technologies, advanced
machinery and digital tools entails the need of assessing health and safety aspects
beyond the current practice, regulations and standards. In the case of the complex
technologies and human machine systems risk factors that are difficult to discover,
have to be evaluated, both duringthe design of the equipment and in an operational
context.

DESIGN OF NEW
EQUIPMENT, INTERFACES,
PERSONAL PROTECTION
DEVICES (F/A/P)

New equipment, interfaces and devices such as smart devices, virtual, mixed or
augmented reality, or intelligent assistants requires new methodologies to assess their
safety with respect to different classes of workers. This will require fundamental
concepts of ergonomics relating to the human-machine interaction to be updated with
respects to new equipment to be used. This will require design concepts that are
centred on human beings, assessment analyses for different classes of products and
workers, as well as specific standard and regulations.

WORKPLACE SUPPORT (F/A)

g TRAINING ENVIRONMENTS Existing learning environments do not fit the needs of future manufacturing work
2 (F,A) places. The workers on the shop floor need to be trained with contextualised learning
a technologies(e.g., augmented and virtual reality). Specific information on problem
solving and modelling of the industrial context need to be combined in order to
strengthen the ICT knowledge ofthe workers. These new technologies will support the
implementation of a smart learning environment that enables future workers in smart
decision-making and smart production processes. Education and training anticipates
and meets the skill requirements of advanced manufacturers, while remaining broadly
consistent with long-term projections of labour demand.
ACTION-BASED LEARNING Application of the concept of teaching factories for the development of associated
FOR HIGH ADDED-VALUE training and skills in added-value manufacturing, thus providing employees with cross
MANUFACTURING SKILLS disciplinary skills, preparing them to integrate new technologies and giving them the
(A/P) ability to combine knowledge. The aim is to design and plan “hands-on” trainings, in
which employees can directly experiment the technologies, in order to ensure an
immediate return and applicability in their factories.
HUMAN-CENTRIC DATA AND | Current shop floor information management models and tools are based on principles
INFORMATION MODELS AND | of decades ago and are not adequate to the demands of complex socio-technological
TOOLS (A) environments. Information technology evolution has made possible to develop and use
hybrid digital informational content combining multimedia content with augmented
reality and 3D modelling and visualisation. Immersive environments can also be
explored to provide human worker a more efficient interaction with data and
information in the shop floor. Moreover, these new approaches are the basis for
effective knowledge management, training and learning.
] AUGMENTED HUMANS - Even though today’s smart assistive technological devices are still clumsy and heavy, in
% UNOBTRUSIVE ASSISTING the next years, development in soft advanced materials, artificial intelligence, and
g‘ TECHNOLOGIES FOR mechatronics will lead to the creation of natural-to-use and smart skin-tight suits. Such
w

lightweight and flexible devices will enable people with specific impairments to
perform tasks they could not accomplish before, by providing outrageous feats of
strength (heavy lifting, mobility support) and capabilities to physically interact with the
manufacturing surroundings in a shared workspace.

INTUITIVE DIGITAL TOOLS
FOR EMPOWERED
OPERATORS (A)

This research aims to develop new intuitive digital interfaces that assist operators in
different types of manufacturing operations. The tools should significantly facilitate the
achievement of quality performance targets and the normal execution of the tasks.
Wearable and multimode interaction technologies will boost the convergence between
the physical and digital world and enable more seamless workflow, translating in to a
greater productivity. The results of this research priority are relevant and applicable in
many industrial sectors and companies.

NEW PERFORMANCE
MANAGEMENT SYSTEMS FOR
HUMAN-CENTRED
MANUFACTURING
ORGANISATION (A)

Decisions on the division of work between human, workers and production
technologies have been based so far on productivity/economic criteria. We need to
develop performance models that enable a new paradigm in manufacturing, in which
the performance measurement is aligned with the complexity of the world.
Performance measurement should be multicriteria, including criteria in social,
environmental and economic sustainability. In particular, more comprehensive human
and social performance criteria should be developed to be weighted with economic
criteria. These new performance management systems will be the cornerstone to
(re)design factories and manufacturing networks.
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HUMAN-MACHINE PROCESS
AND SYSTEM DESIGN (A/P)

- \ TECHNOLOGICKA PLATFORMA
~ _A¥ STROJIRENSKA VYROBNI TECHNIKA

The increasing degree of interaction between workers and automatic machine requires
new methodologies supporting the design of production systems as well as the flexible
assignment of tasks. Even if the functions of humans and machines will remain
separated, assighment decisions are requested to be flexible and dynamic grounding
on the skills of the worker, the characteristics of the products, for example,
personalisation, the specific status of the system or the worker (overloading, end of a
shift, etc.).

HUMAN-CENTRIC WORK
ORGANISATION AND
PLANNING (A/P)

Advanced methodologies and tools for flexible and reconfigured work organisation
considering the status of the resources and the processes, ergonomic aspects and
associated risks, age-appropriate assignments, qualifications and skills of the workers
as well as their training, in a way that is integrated with the overall plant organisation
and planning.

Agile manufacturing systems design and management

Agile manufacturing|

systems design and management

GLOBAL MANUFACTURING
NETWORKS AND DYNAMIC
SUPPLIER NETWORK
CONFIGURATION AND
MANAGEMENT (A)

Considering globalisation, complexity of supplier networks today and their variability,
establishment of supplier networks configuration and management through the
adoption of information technologies and enabling network-wide connectivity for
coordinating complex interdependencies is required. To exchange data with common
tools is mandatory at a worldwide level. Research on this field will be highly usable in
integrating new technologies in existing Configuration and Management network
systems, including the management of supply chains under uncertainty.

DECISION MAKING TOOLS
FOR FLEXIBLE ASSEMBLY
LINES RECONFIGURATION
(A/P)

New methods to control autonomous production units enabling the reconfiguration of
the shop floor for smaller series. Should enable the introduction of flexible production
resources such as autonomous mobile manipulators, capable of repositioning
themselves on the line and allow the exchange of both parts and grippers between
robots. New decision-making methods should support the generation of safe and
efficient reconfiguration plans.

ADAPTIVE AND
AUTONOMOUS PRODUCTION
CONTROL (A)

With more production data available, adaptive control is the next step. New
approaches in production monitoring interfaces, including human-in-the-loop, are
important so that operators may contribute. Data-driven algorithms that enable
autonomous control will improve decision support. In-process sensors for machine
diagnostics support decision making both in quality control, availability and in
maintenance planning. Unified real-time platforms that will gather data from different
sources need to be developed. Research in this field will affect both production sites
and networks.

MANUFACTURING SYSTEMS
COGNITIVE DIGITAL TWINS
(A)

New approaches connecting production system-related data to digital twin systems
able to support decision-making are required. There is a need to develop platforms
that will combine and compare data from different sites for effectiv