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1. b \wd

1.1.Z8kl adn® i nform8ci e

Vichodi skom pre vypracovanie anallzy modgnost?2 po
potreby rozvoja konceptu Industry 4.0jeZad §vac?2 | i st AAnallza mognost.i
vi sk uwminwoj ove ] infragtrukt %ry pre potréby 8rozvoao

schvsg8lenl RiadiacinmdJ?abzoujo¥it O PAMRbdiEc&kmo |ar g&nu
z 0o d@&08.2019.

Eur -pska komisia na konci roka 2019, S Yal i NNnos
Operal n®ho progr amu Il ntegrovans infragtrukt %r a
i nov8cie v r8§mci progremorR®®hsasbadobasaSaonil1oer |1 .

Prioritn® osi OP Val sa zallenili do OP 11 ako n
A PO 9) Podpora viisnkowmw, 2vivoja a

A PO 10) Podpora viskumu, vivoja a inov8ci?2 v
A PO 11) Posilnenie konkurencieschopnosti a rastu MSP.

A PO 12) Rozvoj konkureBSKi eschopnlch MSP v

A PO 13) Technick§ pomoc.

Pl el om hodm®meini aejjte® \wytavdrziyS predpokl ady pre z
trendov s prog etnd ) %s ou gtvrtou prsiRemy sep mjoan T me
konceptom Industry 4.0vs Y4l asnom (pre potreby OP Val), ale aj
rokov 2021-2 0 2 7 . Hodnotenie vytv8ra predpoklgasgtiy pre
MGVVaG HBHRSRasci eOom prrdzswpdjelSokRurnenci eschopnost i
priemyslu.

Jedn8§ pial oo

nT pr2stup posil Ruj %ci pgpepgeéelatl iy
technol ogi ckl

ch dom®nach (urlenlTch RIS3 SK).
Anallza nadva2azujemedazi mddodnejniveivVokommee¢j sapol up

sl ovenskTchr eian g tziotvlacni® hro&8maih at ¢ Ob mkHnginotedid o h y
medzin8rodnej vIskumnej a vivojoWval)Ilspdl upr 8ce s
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Predmetn® prioritn® osi GR rlaRe&Ee/SK aa clinepd ennepnXR:
pl §nu RIZE®hBKo d!vodu hodImRB3SKnd lee vajcradiwtizralhczp
strat ®gi Bch kirdigentn@nutpriemyslu.

Anallza je zameran8 na:

f identifik8ciu hpravsiictdd2akt@®@rejvnich VaVv ingt
konceptu Industry 4.0,

f mapovanie technol ogiOuki&Hhkd cpho tkearpcic®ltu vaeer ej nl ¢ h

! mapovanie ppegmoilatteCskl mi demntbijfeikk &ania aper sp
region8l nych partnerov,

f urlenie kO ooHllcehs tpiotapdleibk ovwparne®phooj evkbhseptunmau s
Industry 4.0 a potreby rozvoja podnikov,

f zmapovanie tav®ujbmu spol ol nlch i nv @ragjt miukh YN a \p
ingtit Yci?

f identifikovanie technologicklich dom®n pre r e:
averejnich VaVv ingtit¥ci 2,

T n8vrohpatren? na viznamn¥obdtaismul SnajupeVa\pe kvt
technologicklich dom®n/ smerov vr8§tane rozvoj a

T n8vrh opatren2 pre sti mul dpadiikmi, spol upr 8ce VaVv

f ng8§vrh opatren?2 pre zvIiwemiier . xicretl ernn amwisdri alai 2
VaV ingtit¥ci 2.

12.Gt rukt ¥%ra vistupu

Predkl adanT dok uzmgskeradanih $ ahef Eov® vistupy nasl edo

T I'dentifik8ci a k Odlalasti Wh\¢ Iv oblastk koRBaemw Indwstry 4.0
v podmienkach SR

VaV ingtit %ci

f Anal mp@gnospto?t emci 8§l u ver e] ch
ch oblast2 koncej

nT

perspekt2vnych technol ogickl

T Ildentifikovanie pogiadavi ek ppordemireonzkvaocjh kvoerr ceq |
VaV ingtit¥ci?

Dokument je miogkde®lkindhdma seba nadva2azuj %cich | as
nasl eduj e zhrnuti e, ktor ®ho ciebom je poskytn
Nasl eduj Ycou | asrSomici j ekt breS e predstavens§ m

Vnasl eduj %ciabahlug ci ahrh samoe n%t amlanhé zpredst aven
Industry 4.0 ar el evantn® pr2stup§l oivrepnlsekmneg ntroev@n®l ik e . )

umognil identifikovaS techodlOagiuch®l dom®@nylmaeineéx
| asS pretdesdraestuij ek T potenci 8§81 Oudskich zdrojov pt
relevantnlich ku konceptu Industry 4.0. Mapovani e
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t Yat o anal yt vut kbamil oh ure§gedilImif Hodnot eni e medzing§
viskumnejl vojovej spolupr 8raetopl ovtemesdnht vargtii dés
t2mov pl!solkeilaeavianhnVch technol Ngligath damPoaohn
venuje definovaniu technologi,cd®hoti fzsd/menmkeam® a Va
medzi dopytom a ponukouvr § mci jednotl i vich ,kkdaeesbhnobegttckl kEbv
siete spofmpr8&§¢ednotlivich teapoovhoafi plotemcdgm®
technologi ckipomthOdom®werejnlch podaikbv. Ys gahupg8c?

sakt ®wvrmir ez nT ch VaVp odrgiaknd vz §cal2a apri praveng det ai
z8kl ade SWOT anallzy boli na z8kl ade mapokvtanri® p
s predmetom kapitadlednOdpaomnw®Bloprmiaana leing me lbw®ri &c i

spracovi skami ver ej npodnikov.\Pa \é do rugzeerdiend ani % aanot n1 c h

sY% predstaven® hlavn®stedmenhpvypsRomy Yb@ae z8ver )

13.T?m expertoyv

Na plnen2 Objedn8vky sga apadikeyOaRgncw vamny dloech oply |
Kvalifikovanl expert | .i kdnzul@ant. K¢ &loi fkivkadvianTk o@amé
schvg8len2MeYVaGr @Rryacuj ¥ na plnen2 Objedn8§8§vky na
vz8jomne schv§8l en®haebleajyrnmo magmemwua|anegrib8ze posky
inform8cie o vivoji a napredovan?2 plnenia jednot

PoskytovateO v s% ade s R8rhgewWnd vkl pv eilt @t oo cacma

vyupirk plnenie dod8vky reali z8ciu konkr ®t nych
kvalifikovanlch expertov a konzultantov, ktor?2 n
Mennl zoznam participuj %cich expertov je uvedenl
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2. Zhrnutie

2.1. Zhrnutie
CieO a vichodi sk#g
Gl ob8l na konkurencia ovplyvRuje aj konkurenci es

zodpoved2 na tento trend je zvygovaoheokbO®O&adriseka
do popredia dost8vaj¥% riegenia s poj enfleem.s o zZvy

Vs¥%l asnosti spraasvgddaj prodni kov nov Rondeptyolghat 2 vne
nastupuj Yce mas-?2zvawes drzoazig2ar eeh et yapoch podni kov s
gtvrtYs priemyseln¥% revol Yci u, k boPriggnyseld.0.oznal uj e

bl el om tohto hodnotenia je vytvori S predpokl ady
snastupuj %cou ¢gtvrtou pgRoeumysspedijneonul m ekvor dptoaum al
vs %4l asnom (pre potreby OP Valbdbbdahz ra¢g202ivov2d02 Ip
Prieskum bol realizdeakl rege@irchm met adn2kovI |
riaden® rothovemppmdoavorenl mesom8&onkéaminovember 2
m§j 2020. SieS spoluprs8c identedhhkovaplchl akt ®o n

konceptu I ndustry 4.0 spracovan8 vyugit2zm softyve
Industry 4.0

Koncept I ndustry 4.0 predstavuje novl pr2stup i
riegdm2h &horizont 8l ne v podnikock §ithnseije Siarcthe g ri8ncd ues tw vy
povagovan§ za Nalgiu f8zu digitaliz8cie virobne
ng§rastom objemu d§t, vkpokkovithyschépassu?2 aaal

novlich foriem istntrenalkdioe sifacihasky B O ®BY rrozg2renej
zl epgemiemmows e digit8lnych ingtrukci?2 do 8B zick®h
tl al

Tov8rne s% vystaven® pogiadavk8m transform8cie n
reagoval o mnogstm8a nlkr gpjrZikemgpel ne rozvinut ®), k1
zl epgenie stavu priemyslu a prvkemgspkenajemprck@uk
Industrie 4.0.
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Eur -pska komisia pripravila ug v roku 2008 Pl &n

Economic Recovery Plan), ktorl bol rle@%lco wiuc hn a
aspektov pl 8nu bolo vytvorenie jednotn®hmal pr2stu
zviSgynergickl efekt opatren?2.

V nadv2znosti na vzbhbudwuecnosiiaate¢wxyi Poanvkowmeku 200

i Eur - pska asoci8cia viskumu podnikov bud¥%cnost.i
Reseach Association). EFFRA vo svojom strategickom dokumente Factories of the Future i

Multi annual roadmap for the contractu a | PPP wunder Horizon 2020 wur|
posilnenie eur - -pskeho priemyshbavhabchzoBstROROVS
presadenia konceptu Industry 4.0 na Eur - -pskej Yar

Podpora konceptu Industry 4.0 na Slovensku

Rozvoj konceptu Industry40vpodmi enkach Sl ovenskej republiky |
strategi ckT mi mat eri 81 mi, ktor® boli schvg8§len® V

Jedn8 sa o:

f Strat®gia viskumu a inov8§ci? pre inteligentn!
T Koncepcia inteligeSlovemsRdhho priemyslu pre
f Akl nl pl8&n inteligentn®ho priemyslu SR

Strat®gia inteligentne]j gpeciali z8cgate: ( RI S3 SK)
T Obl asti hospod8r skej gpecializ8ci e

T Perspekt2vne obl asti gpecializ8ci e
f Oblasti ¢gpea®adiisk&cidedsezcikkplrcllhshauwma T ch kapac2t .

Vr §mci kagde|] obl asti bol i identifikovan® kOl
relevantn® pre koncept I ndustry 4.0. m@®myyggekepva
mi er e zasPteYipsepne’k tv2 vnygheobbdbstzg8araé, pril om vgak

je dostatol n®.

Pre potreby i mplement8cie RIS3 SK bol vypracovan
sptsob detail nej identifik8cie priorigmeécihfit®kmy p
pre Oplerparlongr am iVhlosvk§ucm ea

Na z8klade anallz bolo urlenl,cht coel &bvbobPk Si déht
prioritp®Poebl astzPvc.t vVAioermt r epr eneucruifiato: adi scovery p

Dopravn® prostriedky pre 21. storolie
Priemysel pre 21. storolie

Digitsg8§lne ISteaeheky @ari emysel

Zdravie obywatass@stn®Pa kee technol -gie

= =4 —a -

10d13.122019 s¥% asS OP |1 akbnoPg§tle | asS Viskum a
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1 Zdr av® pogtirvaovtinn par ostr edi e

Detailn® priority boli urlen® vo vgetklch dom®na
ku konceptu Industry 4.0.

Vi yvyhl ®sreéhmci OP Vavl asetfri@otveadhnol ogi ck® priori:t

Rovnako aj dokumenty Koncepcia inteligentn®ho Axdind mypslI8&n p
inteligentn®Ruwr lpuli&anyrs® ut echnol ogi ck® priority.

Na Slovensku teda bolo prijatlTch niekoOko strate
| ndustry #r ®mcipoballiomur| en® rtzne typy prioritnlec

Na z8klade synt®zy obl assttr2atdagfiicrkd \jden Tnoatgev®i BUErol @ i
nasl edovn® technologick® dom®ny:

T Pokrolil ® roboty

f Priemyselnl internet

f Si mul 8ci a

T Rozg2ren8i mfearl m§ @i8dsmmowm | ase
T Pr2davn§g, podporng viroba
f Bigdataaanal Tl za

f Cloudakybernetick8 bezpelnossS
T Umel 8 inteligencia

Potenci 8§l zdrajavy bilasthvaV

Prostredn2ctvom mapovania ofici8lnych web str8n

zmapovanl teoretickl potenci 8l OQOudsklch zdrojov
aSl ovenskej aka@®mier eyntdh ¥sokiatikhina Blovanskd bolo p ¢
identifikovanTch ag 13 vysoklch gkl , rokvdjwor ® maj

Il ndustry 4.0. Na tTchto vysoklch gkol 8ch bol o ic
kt orTch ptsob2 310 pralftlsdrwdbh ors5mi6c hdloadeimsniodvctho v
pracovn¥klBoei Vdentifikdawamlvoolv ket edd esvaj u vIisk
pripravuje 569 doktorandov. nal ej l72itecpniclo-o b 2 19:
hospod8rskych zamestnamajo¥%. pVgbagn® kadckdir gk ® z:
zameranie na pr2rodn® vedy. Pol et profesorov pt
rozvoj inteligentn®ho priemysll kiow®lredspalvtuy eprt @afk
verejnlich vysokT ch n@ak @l §d h p/dvidezeokd ¢, &2e h € b v predst
zcel kov®ho polpoul edtocoednbtoorvnTach asi stentov na tlcht
205%zcel kov®ho poltu odbornlTch asisteBR OV na ver e

Najva] g2 teoretlakmk] peten&kob8§l pre rozvoj Indust

Slovenskej technickej univerzite vBr at i sl av e, Gi | iGm ¢ k égshniceep) i ver zi
univerzitevKo gi ci ac h.
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Zgeografick®ho hOadiska wvd skammygh2 ppakevnuylkede
pr &wkrajoch, vkt or Tch s¥% situovan® vy\Wastea tsnplocn? nkarnad ouc
pol et wveldelkkmnli ch pracovn2kov plafEdakiapoesani §g?2,
nach8dza minim8lnenjeddo®kankaeedi ea, aktor® maj
inteligentn®ho priemysl uvT sNkay mrylgag? prodacgawynd? gkibmyic ks
akademickTmi titulmi (profesor, docent) m§ Brati

Vr8mci Slovenskejjeaknody@edh ei fviikekdv@BBE@avov rel evant
pre rozvojIndustry4.0. Spol u na nich praody? wviekew ksokuo hd@hos S

Do teoretick®ho potenci 8lu je mogn® zahrnw%uS aj 0
sumel eckTm zamerasneimachV vizug§lna komuni k&8ci a, di
| int er m®dh 8p!sob?2 asi 90.

|l dentifi k8cia kO@wbbusth ¥YEV®Vvovv¥zbe na medzin§gr

Proi i dekh OWfcohk Back ti ®b b & s tvi I ndustry 4.0 boli Vvyu(¢
aprojektovlicrh§m&onomvprvogr &meé eElHorpglajt 2020, kt
financie na podporu exbdalsarnt nillrcshv §ouo?jae kU wevd evn ® d
boli vyu§mc® dpd€vacieho piepajbeniru t¥Pmhtioghonaky

Dat ab8grojektovlcrh®zgameoval a k¥%decgmbru 2019pbskyiio  k

CVTI SR. Nac h§dz aleg el kom 1166 gi adosavnakpmi | o
identifikalnTmej| 2sdholm smachw8§dzaSvinslekotOkoodkr §bh
partnerov zo SR naamptriogiexkava Pl Sdmiviegtompich§Hnywohos
akronymom) sa vdat ab8ze nach§8dzaltbdchted kgima®&ESt, 2 zbol o
celkom 303.

Zcel kov®ho poltu schv8&8lenlTch §i adoaskto® rbeolleov aind ennlt

ku niektorej zo bl ast 2 I ndustry 4. OMedzi naj »spegnejgi
projektoch prriisepgieenviay Yic@nnrhBrkd us pryg4 atmuv Hor i zont
bstav informatiky SAV, z a pwiyezitaVKd @i 6i acbj ékpowoj
aSl ovensk8 technBrc&®Bi ssihawer zzapoj\bDen8&idn® mampojveak
viednotlivich technomognckbch ddam®hakbvaS t2my
detail n®ho mapovania siet? spolupr§8c.

Anal Tza mogmmtsdrfcia8l u verejnlch VaV organi z8ci 2

Vrg§mcyggie uvegamielBcii bol 8ridepehfikmoanli khoB®
t ®mam I ndustry 4.0. Do detailnejgieho mapovani a

Vr8§mci vgetklTch t2mov zapojenlch do prieskumu (:
200 pracowkn@rkloaenTsm tret2m stupRom vysok@kol sk ®|
doktorandov.Naj va | g2 potenci 8l QudsklTch zdrojkiogj z kvan
ptsob2z cel knasledujed UKEmM@ Vv, URMEaA) (Ar8MmMmy ) unVver z2t s
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O pracovisk8 plsobiace na rtzpyépatiek $IAVEcsh ( wid
obstav informeatdinkuy ortgeadha zal n% zIl ogku SAV.

Vr 8ani pri eskumu bol o zisSovan® prim8§rnmeé&mpeitsobe
technologicklich dom®n I ndustry 4.0

Vgetky pracovisk8 (celkovors8mmci2moaxeuvchdliechh
dom®n konceptu |endeuvetofty? mt . pdhisvwoti adet kT ch technol
obl astiach. Jedno pracovi 8k odom®nawd d akajorita) e pts
t2mov/ praco\waspk dpons®npatcenu kaazuj e technol ogick¥ gpe

Zpri eskumu vy pdjymiud oo, prgec on?bslkaspt aob?2 pekrolil §
priemysel nll ntretrerenetvea 2 auUimeT)§, iitmuli einai a. Me
zast Yapen® dom®ny patri a kydietr nerna c wg r bkeape|Tread
ori entpochiCadau jednot ! i vshichgnvialvé MUaTaWKES it sobi a Vv
vget kT ch technol oguUNIkZA hpcetebobba®s ¢§ mach technol ogi «
oblastachaSAV (reprezentovan§8jijeesdiniTcnh.%stavom) v

STU je naj @kt¥emrRejakita vi ty mevoldastiSp opkalotldm ef 2 mmw)o
priemyseln®ho imhdinhévaoegjsivimob®gii NaopabastT UKE | e
rozg2renej r eumelej imtgligencie.lVo §dav & NI ZA plsoblastnaj vi ac
simul 8ci 2, ktor§ je obaodlikbauyamg ipokyrswl,mkbdeau imter
umelou inteligenciou.

ZhOadi ska geografick®ho pl'sobenia jednotlivich t
vr 8§ mc i Bratislavsk®ho samospr 8§vneho kraja, ktorl

Potenci §logtiekAimdl bOhdiss Razverejnlich VaV organi z &

Respondent i (viskumn® t 2 my droS8mmBccii ¢ pr i Veas\k u omo g ahnoi
viznamnosS jednotlivichhbGadhasbhaogcbklakhu8bm®&hoz
aajzhOadi ska i ch bwnemnyslanh ar ippdrntiee pd S| egiksobunu  Z
vyplynulro§mcge vetkTch technologickich oblast?2
zhOadiska vliastnej orient8cie verejnlch VaV pra
podniky do 5rokovvpor ovnan2 so s¥%l asnim stavom.

Zkumul at2vneho porovnania vn2maniaideDmgi ttobegit
+2-d'1l e@ghtO@Rdi ska aktu8lneho zamerania VaV akti
aol akg8vanlch pot rhorzdnte p rokoe myes lwi di t eOnT potenci §
fokusovanie na potreby praxe.

Najnigg?2 rozdiel vo vn2man? s¥W asnej d!legitost]
organiaeaBak8vanlch pot robldiacipbigidaamyssd Imu | jSes teat i ¢ h

dom®nha je zrejml rastovli potenci §l, ktorT si uve
postupn¥% konvergenciu zamerania t2mov oblastt ej nTch
I ndustry 4.0 na potreby priemyselnej praxe. Ten
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rozvojanastavenie systematickej podpory, okt enm8& Sbyir

verejnlich VaV pracov2sk.

Infragtrukt“%rne kapacity verejnlch VaV organi z§ec

SchopnosS t2mov verejnich VaV orgamolzggi acorvad

spodni kmi je determinovang8 dostupnosSou kvalitnej
Prieskum ukg8zal, ¢ge len 65% t2movddsspbobpkmtopc
real i z8ciu k vad¥#ltansBrhoost VaV Ay 40% respondentov

technol ogi ck® vybavenviyeb azvae nnzenp oprroavcnoavt2esCkn & 0sz vi nu-

Cel kovo 95% t2mov uviedl o, ge nedi sponuj % dos
potrebnlim pre real i zBoruzdkwtad i 6n®mkoVaVvV To p ouk
infragtrukt ¥%rny dl h vet ®makhh | viaVvstorrygadi D§cikt
suboptim8lnu vikonnosS jednotlivich VaV t2mov.

Swul asnl stav technolrmngdack®Nhl o nvigdzboanteeni 2@ pPokov z
sptsobom obmedzuj e medzin8rodn¥% VaV konkurenci
organi z8cii tp®madh achdbhstvry 4. 0. Tento fakt b u
slovensklch pracov2sk do medzin§§rodnTch VaV siet

Len 55% respondentov zpr ostredi a verejnlch VavVv organi zé
technol ogick® vybavenie za dostatoln® pre riege

sl asn® technologick® vybavenie je menej vhodnej
na potreby podni kov | omelcihasnti@lmoe ‘hypmlinlowaenap e
organi zm@rcaefZer esvanzm scientomet ripklTwhrrgewdisntawpoyv,
ekonomi kou | en ehdoodsntoatteon| 8n evj mi er e.

I nvesti | n® potreby

Cel kov® odhwaotvialn®® im8kl ady identifikovane]j si e

verejnlch VaV organi z§8ci 2 urlen® ,mavyhsatr 3®&e mia
optim8lny rozvaoj syst ®mov®ho prost rkeflila76®er ej nl ¢
EUR. I nveSkli Adg®ymoch investilne najintenz2vnejg?c
%zcel kovich investilnich n8kladov.

Potenci 8l technol @iadkbs&la pbldas kdvz

Rovnako vr 8§ mc i prieskumu hodnotil:i potenci 81, | i v
dom®nh Gadi ska ich aktzh®hdice potighohor ebomt e ap2S r ol
podniky.ZvT sl edkov prieskumu vyplynulo, ¢ge podniky v
projektov omlagsnti vpokrolkiyibegdr neobok e k Wajmenejpe| no st
respondentov uviedlo potreby vo bl ast i adithenegowviieoBby.roKov d?
respondentov kn 8r astu potreby realiz8cie VaV vo vgetk
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Priemyselns§ robotika | edwoohdevamwsdyematickgueldin u s z

bezpelnosSou.
Pr2nolsgria®ry spol uprderejpmldah kWarV aor gani z8§ci 2

Podni ky povaguj % za najvliznammejdqil eni pVaino soyr gama
nasl edmog®o0sS di skutowod8orpr2okmi®my z2sskavanie no
amognoy®rasS si bud¥%cich zamestnancov prostredn?2c

aj z2skavanie najnovg2ch vedecklch poznatkov.

Na druhej strane podniky povaguj % zalmajovliznamne
nes¥% ad medzi schopnosSami univerz2t/ SAV a ich p
t2mov na potprogghyadmrvkye pabli kovaS visledky spol ol

I nf ruakgttsr ne kapacity podni kov

Cel kovo 83% podni kov povaguje svoje aktuwp®&l ne te
reali z8ciu kvalitn®ho VaV. Vget ci respondent
kapacity/ vybaveni konkarenciquale a G6verdsmo@drd@ nst ov spojev aguj e
s aseprehnol ogick® vybavenie za nedost lotizonten® pr e
5 rokov.

Podni ky vyug2vajvta§maoif r gt odh®Wou centr a roboti k
organiz8ci?2, ktorTmi s %:

T Sl ovensk§8 t erithnBratidae uni v
T Gilinsk8 Gnlwveezita v
T Technick8 wuniverzita v Kogiciach

Ovybudovani e spol ol nej VaV niékiobu ager @k h Ve g/ puaal
organi z8ci 2 prejavilo z8ujepolBRI¥Wn®e¥pYnpradowi. s K
podni kov je tak vysokT.

Siete spolupr8c verejnlch VaV organi zS8§ci 2

Vedecko-vl skumn® t2my verejnlich VaV organiz§ci? ma

srtznymi typmi i otgpandp®&,&ic? mi St 2 mami verejnlich V
najintenz?2ypngjdd @®rsgpmoh upokrol il 8 umdlod i kat elsii gneith
Rozvinun&j ngol upr 8ca medzi rtznymil e VdVAsto§ garei :
vn¥%trouniverzitng, | i vn¥%trofakul tvner e md Icihp r\8ac\s

organispognikini2naj vi ac strategicklch vdbiastbolpokide
robotiky, vidiom®n®@cipei @mysébil ICete&omet bal ® ident
rftznych podni kov, ktor ® respondenti rdzmalcihl i
technologickTch dom®nach I ndustry 4. 0. So z ah
identifikovanTch naqglvliast i s ppdkrpol8icl ey umekjbot i ky,
inteligencie.
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VtTchto dom®nach existuj %jeomoiE@®c® wnn%tho um® i B2 :

uzl ov® kbp¥%lyov® VaV pracovisk8§8. Naj mene,j rozvinut
organi z8om®na%hv kybernetick8 bezgomd nosS, rozg2r e
Orient8cia t2?mov na jednotliv® technologick® obl
tTchto VaV t2mov zd!razRovali Briod niva zvam¥tsoSr njve dl
technol ogickej gpecnajlvy@gim. p Dlotmysokguansdralir o v a

spolupr&8c mogno pomw@®gdvaKaza“hasn®ch aktiv2t pre
organi z8ci?2. nalg?2 rozvoj je mogrE@cpoddamasmil$ hj edm

aleag kompl ement 8§r ny mi minoritnlimi technologickT mi
Dom8ce t2my verganbve®me/mVprieskumu uv8dzadi inte
medzin8§rodnej spol upr Sakmeer 60Ré gmy © dhe nztaihr @amb il Inil ¢ h
viskumnlch organiz8ci? ako svojich stiwhegicklI

technologicklich dom®maadr afnideuks@hroy h4Qadd.i ska smer
dom§cich t2mov verejnlch VaV organiz8ci?2 predovyg
ag 80% zo vgetklch zahr akiridjn2lnc hE B/ anva dcrt grigangi vziySgc g Vaa. \
organi r&8skejzr eNeeutelcikkayy aZa ni mi nasl edovér sk o Os §

aF2nskwel kZov®ho poltu zahranilnlch VaV oQzgiaini z8§c
(L2na, I ndi a, Hong Kong, Tailwanakol zgwejli)c h Retsmp:
partnerovvz ahr ani | 2 aj USArjednuwmverzita v Meikuya jednu univerzitu na

Novom Z®l ande. Naj vl zmpaoahajdy? miel karvt®her mpiolz u s p
organi A&csikeejz repabVPRYyEBBacochni ck§8 uni vieegsk®a Os
Vysok® wul en? tedhinvek®it aPr BhBRaSmRa2,nsklazn VaOMITT n“:
spolupr&8ca so zahranil nl miomM®an\e arogaranvaf@Ei®nmeial b dl
kybernetick8 bezpel nm& Sjinedmd as galenpgri§d&.ov a

RespondentpoglPesdkmiildh v5 rokoch ni ekoOktoonpr ogee kitdoev
oviskumn® t2my smeéodpin®SmucpnejS Wonkurenci i

SWOT anallza

Vr §mci gt %die bola vypracovansS§vewOTnhohl Vad amrme
p!sobi abtagt Industry 4.0,i c h schopnosS realiz&polupkrvgaclui t
s podnikmi.Na SWOTanal T ze p aespondenii-pawaidv®&r ej nT ch VaV orgal
al e aj podni kov. Vget ky holzadvenl & nk®v andar agntt wio i S WNOaT| gt
rémcov® podmienky, Oudskp®|l upr@&jca, technol -gie a

Zhodnotenie SWOT

Med z i naj vl znadamm®e| gptor@sOak yrespondeynsokl paopyta: p
absolventoch nai cthr hauel prs& ®e¢ owvaejt ecutpriiactkn§ t e @b a s €|
umogRuj Yca spbrinamparaecadviazovsaS aj kvalitnl z8kladn

vperspekt2vmoejprdin psteipogpearezm te-rie a
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Vobl asti slablch strg8nok sa jednal o nsatjrnmét 2(vanyemin
povinnosSami

Ako najvliznamnej gie pr2legitost.i bol i identifiko

1 Efekt2vne vyugi$ ¥%leagdvawjanv pE®Igh amovom obdob?

Lepgia spolybpd®vans mi vededlkslkmimndan k aminta a mi

T Podpora rozvejopandam§ciaclzachytenie potenci 8l u
trhu

f Budovanie spol ol podnikhi. | abor at - ri 2 s

T Vybudovani e uni k8t nych technologickTlch kapa
Industry 4.0

T Tvorba atrakt2vneho ppedagedba pre gtudentov

f Zachyt eni e ,nvoyvni&rhaj %ci ch sa technologicklch ST
priemyslu a spololnosti

E ]

Medzi najvl znanmmajjwy @g2hmomdtyersci §l om ovplyvni S r

T Pretrvs8vanie nesyst ®mo egb@dtioriadgniu 2\&/It bep yasngjt §t u
definovanlTch prior?2t

f Problematick® fungovanie n8rodnlch grantovlict
f Nevhodnl syst®mpféenande@awania zdroj ov

! Kompl i k@warhlavd syst®m verejn®ho obstar§vani a
f Vysok§8 administrat2vna z§8§Sag vedecklch/ pedagc¢
f N2zkwalkta gtudentov strednlch gk?tl

f Odliv kvalitnlich gtudentov do zahranilia (br

gtudengttowmdioum na Sl ovensku

f Nevhodn® financovanie doktorandsklch a postd:¢
f Nemotivalnl syst®m odmeR&wmani § edamedtivdrmcdo Va

Sceng8re vivoja

Rozvoj siete VaV pracov?2sk verejnlicchh Wacvhopnga i zs§pcoil2u |
spodni k mi m: ge nadobuddnwS siosné mpadonbaystvaveni a
Podpora zverejnich zdrh@&ivovjlen pfrackttoor om deter mi nuj !
adosahovanie rtzngphiamyamyehekhtov na girgie def
l en na VaV organi z8cie).

Nastavenie podpory mtge nadobudn%S tri z8kladn®

1T zachovanie s% asn®ho stavu,
f nesyst®mov§gl pmdpovansu vIigkou alokovanlch zdr
T i mpl ement 8ci a kompl exnej podpory nastavensg poc
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Vz8veroch mawidinruts® tri scen8re, ktz8rv® srhodedliujod
nastavenia podpory. Ichcie Oom j e vi zuali zovaSvimegon%thuodcnogz8
anastavenia rozvojov®ho syst®mu.

ZhOadiska rozvoejrap®ljenénslka kwoncept I ndustry 4.0
3,vr 8§ mc i ktor®ho je identifikovav® Ve@k® mmeh$Htrv
predpokl|l ad8§ z§s aodbnleasitnilT pporcepsotruyp we r eg mifl @\hn &/m?V D0
s¥%l asnosSou. Pre naplnenie r8mcov®ho scens8ra |

predpokladyai mpl ement ovaS mnogstVohopaterdndjbivnghéonaeal
ale aj EGIF.

Navrhovan® opatrenia

Pre podporu rozvoj a jednotlivich t2mowblasier ej nT
Industry 40 bol o navrhnutoéopat mnm?gst @patrenia je mognge
rozdel i d&dadwnihalsl kateg:-ri 2:

T Opatrenia procesn®ho charakteru

i Opatreniavobl ast.i infragtrukt %ry

T Opatrenia podpory motivs8cie

i Opatreniavobl ast. vzdel 8vani a

1 Opatrenia v oblasti grantovej podpory

1 Opatreniavobl asti budowamipag&rcaleky a

i Opatrenia podporykomer ci al i z8ci e
Vr §maiivedenKatheg - ri 2 bol i zadefinovan® konkr ®t n
navrhnutlTch B8a&2n8wpétuoedahpodi eOali veespohdentViaV
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2.2. Summary
Main goal

Global competition affects the overall competitiveness of the Slovak Republic. Therefore, there
is a substantial need to increase the competitiveness of individual companies and entire
sectors. From this point of view, solutions associated with the technological upgrading of
companies are a promising option. New innovative technologies and concepts are currently
being introduced in the business environment. The introduction of various types of state-of-
the-art technologies in industry connected to digitisation and massive automatisation is known
as the Fourth Industrial Revolution, or Industry 4.0.

The purpose of this study is to create preconditions for capturing global trends associated with
the upcoming Industry 4.0 in the current as well as new programming period, 2021-2027. The
survey was carried out from November 2019 to May 2020 using the following methods: desk
research, questionnaire, in-depth guided interviews with open and semi-open questions. The
network of identified actors operating in technological domains of the Industry 4.0 concept was
analysed using Gephi software.

Industry 4.0 in Slovakia

The development of Industry 4.0 in the Slovak Republic is ensured by several strategic
documents approved by the Government of the Slovak Republic. Below are the main
documents relevant to Industry 4.0:

1 Research and Innovation Strategy for Smart Specialisation of the Slovak Republic
(RIS3 SK)

1 The concept of smart industry for Slovakia

9 Action plan of smart industry in the Slovak Republic

These documents identify technology-orientated priorities for R&D and innovation. Strategic
documents represent a base for further associated activities.

Potential of human resources in research and development

The theoretical potential of human resources at domestic public universities and the Slovak
Academy of Sciences was identified by mapping the official websites of all public R&D
institutions. According to the mapping undertaken, out of 20 public universities operating in
Slovakia, up to 13 universities could contribute to the development of Industry 4.0. There is
huge potential at the 118 relevant departments/institutes of these universities, with 310
professors, 506 associate professors, and 1,014 assistant professors and researchers, as well
as 569 PhD students.
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There are also additional capacities of 193 external experts and 172 technicians. The selected
departments/institutes mostly focus on the technologies and/or natural sciences. The number
of professors working in the Industry 4.0 fields represents almost 23% of the total number of
professors at public universities, similar to the associate professors (21%) as well as assistant
professors/PhD (20.5%). The highest R&D potential was identified at the Slovak University of
Technology in Bratislava (STU), the Techni
of Gi | i ndhe Slovbkl AZaflemy of Sciences is one of the largest R&D organisations
in Slovakia. There are a few Institutes relevant to Industry 4.0 technology domains. Overall,
the SAS potential accounts for more than 200 experts.

The theoretical potential of human resources could include also experts from universities
focused on art. In the area of visual communication, design, graphics, digital media and
intermedia, there are about 90 experts.

Identification of key R&D stakeholders in relation to the international activities

Key actors were identified from a database of project proposals and approved projects in the
EU Horizon 2020 programme, which provides funding to excellent research and innovation
projects. There was a total of 853 unique applications, 303 of which were approved. Project
proposals and approved projects relevant to Industry 4.0 were selected via keywords
identification.

A total of 159 project applications relevant to Industry 4.0 were submitted by Slovak entities,
of which 51 were approved.

According to the keywords mapping, the following organisations are the most successful in the
Horizon 2020 programme: the Slovak University of Technology in Bratislava (5 projects), the

S OP Integrovana infrastruktura 2014 — 2020 An instinct for growth

Technical University of Kogice (6 projects),

Informatics 6 projects). Teams identified as being successful in the Horizon 2020 are
considered the high-quality teams in the domestic public R&D organisations. Detailed mapping
in the area of international projects enabled identification of teams suitable as the first step in
detailed mapping of cooperation networks.

Within the identified public R&D organisations, a total of 33 teams deal with Industry 4.0
technology domains, while 20 teams (department/institutes) participated in our research.

All teams involved in research (20) account for 71 professors, 128 associate professors, 200
assistant professors (PhD) and 188 PhD students. The highest potential of human resources
is found at the STU, with nine teams dealing with the Industry 4.0 issues, followed by the TUKE
(seven teams) and the UNIZA (three teams). These identified R&D teams are located at a
variety of faculties. In the case of the SAS, only the Institute of Informatics is identified as an
organisation relevant to Industry 4.0 involved in research.

Most organisations operate within the areas of advanced robotics, industrial Internet and the

Internet of Things (10T), as well as simulation, and artificial intelligence. The weakest domains
are cyber security and additive manufacturing. The technological focus of individual R&D
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organisations is variable. The STU and TUKE operate in all technology domains relevant to
Industry 4.0. The UNIZA operates in a total of eight technological areas, whereas the SAS
(represented by one institute) operates in six.

In terms of the number of teams, the STU is the most active in the fields of advanced robotics,
industrial Internet, simulation, and additive manufacturing. On the contrary, the TUKE is the
most active in the fields of augmented reality, cloud and artificial intelligence. The UNIZA has
the highest number of teams focused on simulation, followed by advanced robotics, the
industrial Internet and the Internet of Things (IoT), as well as artificial intelligence.

The potential of technology domains from public R&D organisations point of view

The research exhibited that in all technology domains there is a growing importance in terms
of the focus of public R&D organisations as well as the perception of importance for companies
in the next five years. This indicates potential in all technology areas relevant to Industry 4.0.

The lowest gap in the perception of the current importance assessed by the public R&D
organisations and the industry needs is in the domains of big data and simulation (meaning
that public R&D organisations assigned similar level of importance for these domains from
their current research perspective as from their perception of industry needs in 5 years
horizon). In other domains, the potential for further research activities of public R&D
organisations is obvious. This indicates the convergence of the public R&D organisations on
the industry needs. This trend is a good starting point for further development of public R&D
organisations that should be supported by RDI policies.

Infrastructure of public R&D organisations

The ability of public R&D teams to carry out high-quality R&D and cooperate with industry is
determined by the availability of sufficient infrastructural capacities. The survey showed that
only 65% of public R&D organisations have the technologies at a sufficient level, covering
current requirements. As many as 40% of respondents consider the current technological
capacities to be incomparable with the developed countries.

A total of 95% of public R&D organisations do not have sufficient technological capacities
needed for the upcoming challenges in the next five years. This points to the large
infrastructure debt of public R&D organisations in the topics of Industry 4.0, which causes
suboptimal performance of individual R&D teams.

The current state of technological capacities significantly hinders the international R&D
competitiveness of public R&D organisations operating in Industry 4.0 in this medium-term
horizon. This situation will have impact on the engagement of domestic R&D organisations
within international knowledge/R&D networks.

Interestingly, only 55% of public R&D organisations consider current technological capacities

to be sufficient to cover industry needs. This indicates that the current technologies are less
suitable for R&D projects focused on industry compared to those focused on the core (more

30



SRR £UROPSKA UNIA Q GrantThornton

Eurdpsky fond regionalneho rozvoja o .
* gk OP Integrovand infrastruktira 2014 — 2020 An instinct for growth

scientific) activities. It is partly a result of the evaluation mechanisms of public R&D
organisations where scientometric outputs are preferred to cooperation with real economy.

Investment needs

The total estimated investment needs identified by the teams of public R&D organisations
(involved in research) total EUR 51 167 604. This amount corresponds to their technological
debt. Investment needed in the four most investment-intensive technology domains has
reached up to 71.3% of the total investment costs.

The potential of technological domains from business perspective

Similarly, companies assessed the potential of individual technological domains from the
current perspective as well as foreseen needs over a period of five years. These companies
foresee prospective projects mainly in the field of advanced robotics and cyber security. The
additive manufacturing domain is the least significant for the companies. Research reveals
that the need for R&D implementation in all technological domains will increase within five
years. Advanced robotics is considered one of two priorities along with cyber security.

Benefits and barriers of cooperation

Companies consider the following the most important benefits of cooperation with public R&D
organisations: opportunity to discuss problems with experts, gaining new contacts, head
hunting through cooperation with students, and gaining the latest scientific knowledge base.

On the other hand, there are also the following crucial barriers hindering cooperation: the time
mismatch between the capabilities of universities/the SAS and company needs, insufficient
focus of public R&D organisations on the industry needs, and requirements to publish the
obtained results.

Infrastructure capacities of companies

A total of 83% of the companies consider their current technologies sufficient for the
implementation of competitive R&D. All respondents feel that the current technological

capacities are comparable to the competitors. Contrary to that, only 56% of the companies

consider their own technological capacities to be insufficient for R&D challenges expected

within the next five years. Companies currently use the infrastructure of the following public

R&D organisations: the Slova k Uni ver sity of Technology in Brat
the Technical Uni ver si t yCentrd for Rabgticsdoeated annnthd STTUh e Na't i
premises.

Importantly, up to 82% of companies would create a joint R&D infrastructure with the public

R&D organisations. This means that the interest of companies is high, which is the precondition
for the further deepening of joint cooperation.
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Networks of cooperation of public R&D organizations

Teams of public R&D organisations have developed many collaborations with different types
of organisations. The most intensive cooperation among the public R&D organisations takes
place in the following technology domains: advanced robotics, simulation and artificial
intelligence. Cross-university cooperation as well as the intra-university or intra-faculty
cooperation is frequent.

In terms of collaboration with businesses, the most strategic links have been identified in the
following domains: advanced robotics, simulation, the industrial Internet, and the Internet of
Things (IoT). A total of 99 companies are considered strategic above average partners in the
Industry 4.0 by public R&D organisations. Moreover, profuse cooperation with foreign R&D
organisations in the fields of advanced robotics, simulation and artificial intelligence is
identified.

The R&D cooperation among stakeholders is highly complex. Nevertheless, it is possible to
identify key nodes (public R&D organisations) under each technology domain. The least
developed collaborations are found in the cyber security, augmented reality and the cloud
fields. Additionally, low intensity cooperation in these domains is also detected among
domestic public R&D organisations.

The orientation of the teams to technological domains depends on their R&D profiling. The
R&D teams emphasise the interconnectedness of all technology domains as well as the needs
for technological (smart) specialisation. The domains with the highest number of actors and a
high degree of cooperation can be considered crucial. Further development can be supported
both by strengthening the links within the carrier domains, but also with complementary less
developed technological areas.

The domestic teams of public R&D organisations are intensively involved in international
cooperation. Nearly 60 foreign R&D organisations are identified as strategic partners for
cooperation in various Industry 4.0 technology domains. From a geographical point of view,
the main portion (nearly 80%) of foreign partners is from European countries. This indicates
strong inter-European cooperation within Industry 4.0. The most frequent cooperation
countries are Czech Republic and Germany. These are followed by Poland, the United
Kingdom, Ireland and Finland. Of the total number of foreign R&D organisations, 11% are
located in Asia (China, India, Hong Kong, Taiwan, Israel). Respondents also mention, as their
strategic partners abroad, three universities in the United States, one in Mexico and one in
New Zealand. The most important partners in terms of the total number of cooperation within
all domains were R&D organisations from Czech Republic i Brno University of Technology,
VSB i Technical University of Ostrava, Czech Technical University in Prague, Tomas Bata
University in ZI?n, and VTT from Finland. Very low cooperation is detected in the augmented
reality field. No cooperation within foreign R&D organisation was identified in the domain of
cyber security.

Respondents participated in several H2020 projects in the last 5 years, which shows that they
are capable of succeeding in international cooperation.
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SWOT

The research reveals the following as the most significant strengths: high demand for
graduates in the labour market, global applicability of the graduates, technologies enabling
cooperation with companies and the implementation of quality basic R&D, as well as current
research focusing on promising areas. Additionally, weaknesses are detected. Mainly (but not
exclusively), the overcrowding of teams with administration is considered crucial for
development.

The most significant opportunities identified are as follows:
i Effective use of ESIF in the current and new programming period
9 Better cooperation with established science parks and research centres
Supporting the development of domestic enterprises and capturing the potential of the
single European market
Establishment of joint laboratories with companies
Supporting unique technological capacities
Creating an attractive environment at universities
Capturing emerging trends and addressing the needs of industry and society

E ]

=a =4 —a

The most significant threats with the highest potential effects are as follows:

1 Keeping of non-systemic RDI support without defined priorities
1 Low efficient national grant agencies
1 Inadequate system of funding and redistribution of subsides
T Complicated and lengthy public procurement system
1 High administrative burden
1 Low quality of high school students
f Students6é brain drain and | ow interest
1 Inadequate funding of PhD students and postdoc positions
1 Low motivation of R&D employees
Scenarios

The development of the R&D network of public R&D organisations and their ability to cooperate
with companies can take various forms, depending on the setting of external support. Support
from public funds is therefore a key factor determining the further development and generating
of various direct and indirect effects on a society.

There are three possible basic scenarios:
1. Status quo,

2. Non-system support with limited funding,
3. Comprehensive system responding to the needs of Industry 4.0 stakeholders.
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From the point of view of Slovakia's development in connection to Industry 4.0, Scenario No.3
is the most advantageous. Under this scenario a large number of positive effects are foreseen
compared to other ones.

However, this scenario assumes a fundamentally different approach to the support of public
R&D organisations compared to the present. It is essential to create comprehensive supporting
national innovation system that incorporates a large number of measures funded by national
sources as well as the ESIF.

Proposed measures

To support the development of public R&D organisations operating in the field of Industry 4.0,
it is necessary to implement a number of different types of measures. The measures proposed
can be divided into the following categories according to their nature:

Procedural measures

Infrastructure measures

Motivation support measures
Education-related measures

Grant support measures

Awareness raising and branding
Commercialisation support measures

= =4 -8 —a a8 -8 -9

Within these broad categories, specific and more detailed measures have been defined. A
total of 32 measures are proposed based on information from public R&D organisations as
well as companies participating in the research. All of the proposed measures have the
potential to contribute to the internationalisation of public R&D teams to varying degrees.

The measures are designed on the basis of mapping the needs identified in four areas, such

as technologies, framework conditions, human resources and cooperation. Below are the
relations/links between main cumulative findings and individual measures/recommendations.

Main findings Main recommendations

I. Technologies

Infrastructural capacities, including joint In order to determine development

R&D infrastructure are considered to be a infrastructure capacities, it is necessary to
critical factor influencing the development of | primarily identify prospective areas by

the Industry 4.0. Current technological identifying prospective topics. It is

capacities of public R&D organisations are necessary to ensure the extension of the
insufficient. The total estimated investment | premises of public R&D organisations, as
needs that are inevitable to clear the

technological debt and to create conditions
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for optimal development of public R&D
organisations in the topics of Industry 4.0
total EUR 51,200,000.

well as regular and systematic renovation
(including special types i e.g. DIH).

[l. Framework conditions

For the effective development of the Industry
4.0 concept in the conditions of public R&D
organisations and companies, it is necessary
to capture new emerging trends, ensure
improvement of framework conditions,
especially more efficient and regular
financing of development projects (including
ESIF) and to increase efficiency of grant
support agencies and reduce the overall
administrative burden  (including public
procurement).

It is necessary to carry out a process audit
of support mechanisms and organizations,
to enable access to R&D infrastructure, to
change accreditation mechanisms, adjust
internal guidelines, but also provide funding
for various types of employees. The key
factor is providing support/funding based on
quality, but also increasing overall efficiency
of the system of funding and its conditions,
as well as the quality of the education
system.

I1l. Human resources

The development of the Industry 4.0 concept
not only in the environment of public R&D
organizations depends on the quality and
availability of human resources. The current
system of employee funding is not
motivational and does not allow to
adequately finance various aspects of the
activities of R&D teams in the environment of
public R&D organizations (students,
postdocs). There is also a problem with
student so brain dr ai
foreign students and experts to study in
Slovakia.

In order to stabilize and support
development of human resources it is
necessary to implement various
motivational measures, such as e.g.
scholarships, competitions,
quality/performance assessment or
supporting publication activities. It is also
necessary to support professional growth of
R&D employees on various positions.

IV.Cooperation

Public R&D organizations cooperate with
companies, but also with each other, while
cooperation with teams from other
organizations is more intensive. It is
necessary to support the development of
cooperation links. The most intensive
cooperation within the technology domains

The development of cooperation must be
stimulated by supporting activities in the
field of internationalization, promotion of the
Industry 4.0 concept, support for the
commercialization of R&D results, but also
introduction of innovative technologies in
companies. It is also necessary to support
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of Industry 4.0 was identified in the following | the development/professional growth of
technology domains: advanced robotics, | R&D employees and to provide funding for
simulation, the industrial Internet and the | various types of employees.

Internet of Things (IoT) and artificial
intelligence. These are the main domains in
terms of current activities of public R&D
organizations.
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3. Metodika
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of things, simulation, augmented reality, cyber, cyber security, cloud, big data, 3D printing,
additive manufacturing, artificial.
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dotazn2kov®h,owr mceskomu ®ho sa identifikovaldi 0.
pot efeid&lottleicvhincon o gitck.l che awlbil asvan® hodnotenia seé
Likertovej h o dHodnoténia ca& jealizgvili§dhyDadi ska aktugl neho
an8§sl edne »l|l ha®&dliammRiazvonte 5 rokov. Hodnotenie te
uskutol nil o5 (h=a vgekCBnhie dit |l egi t ®, 5= absol “tne nep
vyjadrovaldi ku kagdej technologickej dom®ne samo
Lo sa tlTka podnikov, do mapovania bolo zapojen
organi z§8ci e ako svojichapeskwut bigi ckkolnct ha\kyppal @t envied® aoj
dotazn2ky zaslalo 18 podni kov, | o mar exitsat ado® al o

podni ky, al e aj veOK® crmaan §r80 dfni® ipeord nbicklyo. n§sl e
pr2pravyn$SwWolbpaamal i 28¢i.e Jemglaatot 1 i v® z|l ogky SWOT
| o predstavujdenmto\3d9 % respon
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SieS spoluprg8c vgetklich identifikovanlch akt ®rov
na sieSov@ph#gnallzy

Okrem vizuali z8ci e si etue |sipSolkudvsl Socv ® nboocdryi Is i sea fet \a
oich relat2vmdjetd!| e/giztumdtiiz8c i a bol a pripravens§

aleajakorezyvr §mci jednotlivich technologicklch dom®n
Vr § mci kagdej technologickepi d®m@owmsgiechviaal o
zahranilnlich Vpvwdoni kawvidakeior ®am®ne spol upracuj %.
predstavuje jedenbodvsi et i . Pre kagd¥% dom®nu bol vytvorenl

farba bodu urplodjne k, U idaolmleo ozahr ani | n(aw VN2 poa dgea n
grafov dom8cich VaV organi z §cie«torgjanivirzite).bodu ur | uj

ldentifik8cia viznamnich akt®rjov pmepoj eviahanaoad
akt ®rsdawetv . cAamalklazaty sdv aucshk um -doakmifidegree centralita
a out-degree centralita.

Uk azovalteegd eien central ity posmkyakpel asforsm8cakt @r |
na urlit®ho akt®ra. To znamenz8§i sgleo svtliz noadmntooshSo ad
bol urlenlT za viznamn®ho i nl mi ak tdegremcentialityp o d mi s
s¥% za viznamnejg2ch akt®rov povagovan® body (ak
strategicklI¥Yhgmpiol @tp¥aeiciea bl lae iyt o-defregrentrgiite, s o v a n §
nakoOko je mogn® povagovaS ju za objekt2vnejgie

Na z8klade dotazn2&k®vi®hoh@Pbk eskamu®amhosord\e 3 a
VaV organiz8ci?2, ale aj podnlikoas. b®WQAT zarsdlrio &
optimalizovangtg vyugit2zm i teral n®h dvochp krékach u p u . .
optimalizovang samotnlimi akt®rmi si eitOCa.di &=l ddcrh
viznamnpetéenai 8§l u ovipdusgrw 40. Slodmatveii e potenci §lu
faktorov uskutol RovalO-zanespanhe©nié@madinmgi &a; 2
3istrednleOmd VieQklr®mhie veOkT.

Dot azn? kskumlah®bik ov® r oz h o v mptignalizbvarlou SWOP aralul zso u
z8kl adom pre n8vrh s®rie opabcénzk.rok®ehh opp & tma
identickim itersal zlamogerd2edtmnpgonrh c h t 2 moak tVZawn ya g ar
podnikov. Opti mali zovan® opatreni a lw o le iOd enrotdinfoit kk 10BN ¢
naj perspektzz2vmBejl @g2chost ®mj en§ mati ca identi fik
anavr hovanlgh kamaterjencci eOom j e i dekomplemenkadty a S mo ¢
navr ho voapnaltcrhe n 2 .

Nastavenie jednotlivich ksaktoivyvildalnd syer@ditrzonviam
hodnoteniame d zi n§r odnejvivi sjkauvrenje js mol upr §ce LkM.ovenskl

4 Cherven, K. (2015):Mastering Gephi Network Visualization. 378s ISBN 978-1783987344
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4.Anal l za

4.1. Vymedzenie konceptu Industry 4.0 v SR

4.1.1 Industrie 4.0
Nemeck® Minister s tenemetiky ¢BM@VD aNir rsit srtae ras t wd sgkuarlus t v a

(BMBF) podporili vznik strategickej introratpa$ A
vedYce postavenipri Nmymeelkmej v virobe prostredn:
avzg8§jomn®ho prepojeniareBmrabbenadhddhomodetbv. C
tieg podporovaS viskum, vytvS8ranie norenmtad i mgdizu.
Il niciat?va I ndustrie 4.0 nadv2zuje na n8rodn?¥% Hi
prijat2m akl n®horpt ®gueHi k| @E enprti 8062 atua Il oprail j atol
AFuture Projectsfi, medzi nimi aj Industrie 4.0.

umogn? rozvoj novich spl!sobov tvorby phspagenot y, |
kr ozvoju MSPvwiNpe&ja Spdy tup§ani wa virobnlch siet?2.

zabr8ni S segreg8ci.i priemyselnlch dom®n (EC, 201

Koncept I ndustry 4.0 predstavuje diametr8lne n
technologickich hoeigeromAtj®l net e goddkictk&il mlke si eSach.
Tov8rne s¥% vystaven® pogiadavk8m transform8cie n

Na tento trend reagovalo mnogstvo kraj2n (pri ms§
i niciat2vy na zl| epgremysetnejpradakeies pri emysl u a

Jednouzprvich je nemeck§ iniciat2va Industrie 4.0,
(Obr. 1). Eur - -pskou odpoveNou na vizvy ktorim
bud¥cnosti (Factories of the Future).

Spol olmeinmvateOom rtznych pr¢bEfgepbe khohkhumsamdhiae <
priemyslu vpr epoj en? na rast¥%cu pootuklem®i kaphecpn ygs &
kraj?2n, naj m2 L2ny.
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ObrgaAMapa medzingn®doddmmdlci at2v na podporu priemyslu

European Initiatives - Sweden N -
= Innovation for Manu- . = Made in Sweden 2030 | § |
facturing SMEs (14MS) u Internet of Things Sweden
= Smart Anything Everywhere
= Vanguard Finland
n different PPPs, = FIMECC
e.g. FoF, SPIRE ®—— = Industrial Intemet Business Revolution

= Internet of Things Pilot Factory

Great Britain ) L2
= High Value Manufacturing Zaiss

Poland
m Action Plan for Manufacturing u INNOMOTO ;
(Scotland) = InnolLot
m Digital manufacturing for the SME
Netherlands — (Mazovia)
= Smart Industry 1
Germany
Belgium L= & u Plattform In_dustrie 40 -
. I I = Smart Service Welt
= Made Different T i .
m Flanders Make (Flanders) | - ‘.A,Ut?m)rm',k fur Industrie 4.'0 \
u iMinds (Flanders) I— m it's OWL (Ostwestfalen-Lippe)
m Allianz Industrie 4.0
(Baden-Wiurttemberg)
Portugal m Integrative Produktionstechnik fiir
= Produtech . ‘l Hochlohnlander
p m EffizienzCluster Logistik Ruhr
Spain —
m Estrategia Fabricacion — ™ Austria r—
Avanzada (EFA) | = Produktion der Zukunft —
: u IKT der Zukunft
France I I
= Usine du Futur | Greece -—
= Future of the Future lle-de-France u Operational Program in the =
region West-Greece
USA =
= Advanced Manufacturing =—— Italy
= Industria Sostenibile I I
National initiatives are black = Fabbrica Inteligente

m Associazione Fabbrica Intelligente
Lombardia

Regional initiatives are blue

Zdroj: Dumitrescu, 2015

Je potrebn® transformovaS tradiln® produk| n® sy
Rast %c a fwuzi a priemyfsed m@lnmuoni lkradtmyl cha technol -
priemysel nej revolddsite ysa.a{l/Avaol d, 2016) . Kon
inform8ci eQudeébjwekdtuykanver genwiiret i §lzn&l8d nehypybar sp
vo forme Cyber-Phy si c al systems, | o umogRuj e transfor
prostredia (Thoben, 2017, Monostori, 2016). N8stup gtvrtej pl
z8sadnl proelvomnivopriemysl u, |l o vytvsg8ra tlak na r

(Gerlitz, 2016).

Industry 4.0 predstavuje prechod zcentr ali zovanej na delcreatb uw al i :
aprodukci u. Inteligehkt o oml s&b a ajr ¢ asigeti @ms ®lys g 0@
nez8visle spolePomcoivadersi a priemyselnej viroby.
Gtvrt§ priemgb®ting rprzigdesi enoavr® technol  -gie ako
syst,®mgyst ®my riadenia ¢givotn®ho cyklu virobko\
exponenci 8l ne technol -gi e, Big Dat a, Cloud Comp
telemati ka, kybernetick8 bezpelnosS at N.
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Gtvrt8 priemysel n&l zreamod ®czal pearnioce bkrewayk teif wiktt @ \
prostredn2ctvom zavedenia novich technol -gi 2.

I ndustry 4.0 je povagovan8 za Nalgiu f8zu digit.
obrovskim ng§rastom objemu d8&t ,konekt i o lttyov i emj m
n2zkoener geidelnclebhcbia@at?2), n8rastu analyticklch ke
| I osvse k o] ako s¥ dotsyyksotv@myr orzohzrga2rriean eq prenosea | i t vy,
digitBhgydmkdiyZi ck®ho s v e tobotika&3D st¥) glo k(rloda,| 8201 3

Technol -gie I ndustry 4.0 nie s¥% principié&lne nov
mnogstvo pr2stupov (Chiarello, 2018), ktor® s¥% z

Il novalnl diskurz riadenmil epylsiltei @au zamevi moldnom i
i novalnlich syst®mov, ktor® zahRRajlW%tp&dni Karwi. e,i
Triple Helix model . Por dabn@KReschale;20i8p pr2stupov

TabuQkdustry4d0zt eoreti ck®ho pohOadu

I ndustry 4.0
‘na politik=8&8ch

I ndustry 4.0

Core identita Technologick8|Inovalnil diskur z
politik8ch

VIisl edok Zmena soci 8l niingtitucionalizo

aekonomi ck®ho |syst ®my

LasovI r 8&mec Dl hodobl Strednodobl

Rel evantnosS akt|N2zka Vysok §

MognosS spolurozN2zka Vysok$§

Core identita Technologick8|Inovalni diskur z
politik8ch

Zdroj: Reischauer, 2018.

JednTdan® szl edkov zvIigen®ho vyug2vania |KT je tlal

uvagovania (livari, 2016) . Nemecko bolo prvou |

koncept pod n8zvom Industrie 4.0. Priemiksektdor ®

vytvsraj¥% impulz pre inovg8cie za tradilnim ch§8p:

2018).

Napriek vihod&8m, ktor® pring8§ga implement&8cia kor
i mpl ement 8cie. Vybran® prdk®gly poidrphbinje2 gamndopnm

vindii (TabuOka 2), kde sa sk¥mal gutz¥sdaihi msead zp o y g
gtruktur 8l ne fruozdzeyl oavraanliTez aa MI CMAC. Boli identif]
med zi pozorovanl mi H&.r i ®r a mi (Kamble, 20
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Tabu@Bari ®ry pre Industry 4.0
Bari ®y pre Industry 4.0

ZamestnanossS Gt andarafyeraen|l n§8 archite
| mpl ement al n® n 8kl ady Pokrytie internetom a vybavenie IKT
Organi zml o®e an® zmeny Bezpel nohsaasask r o mi a
Pochopenie vIihod intell nt eg rkBnepatihilitaa

Potreba zvigenlch zrulDodr gi avanie predpisov
Syst®my riadenia znal (Pr8vmranlaavng8 neistota
Zdroj: Kamble, 2018

VI 8dne snahy by sa mali Zzame&roan® empd upd cmairsu riymptl.
Digitsg8lnej tekoajomnkpri @ak t omu, ge existuje neis
schopn® kompenzovaS&zrnpmnemEenhehda.osT a-Hicksovej e t zv.
efekt2vnosti bude n §rmodemd.z ojvea2Sp t maptaweni@ wetejneg b n ®
sprydenal g@janako governance 2.0, ktor8 podporz gt
Industry4.0adi gi tali z8cie (Kovacs, 2018).

World Economic Forum v Davose identifikoval advanced ( p o k r adbdtiku Yako jeden

zhl avnlich technologicklich driverov konceptu | nd
robotickTchnafjibrliiegiy2sd wWek&dach stan% kol aborat 2
technol -giou (Bloss, 201kDwu Roboh i kKtae @ o Vtyatkv &jr, ead|
obraz technologicklch zmien spojenlTch so gtvrtou

412Podni ky bud¥Ycnostii

Eur - pska komisriakupr2 ®@0c&vPIl &8n vhospods8rskej obnov
Economic Recovery Pl an)hosktoarglr skaoal krle@%lco wiecdn & r
aspektov pl8&8nu bolo vytvorenie jednotn®ho pr2st

zvigi synergickl efekt opatren2. Pl &8n hospod§8rs

pilieroch:

1 zvigenie k¥pnej diol \h 0w pdoiwgslrgsritzopao dspotrii Bu ldoway $
dtveru,

T zavedeni e kr8tkodobTch opatren? na posilnei

v dlhodobom horizonte.

Pl 8n hospod8rskej obnovy Eur-py so svojim z8mero
gt wrO%l ov® obl atuidi a, podni kenkeegi a,nfivrh@kSiankedasr
Vr§mci tTchto oblast?2 bolo definovanich spolu 10
ouUuDI A PODNIKANIE

1. spustenie veOkej e[/3. zl epgeni @nampcovarst upu |

podporu zamestnanosti, obchodnej firmy,
2. vytvorenie dopytu po pracovnej sile. 4. zn2genie administral
a podpora podnikania.

| NFRAGT R UK TENRRGIAA VASKUM NOVCCI E
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5. zvligenie investz2ci?2 8. zvigenie investvlioio
eur -pskej infragtrukt? i nov 8vczidkela8vani a,

6. zIlepgenieW¥enaengeticl9. ngvrh |istlTch tech
vbudov§8ch, astavebnz2ctvo,

7. podporovanie urTchl¢10. vysokoirdtcerl mestt npr e
Aelenlch piroduktov

KOW% ovou pre rozvo,j pri e fmsl uKimavihavgladEveoreneet3a ak ci ;
veOkTch partner st-$%kr ian ®@8w ep avretrreg rnsot va zamer ane@
priemysel i Eur - pska iniciat2va zameran8 na ekologi ck
initiative); nai Euavpbka pndreamrg&S eva emenr geti cky
budovy (European energy-ef f i ci ent buildings initiatiwe); na
I niciat2va zameran8§ na zvlI gremyslei Pvoydungi2kvya nb wd % cencoh
(Factories of the Future iniciative).

I nicaaPddni ky bud¥cnosthil aprnd ccsht aevuurj-ep sjkeyccrhu izni c i
na nastupuj %cu priemyseln¥% revol Yci u.

Fabri ky bud¥%cnost.i okrem posilnenia technol ogi ck
w Vvytvs8ranie praegggbaoh pmindteunseramymaopbadom na
zame st n gnemgsls, v

w vytv8ranie pridmnep hodgofjys dopady ekonomi ck

odliv priemyselnej produkciezEur - py dbpl €ggeja sa kvalita ¢giv
Eur - pskej Yani e,
w z| eopagie k val i t azamgstnanoavé pr ost redn2ctvom novich t
pr§8§ca vo fabrik8ch stanetbezpéelakigivaejpgiajer
w robi Smengjpa esdst avuje kOW ovli dopad na ¢givotn®
spotreby mat er i 81 ov, zn2 geni ep@wmer\gdre2 ppri odwlkrtoobve

tvorby odpadenpgenveroberay emisi?,

w prehObenie spol upr 8ce 1 ppublis-privated pafnership o im PPP
prostredn2ctvomavefvdrdniotksetintylsiked ndic@S ppdini
kagde|] v ai@Merpitanti iav Iss k u mn T mi centr ami Zamer an
technol - gie pre virobu.

Vhadv&aznosti na vznik iniciardky RO600Si bogabud%®ch
i Eur - pska asoci §ci a vI s kiuFowpegn dactoliek of the BututeYsc n o s t
Reseach Association). EFFRA vo svojom strategickom dokumente A-actories of the Future i

Multi annual roadmap for the contractual PPP under Horizon 2020fiur | i | a hl avn® v z
posilnenie eur - psketBo02 @ rs a meytsahll ajveridbrcThra npZ88st r oj ov
presadenia konceptu Industry 4.0 na Eur - -pskej Yar

EFFRA vpol i at koch definovala 4 z8kladn® aspekty u
viroba produktov bud¥%cnoshvir ehombrmBdtke8On 0% i &Il rn
Viroba produktov bud¥%cnost.i predstavuje potrebu
uspokojuj %ce ©pogiadavky z8kazn2kov, matf ¢ eik & luy Yac
Virobcovia bs® n#j Enat gom | aseorviyrodp &kopjreodpdgi,
z8kazn?2ka, z8§roveR jeho cena | e Zz8kazn2kom akc
ol ak8vasirroweR virobca dok8&8ge virobok predaS so z
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obl asti, kt or® sa vyug2vaj %i ,prpatvrliraobey sptr®niyu k b
pohonov strojovaz ari aden2, nov® typy ban®mo2matvepadig8lt o e a
Ekonomickg udrgateOnosS viroby, ktorej hlavnou i

vgetky technol - -gie, spopt6vriédkendsos dp#glzasT nziab e
ekonomi ck¥% wildhrddain @O ol $ hwidodi®ho HOadi ska je potr
aspekt zohOadRovaS ug vo f8&8ze n&vrhu viroby, ce
viroby. Produkty makia atbyS usawkhhowam®it ni el en p
mal i wuplatnenie Hur -ipbcadsvetbowvOhMmppotenci §1 o
zl epgenie ekonomickej udr gateOnostiysvsdokoby¥%jevReg
inteligencie a modularity. Modul 8§rne syst®my s¥% schopn® prugne ¢
sa pogiadavk8m na rozg2renie alebo zmenu modul o
upravitpe@p@de sez-nnych vIikyvov alebo zmien vl
rekonfigurabpdozogt Sswesnte®mhuar dvsRa fotvd @rthovd ch kompon

Pl el om rekonfigurovateOnych syst®mov je schopno:
af unk| nohsQaidosm na rTchlu reakciu na generovan® ol
Soci 8l na udrgateOnosé& wabebyeluerniug esocgie§!| mre] ud
bud¥%cnost i bude nevyhnutn® tieto fabriky povTlg
nevyhnutn® braS ohOad naj m?2 n a pardaeckovvs8itsnke8 , p rkadceo
vinterakci.i inteligapta®owswvn?¥oije, alzar apdemi anov ®
arozvoja kompetenci 2 Zamestnancov, Vywagi taide nzne
aspojiS ich so znal osSami Zamestnancov. Pri proj
pracovi2e k naj prmiagadmienkami pré zamestnanca zp o h Oadu pracovne
prostredia, peorcgdmn- mpaehoay. hal g2m d*legitlim as
pracoviskg8, ktor® s¥%b ur|len® pre vgetky vekov® sl

OuNmstraoj mi bol aS8akgepkdbwmat eOacovn?2kmi
Environment 8l na udrgateOnosS viroby definuje,

virazn% reakciu na megatrendy s% asnosti. Fabrik
reduk wjbp¥aast i zni govania s bt h ey rperjoecvegsie? , v Tw codoyy
optimalizuj %% vyug2vanie materi 8lov vo vwigknepn
miere vyug2vaj % recyklovan® materi 8l y. Okrem t
zdrojov energie. Vr § mc i takejto nokey g&nerd®ciesypogniol n®
riaden® prostredn2ctvom energetick®ho managment
spotreby, hOadan? potenci 8l ov p rwey uzje fvakiti 2ev nremv T

zdrojov energi 2.

I niciat?va budowd%ad mo sptoid nv )ktowor en8 Eur - pskou kor
krajiny kbudovaniu vliastnlich konceptov podnikov bud¥%
podni ku bud%cnosti oznalovanl ako Inteligentnl p
Klastra inteligentnl ch f abr2k. nal g2m viznamnim konceptom |
Medzin8rodnou el ektrotech@Gém&wal. Komi si ou so s2dlI

Technol ogick® vymedzenie podni kov bud¥cnost.

EFFRA vo svojich strategickTlch dok ulneédntnoocha |l (aE wreo
z8kl adnlTch takthmwv@lt ogiody @odni kov bud¥%cnosti
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w Pokrolil® virobn® procesy (Advidnoe® Mrodbhty

vkombi n@®oivi mis vIirobnT mposmaitperii §¥ynjadauj % novd
kvirobnim propescmsyTisat st §vaj % pokrokovej g2

reagovaS ich aplikovan2m do virobniTch proces«
Mechatroni ka pre pokrol il ® virobn® Ssyst ®m
Manufacturing Systems) i vIi robn® syst®my integruj % mecha
spracovani e materi 8l ul, T etledkhnoilneitGoua aseal i zovas
Mechatroni ka okrem tohto integrovania zabezy

spol upO@gbnotiiseag prepojeni epodmiku. i N® syst ®my v

I nfor malom@nakal n® t ermdtion&ICongniurgcationl Tachnologies)
iinform&lomtnakal n® technol-gie umogRuj % vo
ng§rolnifch oper8ci? bez potreby z8sahu |l ove
(zosieSovanizeaYi adeom} ov|a je nutadtmo nparte dzp§ockilu
strojovaz ar i aden?2 .

Virobn® strat®gi e ( Mainmé agptdudeniinkgo cSht r baut deYgci neoss) t
lenozavg§8§dzan2 novlich technol -gi 2. Novinkou | e
napr2klad zmenou strat ®giciee Qoonz mi kg erreina ap rz&p
n8kl agav a

Sk ¥4as en? pracovnz2ci ( Knzoawrdeesdt gnea n Mo r kperresd)st a v u
zk Ow%l ovich konkurenlnich vihod kagd®ho z8vooc
anevirobnlTch procesov spol ol nos 8 g42s kvaywaj 2 nvawn(
pring8§ga podnikom podnety na nov® inovs8cie.

Model ovani e, psogmwu| 8evaniae (Modelling,i Simul a
modelovanie asi mul §ci a predstavuj % viznammll iz8stiuo
virobnTch procesovagrPosrroxcmwc b Trcshdtor @jrov j e mo

na zavedeninapuwyirkdlayd aamogRuj % ich vyugitie ug

Medzin8rodn8 elektrotechenek8 komssopepopabtl kdc
future T White book (InternationalEl ect r ot echni cal Commi ssi on, 201°
sadu priondcporow anz? sWwepadri/@mw hvkbudovani u podni ki

w

Vgeobecn® odpor WWliamn%a zdmeman®&I| nhaj m? na Sp?tos

arozhodovania vpodni ku. Med z ioblgstepatda irke@kéla s o ®t at nT mi
ekosyst ®mami , agilng viroba akt2zvne Zzamer a
pogi adavi ek, maxi mal sp®tiupr adokjukauchcodhod §v aat e C

zvigenie syst ®mu bezpelnostudpghteOngl abp gl
asi eSov® riegenia.

D§8§t a (i&ktoa)vy miI§izwar,z ti eto odpor %l ania s¥% zame
kt op®dwi ku bud¥%c nno8sstlie dvnzen iskaa jbw da¥s v ytongté va S. A
smer e aut ori odpor %l aj &mebruadm® aBa asktbhibegkt Ut
gk8lovase®o®Pn®@& prugne reagovaS napodmluni ace
DruhTm viznamnTch prvkom tohto odpor ¥ ania |
Y4l ohmpodvobe ochrany YdajoMhowddmiuke MmMaedmnkngw
nemene,] dilegitTm odpor Y%l an2mspre§vinmepl eimetineg gn
an§sl edspomcdwo&®yu podni ku priniesS virazn® p:
dudi a (Pewopil &)bud¥% majad?! |j edintupjad@and ik u%lbaild ¥a¢ n o
naj m2 s Mevakcow soistnojmi az ar i adeni ami |, al e aj SV O]
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prisptsobovaS sa mentakt mepodmbpokamchopnos
arozgirovaS svoje znal osti

Technol - gi e (iTeakd nonlaggdyr)l egi t ej gi e odpor %l an
digitaMnaegstiwo d8t |je neust 8§l e ppodnitwakobvan® r
spojenie generujekveOk®hobeempgd®t napr2kl ad

vie8lnom | ase (s vyugit2zm I|Internetu pedec??), n
Z8roveR tsil &tyo ad ptra potrreby o rhuwals®&gi ¢ ov pri sp.
d8t generuje mognosS okamgitej reakcie na pr?2

bud¥% zalogen® fhgzkkBényehi skst ®moch.
Gtandardy (iStodamd@adpod) Ydraamn @ 1 & itgraim nodbalr ads tzi§ c i
komuni kal nTch protokol ov zariaden?2, aby bol
avymi eRaS si inform8cie, systoadmdatliemk% Mt§amda
konceptov od miejdezd mS& rsaznollc(hand n@nind ch8§gpeci f 2k
gtandardi z8ci i

iansky Klaster inteligentnich fabr2k vo svoje
ster Fabbrica Intelligente, 2015) definoval n
ni ky bud¥cnost.

Pokr oklorvaBbnv® procesy ( Advanceidd op rtoedjutcot i soknu ppirne
zaraden® technol  -gie vyug2van® pr eproa@syi t2vnu
mikroanano procesy, povrchov® Ypravy, hybridn®

procesy a podobne.

Mechatroni ka pre pokrokov¥% virobu (Mechaitdoonics

tejto skupiny technol - gi 2 praitadiaacee ntzeoahyn ol
inteligenttre®@ hmmbotgy ek @mfei BNVEhi wa i nteligentnl
Met - dny8 sa rrogj esipmul 8ci upropd¢B8npopoaaniee a( Met hods
simulation, planning and forecasting) it %t o skupinu tvoria technol
asi mul 8ci u piadenie pr&@duktuhproeesu asy st ®mu , pre progn:-
(predikciu) nilckho n©ws pved mamelovanie asi mul §ci u produl
i novat2vnych materi 8l ov.

| KT pre virobu (I CiTvtfedgrt omarkwfpa cnteursi¥hagyyget ky

prenesenie nnea§lomenBei 3vaeta do virtu8lneho pro
veOk®hogstva d§t, naattchmatiizaicadad e®@ cspur aacovani
podni ku samotn®ho, epamothnapfdewnl eobgvebusesyr any
| KT technol -gie pre riadenie energetick®ho ms

Strat®gie pre ri adsforim@nufaciuing managém@rnt)ri avitefog i e
skupine s¥% hlm&ster afjed -mday tavor bu novIich biznis
z8kazn?2ka, tvor bu dod§lviza1i$en@delo@cvkorrsbtirna@tc@gji2
sdodg8vateOskImi reSazcami

Virobazai nut i eh immaotvearti28inoyvc ( Producti on and de
materials) T naj rozg?2reajij yowateZ vnej gou skupinou | €

zameranich na uskladneni e e nsetrgv eeh n 2n@at et ew a 8
di splejov, materh2¢, zmihlorg® ma®t oaban BV igt eOn® vys
vikonn® materi §ly.
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w Technol -gie pre udrgateOn¥% virobu ( Tietcg8htnoo! o g i
oblasS je prim8rne zameran§ na opakovan® spr a

virobeed mat am@rosS samotnl chpaginkacesov begi aci
w Technolmeti-edya pre podni ky zameran® na Oud?2 (T
human-centred manufacturing) i d o tejto skupiny pat ridyg t ec
Zzameran® na zI|lepgenie i ndoetropnkazaredenjasiprmal upr 8§ c e
bezpel rkosnS oat na pracovi sku, na n8vrh atrakt
Oudsk® znda awyivegiat i e Oudsk®ho potenci 8§l u ako z

Rozdiely vo vymedzeni ach jve/dpr dtvlaij Wl cnhajtmPo rzcoo vy pdeac
ajzhOadi ska gpecif2k hiDadmnstlai vilncphl ekneajt ZEci € konc e
vgpecificklch n8rodnlTch podmienkach.

4.2. Podpora konceptu Industry 4.0 v podmienkach Slovenska

Rozvoj konceptu Industry 4.0vpodmienk ach Sl ovenskej republiky je
strategi ckT mi mat eri 81 mi, ktor® boli schvg8§len® V

Jedn8 sa o:
w Strat ®gi aiwlowvkwm® @re intelige®K)n¥% gpecializ
w Koncepcia inteligentn®ho priemyslu pre Slover
w Akl nT impit@8higentn®ho priemyslu SR

4.2.1 Strat®gia viskumu a inov8ci?2 pSKe inteligen

VI §draokvu 2013 schvglila Strat®giu viskumu a i no:
(RIS3SK)®>, ktor &8 bola priphaspog@8&§mMsinvatB8Rst Momi ster
vedy, viskumu a gport uz §sR, u pboandionp ovd rEidkya tSeROsak ®h o
a viskumn®ho sSSKktorea. aRIt®3 kondicionalita pre Oy
ai novégci e

Strat®gia urlithdchr mbi wsy 2pmi or

w Obl asti hospod8rskej gpecializ8cie

w Perspekt2vne oblasti gpecializ8cie

w Oblastigpeci alh@&diieka dostupwickumadedhk kalpaa?2t .

Vr 8§mci kagde|] obl asti bol i identifikovan® kOl
relevantn® pre koncept Industry 4.0.

Obl asti hospod8rskej gpecializ8cie
w Automobilovl priemysel a stroj8rstvo

w Spotrebng8 elektronika a elektrick® pr2zstroje
w Il nformaln® a komunikaln® produkty a slugby

5VI §8da SlovenskejStrreptu®ddii &k ywmipLR8EMB P :apre inteli,gentn¥% g
uznesenie vlig8dy SR | .. 665/2013 z 13.11.2013
®Vi N. pozn&mka .pod |iarou | . 1
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w Viromspracovanicelegel eza a

Rozvoj ov® ptreen doebnlcaiset i hospod8r sk &jel gpramitanl® zp§ ei @
Industry40o0znal en® )kur z2vou

W zvygovani e dom8§cej pridanej hodnoty produkt
technoVvVigiédkhov vedy a viskumu do virobn®ho
w rozvojvi robnTch postupov v priemysle orientovanl
zdroj ov, vyggiu mieru recykl 8cie a vyug2vani
prostrediu vytugdhronl ogeidelc®mo rozvoja a inovs8c
wvyug2vanie, nmhs&deminé eadoposi aO poug2vanich
modern®vbkm a vygg2m komplexom ¥%gitkovIich vl a

spracovateOnost.i (obr8banie, tv8rnenie, sp8ja
wrozvoj technologicklch investivalcbBtce] Boens
energetiky a integrovanlch priemyselnich zari

OahkTch nkoodveorvnTach materi 8l ov vo virobe dopr a:
cieOom zni govania @elRlpeejkuhrtkotznelsdnejja ek on c

aplikaln® vyugitie kompozitnlTch materi §l ov,
wrozvoj technologickich investilnlch celkov, n
zariaden2, s ohOadom na internacionaliz8ciu
wzefekt2vneni e @irotdiukKindrk hpraod es ov,
w pougitie robotizg8cie a I KT vo virobnlch proce
w zapojenie sa do dod&8vateOsklch reSazcov a in
j e n8kupomi)
w transferknow-how od veOkTch k mallTm a naopak Vv r §mc

w energetick§ ef ekt2vnosS a obnoviteOn® zdroje energ

Perspekt2vne obl asti gpecializ8ci e
w Automati z8ci a, robotika a digitg8lne technol -
w Spracovanie a zhodnotenie OahklTch kovov a icl

w Viroba a spracovanie polym®rov a pvogtaszvn)
smart fertilizations)
w Kreat?2vny priemysel

w Zhodnocovanie dom8cej surovinovej z8kl adne
w Podporai nt el igentnlTch technol -gi2 v oblasti spr
viskytu.

Rozvojov® tendencie v perspektdewvyuanlt n®ndpsarget odd la s
4. 0 ozrkalregiR® ou

w nov® technol -gie umogRuj Yce prenos, spracovart
winteligentn® produk| n® syst ®my,
winteligentng a priemyseln8 doprava,

wtechnol -gie pre inteligentnl managment spotr e
w progres2yeke® d¢eminol -gie pre virobu modernTch
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technol -gie a slugby prejakptenygydgavotna st :
diagnostiku a wellness,

podpor a inteligentnlch technol - gi 2 v obl ast
regi -noch viskytu.

asti gpekOadigl8ai @ogt upnlvcihs kvuemunelcckhl ckha paa c 2 t .

materi 8l ovli viskum a nanotechnol -gi e,

i nfor kaolmmni kal n® technol -gi e,

bi otechaobi-gmedi c2na,

ptdohospod8rstvo a ¢givotn® prostredie,i?2vr 8ta
getrklT ghvotn®mu prostrediu,

udr gateOn8 energetika a energie.

Rozvojov® tendencie na z8kitaldevamtsn @ pdusinedDo Wiaa s R
oznalkeunr®)y vou

w

w

Val v obl asti novlich materi 8l ov, i ch kompon
vyugitia v praxi,

Val v oblasti sp8§8jania dynamicklch | ast?2 stro
gi votnost.i a vi,konnosti zari aden?2

v obl asti pl astov vpris kum a orviyeungt2ovvaannile nrae cy

abi odegradovateOniTch plastov v gpecifickTch
givotn® prostredie po ukonlen? doby ¢givotnost

Val v obl asti zv8rania, navs8rania a aj netr ac
Val techmoprigegkpm a Sagbu surovz2n,

Val technol -gi 2 z2skavania elektrickej energ
sl nko, vietor, biomasa a geoterm8lnej energi e
viskum v jadrovej energeti ke so zameran?m n.
pal i va; aksbomv rgtvrtej gener 8ci e a probler
Sl ovenska v glob8l nych projektoch,

vivoj v obl ast.i zl epgovania %l innost. Syst ®me
vivoj inovat2vnych riegen2 umogRuj %cich racio

alesnomhos pod8&8r stve zni guj %cich zaSagovanie §ivo
hnojivov® syst®my a chemick® substaokhnel pguég?
so zamem@angmeci §l ne chemick® a-vlararjacriue g € k®
kontexte @adame$Hai &l amy a posil Rovania vn¥%tor

T®my relevantn® pre koa¢tepggenpdwmsePer ¢ p8k 8je mPc !
obl astiach gpecializ8ci e, prilom vgak ich vymedz
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4.2.2 I mplemenB88K nl pl &n RIS

Prepotreby i mpl eme n 8Khcdle VRpSr3acovanT | mpBISK meknttoarlTn Tb opll
schvglenl VAKdmu ©BREN urlil splsob detailnej id
potreby i mpl eSKeagtpeaiid i RIKY3 pr e WWpsek vanhnnd ve§pcrioegr a m

Naz8&kl ade anallz bolo urlenlTchk¢orfiaeaho bpd $ ohbleas
prioritn®8mbi atszVv. vAentr epr equéto: iaa l di scovery pr
1T Dopravn® pprost2ledktyorol i e
T Priemysel pre 21. storolie
T Digits8l ne Sdatvewnrsk oprai kmy s el
1 Zdravie obyvateOstva a zdravotn2cke technol - ¢
1 Zdrav® potraviny a givotn® prostredie
Detail n®tpgwi opr odhiklItiov® |l em® ey o v(gpert2klTochhap d b. m&ma c
koncept |l ndustry 4. @Wvedendocthl kdo nk@&ng.f eRalkze Vv a v € ma
dom®nami , pri zohOadnen?2 mopikoo loncéptu ingubty 4.0, eni a pr |
vr 8 mc i jednotlivlch dom®n rtzna. VzhOdpeklm na p

Priemysel 4. 0) s¥ priamo rmadowy mienysel®u praduk@auy S Yav i S
Napriek tomu je modgn® ptl adimri Bmopgi chk®cbbdasmt®n. Na
mogn® vyugitie amaid@®nzy Zhirgavd et zardvytvraz elOs t vac lan o |

pri produktovej 12ni2 V]| asng, rilchla a validntg
produkt ovej | 2 ni 2 Progres2vne technol  -gie z2sk:
vl esn2wrt8vredio m@rZzdr av® pogrea®t pyosaiNi gdjiie. s¥% uvede
produktov® | 2nie priamo relevantn® I ndustry 4.0.

Produktov® 1 2nie pre dom®nu Doppicaaon®| pvast n®e ¢k
o b | _mdustry 4.0°%

1 Progres2vne technol -gie viroby a spracovani a
technol - gi e, v8kuov® metal ur @ Dc k ®madosteavh nol - gi
adit2vna priemyselns§ viroba, pokrol il ® tech
automatizovan® a robotizovan® virobn® technol - -gie

T Zariadenia a syst®my manipul 8cie s materi 8§l
syst®my pre zlepgenie bezpelnosti, automati z?¢

T Materi 81| ysenzapty a prkky. Yar vy ,

f Optimal i z8ocvilachpopdrnoickesov (napr2klad virobnTc
auditovanie procesov a pod.).

f Zvygovanie kvality a presnosti viroby (napr2k
a pod.).

TDPVI 1 (I2mpl7Zmentalnl pl &n Strat®gie viskumu a inov§gci
Slovenskej republiky, Bratislava 2017.
8%Vi N. pozn§mka .pod |iarou | . 1

9 Zdroj: https://www.opvai.sk/media/99315/produktove-linie-pre-domenu-dopravne-prostriedky-pre-21-
storocie_web.pdf
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Programov® vybavenia pr e inteligentac® vIirol
syst®my, managment slugieb a procesov.

I nteligentn® riadiace a virobn® syst®my, vr §
syst®mov a intralogisticklch/ manipulalnlch
(napr2klad aj digit&diia §«lirao brnTacdhe nprao c eds qgvi taa l
Simul 8ci a, model ovanie priemyselnlch, dopravrt
Riadenie technologicklch a logisticklch proce

Viskum a vivoj Kkomponentov a uzlov pre autor
procesov.
Syst ®my pr e ri adeni e aut omati zovanTich prac

auton-mne riadenie, dopravn® a | ogistick® sy
na I ndustry 4.0, Continouos | mprovement, di a
anal Tzy dWloidnonvo sztliej, neh®'d alebo disfunklnos
Viskum a vivoj komplexnlTch robotizovanTch sy:¢

Produktov® | 2nie pre dom®emianmoPel emas e h@Rpdopseye2 dbl at

4.0

f

E]

f

Progres2vne technol -giéevigobby a sprabavaniza
technol - gi e, v8kuov® metalurgick® technol - gi
adit2vna priemyselng8 viroba, pokrolil ® tech

automati zovan® a robotizovan® virobn® technol
Zariadeni a a syst®my manipul 8cie s materi 8l om ¢
y

syst®my pre zlepgenie bezpelnosti , aut omat.
Materi 8ly, gtrukt¥Yy, senzory a prvky.
Optimaliz8cia podni kovich procesov.

| KT produkty peepptev8§&zkecanbl -gi2 a virobk
l oT, riadiace komponenty a syst®my, senzory,
Vivoj programov®ho vybavenia pre inteligentnd
syst®my, managment sludgieb a procesov.

Simul 8ci a, model ovanie priemyselnich, dopravnl
prev8dzky energetickej n8rolnosti a environme

Kompl exn® robotizovan® syst®my vr 8tane auton-
I nteligentn® riadiace a viroen®lskhsi ®mel vgéhn
Ssyst ®mov.

Syst®my pre riadenie automatizovanlich pracov?

Produktov® I 2nie pre dom®nu Digipridmonel SVamen®kpr

0 bl &mcuStry 4.0

f

Cloudov® riegenia so zameran?2m na mul tikriter

10 Zdroj: https://www.opvai.sk/media/99316/produktove-linie-pre-domenu-priemysel-pre-21-
storocie web.pdf

11 Zdroj: https://www.opvai.sk/media/99313/digit_creativ_domena_final 22032018 pp.pdf
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f Anallza big data pre potreby zvigenia efekt

analytick® a predikt2vne n8stroje,;
Cloud to Edge computing i vyu g2 vani e ser vhbo snadelu oboudovejnt ov an ¢

architekt%ry a topol  -gie, ktor8 pos¥va sprac:
zdrojom;

Kybernetick8 bezpelnosS a bezpelnl prenos ¥d:
Perspekt2vne kol aborat2zvne systi®myonuani kathe
Yar ovni, syst®my strojovej komuni k8cie nez8vi s
Nov® pokrolil ® interak|ln® syst®my (Il nterakci e

Syst®my pre bezpelnosS zdi eOan®ho priestoru

I nteligentn® riadenie virobnTch celkov zal o
virtug8lnych vT riodbinglicthg Isnyes td®&mojclha vIroby;
Optimali z8cia externej a internej l ogi sti ky
transform8ci e;

Automati zomapnR®ostysol®y kvality, metrol -gie a
digit8l nom podni ku;

Umel 8 inteligencia a aplik8cia prostriedkov I
rozhran2 bezdr®tovej komuni k&8cie a ich integt
Inovat2vne a i ntuit2zvne formy ri adeni a robot
vizug8l nych, hapticklch a zvukovich vazieb:;

I nteligentn® technol -gie pre zvygovanie ener

|l novat2vne met-dy riadermied i D viylsalkeés kapiae Oo m
tl al e;

| OT ri egeni a pr e priemysel (1'lI OTs) S Vyudg
infragtrukt %ry,;

Tvorba transformovateOn®ho a gk&lovateOn®ho
roboticklich syst®movogirsetirkggpniemys&toepneyl i
Bezkontaktn8 inventariz8cia a monitoring skI 8
prostriedkov (napr. drony) s prepojen2zm na pl
I nteligentn® met-dy rozpozn8vania objektov v
ingpekciu a riadenie virobnlch procesov;
Prepojenie informalnlTch a znalostnich syst ®mc
(prepojenie technologicklch syst®mov s ERP a
Aut omati z8cia a robotiz8cia kO%% ovich technol
Inteligent Nn® met -dy rozpokip@lVabhabhow®jektlewmie pre
aplik8cie a |l ogistiku;

Bezpelnostn® riadiace syst®my;

Strojov® videnie a in® met-dy rozpozn8vani a,
eduk8siareoskopi a, emo lwielboro® ®a mlpil Kk &Sici e, konve
Vivoj programov®ho vybavenia a technol :-gi?

komponenty a uzly, ako aj mest8 a komunity;

Simul 8cia, modelovanie priemyselnich, dopravrt
energeti c k e j ng8rolnosti;

Apli k8cie na b8ze umel ej inteligenci e;
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T Slugby a riegenia v oblasti spracovania veOk
(Big Data, High performance computing, cloud computing edge computing);

f Viskum, vivegr agr eo¥gEcyohon, itechmol -gi é& pre ¢
vizualiz8cie a spr2stupRovanie multimedi 8l ny
virtu8lna, zmiegan8lallgii er;o0zg?2ren8 realita a

Prioritn® obl astmcidefriodakigwm@niethl il Ind? dom®nach
priority pre zameranie rtznych typov podpornich
VavVv, al e aj transferu technol - -gi 2kaphedn gt lview®& j ¢
VaV organiz8ci 2.

423Podpora inteligentvnlOPh ItlecHmslS gilsskum a inov§

Ministerstvo hospod8§8rstva SRdveyhlk@sprddidadagieo zdr o]
gi adost 2 o] poskytnutie nen8vrat n®hna pofipprman| n ®h
inteligentniphieimyswscli Lik@Ryal-MH/DP/2018/1.2.2-15, OPVal-
MH/DP/2018/1.2.2-21), ktorf c ki e OQom bol o podpori S zawmé€Hzghte
v podnikoch.

Vi zvy ur | ocednaetoin projefstev mu s 2 byS n&8kup dl hodob®ho ma
i novsg8cie produktu al al ebo procesu prostredn2c
definovanich inteligentnlich riegre@imci Privikyy i QP ¢:
MH/DP/2018/1.2.2-15% ur | ekyl@rf yzi k8l ne syst ®my, digitaliz§gc

automati z8cia virobn®ho procesu, robotiz8cia vIi
Data, syst®my riadenia ¢i vodjnl®h,0 expkdrme nwdir®lbrkeu ,t
rozg2ren§8 real i VhzwanoyRosmsppelnmeali z8§ciu opatren?

zabezpelen?2m kybernetickej bezpelnosti

Nadv?azuj %c aOPVal-MRA/DR{2018/1.2.2-21* rozumne r oz g2ri | a technol
zameranie projektov, prilom zaradila riegenia do
Kateg: -+Siymergi ck® a pokrolil ® inteligentn® riedgei
Pokrolil § t ie lveynsapteilkkea komuni kal n® ri egeni a S

r§diotechnol -ginforpm&ciprenmsvirobnich a prepoj
priestoroch ako fyzick8 realiz8cia komunik8cie
porovnat eOne komunikalne siln® riegenia vo virob
riegeni achd?® IVeygtivt8ir apjriwok infragtrukt¥%ry priemyse
Kol abor at 2 vniar ireqbemtiiakav pri emysel nej aut omati z8c
automaticklch zariaden?2, ktor® dok8gu opakovane
priemyseohejvviesne] bl2zkosti |l oveka, bez nutn
a oddel enia robota od pracovn2kov. Pri kvalite
2Vi N pozn8§mka pod |iarou | . 1

13 https://www.opvai.sk/media/99465/vyzva v-zneni-usmernenia-c-1.pdf
14 https://www.opvai.sk/media/101600/vyzva v-zneni-u5.pdf
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na zvygovanie konkurencieschopnosti, VI 8duane t e
naprogramovanlich robotov, umogRuj % gtandardi zov.
rovnakej vysokej kvalite, porovnateOnej s najlep
Kyberf yzi k8l ne sysrii®nyeniCP,S)vytvoren® ako kompl ex
riadiacich prvkov, ktorTch prepojen2m vzni k8§ z8§
spojen2 s vysoko vikonnim softv®rom a ¢gpeci 8l ny
komuni k8ciu medzi virobnTmi a manipulalnimi zar
re§lnom | ase reaguj¥% na potreby virobn®ho proc

produktu, viroby, skladov®ho hospod8rstva, robot
riadenia dodg§vateOsklich reSazcov a Nalg2ch prvko
Digit 8l ne dvoj| a-i(nDiediitgelntTwi m)i egeni e, ktor® fung
fyzick®ho objektu a procesu (virobku a viroby a

jeho |linnosti v re8lnom | ase. skingiotr&lvn e ndv cgjl |oav as
fyzicklTch objektoch, ktor® vyug2va obvykle na op
a umogRuje optimaliz8ciu prepojen2m s ekonomickl
Auton- mne manipul al n® a enianBralobgi sIYin®K Bhana piud @ |
mani pu-mabnbn® zariadenia vn¥Yatornej l ogistiky (i
materi 8lu a virobkov vo virobniTch priestoroch

rg§diokomuni kal nT mi z &PiSa dae niinalnmi  ssiygsnt §&l moanm i s bez

bezdotykovou komuni k&ci ou, s vysokou mierou fle
pomoci preprogramovania alebo aj samolinne s vyu
rozhodovac?2ch n 8 &amrumelginteligence)pr . s pr v

Kompl exn® riegenie kyberneticke]j bezpel nosti v

alebo technol og-ikcokmgphloe xo®l krui egeni e ochrany fung
priemyseln®ho syst®mu pred bezppealmiostirzlnngic ha tk e

obvykl e o] sYbor hardv®rovlich zariaden?2, gpeci
expertnich postupov, ktor® funguj % v zl|l adenom s
hal vy, linky alebo sw¥Wstavy st r o¢ alebo intdligemrgpm | %c i c h

syst ®me .
Exponenci 8l ne teckgeni @ai,e ktor ® pracuj % s Vys

technol - gi ami (biotechnol -gi e, neurotechnol - gi
inteligencia, pokrolil 8 robotmekraanidcr)gnys, Vv3iDactnl8e
inteligentnim prvkom alebo kombin§ciou prvkov pr
riadenia s prvkami umel e| inteligencie. ML gu tv
inteligentnich riegen2 a s¥stav.
Kateg:-tPiokrd| il ® inteligentn® riegeni a
Priemyseln® kamerov® syst®my (Machine Vision), S
-Syst®m, ktorT umogRuje digitalizovaS produkt al e
ktorT mogno analyzovadcsh sn 8vsyturgoijtc®vm sPorfit v®proard o v a
preverovaS zhodu (kvalitu) produktu, urliS pol ¢
mani pul 8ciu a podobne. UmogRuje tieg identifik?s§
pol ohy a Nal g2ch pari @metbrj®wk,t orvgz pmzad §war obrazu
Riegenie kyberneticke]j bezpel nosti jednotl i v®ho
celku-ri egenie ochrany fungovania inteligentn®ho |
jednot!l i ve®ho t echnoleorgn ectki®hkol necie | hkruo zpbraendi krytbz ny c h
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o sWWbor hardv®rovich =zariaden2, gpecializovanT
postupov, ktor® funguj % v zladenom syst®me a z
zariadeni a, pr2padgej Yaaejej vsisepoyendmnregi me &
syst ®me .

Digitaliz8ci a v r-oibmt®nloi gemoo®suri egeni e, ktor ®
integrovan®ho pol 2talov®ho syst®mu, zlogen®ho zo
anallz a rtznych n8strojov urlenlch pre spolupr §
Funguj e akmpr vdotkl eignttdl i gentn®ho riadenia viroby,
cielen®ho zberu d8g8t, ktor® opisuj¥ fungovanie pr
3D skenovanie -i nteligentn® riegenie, ktor® pracuje s
zariadenia na vytvor ediigi tt&lonedniomentzri @Bl pehest o
virobe, l ogi sti ke a Nal g2 ch priestoroch pri emy
technickTch prvkov a technol -gi 2. UmogRuje vyt
dynami ck® procesy s tpair@govanhaml gdbemevbastnost 2
Automati z8§cia virebm®balbi pamtcre® uri egeni e, ktor®
ci ebavedoml proces zav§8§dzania automaticklch str
umogRuj %cich plne al ekon 8woa Sv ypsroikeenjy smil exr®e [ vy no s |
samolinnich strojov a inlch zariaden?2, s Yl oho
kontrole a servise. Ilch cieOom je zvigenie efek
monot - -nnych, fyzzdkgvietra$aguy®bich a na presno
Robotiz8cia vIrobrni®hgenpgraocve spuri emysel nej aut omat
vyugit2m automaticklch zariaden2, ktor® dok&8&gu
|l innosti v prokeysPrnekvalite a rTchlosti, ak§
zvygovanie konkurencieschopnosti, vr 8t ane techr
naprogramovanlch robotov, umogRuj % gtandardi zov:
rovnakej vysokejkval i t e, porovnateOnej s najlepg2mi vislec
Rozg2reng8-irretadliitggent n® ri egeni e, ktor® pracuje
integrovaS re8lny obraz sveta o umelo vytvoren®
vyugit2mapgon22tva | ogistickej obsluhe viroby. Pot
poskytovania inform8ci?2 o virobnlch procesoch v
postupov a rozhodovanie o prebiehaj %cej virobe,
obsluhy.

Kat eg:-Ziaailadenia a syst®my s inteligentnou podp:¢
Z8kl adng8 automati z8cia-jaedghatBcv@hol poboésh, ma
inTch zariaden?2, ktor® s¥% vybaven® pomocnim syst
(napr . aut ofmadli ckall elpomd pol ohovadl o) . UmogRuUuj Y%
vykon8vanie |linnosti a odbYsr anie opakovanej [ i
vyug2va prvky, ktor® umogRuj % ich zapojenie do Kk
Nov® seniznodrtyalvgaiiga ta e technol -gie na zber a anal
ktor® reaguj % na pogiadavky inteligentnich tech
vec2, bezdr'tov®ho prenosu d§t, a Nalg2ch. UmogR
opakovan? al ebo Ykonov), merania fyzik8lnych velil:
digit8lnej formy umogRuj % ich zapojenie do kompl
Big Data-i mpl ement 8cia procesu a vyugitie zariaden?
anallTzu veOk®ho mnogstva wWdajov v re8lnom | ase
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procesov a riadenie ¢givotn®ho cykl u, na ktor ® ne
n8stroje, ale vygaduj ¥ si vyugdgitie ¢gpywoen®&l nych
vstupov, s ktorT mi pracuj ¥% zariadenia a syst®my,
riegen?2.

D8t ov® centnrgunal §ci a gpeciali zovane]j zostavy f
pol2talov) a nevyhnutnej t achmicdckoesj§ viamfirea ¢at rsuyk t8Yy
potreby smart riegen? mu s 2 poskytovaS dostatol:
prepojenia pre funk|ln® vyugitie. Predstavuje te:q

kt orom mogno prep8j aS koamklye x rf eujngg2ug hicien tve Iri§gmcrit n
Cloud pre Smart Industry -1 nf or madé m®ni kal n® riegenia, ktor® p
dostupn¥% pam2Sov¥% kapacitu v mnogstve a technicl

softv®erov® a komunikaln® riegenia online. Pred
infradgtprukt Yprrostredi e, % ktorom mo g n o prepg8j a
kompl exnejg2ch inteligentnlich riegenz.

Aut on- mne a semi aut on- mne inheaprdgl adi cnko® i Ep &t
automaticky riaden® dopravn® zari aidelkhiea&l elkd ouwdd is
umi estnenlch % podl ahe, pr2padne poug?2va | aser
UmogRuje vykong8§vaS sofistikovan® logistick® proc

vr8tane dodania vIirobn®ho vst upu zagaddnia,dojehk r uk § m
procesu alebo pomocn®ho mani pul aln®ho zariadeni a
syst ®m, ktorT pracuj e S i nform8ci ami pre gt 2z hl
automatick® sklady, teda VveOkeokanpaecgirtorv& nrl eng &laomoG
mani pul alnim syst ®mom.

Podni kovl informalnl sy s-tEaterprisedResdurca Planning® BRP) mi
isoftverovl n8stroj na evidovanie a pl8novanie g
UmogRuj e stroj owtoe gsrporvaacS vka@vlaovi® podni kov® proce
objedn8vok, pl8novanie |innost2z, evidenciu z8sob
umogRuj % cez gpecifick® prepojenia, premosteni a
gtrukn¥movds8tami z operalnich syst®mov virobnTch
kt or® umogRuj % prepojenie do komplexnejg2ch inte
Virobn® i nf or ma-|(MaBufastyirgtex@ougon systems i MES) i soft v®r ov ®
ng8stroje a LUktriacRE kbhbr@®Jtworia funk| n® vazby me
syst ®ma mi a syst ®ma mi pre riadenie a automati z
produk| nTch procesov. Z8roveR vyug2va prvky, kto
i ntel i gdretgrein@h

Syst®my riadenia ¢i vo {ProdubtdifeaygekManagemdnt Sysiekns -

PLM)-i nf or mal n8 platforma, ktor8 obsahuje z8kl adn
servisn® d§ta o virobku. UmogRuje tuowl BohkeVed:
ng§vrhom virobnTch a logisticklch procesov. Fun
inform8ci?2 o] virobku a procesoch, pr2padne | i
kompl exnejgieho cel ku. Obsahuje ti edgmpdrewky, gk tcdh
inteligentnich riegenz.

Pr edi kt 2 v n(Breditiider Mpimtanance - PAM) - n 8st r o , ako pomocou ¢

met - d, vyugitia digit8lnych d§t z prevs8dzky a
umogRuje rozg2ri S al 8npr edriSbyexiBpazdacRujp, ked
servisn®mu z8sahu na z8klade anallzy vivoja sle
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l yhania stroja nielen n a

dst . Odhaduje riziko
T

z
kontinu8lne sledovanlch d8t z prevg8dzk

V r8&§mci vIi-MWDP2MBANRIL5 bolo k 31.12.2019 predlog
gi adanej vigke NFP 5% ac6nd uz@&nfpodm,] ek ttooohoo vIigk
923 657 EUR. Z8ujem podni kateOsklch subjektov
s¥%| asnosti MH SR eviduje 40 zazmluvnenlch projek
701 EUR.

V. r8&mci vI-MHDP2M& N2l bolok3l. 12. 2019 predlogenlich 2
giadanej vigke NFP 154 517 100 EUR. Z8ujem podni
vizvy o] 54, 5%. V sW% asnost.i MH SR eviduje 61
zazmluvnen®ho NFP 40 393 384 EUR.

Uveden® poedQkidzau§we] em mpldenme&mtvE§ @i u rtznych technce
konceptu Industry 4.0.

424Koncepcia inteligentn®ho priemyslu pre Sloven:
VIig§da SR schvglila materi 8§l Koncepci ®, ikhtedige
vypracovalo MHSRvspolupr 8ci so z8stupcami priemyslu. Konce

Strat ®gi uiwlovkem® @ore intelig¥ntn¥% gpecializ8ci

Koncepcia priojietogep@Ai emyslu sa st8va zavsgdzani

viroby, di gii taaliiaz8 cihe syst ®moyv a vyug2vanie ko
Zabezpelenie interoperability a fVUMNxkadiilrntter rmpetdu
sa stane integr8lnou | asSou priemyselnlch riad
vymi eRanTch dgtodvédal dumklsmg8 anallza veOkTch ¢
procesov, prepojenie v cloudovom prostred?2, roz
tl al . nf

Vr 8§ mci dokumentu! geyemi enpgaclo technol-botyjlaTkT ch ob
PLM, CAM, mechantronika, Cloud computing, Kyber-f y zi k81l ne syst ®my, aut om
obchodvn®& cabn® modely) avgak neblastiMay.e gpeci fick®

Koncepcia identifikovala presahy do kompl ement §r
Energy, alebo e- Government.

425Ak |1 nT pl &n inteligentn®ho priemyslu SR

N§sl edne schvs§lila VI &da SR Ak | slo pgiS§no ki on tdeelfiigneon
% elom, ktorl je prskKamdokamepnéniurmhal RnNa3|l edovn

V] §da SlovenskejKaorepamdii&yi ft2é@lligent n ®h oznegenie e my sl u p
vi 8dy SR | . 490/ 2016 z 26.10.2016.

¥v] §8da SlovenskejAklemiubpli &ry i(12t0ell8i) g,e nu nMehe mpird ewlysSd yw
461/2018 z 10.10.2018.
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AVytvori S paoadomivojkysIprvensk®ho priemyslu, ktorl
digitalizal n® trendy, S ci eOom zvygovas$s konkt
udr gat eOn®ho rastu pr2jmov, zamestnanosti a kval

Naplnen2zm Akl n®ho pl 88nu i ntreokiugen®hm§ pvy tevnyrsil S

predpokl ad aspegnej] transform8ci e sl ovenskej €
priemyslu, s predpokladom nagtartovania digitald]@
Akl nl pl&n definoval, ge Ajpadmrebygpliink®tdmg@&md nwih
predstavuj % obl asti kybernebokiykyfumeDek unemttel i

ni ekoOko kOl ovKtccr Tteelc hjneo Ip agtirretvn® realizovaS Va

Pokrolil ® roboty

f auton- mne, spolupracay »ce priemyseln® rob

T poletn® integrovan® sn2male (nedegtruktzvna
kamery

f HMI (CPS) rozhranie hlasovich, hapticklch, vi

Priemyselnl internet

1 sieS strojov a virobkoyv

f viacsmerovs§ komuni k8&8cia medzi sieSovimi objel

Simul 8ci a
T vyugitie %dajov v re8lnom |ase a zrkadlenie f

mt ge zahRRaS stroje, produkty a Oudz2. To
optimalizovaS naet daé¢mgira pstoodajka  rade vo v
fyzickim prechodom, |2m sa zn2gia | asy nast a\

Rozg2ren8 realita s inform8ciou v re8lnom | ase
1T rozg2renie reality pre %%drgbu, 1l ogistiku a |

T podpora pre efeke2vmé ozmrazovan
Pr2davn§g, podporng viroba (napr. 3D tlal)

T 3D t1l al naj md@ pre n8hradn® diely a prototypy
Big data a anallza

f komplexn® vyhodnotenie dostupnich %dajov

T podpora rozhodovania a optimaliz8cia v re8l n
Cloud a kybernetick8§ bezpelnosS

f spr8va obrovsk®ho objemu %dajov v otvorenlch

1 vysok§ %WroveR vytv8rania siet2 medzi intelig

vedie k obzvlI §8§gS vysokim bezpelnostnim pogi ac

Dokument urluje, ¢ge Atieto tec®hmwmeé -lgpucYemag it potle
k plne integrovanIim a automatizovanim virobnTm t
Vvz8j omnej interakci e, analyzovaS d8§ta pre pred
flexibilnejgie a efekt2ve&Spagce pudéepyneDon§eatr
SVojej dOgke. oudsk8 pracovn8 sila bude | oraz v
zaoberaS naj m2 fyzicky n8&rolnT mi a opakuj Yaci mi
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povagovaS zhO@pdiiookada ty me&mpevavoji kancepta Industry 4.0 na
Slovensku.

VzhOadom na g9glob8&8lne technologick® trendy je v

pozornosS aj technol ogickej obl asti Umel 8 intel
do vgetklch identi fUnkedv8a nilrcthe Idogte@m i ad ¢ ret ijfeidknoovus
vr 8§ mc i materi 8l u Vichodiskovl ng8vrh prior?2t SR

obdobie 202171 202 7, schvg8§l en®ho Radou vlI &8dy Slovenskej
2021-2027 dRa 3K phdpare2utndle inteligencie sa Slovensko zaviazalo aj vr § mc i

strategickTch materi 8l ov: Strat®gia d§gliedgheae]
VAKI nom pl 8ne digit8lnej tran®0adr m8cie Slovenska

43.Pot enci 8§81 OudsHabtivle dydr ojl sxkdiemu§wani a
rozvoj Industry 4.0

Na Slovensku ptsob2 20 verejnlich vysoklch gktl,
relevantn® pr e oTerdtokenGptcadaduje do00mnohlch, rtznec
a preto definovanie jednoznal n ® h o Zamerani a relevant n®ho pr e
predmetom diskusi 2.

Pre | o naj kompl exnej gi-vel skmangm®hanipoteade Kk o na

verejnlch vysoklTch gkol 8ch %steavsyem kzaohr@hus a K
nasl edovnimi obl asSa

T Automati z8ci a, roboti ka, kybernetika, umel 8§ i
T I'nformati ka, kiomuai kal m® aechnol -gi e, i nf or |
inginierstvo, mul timedi 8l ne telekomuni k§8ci e,
inginierstvo.

T Kongtr uotvaavneiben,8 smechani k a, , stroj 8rstvo, t ec
virobn® technol-gie, progres2vne technol - -gie
priemysel n® inginierstvo, inginierstvo kval
inginierstva,avih8prtewa,nikap dopravn® inginier
bi otechnol - gi e.

9 Elektrotechni ka, apli kovans el ektrotechni ke
aplikovan8 mechani kd,yzfi xt8d¢ mieka ,ngjiadreos®va, €
procesner stnwd,ni el ek tproond eksan § vtl er colbmi gk aa.

f Matemati ka, fyzika, numeri ck® met - -dy, gt ati s
viskum.

Z20 verejnlch vysoklch gk'l ptsobiacich na Slove
gkl , ktor ®chmhj poteaceBlozpojsespiladasSt ky 4. 0. I d

ovysok® ¢geohwni skTm zsaonerzamémam?2m na pr2rodn® v
vysoklTch gkol 8ch bolo identifikovanTch 118 rele
profesorov, 506 docent ov a 1014 odbowvhbkbmatcht ppreed mham2 Kav
5).
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Zcel kov®ho poltu profesorov pracuj ¥%cich na plnl
Slovensku to predstavuje takmer23%.Zc el kov®ho poltu dacehkov ®he t
poltu odbornilch asistentov a@ss20avsco% pitd ez tda hk
inteligentn®Wo8&mci emgehui fi kidwvtamvd @ «atreai :vojau
kari ®r u pripravuj e 569 doktorandporvacoivalRiRjovt a ¢
technicko-hos pod8&8r skych 2amestnancov

Najva] g2 teorelskumnivedet&oci 8 pre rozvoj | ndu
Slovenskej technickej univerzite vBr at i sl ave, kde ptsob? na kated
Industry 4.0 viac ako 950 zamestnancov. Zt T cht o zamestnancov je 105
docentov, 366 odbodskamnasihs peldbuakwomarady.dcNa ST

vBrati sl ave bol potenci 8§l i dent iiffdrmkatky, &akllte na F a k
chemickej apotravi n8r s k e | technol - giei,nfPakuall tnd ch nft @cha

Mat er i-t8&lcohvnoo | ogi ckej f akulStavebnejfakulreoj n2ckej fakul't

Druhou najd!legitejgou univerzitou pre Industry
600 zamestnancov, zt o h o 60 profesorov, 84 docent ov, 2
avliskumnlch prhs®vmmd2okawr andov. Na Gilinskej u |
identifikovanT na Fakof bemaellnelkcthr ot echnbkygia?,

ainformatiky, Fakulte bezpel nostn®ho inginierstva, Strojn2c

aj na Fakul tekongmike dogalyakspojoa

Tretia najviznamnej gia univerzita Kogictnhdo&tr kd
sme identifikovali viac ako 545 zamestnancov, z toho 77 profesorov, 126 docentov, 167
odbornTch awlisskwemriooh ap rl2a9cdokionardddév.oNa tejo univerzite bol
potenci 8l n&8jdenl na Fakormatekekt Fakedtchei kwy rahb
Fakulte mat ergieasleocvy,k Ingectiael, na Strojnzckej fakult
Leteckej fakulte.

4.3.1 Geografick8 distrib¥cia zdrojov

Cel kovl teor evtlisckkuimnvie dpeoctkeonci 81 na sl ovensklch v
do ktor®ho sme zahceuktobv,profléesonbeh do vIiskumn]
atechnickochospod&rskych pracovn2kov plus externlch p
Najvygag? povEskuwmmiectk op roblasto lmdustrk 40vje wBratislavskom

kraji (1268 zamesdlnaduwjoer ) Gi Izian mkRIm kraa j (601 zame
(547 zamestnancov), Tr navs kT kr aj (42 zamestnancov), Ni tri
Banskobystrickl kraj Tr(ern7l i aznasnkeys t nkarnacjov ) (, 3 4 Z 3
anakoniecPr egovs kT krtrmjcov. 83 zames
GpecifickBraptisobavwvkom kraji aj n a foecentgvg209),po | et

za n2m nasleduje Kogi d26ldocéntod aGi(17i7n spkrio f lkersajr ov6 & |

“Pol et profesorov 1365, pol et docentov 2416 a pol et
rolenky vikok®hwova zZa r ok 2 0 Hitgs://wwvd cvtisriskicptirsievedecka-a :
kniznica/informacie-o-skolstve/statistiky/statisticka-rocenka-publikacia/statisticka-rocenka-vysoke-

skoly.html?page id=9596

B7Zdrojom uvedenlch ¥dajov s¥% web&e®asbwvg§nky jednotl!liv
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https://www.cvtisr.sk/cvti-sr-vedecka-kniznica/informacie-o-skolstve/statistiky/statisticka-rocenka-publikacia/statisticka-rocenka-vysoke-skoly.html?page_id=9596
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a 86 docentov). Vost atnlch krajochTjsé& ucphal perta cvoevdne2ckkoov p o d

ni g2, kaav@gdackknrazj ov na Sl ovensku sa nach8dza mi
ani ekoOko katedier, ktor® maj¥% viznam pre rozvo,j
VNi trianskom kraj.i bol i i dent i f izdojdndusty®@.0,dhtoe uni v «

Slovensk8 poOnohospod8r ska ulhniivveerrzziittaa (Kroencghtnai nctk2§
vNitre (Fakulta pmavskandkmaji to bolawWniveritn sv. Gfrila a Metoda
vTrnave aj e j Fakul t a prBratistagskoin &rhji bela okrdm STV v Bratislave

identifikovan8 ako relevantn§ aj Ekonomi ck8 wuni
aUniverzita K oBratstavee k @hbkalta matematiky a informatiky, Fakulta
managementu aPr 2rodovedeck®refoalsklotma)kr ay i bol i i den:

univerzity, at o Uni ver zitaj . JPr Gandgovébeag@vlkulmniav ar
avr §mciFarkaijl ta humanictr ®dmy B nasiked.yst ri ckom kraji

Technick8 wuni veer zime iZdveor teinf,i kkodv al i potenci §I p |
environmeni §lobajej atheac hDiriekw8ra k ej fakulte. Rel ev
inteligentn®ho pri emys| uBanskejBystricldpeyveFakubht Mape?fa
vied. VTr emnskom Kkraji bola identifikovan8 Trenliar
avr §mc i nej Fakul t a pr iFeankyusletlan Tgcphe ctieScl hnneojl -tgeic2h nai k

Z¥%st avov SAVrprzivepiuevardki stugtyavd . 10n fnoarjmadt i ky, kt ol

vedeckowbskdmnnosSou v oblasti informatiky, infoc
roboti ky a umel ej i nt etlajagradfasai,traga docHrai, g%/ tr a \ae pp lacolyin
s titulom DrSc. a 38 zamestnancovst i t ul om CSc. al ebob?2P hcbhe | k oNva 4¥8s
pracovnkdkdmnossSou. Med z i Nal grioez v¥ag tua vliyn drueslt er wa n4t . n(x
zaradi S aj Matematickl ¥stav, na khodrmans Soltusob?

profesorov, 15 docentov, 12DrSc.a4 0 PhD. / CSc. ) , Brechaniky strogot, ear i 81 ov

ktorom ptsob? cel komo BrBo sBroaic o(vth® &kjoar dtocBB Nt i, i

CSc./PhD.)abst av mer ania SAV, na ktorom lpddsrmndsSawel kb
profesori, 6 docentov, 2 DrSc, 33 CSc./PhD.)..1°

YNa z8kl! a dSep rBddayj mavo st i or gani2z208.9i ez aBitsatikg®AMV, 0 k
Mat emati ckl ¥st av ,h meéhantkyastrojomaflsetra v8 | noevr aani a SAV.
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Cel kovo ptsob? na vyggie uvedenlTch ¢tedeckoc h ¥st a
hodnoslSmtuel i pednhin®y musia byS schopn® zaujaS p

aefekt2nimi <«omuni kovas. Preto by sme medzi Nal
prispireovmatojki I ndustry 4.0 mohli zahrogdfil& aj vi
di gne 8m®di a, |itlhohto mPWli &stiVach ptsob2 pribligne

gkol S8cmelseckT m zamer an2m.

Obr 82dlkoretic
gkol 8ch, podO

k Tv lvsekdiersrklo pot enci §1 pre rozvoj Indust
a jednotlivlich krajov SR

PoCet zamestnancov
[J0-250
[ 250 - 500
[ 500 - 750
[ 750 - 1000
Il nad 1000
B Pocet profesorov
B Pocet docentov
Pocet odbornych avyskumnych pracovnikov
| Pocet doktorandov

Zdroj: Vliastn® spraPo¥haéhe pbodOa Wdajov v

44.1 denti fi k8cia k Odblast Whw Bp rekpto®rem® mv r
koncept Industry 4.0

Pri identifik8cii obllasdamnTilcnhduashktr®r odv. OV sme Vvyug
aprojektovlcrh§ m@&aneagmvp vo gr a medorZantr202f, s kketjo r¥in ipeo s k y t
financie na podporu exdalsarnt nllcsdw eivfaeRUwat abgzy

boli vyuwu§mc®&ad]l mvd p@pojeniukZL-7 aZL-8.

Pri selekcii proj a@latt @b §zme pwydghekd sallichz gi adost 2
Horizont2 020, ktor &8 bol a posktyd mhurtigc kClemh rioarf evlefig&eik?o
obsahoval a %a¢empl at2®1 &%. Nach8dzalo sa v nej ¢

gi adaooSnakTm identi finkeg| nmonh Ila2 snlaocnh §sdaz &Y i rsil elsd Ok
od toho koOko partnerov zo SRUnakgtoyekt §i pd8so v
suni k§tnym akr odmytnacdng)zesanachs8§dzaltdchtedkgmad@&st 2
schvsg8lenlch celkom 303.
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Graf1Podi el schw&lsecrhiveg8d ean T ¢ MHorizonbZ020kpavt ner om/ koordi n§torom z

mbSaOK@t t SyS LINe2S
m{ OK@t £ Sys LINRaS{i

Zdroj: VI astn® spracovanie PpRZADal pwBlkidad oZR LVAh projektovich ¢
Horizont 2020).

Viber p r aglegakdioo ku kenceptu Industry 4.0 sme v prvej etape realizovali
prostredlRO%veowl ch sl ov/virazov, Industrp4.08 aso¥s vIi znam

f Industry40i Ai ndustry 4.0h
1 Pokrolil §Arobotiika
1 Priemysel nioTi Alt@Fm,etAianternet of thingsfA, Ain
f Si muliScsiiamul at i oni
1 Rozg2renB8Aawmmhdntaed real ityh
1 Adit2vnaAambdobavite manufacturingid, A3D print
! Bigdatai Abi g dat ah
9 Cloudi Acl oudn
1 Kybernetick 8 Acezppeelinobsey securityif
f Umel &8 i ntidllairgerdica al f
Tieto virazy/ kO¥%l oviRe stl @mwig ahmet rhaCkatdoavl ij evdnot | i v

sl ovg boliciveyleem amac lsyt i S vgetky hlavn® dom®ny |

T%to prvotn¥% filtr criaiprb.ol mr ipok ®@%lbav®o i pglaav e | o
kde tento vIirazYave lsdilmgpedr ingitt Tofv t hi ngaksa(ldTo znam
nach8dza v slove biotechnology, atN.).

2Vychg8dztaemehuzol ogickich oblma$méi SRe®83ifi kovanlch v

64



JERETN :URGPSKA UNIA Q GrantThornton

X : Eurdpsky fond regionélneho rozvoja e .
g OP Integrovana infrastruktura 2014 — 2020 An instinct for growth

Uni k8t nych projektovich z8merov tTkaj %d59%h sa t
Zcel kov®h &9 prod jteuk tlo v T ¢ televangioueku koncepsi Industry 4.0 alebo
kj eho jednotl i slkimvgil Ehpdjekton ol o

Graf2Podi el schw&lsecrhivcg8h ean T c h refevandjoa k Industry 4.0
spartnerom/ koordin8torom zo SR

mbSa0K@Zt £ SyS LINE M DKDOS SYBI RAEZ 25 ]

Zdroj: VI astn® spracovanie PpRZADal proldkH aMEYYLETB®Rprojektovich ¢
Horizont 2020)

Projektov®olziE§ mpoyr88nacni® rvt znych sch®m financovan
predstavovali prrogmkit og®h@BymeRyVAV( Research and
Druh¥% najpoletnej giu skupi nrug8 mcvorsdgdHhI@Gnopatioolj 2kt ov:
Actions). Vr 8§ mé¢ h®m na podpetuectha®®bopadhaSMB-2)bdo ( SME
podanTch 8 % proj erk§ mwil caSA@uonginatimvand sipport actions,

kt or§8 zahRRa predovgetkIm aktivity ako gtandard
di semd,n §abtoN.o) podanT ch vir 8mczi § nsecrhob®mya na podporu m
ITN (Marie Sklodowska-Curie -1 nnovative Training Networks) t o
Zz8mer ov. nal gi e proj ekt ovrG mz § mesitiyaSimo-1IA i(Joifb o d §v an
Technology Initiative- Electronic Components and Systems for European Leadership-

Innovation Actions), MSCA-RISE (Marie Sklodowska-Curie -Research and Innovation Staff

Exchange), MSCA ITN-EID, MSCA IF-EF, SGA (Specific Grant Agreement), vr 8 mc i sch®my
spol ol neqggitekedjn oil "RSESARpaleBoIWM-EGSELFRIA alebo Eranet Cofund.

Projekty patriace |fAodzosdcla®my nRIljAoketne§mé mi s k
porovnania zamerania schvg&8lenlch projektov. nal g

Dstav informati k yoki281V,apvo @ §wal2i0 18), wodatdhksPr@gn€VTN
projektovl z8mer egte ako schvgl enl uvedenT ni
https://data.europa.eu/euodp/sk/data/dataset/cordisH2020projects ho vz oz na me schv&glen
apodp2sanilch rpkaj ekot2l0v uvy uvs§dza. Pri vibere projektoc
pod§vanl projekt iba raz.

IMnoh® projekty etkolOk op kd&vtan@&kmi napr2klad projekt COE
t el
e
T
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dosiahlir ovnakInT 6 pewdiSenci ug schv§8lseval Ehampertoj @kft wvd,
ECSEL RIA/IA, SGA-RIA a SME-1.

Graf3 Podi el projektovich z8merov na jednotlivich vizvach Hor

2% 2%_ 1% 2%

W26

3%
2% G
_\

L/

= RIA

= CSA

= SME-1

= MSCA-ITN-ETN
= A

= SME-2
= SGA-RIA
= JTI-ECSEL-RIA/IA
ERA-NET Cofund
= JTI-SESAR-RIA/JTI-Shift2Rail-f

Zdroj: Vliastn® spracovaBRezpoet®al podKMG¥¥a® SRTI Zoznam pro
Horizont 2020)
Graf4 Podi el schvsg&lenlch projektov na jednotlivich vizvach Ho
2%
2% = RIA
2%
= CSA

= SME-1
‘ = MSCA-ITN-ETN
= A
» = SGA-RIA
\ = JTI-ECSEL-RIA/IA
= ERA-NET Cofund
JTI-SESAR-RIA/JTI-Shift2Rail-f

6%
4%

» MSCA-RISE

Zdr oj : Vi astn® spracovanie podOa podkladov CVTh gRadast an
Horizont 2020)

4. 4.1 | devnltzinfa nkrlicdi f@rmorve soj en2 m na jednotliv® tec
dom®ny I ndustvyzBeOna medzin8§rodn® prostredie
Na z8klade filtr8cie projektov prostrelnhn2ctvom
identi fi kovaakni2®r B@ésl ovizednot |l i vTlch dom®n. Filtr§g
projektov® z8mery nie je mogn® jednoznalne zar ac
pri zadan? viacerlch kO¥% ovich slov. kd@nmw®tnl
slovg, na z8klade ktorTch boli propekt oot ® £k 8&mery
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Industry 4.0

Pri kOY%| ovnodu sstiroyved .M boli vyselektovam®h 4 pr o]
spolupracovali viacer 2 p avedeckoevrTis kziann § R ,0 rsgoku rsifiunduc 2o a

Sl ovenska. Pri Nal g2 ch pr oj € ketdonvolnt h p rz28naedreo c v e d
viskumng organi z 8\dlag cank op rplapracheergkiovc koor pi ajgelbtr o
z8merov boli schwtBenewnr& mcrii ,nipcrhi |so¥in TpeaKlmii ck & clhni \

STU v Bratislave a firmy Nano Design, s.r.o a Elcom, s.r.o.

Projekty, kt are® twv Hdazsanre sv@my t héas iyr ypjrdite®rmygsel nl
internet a 10T a cyber?.

Graf5 Cel kovl pol et podamdrkwglpeni ek tmivmaekvevejynich VaVvV organi

podnikovai nTch organi z8ci 2 pre kO% ov® slovo Industry 4.0

Industry 4.0
4

4 3

3,5

3 2 2

2,5

2

1,5

1

0,5

O % z A~ - 2 ~

aoOK@gt £ SYy$S spolu aoOK@gt £ SYyS spolu

BSNB2yS L+ 2NEIFyYyAOt Opdbniky

Zdroj: Vliastn® spracovanie podOa podkl admovwpr@yelkt®RT ezhslgam
Horizont 2020)

Pokr olobotikd r

Pri kO%% ovom sl ove Ar olb®tdir djod kot o vdlecnht i Z# § rkeorvaawn,T c
partnera alebo koordin8tora zastg8vala univerzita
najednomzpr oj ekt ovich z8merov part itcd pToevcanni adkv& juan ipw
Kogi meezaskovs8 organiz8ci a, prilom iglo o proje
starostlivosti prostredkin2ctvom vyugitia robotiky

2projekty, ktor ® Smdii wiydddrtiroh akn@®&lmcvi T oght astli s 2tku d % j u
podkapitoly uv8§dzan® pri kagdom kOw% ovom slove pri k t
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Vedecko-v T s kumn® ibrodtii tpeaxi tener mi pri 10 projektovl

projektovich z8&8mer ocvedegkav Tt 5 lcu moival ii f § mony%e iZe hm$
projektov najvyggie zast Kp@niceSAC&Eolhi gpkgj akt ovwelrc
z8mer ov BdlemTsdhw, kde partnerokKogeciTachni 8ké8v e

technick8 Bnhvéesktbwva V(resp. N&8rodn® centrum r ot
hl avil kou BElbyvesIKE, akad®mia vined) skeged. of @ganiY
zamermam8medzingrodnY% bezpel nosS. Mpgodkupinyseboiv gl enl
giadne, kde by ako partner participovala firma.

Mnoh®rpjektov zaradenlich do vyggie uvedenej gt e
vt ®mach priemyslelicmlloud,t eringtdaat a, si mul §ci a, ume
realita.

Graf6 Cel kovl pol et podamdfwsipe i etktmivmfaekveveynich VaVv organi
podnikovai nl ch organi z8ci 2 pre kO% ov® slovo Robot

10 Robot

10
9
8
7
5 5 5
5
4 3
3 '
5 1
: - :
. -_—

OK @t t S ¥mlu A0KOH S ¥®lu A0KOH S ¥mlu

a
BSNB2yS I+ 2 NHINSA GINBAS AT+ OA Bodniky

Zdroj: VI astn® spracovanie podOa podkladov CVTI SR zaslanlch
Horizont 2020)

PriemyselnlloTnternet a

Vobl asti |l oT alebo internet 5opfr off eikn s T bl @ § me s
z8kl ade kOw% ovindlrersiledav off o T haAndysirial inter@¥ihevwmoghi bz
vyfiltrova$S.§iNademomr ajhe kstp)ol upracoval viac ako

SR. Napr2klad na projekte SAMXI@Mmhmarttiitdicg ey, alnia
SENSIS dve firmyaj edna univerzita, atN.

Z25 projektovich z8meroV.Vbomoo sphvphderl csha Wspec
pochvg&8liS najm2 sl avwehschkwweE |tewjekigch paitidipaje wedecko-

vi skumng§ @rageeSTW zHatislaveaTechni ck § Kmigv € aictha WPr oj e
z8mery vgak pod8vali aj mnoh® Nal gi e organi z§8ci
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univerzita vGi | i ne, Uni ver zKiotgai cR.aXx.hGafl8ir i Madzvi n§r odn®
v Bratislave. Vedecko-v T sk uemn ®ani zi§cmye way st uiplug We buadr tvner a a
koor di nveetdazria.¥%s pegnl mi firmami bol i At os I' T Sol

Automation, s,r.o, Powertec, s.r.o, Gospace Tech, s.r.o, Intersoft a.s., Bavenir, s.r.o.

Mhnoh®ropjektov sa okrem t ®my ®mmatcdr, caitmaed&c 4,nt vd k Wt

big data, cyber,po k r ol i | @lebo iodustry 4.0k a
Graf7 Cel kovl pol et podamdfwsipe i etktpmivoypekejovT vh VaVv organi z 8§
podnikovai nl ch organi z8ci 2 pre kO%YW ov® slovo 10T
loT
16 15
14 =~
12
10
8 6
6
4 2
- D -
0 R
aO0KGZt t S¥®lu schvalne spolu schvalne spolu
BSNB2yS =+ + 2 NHIYSA GINEAS AT+ OA Sodniky
Zdr oj : VI astn® spracovanie podOa podkladov CVTI SR zasl an

Horizont 2020)
Simul 8ci a

Po zadan?2 IOVd zow ®héi anlud art § j@emljcetkk to v I Ph iz §rherhd .
z8meroch je gtrukt¥Yra subjektov pd4ds8wyraj gaxdadhh pba
do projektu zawlogkwsn & eadregc&mi z8§ci a. Na projektoc
organi z8cie,i k,gtz8itrruyjemao @ vedecke-b b s memhbch Zor gani z §
vl ohe partnera al ebo koor di n 8%sotraav w kirnefno rt neacthink yc
projektov zapoj é&ss® aajy WRIVYV grammetryan® na i n® obl as
Astronomi c kT Ystav, Akad®mia ozbrojenlch s21, atN.).
partnerov, | i mestg, alebo uinivezzitazai SA\A alebo univerzita a podnik. V 11
pr2padoch bolpa opaerkttneerfdm ma. Ds p e(@ajetinorhbobdediao 12 pr
partneri (vedecko-v T s k uainnr8§ organi z8§ci a)

Zf i ri em b oBidmedita Rngigerridg, s.r.o, Kardiome s.r.o, Solargis, s.r.o, Progres

123,s.r.0.Zvedecko-vl skumningdanbpog§ci Bpeaw® nformati ky SAV,
KomenskBhat vsl ave | i ihekKdgick&chini ver z
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Va| gina projektan§ bbBaxcvy $OFébv®nho sl ova simulat
sa opakuplichjt @mwogerumed § i n tcloudiagbotka.i a

Graf8 Cel kovl pol et podaxdfwsipe i etk tmivmgaekveveynich VaVv organ
podnikovai nl ch organi z8ci 2 pre kO¥% ov® slovo Simulation

Simulation
24
25
20
15
11
10 8
4 S 4
" ) )
0
a0KJt t S¥mdlu a0KJt t S¥mlu a0KJt t S¥mlu
GSNB2yS =zl 2 NBEYSA @NBNS AT+ OA Bodniky
Zdroj: Vliastn® spracovanieasploardac hp oMEGV\Aad® vSREV(IZoSrRam pr oj e
Horizont 2020)
Rozg2ren8 realita
Pri kO%w ovom viraze Aaggneibtpojjekiowr lecti§immy Gt yroil
projektov® z8&8mery belbskpmdEman®@rkpede ®8 mieamia na |
podie@ | i SAV, Slovensk§ BraiskleaTe&Bnuok §ekmpgtai micha

Schvglenl bol,nakirdne partigpovalg $Tk v Bratislave as po |l o] wwoI§ S A
Solutions and Services s.r.o.,obajav¥%l ohe partner a.

Ibajedenzproj ekt ov sa okrem dom®ny r ozN2Irgeek® nke ®It intea
d o m® w8 inteligencia.
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Cyber
KO%| ov1 v Iidr azmoAoyidervyfiltrovaS ag 25 projektovl
projektov. Na propekvypygdeh miSemeeopawnvticipovali S
% Kogiciach, Sl ovensk8&8raechbhavks§ ahevenrazpirt?ak | ad
univerzita v Bratislave aUni ver zi t a PKalgi cG baficétzitadd. Belavv Banskej
Bystrici. Medrz§ mcgii aidralt @fOmor ggani z8§ci 2 bola napr?

zdrugeni e, Ministerstvo vn%*%tra SR, k lelayspatel r , [ i
projekt Slovenskej akad®mi e vi e Bratislagve aofiimakano na kt o

d amnd ke g Ipe olj etk tpivmiae kvevevnich VaV organi

Graf9 Cel kovl polet po !
r€ kOY ov® sl ovo Augmented reality

podnikovai nTch ocganp

Augmented reality

3,5
2,5 2
1,5 1

0,5 0
A

aO0K@t t S¢¥mdlu A0K@t f S¥mlu a0KJt t S¥mlu
GSNB2yS £+ 2 NHYSA @NBAS AT+ OA Bodniky

Zdroj : VI astn® spracovanie podOa podkladov CVTI SR zasl an
Horizont 2020)

Design, sro,pr oj ekt f i r my TedhrickepuniveRity § o g i @praekthkde

partner om j e i ba s¥%kr onmne&d efni rpmmao jVeAKR sn.erz.ios.Roave|] or ¢
Projekty vygEgmtiroom®®y vcyber boli | asto aj s¥l as
4.0, 1oT, simul&8&cia. Jeden pr oj e knteligenaia, bijdatal okr e
a loT.

2po zadan2? kO%W ov®ho vivagtzul Acgben®sebardvgiipbo] ekt oy
viednom bola neziskKkalvg§omr BRaona8cC cBr8a tuind Ilvewe)i .t aTivet o s
vi §mci vyggie spom2nanich z8merov.
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Cloud

Pre kO% ov® slovo Acloudfin bolo n&8§jdenlTch 39 proc

spomedzi vedecko-vl skumnT ch organi z8ci 2 mg& ®Dstav | nforn
z8mer och parti ci Pratislewd, Jechaijc KESTUW nv K@gizad it ac hy, Gi | i
univerzita vGi | i Bkeonao mi ¢ k § (Bratislave.rZd intlfaca hv or gani z§ci 2 bol

vt Tchto projektoch napr2klad aj MF SR, Zdrugeni
d8t ovej siete (SANEVdom®hecgcl budCW®d®l oSRdenti fik
firiem participuj%%cich na projektoch. Schvs§8len
znich bola partnerom alebo koordin8torom fir ma.
Solutions and Services, s.r.0, Sae-Automation, s.r.o, Mondeleze European Business services

centre, s.r.o, Hghchem s.r.o, Broadbit energy technologies, s,r.0, Edico SK, a.s., Microstep-

MIS spol. s.r.o. Zvedecko-vl skumnT ch organi z8ci?2 bol Yspegnl i

Graf10 Cel kovi pol et podaxndkwglpe i ek tmivmgekveveynich VaVv organ
podnikovai nl ch organi z8ci 2 pre kOW ov® slovo Cyber

Cyber
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Zdroj : Vi astn® spracovanie podOa podkladov CVTHi S8Rogtas| an
Horizont 2020)

val gina projektovich z8&mermonci bdl®anyvycfl iolutdr. o VOt &t
t®my cl oud ndom®daa lka tog pimwWg ci a, umel § ilnt edliigg edmad i

Big data

Po zadan?2 vifdabol AbvgsdhekBtovanlch adicRRia5pr oj ek
bol o schv8vedeckbcThskunmnTch ingtit¥%ci?2 m§& najvyggi
SAVaj ej Yastavy (okrem Bstavu | nfBiromaedikcy? n sakje Bcset re
SAV) , Sl oeehsk 8 k8§ Bnatislave aEk baomi ck § (Bnfishawr zi t a
Vr 8mci inTch organiz§8ci 2 bol i gi adat e Omi napr .
Zdrugenie poug2vateSAWNEdZkadeémimelkdjo Biasmtsk § Bystr
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bolo 5 projektov. V troch bola partnerom SAVavj ednom Ekonomi cBeafislaveni ver zi
Na Nal gom schv8lenom projekte participovalo zdru
nebolivt ejt o dom®ne ¢giadne firmy. Rr8arjcd k tigniscaha k @ s t
rozg2rensg realita, umel 8 inteligencia, cl oud, | ©

Graf11 Cel kovl pol et podaxndfwglpe i etk tmévmiaekveveynich VaVv organ
podnikovai nl ch organi z8ci 2?2 pre kO%W ov® slovo Cloud

Cloud
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Zdroj: Vlast n® spracovanie podOa podkladov CVTI SR zaslanlch MC
Horizont 2020)

Adit2vna viroba
Pre viber mpgmiiektdom®wy adit2vna viroba boli pot

printingfi a AadditiveOmhou®astavgnhgdli Pngj der®o4
Il ba jeden projektovl =a§m&krumpsdddv glasSAVe Bedte a k o a

projektovli z8&8mer bol schvg&8lenl. Nar §mtg2t®Pmyrea
podi eOal jedmnomypr Mpiardrea bkod aar di n § tNarl gyrd ciir o jpeakrttun, e
Schvglenl bol i ba projekt firmy Biomedical Engin

|l ba jeden projektovTt ezj§tnoe rd oini@nnet i bf o Ik oangradov e’R  n § |
vdom®ne simul 8ci a.
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Graf12 Cel kovT pol et podaxndfwnglpe i etk tmivmgaekveveynich VaVv organ
podnikovai nl ch organi z8ci 2?2 pre kO%W ov® slovo Big dat a

Big data
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Zdroj : VI astn® spracovanie podOa podkl adpv o C¥Kt oBRRctlagi @a

Horizont 2020)

Graf13 Cel kov1l pol et podasmdrwhgipenmiektmivmgae kvteveynich VaVv organ
podnikovai nTch organi z8ci 2 pre kO% ov® slovo Additive manufact

Additive manufacturing
2,5
1,5

3
1 1 1
1
0,5
0 0
A A

a0K@t t S¥mdlu a0KJt t S¥mdlu a0KJt t S¥mdlu
GSNBaysS I+ 2NHANYSA @INEAS AT+ OA fodniky
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Horizont 2020)
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Umel 8 inteligencia

KO%| ovl vI1t@modmirltivyfciilat r otv@ndo up ruonmeel ks yi nstpe?lti®y esn ¢
s konceptom I ndustnr8. 4PrOe Yzeknot op rvel pr@apze oh celkat orv§ jcdhe

z8merov. Na alpronpegmkom €6RI STE mal i spol jegenacovas
koording8§tor zo Slovenska. Projektovl z8mer vgak
sVYvi si a®mohu aumel § inteligenci a %Yls@lpatnerp ralkbmo v al o
koordin8torat | camtio jz&menrr ozv. neboll ¢ baohSvpsojektovT . Sc h

vedecko-vlT skumnTch organi z8ci 2 zo Slove&nogka{aa ht o T
SAV (3)aEkonomi ck 8 ®rmtislave(@)zi t a Vv

Projektyzaraden ® do tejto dom®nyr &nocii dvoym®n tcrtcovzagr?® banj§ vd
real it a,,cyber, mbotkg ziimt er net vec?2.

Graf14 Cel kovil pol et podamdtkwnglpeamiektmivmgae kvevepnbahi Y&Vi 2,
podnikovai nTch organi z8ci?2 pre kOY%W ov® slovo Artificial

Artificial
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6
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: e M 2
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a0K@t t S¥mlu a0KJt t S¥mlu a0K@t f S¥mlu
BSNB2yS =+ + 2 NHIYSA GINENS AT+ OA Sodniky
Zdr oj : VI astn® spracovanie podOa podkladov CVTI SR zasl an

Horizont 2020)

442 Geogr af imike®s trnoezni e viznamndeht Vavko?aolhch vo \
medzin8§rodn® prostredie

Zgeografick®ho hOadi ska bol i Honizonf2020ts eelev@ncigui ado st i
kindustry 4.0 pod8§8van®@® nflimii maim gt i e e mkingiecsia v
Sl ovenska. Viac ako 608 swh@lreKktmes tvapaRR bpd toy wb a
acca 9% zo Giliny. Lo sa tTka schoSlaea®@ g iproj e
samospr8vnych kr aj ov, Bratislavdkamrkrajy okaocl3 vakkoog i 7cOk dn vk r aj |
3%vTren| i ancskddmsa&kom kraji

75



SRR £UROPSKA UNIA Q GrantThornton

Eurdpsky fond regionalneho rozvoja . .
* gk OP Integrovand infrastruktira 2014 — 2020 An instinct for growth

Obr §8BcGkeografick® rozmiestneni e cphrvosjl eekntl acvhipephd Qjai eakdcobsvip?o |at u

Podané Ziadosti

=k

14

21

B 28

I 136

B Schvélené Ziadosti
B Neschvélené Ziadosti

Zdroj: VI astn® spracovanie PpRZADal proldkh aMBYYL&ETB®BRprojektovich ¢
Horizont 2020)

S“hrnn® d&8ta pre vgetky vyggie uveden® XKIOVhmn® ® s
ingtitY¥cie,pakttarc® pmajadiiacna pr oj €20200ad ledra zn®rgeroo c
predpokl adaS, ge predwiakwmnl dploe @intclh §Vepe ek @bl
patria Slovensk8 akad®mi a Kaddgidgi aTcehc,h n$ lck\Be nusrkigv |
univerzita v Bratislave, Univerzita Komeas®i®hion ¥k BGialtii e maziet a

Sl ovensk§8 ak gde@milYesatvapveyd i 3@ ap ri o jneak t dach, zthl cjh tacd oasdt
viZpr2padoch bol koordin8torom al ebo parkbpgyer om p
bola SAV YWspe@Emse of ekt ovlichi gh aBesav .| &f or mati ky
vpr2pade giestich projekiooHwsl ejnlacdho sgriqj e kntao chha |
inT Ytvar SAV. TekKd@iicik&chnp aretrizaijtglotwad @, n%s R@Og p
ve pr2patdiocht o V6 projektoch ptsob2 ako partner.

Anal g2m kO¥% ovim hr &8l om je SIBxvaen ssk & vteg ¢ tkrntioor k88 buor
ako partner aleHMprhkpektbmBtbrzpmer bch.rojeBtovhv 8§l enl
na ktorTch participuje ako p Bnatislave participovdlnnaver z i t
desiatichpr oj ekt ov 1 c hk tz&&rmealo cthql iz schv 8l enG@idvia.e Gial i
podi eOala na 9 projtkechivd chgakmedontdoBiicattien. Ni e
projektov stY®&masmiacl adustry 4.0 s a objavilo aj
vBratislave.Zo ¢gtpgrogcbaktovich ¢giadost2 tu bola schvgle
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Graf15Po| et projektovich z8merov/ schv§l eAVsnha jpvryodjgeokut onvi enrao uu n i
particip8ci e Hoazom202(Qseadevancidu k Industry 4.0
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Zdroj: VI astn® spracovanie PpRZADal proldkh aMEYYLETBRpr oij @dka otvd ch ¢
Horizont 2020)

Med z i Nal gi e univerzityy8htor®®agéjpl sel eleaitefplbd
Mateja BelavBan s k e j Bystrici (3 podan® g¢ikadgpisaiiadc h Una

giadosti), Akad®mi a o0zbr®tefnd,cihEao(elngled. z M Kv o
univerzita (1) aSl ovens k& PoOnohospoir€ (s Kal ddmtioveprzoj aktvo
z§merov nebol schv§g&lenl ¢giaden.

Celkov® n8klady na jednotliv® projekty sa vilizn
predst awb4s6lEURBaN aj ni g4I ER.7 1

4.4.3 ldentifik8cia kO% ovich prmpwjearen mlach Va
Industry 4.0

Celkovo bolo schvg&8lenlTch 25 projektovich z8&8mero
organi z8ci e AVOni WNalj Zistppegn®j gi e organi z8ci e sV ¢
zapojenl do 6 projektoKogiTeicaaohSclkbd eds kag e rtzeicthan i
univerzitavBr ati sl ave do 5 projektov. Ni e vgte®kympr oj
Industry 4.0.

Selekcia podOa kOw ovich slov bola porovnang§

pracovndlbomstvi I ndustry 4. 0, ktorT reali zoval
vyhodnotenia cieOov projektu.

Doviberu nebol zaraden® gpgusjektwv, Oktpori@mea ne®
Advancing Resilience of Historic Areas against Climate-r el at ed and ot her Hazar
konceptu dotTkali | en ok r-argatng a neWw kehlity BfBce¥d &d Ex c h an
welfare through the inclusion of socialrobot s) , r esp. bol o aplikovan® n
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odvetvia (napr2kl ad nov ® senzory pr e medi c?
vpoOnohospod8&rstve, cloud vypog)*anl v jadrovej e

Do detailn®ho viberu nmabl in tvenopgetherov@ndystryetj0ekt y s
for SMEs - Smart Manufacturing and Logistics for SMEs in an X-to-order and Mass

Customization Environment), ale naopak boli pref
Jednalo sa oproj ekty pro§dnpcoi r e BHRO20-@U2.1.1. - INDUSTRIAL
LEADERSHIP - Leadership in enabling and industrial technologies - Information and
Communication Technol ogies (1cT) . Do pri m8r neh:

informati ky SAV, ktorl z2skalgme®d2DpiRki emernl pol et

Ako projekty vhaj vy ggej mi ene@®@mael dwnadnutsni® yk 4. 0 bol i vyl
schv8len® projekty, ktor® s¥% riegen® verejnlmi

T APanZur opean Network of Robotics DIHs for Agil
1 Robotics for Infrastructure Inspection and MAintenance (RIMA)

1 Manufacturing Industry Digital Innovation Hubs (MIDIH)

1 A European Al On Demand Platform and Ecosystem (AI4EU)

CieOom tlTchto projektov je podpora konceptu eu
Digit8lne inodsat awujhYi bjyevdaetné vznych pi2OomppwdBEOTr y
ekonomi ky. EC 19.4.2016 spustila iniciat?2vu obl a
DIH s% jeho d'legitou s¥$topsBops, DkHop®edthaj &v pp h§
MSP v rozvoji ich konkurencieschopnosti®. Tieto gtyri projekty s¥%
tvorenimi veOkTm mnogstvomcred o®maov prsikym @rrg aenmmez
typy veOkTch sieSovich konzorci 8l nych projektoyv
transferuznal ost 2 na Slovensko, prilom wea®K@kd ommo ktny
riznych typov organi z8ci 2.

Tabu@Ral et participuj%cich kraj2n na vybranTch kO%W ovich pr
Projekt

Pol et 26 14 11 20

z%l astnen

kraj2n

Zdr oj : VI astn® spracovanie podOa podkladov CVTI SR zasl an

Horizont 2020)

SlovenskImi partner skl miDI blRIgA MIDIHSCAl 4nEiU psryo j retkzt noe
zlogky renomevwaklicih sleehnicklch univerz2t:

1 Slovenskej technickej univerzity v Bratislave

2 Vpr2pade niektorTch potenci 8l ne em%| ewamptorviedm 2 prrdjee

sIoven§chhmp§nbséouvzap0jenia do mapovania, prilom p
sa netlka obl asRliexlinbduestHhE/ BAE 0Sensor Pil ot Line for t
nemal i zz8pojpnée mo ntapovania .

25 https://s3platform.jrc.ec.europa.eu/digital-innovation-hubs
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1T Technickej univerzity v Kogiciach

Vpr2pade projektu MIDIH je riegiteOom Univerzit
priamo nerealizuje VaVv?, ale predstavuje rozhraniepod por uj Yc e k@md rugir glciuz &c i
medzi VaV pracoviskami TUKEae xt er nT m prostred2m (najm2 podnik

Mapovani e S poobl luapsrt8ic e d ovm®n Il ndustry 4.0 bol o S |
riegiteOskédadm8 tdanomenovite o:
1T bstav r o kybetnétikyy Falaulta elektrotechniky a informatiky, Slovenskej
technickej univerzity vBr at i sl ave ktor 8 gestoruje N8§rodn®
T Prototyipnoow®& |lan® centr um, TkKodincicake8h uni ver zita
1 Katedra kybernetiky a umelej inteligencie, Fakulta elektrotechniky a informatiky TUKE
1T bstav informatiky SAYV

Vyggi e uvregami®z §ci e baliieOom!| dwWem® i fsi k§ci e vI as
azahranilnlch ver ej nipafhikonskV¥ oo i gna n isp $utlivGprua cvu jt¥at a0
spol upr §cu dl hodoposit &Gpvk3aS T ah posvadgujenyi zkal ¢ h
nadpriemerne kval (nhe] el nafdasheoncer/ovng8r azov¥% spol up

boli zisSovarh® alsapaciutdshkbdhotzeniog opotmenci §l u te
dom® n .
Siete spolupr8c thomddéh sprapgRovam® Akt ®r | prv®ho

identifididweayi®@ Tsn medzin&8§rodnim presahom (mapova
stupRa s% organiz§8cie, ktor® bodrngamnmdiengdifii kvowk@am
Zzmapovania medzin8rodnej VaV spoluprs8ce (H2020) .

Vgetky ident irf§aivlialn®t up Ra? gp o b brpSangceie gt yr oc h
verejnlich VaViocorgani z8ci? a

T Sl ovensk8 technBratiaBe uni ver zita v
T Technick8 Kwmigv eil aictha v

T Gilinsk8 Gnlwveezita v

T Sl ovensk8 akad®mia vied

Vr§mci tlchto organi z8§drtzbyptid i ikmav®f skovenlu¢ i
|l ndustry 4.0. T2my plsobia na rtznych8§mciacobhilke
gt yroocghani zBa@idam t 2intohv zsapreal densd mfuak Mletr z&dt t vor 2
| ZDo prieskumu sa abhposgit UpR20Ospdmopr §ce.

Najval] g?2 potenci 8§l OQudsklch zdrojov z kvantitat
celkovo9 t 2kber 8 je nasl edovabNZAFUKBEMEMCct 2 mov veaz?2t

®Na z8kl ade o0s obnnRhnoa gr®rzohno vToercuh nsi ¢ o m
Akt Bri . aspgalpRpro§ de zathrsiue¢e®e spolupr8ce, avgak ich s
zmapovans§g

#T2my boli identifikovan® vyggie uv~ed~enTmi gtyr mi Ve
Tlchto 21 t2mov bolo Nalej 0 s | o voesnolbcnhl chr orsotanbeodvno?rcot vv,
visledkom bola identifik8cia akt®rov tretieho stupRa.
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jedn& zone pracovisk8 pltsobiaceépader SAVy O tfaavkin Bt F
informatiky, tedaoj ednu zl ogku SAV.

Vr §mci vgemé&Vvchapoj enl gl sé&vbprofesoray,slRSuocentov?®, 200
pracovnékom|esnTm tret2m stupRom vysoko@88ol sk®h
doktorandov. Zh OQadi ska OudsklTch zdr oj owblsas $jzesdon cozvnl ari n
potenci 81 om.

Graf16Roz de | ednsikel cChu z dr8afjcdv umi verz2t podOa akademick®ho titul

120

100

80

60

40

20
-4 L ~

0

STU SAV UNIZA TUKE
u Prof mDoc mPhD mdoktorandi
Zdrojjvl astn® spracovanie na z8klade realizovan®ho prieskumu.

ZhOadi ska region§8lnej distrib%¥%cie Oudsklch zdro

zdrojov je | Bkslhiskonvgglhom wizemnom cel ku, ktorT
Kogickim samospr8&8vnym kraj om. Naj meawekomudyp §d o
Y4z e mn o m, kcdeel ksw? d | i Materi 8l ovo technologick8 fakul

technickej univerzity v Bratislave.

2Vr §mci SAV sa do tejto kategdedlkl mapplRami| jag pawago
za ekvivalent doc.
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Obr§ z o4kMa pa Ou dzdrkjbvovlh § mci vybranlch pracov?2sk

B pocet prof.

B pocet doc.
Pocet PhD.

I pocet doktorandov

Zdroj;vl astn® spracovanie na z8klade realizovan®ho prieskumu.

45.AnalTza mpgnhest? 8au verejnich VaVvV or

451Technol ogick® zameranie pracov?2sk

Vr 8§ mci prieskumu bol o zi sSovan® prim8rB8mcip!soct
definovanich technologickich dom®n I ndustry 4.0,
T Pokrolil 8 robotika

f PriemyselnioTinternet a

T Simul 8ci a

T Rozg2ren8 realita

f Adit2vna viroba

i Big data

1 Cloud

1 KyberneezpkBEnossS

T Umel 8 inteligencia

Vgetky pracovisk8 (celkovorg8mmct2moarxeuvchbdliechh
dom®n konceptu I ndustry 4.0. Giadny t2m neptsob:
Jedno pracovisko u8vicdcdadrmi®dnadyaej oprtistoab 2t 2vmo v35pr ac o v 2
dom®nagrmewkazuje technologick% gpecializ8ciu. Le

l en na jednu obl as S/|toe phoruklaaaqij cek ¥4 ad g ne@mu vy s ok %
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viskum vgak uk8zalovi §koagpamenan@®rma adit2vnu Vv
vitznych komplement 8rnych oblastiach konceptu I n
previazanosti jednotlivich technologicklch dom®n

Graf17Po|l et pracov2sk p?!sohieachincoh ovgdo ovi@ necuhstly ¢.0

0 - -_—
1 2 3 4 5 6 7 8 9

t2680 R2YSY

LIN O2 N
SN [¢;]

w

26Si
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t

Zdrojjvl astn® spracovanie na z8klade realizovan®ho prieskumu.
Naj viac pr ac ohastiach: pt sob?2 v

Pokrolil 8 robotika
PriemyselnloTinternet a
Simul 8ci a

U me lingligencia

= =4 —a -

Tieto gtyri dom®nyd%r mpfeapehtuyy:sbshofoh6responden
geuvedenlch oblastiach sa rmea&ldiszssjpenjsimals vg mec iValVi
t2movwedzi najmenej zakibWpemee dpoPadds Pavnaavirob

Technologick8 orient8cia jednotl iVWUKh mpirsgamnia §e:
vget kT ch technologickich okl &svbachsmydNl Zfecphhs
oblastiach, SAV (reprezedi owBiKEayNldnhA mCaudd a k am)
ptsobenia t2mov najvaa| gh®adB3Ikaj p it jask ti tnopwejpr @il :

roboti ky, priemyseln®ho internetu, simul&8cii, ac
vobl asti rozg?2r e numgleinteigehcietVy ,8 mclio WdNd Z Aa p! sob?2 naj
vobl asti simul8ci?, ktor8 je nasledovanS8lolpokr ol i

ako aj umelou inteligenciou.
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Graf 18P sobeni e pjeadoawvwiskvich technologickich dom®nach ( %)

vy st Ay T
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t NASYeastye MG
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Zdrojvl ast n® spracovanie na z8klade realizovan®ho prieskumu.

Graf19Po|l et veémeynlch VaVplosagmindjzedhev!l i vich t @om®mlacdi ckTch

ruce (I )
o o
sav (NET)
su (I )

0 5 10 15 20 25 30 35 40 45
mt 21 NPG6AfT NBORKIAYEASt yemANVYi&NgSA | L2¢
mw2] ONNBYyt NBIRAGNOY | @é mBigdata
m Cloud BY2OSNYSGAOL ! &I WISKYRHAUAISY OA Ll
Zdroj:vl ast n® nsiper ancao vza8 k| ade reali zovan®ho prieskumu.

ZhOadi ska geografick®ho zanerranita2 mevd nlod Banleil zhv &

Bratislavsk®ho samospr8vneho kraja, ktorT je na
relat2vne (@pekhOatigkpepbl asgtitdmovpokpr obeimhSelrombo
internet aloT, ako ajsi mul § Giid i nskT kr aj je obblastvnesi qqpé g

Vpr2pade kogick®ho kraja sa t2my zameriavaj¥% ro
obl ast? konceptu I ndustry 4.0.
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Obr § 5dMBpat echnol ogi ckTch dom®n

B pokrotild robotika
Priemyselny internet a IoT
Simulacia
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dom®nach | ndursStrmcyi 4k.tOo,r T @ h maj % rozznpmi ® tgpmi
organi z8ci 2

Naj vygag? pol et verejnlch VaV organiz8ci?2 spol u

asi mul 8§cipa.8c&posBuoou, zahranil|l nou VaV oablgsini z8ci
simul 8cia wuvi edbloa2t0i tpodorvolai | 8 robotika 19 t2mo
viejto oblasti, pr2padne ich inl partejoeblastiuvi edol

Zo vgetkTchagaVptamov2sk uvioeddlaosts p oulmep r§Rciuntvel i
pracovelslkasw i ach pri ermysTel nrlozigretreernr8e tr eehldsti t a a |
adit2vna viroba wuviedlo VaV spolhkiprriSchu \acva t121m
spolupracovali naj meneky therlri e tdioak®$ yb ecd peuldn 69 (a3
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Graf20 Technol ogi ck® dom®ny I ndustry 4.0 pod®@ighyvieditu dom§ci ch
spolupr8cu

B Pokrodild robotika B Priemyselny internet a loT M Simulacia
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Zdroj: AutorskT prieskum
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Zdroj: AutorskT prieskum
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Pokrol il 8 robotika

Vr §mci spolupr8ce dom8cich verejnlich VaV organiz
vdiom®ne pokrolil 8 3Bobtoed&kat aldmerl 96 % don&ci ch
spolupracuje si nTm t2 momdomS8Sicelh® =alebo zahranil Aa®ho Ve
viskumn®ho prostredia alebo firemn®ho prostredi a

Vedecko-v skumn® t 2 myt eoc lsrmodli agiec kve j dom®ne pokrol il
troch uni $&Nzi iIN&¢lwi acd stodbrmo Biraa tSiTsUl aw e . Na troch
ptsob2 spolu 8 t Bratislave aldgveas St Ttntgnaowe ) v Na Gilinskej
vGi | i ne p?! s onbFechhickej dniveszitev& o gi ci ach 4 t2gntyr ojl d%ec ke 2
fakulty afakulty zamer an® na el ekfopomathhukgvaN graf nigg
akad®mii vied bol ako d!legitl strategickIl partn

Graf22 Pol et t2mov ptSmbi adom®ny pokr wmidiell & nr2o nat ifkak ud t y

B Slovenska technicka univerzita v Bratislave B Technicka univerzita v KoSiciach
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Fakulta
elektrotechniky
a informacnych

Materialo technoldgii, 2

Fakulta votechnol Strojnicka fakulta, 3
Strojnicka elektrotechniky ogicka Strojnicka Fakulta riadenia | .\ .ia g e
fakulta, 3 a informatiky, 3 | fakulta, 2 | fakulta, 3 a informatiky, 1 informatiky, 1
Zdroj: Autorskl prieskum 5
Pozn8&8mka: veOkosS plochy jednotlivlich fak% t reprezentuje

T2 my dom8ci ch pracov2sk verejnlichbVaVtiorgaki p§
roboti kapondanjinkmis, kde bod4le 2izd @Mwtligfniykmi v grolcdaiimk mi

dom8ci mi t 2 mami verejnlch VaV organi z(8apiac? bol o
spomedzi vget ktfilchhtdo m®mgl.u@r §c medzi dom§ci mi V:
vzgjomnich, teda obojsmernlich. To znamen§, ¢ge t
kvalitsnircaht eagi cky d!l egitlTch. Lo sai ddrktai fziakhaovaarnTl
bolol6r * znych VaV organi z8ci 2, |lpirdddard @?oarh nkorvaajl 2in Wt
napr . F2nsko, Franc%zsko, USA, Taliansko, Me xi ko

Opol et identifikovamnigartiVaeV icersgkamiuz§ cAikétt@rpiRal .s,ploll.upr §
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SieSovl graf wuvedenl niggie zobranwbjlastgetplolkalol
robotika, ktorTchrég&mespopdeeskumui edpol upr&ce tTKk
40o0krajovo s%¥% asvE®emn@Wpw spoluprg8c). Ve@dges S bodu
centralitou, to znamen8 |2m va|]gia veOkosS bodu,
ako svojho strategick®ho partner a.

87



EUROPSKA UNIA Q GrantThornton

Eurdpsky fond regiondlneho rozvoja
OP Integrovana infrastruktura 2014 — 2020

An instinct for growth’

Graf24Si e D lsuypr@aem@®ne pokrolil§ robotika
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Ustav vyskumu progresivnych technolégii + Ustav @likovanej informatiky, automatizécie a mechatroniky
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Matadah, a.s
2 Cortinertal, Zvolen
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vadegpLeN Aerbtec
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TermnpopilNVersty | oopenrantlUniversty
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Zdroj: vliastn® spracovanie na z8klade realizovan®ho prieski

TabuOka niggie zobroarzgugmei z8aji &' Iseigettee | gegréeeOa uk a:
centrality. Zo zahranilnTch VaV organilzBcto& bol i
Vysok® ul enz2BmeadYhanok&® gkolTachansk88 univerzita Os
tT ka podblask oppkvol il ej roboti ke viacer ® dom8ce t
firmou ZsS VVD Kodgice. Med zi N alediree ep cckmit kya,l i kK d
ako 2 patrili firmy Matador, a.s., Photoneo, Microstep, Siemens a B&R Industrial Automation,

GmbH.
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Tabu@agani z§ci e si etdegree2awyWnipddmm®inre pokrolil § robotika
. N8zov pracoviska  Hodnotain-degree |

1. bstav robotiky a kybernetiky 9

2. ZsS VVDb Kogice 4

3. VGBrechnick8 univerzita Ostrava 4

4. Dstauvutomati z8cie, merania a apl:i 3

5. VUT Brno 3

6. bstav au8comat mmechatroni ky, robo 3

7. Katedra riadiacich a informalnlg 2

8. Prototypov® a inovaln® centrum 2

9. bstav informatiky 2

10. Matador, a.s., Photoneo, s.r.o, Microstep, Siemens, s.r.o a B&R 2

Industrial Automation, GmbH

Zdroj: vliastn® spracovanie na z8klade realizovan®ho priesk.i

TabuOka niggie zobrazuj e n apodhtQ aedjlegtesgerdrality, toor gani z

znamen§ pod®polpuoplrt§uc i depnaahiGackuwovaedabt Izi vi ch
Najakt2vnejg2m VaV t2mom pri vyhO&agdean2tshygl ufl
bol z8roveR aj t2mom, ktorl si najlastejgie pre
aj bsuwmeoemati z8ciae, irkeorvaamieg a nf or mati ky, ®Dstav au
aroboti ky, Bstav infor mantfiokryma |katcehd rsay srti®ardoiva cail ceh
ainovaln® centrum patril:i medzi t 2 my§c dbolear ® bol i
| asto vyhOadg§van® ostatnl mi partner mi
Tabu®la gani z8§ci e si et degeehawdatoduom@®8nmé pokrol il § robotika

N§zov pracovi ska

bPstav robotiky a kybernetiky
Dstav aut omat i z aglikoeane] imermatiky a a
Prototypov® a inovaln® centrum
Katedra kybernetiky a umelej inteligencie

Katedra mechatroniky a elektroniky

PDstav virobnlTch syst®mov, ermainraggmmertuslkvejl itt
bstav informatiky
Dstaut omat,imechatri eni ky, robotiky a virobnej te:
Katedra riadiacich a informalnlich syst®mov
BDstav virobnlch technol -gi?2, MTF
Pstav automobil ovej mechatroni ky
Zdroj: vliastn® spracovanie na z8klade realizovan®ho prieski

SieSovl graf uvedenl niggirdmecn8§adomBwjie hspdlmopr, §g
Abodufd vyjadruje pr2slugnosS ku konkr®tnej unive
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Zdroj: vliastn® spracovanie na z8klade realizovan®ho prieski

Zobrg8zku je kOvdjom® m @el osi mt bodpimd wdrme&cpokr ol il
robotikajebst av r o kybdrrietkkyp asobi aci na FEI STU v BA, kt
ako priamy partner ddewisatrienii ai wlemie jtn2imamiVazy or g e
za uzbloodw® si ete spolupr&8c mognovpawagdwdS vRalb@imé

1T bstav automati z8ci e, melcrhalt mejni kKy.c hmioky t ipk
Technickej univerzitevKo gi ci ach na Strojn2ckej fakulte

1T bstav automat i aa8pcliiek ovnaenregniianf or mat BAwya p?! sob]
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f Katedra riadiacich ai nf or mal nTch syst®mov plsobiaca na
ai nformalnlTch technol -gi2 Gilinskej uni ver zit

T Prototypov® a inoval n® zdadryt rvurKoTge ach micahk e | uni

1T bstav informatiky SAV

Vr§mci dom8cich t2movwl ssylkeumjindic howearick®ci 2 prebi
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bstav i nfSAY spoluprakoyal vo bl ast i pokr ol i | pracoviskamib ot i ky

ptsobiacimi na Fak unformatikyeSTWWBAr ot echni ky a

ZhOadi ska uni verz2t prebiehal a spolupr 8ca naj |

univerzitou a Technickou univerzitou v K oigiach a takisto medzi Slovenskou technickou

univerzitou aGi | i nskou univerzitou. ANlalj anetnie j p o lant ®@lnizl2 & r

spolupr8ca medzi TeKhmiick@iuw humes weuw zuniowemnwzitou.

Sch®m8pol wmr & dom®ne pokrolil§8 robotika medzi verejnimi Va
STU TUKE
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—{ TUKE (5) LI TUKE (2)
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Zdroj: vliastn® spracovanie na z8klade realizovan®ho priesk:!

Vn¥%trouniverzitn8 spolrBprc8cg edenckzi ufna kwielrtza miy W ol
vr 8§ mc i BAU kde bola identifikovang8 s mormatikyr 8ca F:
STU so Strojn2ckou alebo Materi Stdkovyobodbeahneboguopl
medzi MTF aStrojn2ckou fakultou. Vn¥%trofakultn8 spo
PDstavom virobnlTch syst®mov, memasdg momtmebk 8amieiny t &
aut omati z8cieepl inkeorvaannieaj ai nf or matSit kwj ndb&ep! $akub
VBA. I nTm pr2kladomi j@val R®otcoetnytprouvn® aa ebo Dst a
mechatroniky, robotiky av i r obn e | tKeacthendirkoyu sbi omedi c2nskeho
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Zgeografick®ho hOadiska spolupracohlahommestej | ast ej
teda prevagovalra8mgpolruepgi8&cnu.v VaV t2my vyug?2val
bl 2zkosti. Viacero spolupr 8c bol o identifikova
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Zdroj: vliastn® spracovanie na z8klade realizovan®ho prieski

92



EURGPSKA UNIA e o GrantThornton
Eurdpsky fond regionalneho rozvoja VI SI 0 n 5 — 5
OP Integrovana infrastruktdra 2014 — 2020 An instinct for growth

Si mul §ci a

Rovnakl polet dom8ci c hvovbllsaksutmn Tpcohk rto2l molvg arkoob ot i k
aj vobl asti simul 8ci a. Tichto 19 t 2 mov pltsob? n
univerzitBahjegds&ma¥staveBraAM.sI  MaveSTHPU swb2 opa$s
t 2 mov ( 7BratistaveprvTvnave) . Okrem Strojn2ckej fakult
ainformatky aMat er i 81l ovotechnol ogi ckej fakulty, bol j €
chemickejapotravi n8r skej technol - gi e. Druhou univer z
pol et viiskutmnmov pre oblasS simulK®dagiieijaehTeanmnikc
p!sob®mei troch f ak¥l Kogoe cVa¥Prtelmmoovwved m&iVvGi | i nsk
uni ver zity bol i i d ® n2t na fFakkite \elekrdlech@ky &ai2mfyqor mea| nT c h
technoll gna& Strojn2ckej fakulte. Na Slovenskej] ak
informatiky.

Graf26 Po| et t2mov pitSmbi adom®ny rsozandiéd ISen2a wa fakulty
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ya . .y
o informatiky, InformachCh
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Fakulta vyrobnych Strojnicka fakulta, 1,00
elektrotechniky | rakulta chemickej technolégi "
Strojnicka a informatiky, a potravinarskej | Strojnicka fakulta, iv Ustav informatiky,
fakulta, 3,00 3,00 technologie, 1,00 4,00 Presove,...

Zdroj: Autorskl prieskum _
Pozn8§mka:phve©OkysjSednotlivlich fak% t reprezentuje polet prac

l dentifikovan® VaV o¢tBmgstsipos$ umu ha@okinia kden bojo m?2 S

identifikovandxhr 139nwrizipddrsi kmi . nal g2 maminaj | as
pre spolupr8cu bol i Vzamhroarngialnni®& 8Swnriev, e rkzdiet ypoa o n §
s19 rlznymi o rkgraanji?zn§ cli R,mi Nemec k o, Franc¥zsko, P
l zrael, UK, Gpanielsko.

Najni gg2 polet vazieb mBtimdenht mbmkovankj medhi V
VaV t2my uvieidhimldom8cgimbVaV t2mom (prkiorepm v po
bol rovnakl polet t2mbVvchtoo bwd i 8d)bollibav ai&jeo man (
oba VaV t2my samowaujriatreagvz&jlah partnerov.
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Graf27 Pol et vhoDiaebska gtrukt¥%ry (dom8ce VaV t2zmwdom®meani| n®
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Zdroj: AutorskT prieskum
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jehoinndegree centralitou,i at oweDkameéen Holdum vwdImg vy gg?
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Graf28 Si eS spoldom®%e si mul §ci a
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Zdroj: vliastn® spracovanie na z8klade realizovan®ho prieski

TabuOka niggie zobrazuje 10 najd'l egi tdegreg2ch or
centrality. Zo zahranilnlTch VaV organi zeéhgi 2 S me
konkr ®t rumverzitg V¥ Bsne,@strave aPrahe. Zf i ri em s dom8ce VaVvV t 2n
spolupr8cu najlastejgie firmy VUJE Tr Siamnmeas, Humus
Vzozname 10 Anajdtledgitejg2chfnibchariizgui 2 |tov ol
ointenz2vnejdsm®dea pyi§mul &c i abugnessskktoronet kT m s
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Tabu®la gani z§ci e si etdegree2&wydnddmm®inre si mul §ci a

. Hodnota
N8zov pracovi ska In-degree

1. VUT Brno 3

2. bstav automobil ovej mechatroni ky 3

3. bstav automati z8cie, merania a a 2

4. Matador, a.s. 2

5. Humusoft 2

6. VGBrechnick8 univerzita Ostrava 2

7. Siemens, s.r.o 2

8. Sova Digital, a.s 2

9. Lesk® vysok® ulen?2 technick®, Pr 2

10. VUJE Trnava 2
Zdroj: vliastn® spracovanie na z8klade realizovan®ho priesk:!
ZpohOaduwe gruae centrality bol i najd!legitejg2m
mechatronikyae |l ekt r oni ky, BDst av aaplkovang informafky & Katedramer ani a
riadiacich ai nf or mal nT ch systtiT®&nhotvo. tkRamjodvl wuzr | i 1| viac a
skt orTahl awt i simul 8cia spolupracuje. TabuOka
viskumnlch t2mov, ktor® wurl il i vitahtozekmuibar och pe
dva 2 my (bBstav automataipz §&kiowanener amifar mati ky, b s
mechatroni ky) -degréeicenvality gi u aj i n

Tabu@Bagani z8§cie si et edegeehavdgagioduo m@®8weé si mul §ci a

N8§zov organi z8ci e

Katedra mechatroniky a elektroniky

PDstav automatiz8cie, merania a aplikovanej [
Katedra riadiacich a informalnich syst®mov
bstav informatiz8cie, automati z8&cie a matemi

bPstav robotiky a kybernetiky

Katedra kybernetiky a umelej inteligencia

Katedrak ongtrualastha strojov

bstav elektrotechni ky (FEI)

Pstav automobil ovej mechatroni ky
Katedra biomedic2nskeho inginierstva a mer al
Zdroj: vliastn® spracovanie na z8klade realizovan®ho prieski
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SieSovl graf uvedenl niggirédmecn8§adomBwjie hspdélmopr, §g
Abodufid vyjadruje pr2slugnosS ku konkr ®t nej uni ve

Graf29Spol upr 8ca dom§

cichdvan®Wner gamiuz ciia v
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Ustav vyrobnych systémov, envwronn@ﬁ}\élnej techniky a manaZmentu kvality
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Ustay vyrobnychiitechnoldgii, MTF

Katedra mecha@-rjky a elektroniky
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Ustav elektrgliechniky (FEI)

Ustav automatizacie, mechatrofiiky, robotiky a vyrobnej techniky
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Zdroj: vliastn® spracovanie na z8klade realizovan®ho priesk.!
Zobr 8zku j e Zechnglogi®k e jg e d ovm®n e simul 8ci a plsob?2
verejnlch VaV organiz8cii, kbbom@dvgalkjvmEieomne ES
sub-klastre a2 bi |l at er 8l ne srpS8omcuip rt8§&my ksiomuw 8ci e nie s

jedna sieS m§ ®vioajceaakloo§r mEktzych pracov?2sk, k t

spol upr aceuja¥.l n¥
prostredn2ctvom

jgom pohOadesisdejekn®r® s¥% vz§j
uzlovich bodov.

Zobr8zku je zrejm®, ¢ge kLivdtoivl snpdaolai@ned cdaijpraud & v

PDstav automobil ovejsoeichait rma i Kk ulinformatikylSElkt r ot e c
vBratislave. Okrem toho za wuzlovl bodbssiaete s
aut omati z 8ci aplikowamaj imformatikyap * sobi aci na Shasdynz2ckej
v BA.

Vi ednej sieti oddel enej od hlavnej je kO%l ovlm
environment 8§l mapadgmeminu kkvality, ku ktor ®mu s me

at aki sto aj od

neho smerovala | ednshoms e bialipr 8c a.

bola Katedra biomedi cnienrsakneihao, ikntgoirn8 euisk ivlaa adv oc
spolupr8cu. #kdlagite eduavoguilm samostatn® bil ater 8l 1
uvedembr $zku samostatne, nark® Okioa chree ojl eohidn dpmine g d ji
dom8§cim VaV t2mov (v dom®ne sifirmamigci a uvi edol i b
Vi §mci dom8cich t2movwl swlkeurmyindlc howgarick®ci 2 prebi
medzi t*xmamiych verejnlch VaV§ medpe uivazBycmedzi al e

jednot!livimi fakultami
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bstav informati ky Fakilwu aegtrotechniky aairdoomatiky na Slovenskej

technickej univerzite v Bratislave (STU). Zh Oadi s k a uni verz2t prebi el
spol upr 8ca me dnijednejumvarnty, ate vr 8§ mc i Bratitlavevavr 8§ mc i
Technickej univerzity vKo gi ci ac hMgdi2UiKiEni.ver zi tn8 prebiehala
univerzitou vKo gi ci @iclhi nss kou uni vemedzi 8TdJua TUKB.NNajihéngj a

i ntenz?2vablasthiolsai mul §8ci a spol upr 8§ ddlZAned z i STU v B

Sch®®k8pol upr8&8ca v dom®ne simul 8cia medzi VaV organi z8ci ami
— STU (7) STU (1) ’ — STU (1)
- SAV (1) TUKE (1) ’ | UNIZA (2)
— TUKE (1) — TUKE (2)

Zdroj: vliastn® spracovanie na z8klade realizovan®ho priesk.i

Vn¥%trouniverzitng8 spolupr8mwmai b8Td, nlajgeée nbeha2ivaen
vaziebo, medzi St r o] rFakaltkuochemitkejlaplot o avian8r skej t ect
Fakultou elektrotechniky ainformatiky (FEI) STU at aki st o aj medziol upr 8«
Materi 8l ovotechnolFoEgi.c k¥ muvYatfraokfualktud u n & spol upr 8ce
medzi rtznymi t 2 mami plsobiacBAianma SStrogjndckleg |
Technickej univerzityvKo gi ci ac h.

Sch®m8 ol upr8ce v dom®ne simul 88cia medzi fakultami

[ Sp— _Strojn{clL;a,STU Strojnﬁl;a,s‘ru Strojnﬁk)a,s‘ru FEI STU (1) ’ FEISTU (1) FEIT, UNIZA (1)
M FELSTU(1) M| MR STU Q) FEITUKE (1) FEIT, UNIZA (1) 5&5&";?;?' ’
H VT, TUKE (1) HsAava)
|_|Strojnicka, STU
(1)
Zdroj: vliastn® spracovanie na z8klade realizovan®ho prieski

Zgeografick®ho hOadiska spol upr acoflahmmesej | ast e]
Op2aSteaejjtw dom®ne domi mEweliannsemdMeigpz i§ Gad ginmaimib od |
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identifikovan® tri spolK@gi8acaemi ,Meded z TBhadau & tsil salve
a takisto aj medzi Bratislavoua Gi | i nou bol a identifikovan8 jedna

Sche®mbkedziregi ohgpn&capo dom®ne simul 8ci a

{ Bratislava (6) } Bratislava (1) ] { Bratislava (1) ] Bratislava (1)

{ Preov (1) } Kosice (1) ] { Zilina (2) ]

Zdroj: vliastn® spracovanie na z8klade realizovan®ho priesk:!
Umel 8 inteligencia

Vobl asti umel e| inteligencie spolupracuje viac

partnerovzd om8ceho verej n®ho 93\ nporvos.t rveldsikau mnl®4 tz2 my
troch technicklch univer zi t BratislaveaSAV.Um§ meir zd ¥ ®@c Ko
f ak vl t Techni cK®jgi cuinacvher diotl vdentifikovanTch

elektrotechniky a informatiky ana St r o gkolte)cakve 8 m¢ i piatich fak?lt
technickej univerzity vBr at i sl ave takgsmto BAUR@Mbo. oNrem Stro
fakutyaFEl , ktor ® s Y% pzmidchdwWam® Yecji cvh adam®ygaz hmeajpnd
informatikuai nf or mah nnoB -tgeice, ¢ h®mi us,t apvoetbrna2vcitnvimafe(tzvooz naa n
uvedenom ni ¢ggi e) . Narmakyl Badkuteelektroteckiniynaii an faor mal nT ¢ h
technol -gi 2?2 Gilinskej uni vrzity boli identifiko

VI okalite hl avn®hl¥W mesnaj vdkzrneetmné pgej technicke
viskumnz2ci s pFakultoypmagmatiky, dygiky a informatiky naUKas pol upr 8cu s
bstavom informati ky SAV.

Lo sa tlka gtrukt¥wry vazieb, teda poltu s®olupr &
sdom§8cimi, zahranilnimi VaV or gdastiuneegiitetigericie al e b o
prebiehal:i spolupr 8ce relat?2vne rdoviwBamen net 23n@a m
verejnlich VaV organiz8ci?2 bol o inidhéaoltoi fvizk8g voamnlTcchh
Spodni k mi uviedli spolupr8cu d@m8cézNg¥Vht pmdgniRE¢
zahrani| nl mi uni ver zit ami bol o2®8jrdemlych 0 gani

Zahrani |l n® VaV tnnmoyh Tpcohc hk§rdazja?lm c eM®d zi Nie Rmic Baie a
takistoajzkr aj 2 n ako Gr ®cko, n®SA, UKk, Tai wan a

Sty dent i fi kovzhod®svtizsnkyunsid vi pracovi ska@mci dgntidi ek dvnam
an8vrh mognost 2 vapslkiukmBuc,i ev ITwnoglaeja i nteligencie na Sl o
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Graf30Po|l et t2mov ptSwmbi adom®ny umel Bozdeleényemai aakul ty
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B Univerzita Komenského v Bratislave
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Fakulta elektrotechniky | Strojnicka Strojnicka
a informatiky, 3 fakulta, 2 fakulta, 1 potravinarskej technologie, 1 technologii, 1 a informatiky, 1

Zdroj: Autors

k pri um
Pozng&§mka: veDPkda8tp by fakw%l t reprezentuje polet pracov?2:

Graf31 Pol et vhDaedbska gtrukt%ry (dom8ce VaV tzmydom@®heani| n®
umel 8 inteligencia
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Zdroj: Autorskl prieskum

SieSovl graf uvedenlT niggie zobrazuje \iasti kT ch s
umel 8 inteligencia, kt oBinch pesepskdmoti spoledt B
t ®my I ndustry 4.0 opkodak aopviot osl¥e ul vne®Vetr§®os Ss phod dup r j
url en8 -dedmee ncentralitou, to znamen§ | 2m val| gi

subjektov uviedol danlT Abodidi ako svojho strategi

TabuOka niggie zobrazuje najdllegitej-Jegree or gani
centrality. Hodnotu in-d egr ee centrality 2 alebo vyggiu dosi
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ajedna firma. Giadnu zo zahranilnlch VavVv
Z firiem sa do zoznamu dostala Continental Matador Rubber.

Graf32 Si eSS spoldom®®e wmel § inteligencia
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Zdroj: vliastn® spracovanie na z8klade realizovan®ho
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organi

organi z

prieskt

Tabu®Ka gani z8§ci e si etdegree2awydnddmum®ine umel § inteligencia

N8zov pracovi ska Hodnota
In-degree

1. Bstav informati ky, i nfsoorfntav ®&rlocvh® hs
inginierstva

Katedra kybernetiky a umelej inteligencia

bPstav robotiky a kybernetiky

bPstav informatiky

Katedra riadiacichai nf or mal nTch syst ®mov

oA~ wIN

. Continental Matador Rubber 2

Zdroj: vliastn® spracovanie na z8kl ade realizovan®ho
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Vgetky viskumn® t2my verejnltabuOké oyganiez §nail 3

relat2vnedeggge uceoenmntral itu, to znamen8 ¢ge boli a
spolupr 8cu. Najakt2vnej g2m VaV t 2 mornformatiky, vyhOa ¢
informalnlichsefytst ®mow®hao i nginierstva, ktorl bo
naj |l astejgie pre spolupr8cu vyberali ostatn?2 par

Tabu®OBagani z8§ci e si et degeehavd/ry@ioduo m®8méeé umel § inteligencia

N8zov pracovi ska

BDstav informati ky, i nfsoofrav &rlocvh® hsoy sitn@gmionvi ear st

Katedra kybernetiky a umelej inteligencia

Pstav informati z8ci e, automati z8ci e a mat ema

Katedra riadiacichai nf or mal nTch syst ®mov

Pstav informatiky

bPstav roboti ky a kybernetiky

Katedra elektronikyamu | t i medi 8l nych komuni k§ci 2
Zdroj: vliastn® spracovanie na z8klade realizovan®ho priesk.i

SieSovl graf uvedenl niggirédmecn8§adomBwjie hspdélmopr, §g
Abodufi vyjadruje pr2slugnosS ku konkr®tnej unive

Pracovisk8 verejnich VaVMom®ganiUmedi§ imitsedbigenai
giroko spolomrakaoyj, vgetky (okrem 2) s% zapojen
vadazieb. Do siete dom8cich VaV organiz8ci 2 nie s!
vobl asti umel 8 inteligencia iba spolupr8cu so za

Zobr8zku jezarkme®v @ ewzleatvi® shpdoodlpuBwre§ cume |l § i ntel i
m! g e me povAagitoawaS i nformati ky, infosmht n®chv ehys
i ngini et s bbmaaFakulte informatiky ai nf or mal nTch t eBAPnal - gi 2
Katedru kybernetiky aumelej inteligencie pt sobi acu na Fakul te el el
informatiky TUKE.

Okrem toho za uzlov® body siete spoluprg&c mogno

T bst av r okibermetiki, VEI,&TU v BA
BbDstav informatiky, SAV
f Katedrariadiacichai nf or mal nTch syst®mov, FEIT, UNI ZA

=

2Na ptde FIl Irbkwzmi0OKI9o S\ ovensk® centrum pre-Ay,Tskum ume

vktorom m8 fakubpaSrvasijpadiee ay v platfor@upeeekcagnciur ade . | de
vumel ej inteligencii prep§8j aniYcat egQauvd,e nuloivtNea®ay\s,& i mnv2 ek:
ktor2umsed Yo inteligenciu zauj 2 maj %.
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Vr§mci dom8cich t2movl sylkeumjindic howgarick®ci 2 prebi
medzi t xmamiych verejnlch VaV8mcigapeddej2 unaber z
jednot!livimi fakultami

Sl ovensks§ akad®mi a vided®rrse oluuw@kngia sovrldvenskou

technickou univerzitou v Bratislave (FIIT) aj s Technickou univerzitou vKo §gi ci ach ( FEI
ZhOadiska univerz2t prebiehala najintenz2vnejgi
univerzitou (STU) v Bratislave a Technickou univerzitou vKo gi ci ac h. Naj menej
bolavobl ast. umel 8 inteligencia s p®illuiprs8koau merdizv e r
a Technickou univerzitiouvKo §i ciGadh nsskou univerzitou.

Graf33Spol upr8ca dom8ci cikdwam®ner gaeil 8¢ ntel i genci a

Katedra elektroniky a mn’dia\nych telekomunikacii

Ustav automatizacie, mechatrafiiky, robotiky a vyrobnej techniky Usta\/iﬁfchhaliky Katedra apl\ké\(.afl e] informatiky
&

. Ustav informatiky, informagnyel ov a softvérového inZinierstva
Prototypové a iigvacné centrum — %

Ustav automatizacie, mer. aaplikovanej informatiky /

Ustav informatizacie, agfomatizacie a matematiley p ’ Katedra paéit. a informatiky

. Katedra kybern: elej inteligencie
uamvrobo.wbemeﬁkv‘ "

Katedra matematiky .skripiivnej geometrie /

Katedra riadiacich macnych systemov

/
/
/

Katedra softvd ch technologii

Modr 8 ifTaercbhani ck 8 Wmigv ern aictha Zll oewnedn sfka& btae ¢ h nBratidla§e, uni ver zi t a
Tmavo siv@i lfiamdblkg8 Ghl veerzi B8M/YUKo si v §

Zdroj: vliastn® spracovanie na z8klade realizovan®ho prieski

Sch®m8polupr&8&ca v dom®ne umel 8 inteligencia medz

«[ STU (4) «[ STU (1) ]
z8kl ade

{
~[ TUKE (3) ~[ TUKE (1) ] ~[ UNIZA (1) ] reali zovan®ho
{

prieskumu.
~[ SAV (1) «[ UNIZA (1) ]
Medzi fakultng§g

UNIZA (1) spoluprgca

bola

Zdroj : vliastn®
STU (2) ]

TUKE (1) spracovanie  na

SAV (1) ]
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najintenze §m&TUVEBRA,v pri | ognpoil glpo § ou Fakul ty el e

a informatiky (FEI) a Fakulty informatikyai nf or mal nTch technol -gi2 (FI1I
aFIIT aspol upr 8§cu Stavelngj fakuttykseFa ka |l t ou p ot chamicken 8r s k e j
t echgieoMr-§mci Gilinskej univerzity spiohuprmalbrhth

t echnoFakufariaderdaaai nf or mat i ky. Vn¥trof akweljttrmg dopgm®Inter
ngj den§g.

Sch®®&8pol upr 8§ce v do mi@eneia mede fak@ltamint e |

FEI, TUKE FEI, STU FIIT, STU FEIT, UNIZA

H sav L FEIT, UNIZA (1) FIIT, STU (1) Stmj”‘(clk)a’sm L1 FEITUKE (2) L FEISTU (1)
L fir su ) H FEI, TUKE (1) Sta""l("l“)a' STU H  sav(1) H FEI, TUKE (1)
| | FEIT, uniza L{ FiT, sTU (1) Ly FMFI UK (1) L{ FRI, UNIZA (1)
(1)
L| FEl,STU (1)
Zdroj: vliastn® spracovanie na z8klade realizovan®ho priesk:!

Zgeografick®ho hOadi ska bro8mcinahlvadvarc® lsg omeusptr s§,c el
bol a aj spol upr §Bratislamyeakkzoig 2tc2 maZmistznge ajoswagl up
vihode geografr &hkei rmegizkmiss,tivIvs k usmow@arthetomnaj vy u(?

so vzdialenTch regi-nov. Naj menej i nt e@izl2ivmoau b o
amedzi Ko@itamoua
Sch®®kMedziregion8l na spolupr8ca v dom®ne umel 8§ inteligenci

Bratislava (1)

7 Bratislava (6)

i

Bratislava (3)

— Zilina (1) Kodice (1) Zilina (1)

— Kosice (4) Zilina (1)

It

Zdroj: vliastn® spracovanie na z8klade realizovan®ho priesk:!
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Priemyselnl internet a |oT

V dom®ne priemyls@eTnd!smhbh¥ermattraoch najdtledgitejg:
ana Dbetianformati ky SAV 12 t2mov. NB8ratosvseémylkep!?! s
6 t2mov, p r i hiah ma Fpkalte elektroteehniky ai nf or mat i ky . Rovnako
identifikovan® aj na iFnafkourl mael nd lcehk ttrieectimvedty-i gkiy? aG
vGi |l idea at 2 my na F ak ul tieformatikye kat Techmiokej humverkity a
vKogiciach.

Graf34 Pol et t2mov ptS8Smbi adom®ny priemyserlmnzdelndre? nrea faak wlTt w

B Technicka univerzita v KoSiciach B Zilinska univerzita v Ziline

B Slovenska technicka univerzita v Bratislave B Slovenska akadémia vied

Strojnicka fakulta,
1 Fakulta

chemi...
E]
potrav... Fakulta Ustay
Fakulta elektrotechniky a Materialovotech... | techn.. | Fakulta elektrotechniky a elektrotechnikya | informa
informatiky, 3 fakulta, 1 1 informacnych technolégii, 3 informatiky, 2 tiky, 1

Zdroj: preskwnr skl 3
Pozn8&§mka: veOkosS plochy jednotlivlich fak% t reprezentuje |

Graf35 Po | et y*hf)iaelbska gtrukt¥%ry (dom8ce VaV t2Zmydom®heani| n®
priemysel ehloTntern

t NASYeasdtye AyaSNySa |

30
25
20
15 =
8
10 5 6
5 @

(@t

0
dzy A |+ GBS iG1 & @iyirgd Gg@Si1é& @iyirgs Gg@Si1e ONioe
52Yt 0SS OSNBaywa KiNlx/A 6y S @SNB 2 P&nikyl +
2NHFYAT L OAS 2NHFYATt OAS
Zdroj: Autorskl prieskum
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Vgtrukt %ure spolupr8ce dom8cich t2mov verejnlch
spolupmpddai Emi . Dom&8§ce pracovisk8§8 verejnlich Va\
spodnikmivobl asti pri emylsTe3Dxnasi hhmer dem§ai mi t 2 mami
zahrani | nl mi VaV organi z§8ci ami bol o6 irdteznntyicfhi k\oav\a
organi kx8oird chz gt yrLiR,p g ceRdgdag dna aHong Kongu.

SieSovl graf uvedenklohggtearebhraklUfph mwHastt ner ov
pri emyiseenetal oT, ktorTch rerspPrmanidemrniiesiwimud!l (iswol up,]
sa t®my I ndustry 4. 0p oodkkraagiotvool es ¥ nu® etdyepny® svpol upr
url en8 -dedmed ncentralitou, to znamen8§ | 2m v2a]gi

subj ekt ov uviedol danl Abodfi ako svojho strategic

Graf36 Si eS spoldom®®e wriemyselofl internet a

Decem(\g:;_?_:u}lp‘ as

\/u\kswagenrsijak\a, as Ruckwe\l’\:&@tomatmn

RDM\S} " RMC, s, r.o;ﬂgvé Dubnica
Photug?g;‘ S0 Ruhdf‘%s ro
SimpleCell Netﬂ\@k Slovakia, a.s. Pan(éi‘;s.r.o
Ustav informatizacie, auf@matizacis a matematiky B ABB Slqj'_;ﬁia‘ sre
N

Continental MatadoffRubber, s.r.0, Pichov
FPT Sifiakin, s 0

Ustav autam rmechatroniky
U omatizacie, merafiia a aplikovanej informatiky Ustay rohotikga kybsmstiky

Malﬁaur\‘\a s
v

Aa\{u@ec

Unwersltywﬁ%{ong Kong VUIE"D

Katedra mechatrgiky a elektroniky \/Tﬁ/@sku

Katedra riadiacich a ififormaEnych systémov
Katedra kybemetikys umelej inteligencie

_ Ustav vyskumu progresivnych téchnolagii + Ustav afilikovans; informatiky, automatizacie a mechatroniky
Sova Eﬂg\ba\‘ as
Ug.\ﬁt_'ﬁe‘ Ustav |.mat\ky

Katedra multimédii a mfmm‘—kamumkainych technaldgii VUJEWnava

S\em’éné\s r.o

Katedra glektroniky a muliifinedialnych telekomunikécii -
Unwelzn{j$ata‘ Zlin

Contral S’y;i m, s.r.o )

- Ustav elektrgigchniky (FEI)

_ EVPU, N@vj Dubnica

Infétéch =

BSH, Bosh ar(d’S_iemeﬂs GmbH

CERN RRBepartment piy
el Hufnusoft

- A
WEB-Technicka univerzita Ostrava
kf Qintées.s
Ceskeé vysoké uEf\enT)lechn\cké, Praha -

Zel en8idambaa VaV organi z-®owida,i kEi ar @ingeofivie8a hfical rnb8a VaV organi z

Zdroj: vliastn® spracovanie na z8klade realizovan®ho prieski
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TabuOka niggie zobrazuje 5 naj d? ldegpedenrilityZeo h or ga
zahrani| niTch VaV organiz8ci? smerovala spolupr§
vazbhianbol-aTet®B i ck § Ostrave.&rf zirti @ mv s i dom8§ce VaVv t2n
spolupr8cu najlastejgie (2 v&2aERTglhvakMassrador , a. s. ,

Tabu@k@r gani z§ci e si etdegree 2 &\wyddpddm un®in re priemyselnl internet

Hodnota
In-degree

N8§zov pracovi ska

1. bstav automobil ovej mechatroni ky 3

2. VGBrechnick8 univerzita Ostrava 3

3. Matador, a.s. 2

4, Siemens, s.r.o 2

5. FPT Slovakia, s.r.o 2
Zdroj: vlastn®& 8kdraadeo wemilé zmawan®ho prieskumu
Najaktzvnej g2 mi VaV t 2 mami proi vy h Oa d $&imeten 2 spol
inteligencie a bstav aplti kmnatainz§ciieaf omenmadnikg .a Tab
zobrazuje zoznam viIiskuimhichi 8@ makp ktoc® partne
Gi adéeAmbpv uvezdozmamegemalm-degree centralitu vyggiu ak

ostatn® VaV t2my ho ako svojho strategick®ho par

Tabu@k@r gani z8ci e si et -eegsedawd/naiodio me o é priemyselnl interne

N8zov pracovi ska

Katedra kybernetiky a umelej inteligencie

Dstav aut omat i z aglikoeane] imermatiky a a

Katedra mechatroniky a elektroniky
b s t elektrotechniky (FEI)
Pst av r o hybériekkky a

Katedra riadiacichai nf or mal nT ch syst ®mov

Zdroj: vliastn® spracovanie na z8klade realizovan®ho priesk:!

SieSovl graf uvedenl niggirdmcn8§adomBwjie hspdlmopr, §g
Abodyfiadruje pr2slugnosS ku konkr®t nej univerzit

Vr 8§mci dom®ny Pri emyosTe!l né& daigydttomrt koé th @ lao prepojen
jednotlivich pracoviskami verejnlch VaV organi z
nzzkapriladmemali fi kowama§ vilemamnej gia sieS§S, ktor 8§

mogn®ho Va¥dké abBitlrater 8l ne spolupr 8ce.
Vsub-kl astri je kOvYl oRdtmawzd wtvd mo thioldowej s oneich @it r o a

Fakulte elektrotechniky a informatiky STU vBr at i sl ave (z piatich VaVv
spol upr §ctul mtr viéstsavom) .
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VeOk® mnogstvo pracovndkmi npsmclovprs&@amjie domgci ch
organi z8ci 2 ( sopooldunpirk8nciu aulveibeod Iziahr ani | nTmi t 2 mam

Graf37 Spol upr8ca dom8§cich ddan®ner ganiemysied ni internet a |1oT

Ustav autemaltizicie, morfiil a apkovane] informaliky

B
Ustav aurciiobliove) mccharcriky

b 4
/ Ustav rohotiil kyhernetiiy

/ Katedra kyhemehb.ﬂme\q inteligencie

Kaledra riadiacich a'rmacny'cn syslémay

Ustav yskumu tochnaiogil + Ustav @l imormatiky. a

Katedra mechaifiiey a slekiraniky

Katedra mutimédi a \rﬂwr&nmumkzbnyﬂh technologil

I

It
Kaledra elekiranicy a ml?’dlalmch telekomunikagii

LT,
Ustaf infarthaiiky

Ustars elekigi8:hniky (FEI)

Modr § ifTaercbhani c k8 WKmigv €1 aictha Zll cewesn sfka& btae ¢ h nBratidlae, uni ver zi t a
Tmavo sivi&ifilamb&ks8 Gnl veezi B8VI 0 si v§

Zdroj: vliastn® spracovanie na z8klade realizovan®ho priesk:!

Vr 8§mci dom8cich t2movl ssylkeurmjindic howearick®ci 2 prebi

medzi txmamiych verejmiliz®civVaVialcdg ajjedne]j uni ver z
jednot!livimi fakultami
PDstav informatiky SlovenskejdomPaed®miré emysel| spol

loT s STU v Bratislave (FEI).
ZhOadi ska univerz2t bol a i de nskouftechnickouauniv@rziteup ol upr §

(STU) v Bratislave a Technickou univerzitou vKogi ci ach ( TUKE) Gi ImendszkiouT U
univerzitou (UNIZA) v Gi | inmedzi UNIZA a STU.
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Sch®m®Spol upr§8ca v dom®ne priemyselnl internet a | oT medzi
SAV (1) ’ STU (1) ‘ ! STU (1)
STU (1) ’ UNIZA (1)

Zdroj: vliastn® spracovanie na z8klade realizovan®ho priesk.i

Vn¥%trouniverzitn8 spolupr 8 Batislhve,lat oi chedizi f Skowvan$§
fakultou a Fakultou elektrotechniky a informatiky.

Sch®mlaSpol upr&8§ce v dom®ne priemyselnl internet a | oT medzi
FEIT, UNIZA (1) ’ H FEI, STU (1) H SAV (1) E FEI, STU (1)
FEI, STU (1) ’

Zdroj: vliastn® spracovanie na z8klade realizovan®ho priesk:!

Zgeografick®ho hOadiska pr elgiemanliri§ map olviemri § mai . a |
spolupr8ce bol ir 8imte n thil faivknd®haon ®@ews t a Br ati sl ava.

bol i identifikovan® medzi Gi s kamnT mme dz? matmima mi
aBratislavyamedzi t 2 ma miBraigavyGi | i ny a
Sch®tmaMedziregi on§l na spolupr8ca v dom®ne priemyselni inter

Bratislava

Bratislava (1) ‘ Bratislava (1) Bratislava (2)
Zilina (1) ‘
Zdroj: vliastn® spracovanie na z8klade realizovan®ho prieski
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Vobl asti big data
vBratislave (4 t2my),

Technickej univerzity vKo gi ci ach
Svojom zamer an?

bol o

visions

o GrantThornton

An instinct for growth

identifikovadmkaht 86ht 5Mb

dvochGiflaiknuel t 82 ht 2Gmy )i na k ¢ je

(3 t2my).

Gtyri zo siedmi

ch
informati-kqi eal eMed ziin f sotr rmeat] eng® ct kel

vobl asti big data bol o zartaadeids®t g\ dinf @rmatoivk ys.k o
Dom8ce t2my verejnich VaV organiz8ci?2 oblgintifik:
big dat apodanjim@mis, kde bbl @1li dédBi eBizeywanipodni k mi
tTka spolupré&8ce viskmmnnidomg&cimov t8mami verejnl
aspolupr8ce so zahranil| nl mi VaV organi z8ci ami,

spolupcé&kckowvZ®ho pol| t u8nmiis pdoolm8pcri&cch wWaV t 2mov bol
Vz8j omn®. Zo zahranilnlcslpoVapPr ®cwasi A2®cir2t zinylmo
t2makmrag?n Lesko, Portugal sko, F2nsko, Chorvsgt sk
Graf38Po| et mov pl!sob8mci cthom®ny big data v rozdelen?2 na fakul

B Technicka univerzita v Kosiciach

B Zilinskd univerzita v Zili

ne

W Slovenska technicka univerzita v Bratislave B Slovenska akadémia vied

Materialovotechnol...
fakulta, 1

Strojnicka fakulta, 1

Fakulta informatiky a
informaénych
technoldgii, 1

Fakulta chemickej a
potravinarskej
technologie, 1

Zdroj: AutorskT
Pozngmka:

S prieskum
veOkosS plochy

Fakulta riadenia a

el

Fakulta elektrotechniky a
informatiky, 3

jednotlivlch
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Fakulta
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Graf39Po| et vhDiaebhska gtrukt¥%ry (dom8ce VaV t2mydom@®&heani| n®
big data

Big data
25 21
- 18
15
10 10 10
10 8
5 '
dzy A1+ 60F8Si1 e d@yirga (6831 e dirqa (g8Si1 e ONIoe
52Y+ 0SS OSNBa2ywg KNIty A6y S @S NS 2 P&dnikyl +
2NBI yATt OAS 2NBI yATt OAS
Zdroj: AutorskT prieskum
SieSovl graf uvedenlT niggie zobrazuje wdasti kT ch s

big data, ktor feditr §msespopdeeskumu (spolupr8ce tTKk
4. 0 okrajovopsthkapedeh® Vvn® typy spolupr &c) . Ve
degree centralitou, to znamen8 |2m va]gia veOko
danl Absdéjhkostrategick®ho partner a.

TabuOka niggie zobrazuje najd!legitej-gegree or gani

centrality. Hodnoeégr euk a2 o aa tvey@ag i iu ntod\olksivagdn! i tori
Slovakia, a.s, Siemens, s.r.o a Sova Digital, a. s . Ksthdcl/htZ) firiem uviedl
viskumn® t2my. Do zoznamu sa nedostala ¢giada zah
viskumnl t2m sipmodw pzraahcroavrail| msou VaV organi z8§ciou.

Tabu@k@r gani z §c ihednastouéntdegree 2avy ggoduwow®ne big dat a

Hodnota
In-degree

N8zov pracovi ska

1. bstav informatiky 2
2. Volkswagen Slovakia, a.s. 2
3. Siemens, s.r.o 2
4. Sova Digital, a.s 2
Zdroj: vliastn® spracovanie na z8klade realizovan®ho prieski
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Graf40 Si et e spodounp®nSec bvi g dat a
MuQaft ".y
Volkswag.akia, as Vt.nu

ovane] informatiky, automatizacie a mechatroniky
Technical U ity Lucknow

Ustav vyskumu pragresiviych technaldgii + Ustavi

Sov‘, as

sm\. as
us.e\ ’

Katedra kybemetl?.{me\m inteligehcie
Ustay automatizacie, merdniga aplikavane] infarstatiky soft\/'cn technald

e i

mfﬁ elekironiky a mulifinediainych telekomunikacii ;“ SimpleTell Nel. Slovakia, a.s.

sl J
f

/

~— ]
Usta\.at\ky / |
/ Katedra riadiacich a iiformacnych systemav

/
/
/

/
: i Autum' Graup
ABB SI.a, sro /

University of AL.’ICI Novy Z&land ;’ Ustav infarmatizacie, ayfbmatizacie a materﬁl’ﬁa

Ustav informatiky, Informaznych émnv a softveroveha inZinierstva
i National Teuhmc’versﬁy af Ukraine

@ --
Mat‘ as Katedra poE\’t. ainfarmatily Par‘.r.o S‘E’. ro

Unwer.f Oulu VéB—Technick'erzita Ostrava

Pnotc. sro
Neuroca.:landsko
Umver'f Minho

University uf’itmssmayer UHIVE!’Z\IOHW. Zlin
city Uni\.y Dublin ‘

Zel eng8idam®baa VaV organi z-pwidan,i ki aOr mingeaolivie8a hfieel rnb8a VaV organi z

Zdroj: vliastn® spracovanie na z8klade realizovan®ho priesk.i

ZpohOaddue goruee centrality bolo identifikovanlch pé¢
shodnotou vyggou ako 3.

Tabu@k@rgani z8cie si et -degeehavdyyajtoduo m@mée bi g dat a

N8zov pracoviska

Dstawnformati ky, i nf or nsadfntlvc@r osv®&ho® morvgiani er

Dstav aut omat i z gikoganej mermatiky a a

Katedra kybernetiky a umelej inteligencie

Pstav informati z8ci e, automati z8ci e a maten

PDstav viskumu progr es?Pwsnywh atpd d kkroola-ngij2 i f
automati z8cie a mechatroni ky
Zdroj: vliastn® spracovanie na z8klade realizovan®ho prieski
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SieSovl graf uvedenl niggirédmecn8§adomBwjie hspdélmopr, §g
Abodufd vyjadr wjrd ipvwagtelungnosS k

SieS pracov2sk verejnlch d/aw®me glming zEathlavngpd s o dti &
siete/sub-k | astra a dvoch separ 8tnych bil ater 8Sdtinych s
prepojen® so ¢giadnym t2mom, mpahknOko uviedlo iba

Zobr8zku je zrejm®, ge kO toivl mpdoodznd@nved ab ivbgo ddoart av
BDstav infor.matiky SAV

Okrem toho by sme kO%W ovich akt®rovr@mkii kpovagt

bol i identifikovan® v zz8jjoonmm ® s av? pbyagutjzZn. zanag:
anadpriemerne kvalto:tnTch partnerov, a
1T BPst av viskumu progres2vnych technol - gi ? +
aut omat ime&cha&trani ky pltsobiace na Materi 8l o)
Trnave
1 BPstav aut omeartainziS8ac iae ,apl i kovanej informatiky,
1 Katedra kybernetiky a umelej inteligencie, Fakulta elektrotechniky a informatiky TUKE
1 Pstav informatiky, in§ofrma®mdec®hosyisn Pmoive r &
informatikyai nf or malecthat | - gi 2, STU v Bratislave

Graf4l Spol upr 8§ca dom8§ci chdvan®ner pamgi d&¢ a2 v

Ustav vyskumu progresivnych technolégii + L’Jstav@ﬁkovanej infermatiky, automatizacie a mechatroniky
__d

Katedra softv@ch technologii

Ustav automatizacie, me@@ a aplikovanej informatiky

Katedra elektroniky a muliffpediainych telekomunikacii
/ Katedra riadiacich a ififormacnych systemov

Ustay informatiky . o
A 4 Katedra kybernetil melgj inteligencie
Ustav informatizacie, aufomatizacie a matematiky

Ustav informatiky, informaénych Léys\iﬁv a softvérového inzinierstva

\\
Katedra poé\’f. a informatiky
Modr 8 ifTaercbhani ck 8 KWKmigv ern aictha Zll oewnedn sfka& btae ¢ h nBratidla§e, uni ver zi t a
Tmavo siv@i Ifiamiskekki&aven!| i ne, B8t 1 o si v§

Zdroj: vliastn® spracovanie na z8klade realizovan®ho prieski

113



EUROPSKA UNIA Q GrantThornton

Eurdpsky fond regionalneho rozvoja . .
OP Integrovana infratruktura 2014 — 2020 An instinct for growth

Vr§mci dom8cich t2movl sylkeumjindic howgarick®ci 2 prebi
medzi txmamiych verejnlch VaV§mciggpweaByemedz al e
jednotlivimi fakultami

Sl ovensk8 akad®mia vdehm®meobugr @a@adwalsao vS| ovens
univerzitou v Bratislave (FIIT) aj s Technickou univerzitiouvKo gi ci ach ( FEI )

ZhOadiska univerz2t prebiepbaBaanmeidnoi er5d owreajskio
univerzitou v Bratislave a Technickou univerzitou vKo gi ci ac h. Med zi STU v
aGil i nskou uni viedhrickou aniverzitou me @ gii ¢ i @Qiclhi nsskou uni ver
nebolavd om®ne big dataadmdanspdli kpvag&. gi

Sch®iMASpol upr8§8§ca v dom®ne bi data medzi verejnimi VaV orga
STU
— STU (2) STU (1) UNIZA (
— SAV (1) SAV (1)
- TUKE (2)
Zdroj: vliastn® spracovanie na z8klade realizovan®ho priesk:!

Vn¥%trouniverzitnsg spol upr 8rc&amcbol BAUnawi ht emz 2ivin
ospolupr 8cu Mart ejrr 28d koevjot achnot 8mcckegi | Fagkeéfy.ui
spolupracovali Fakulta elektrotechniky ai nf or mal nT c h Fakuttah riaddnia g i 2 a
ainformati ky. Vn¥trof akwljttm8 dop®nwep mEJa eme&8hol a v

Sch®mSpol upr8§ce v dom®ne big data medzi fakultami

FEI, TUKE FIIT, STU Strojnicka, STU MFT, STU FEIT, UNIZA
0000
-
|| FIIT, STU (1) — FEI, TUKE (2) MTF, STU (1) Strojnicka, STU (1) FRI, UNIZA (1)
————
.
000
L SAV (1) | SAV (L)
|
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Abodud vyjadr wjrd ipre?js lungvoesrS ik e .
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Graf53 Spol upr8§ca dom8ci chdvam®ner g@zig2§ein®d vealita

Ustav vyrobnyciiftechnologii, MTF

Ustav vyrobnych systémov, envi ronn.télnej techniky a manazmentu kvality
Ustav riad@hia vyroby

Ustav automatizacie, merdffiia 2 aplikovanej informatiky

Katedra riadiacich 2 ifjprmacnych systémov

Ustav robotikiiia kybernetiky  Katedra biomedicinskefi@ inzinierstva a merania

Ustav automatizacie, mechatn'(y, robotiky a vyrobnej techniky
Katedra kybernetik{@ umelej inteligencie

Katedra poéit@v a informatiky
Katedra elektroniky a mul'ediélnych telekomunikacii

Ustav multimedialnych informac‘::h a komunikaénych technologii

Zel en8i $lacgvbeans k8 technBrc&t8i silnawe,r zThh@ivivi s W& Giralribmezi t a v

Zdroj: vliastn® spracovanie na z8klade realizovan®ho priesk.i

Zobr8zku je zjavns n2zk&mcmi ed am8xp clhu ptr 8mev vver
organi migtci $poNMupr 8c dom8cich VaV organi z8ci? nie

nakoOko sieS tvor2 5 samostatnich bilater&lnych
zo Strojn2ckej fakulty TUKE,doknt§cri ® hnemajkidamnd zthu
uviedli spblaptBcuoxrg? fimoug8 realita iba s

ZhOadi ska wuniverdoM®npr emizgghalem v realita spolupr
technickou univerzitou v Bratislave a Technickou univerzitou vKo gi cinaecdhzia Gi | i ns Kk«
univerzitou v Glinea STUvBr at i sl ave. nal gi e spolupo8wer Bmii
STU v Bratislave av r STMELK E . Lo sa tlTka vn%Wtrouniverzitn
vBrati sl ave, spolupracovala tMaSéerbghdédceckhedhRkal
fakultou v Trnave. Vr 8 mc i TechnicKejgioniacéar zigl pys o lvinpgiat § od a

dvoch VaV pracov2sk ptsobi acinfortmatkya Fakul te el ekt

Sch®mxSpol upr8ca v dom®ne rozg?ren8 realita medzi uni verzit

STU (1) ’ STU (1) ‘ STU (1)

TUKE (1) ’ TUKE (1) ‘
Zdroj: vliastn® spracovanie na z8klade realizovan®ho priesk:!

125



EUROPSKA UNIA Q GrantThornton

Eurdpsky fond regionélneho rozvoja . .
OP Integrovana infratruktura 2014 — 2020 An instinct for growth

Sch®@®mSpol upr8ce v dom®ne rozg2ren8§8 realita medzi fakultami

Strojnicka, STU FEI, TUKE
«{ FVT, TUKE (1) ’ «{ FEI, STU (1) ’ FEI, STU (1)
~{ MTF, STU (1) ’ «{ FEI, TUKE (1) ’

Zdroj: vlastn® spr alciozvoavnai ne® hnoa pzr8ikel sakduemur.e a

Zgeografick®ho hOadiska prebiehal aPrjeegdonvao ns, p omeudpzri
Bratislavou aKogi cgmidna spol upr8ca madzinoBr atliedInav osup o.
prebiehalavr 8 mc i girgi elmo sped iupim2gcBastizidyy ¥ z Trnavy a jedna

spolupr 8mai vregi - nu, prilom i gKogocspohupr8cu dv

Sch®@laMedziregi on8lna spolupr8ca v dom®ne rozg2ren8 realita

Bratislava Kosice
= Trnava (1) = Bratislava (1) Bratislava (1)
- Presov (1) — Kogice (1)
Zdroj: vliastn® spreebvaovaen®aoz®Pkiadé&umu.

Kybernetick8 bezpelnossS

Naj menej dom8ci ch t2mov verejntom®nvea VK yolregramd tzi§

bezpelnosS. | dent i f i kahwdvanr@ SHoviBiatislave, a to nar Fakulte2 my ,  z
elektrotechniky a informatiky a Fakulte chemickej apot r avi n8r skej technol - g
ptsobil na FakultiafelrellindcedCh kiclhwoa - gi 2 v
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Graf54Pol et t2mov pitSmbi adom®ny kybernetriozckd®& |l emz2palanda&uv ty

M Slovenska technickd univerzita v Bratislave M Zilinskd univerzita v Ziline

Fakulta elektrotechniky a informacnych
Fakulta elektrotechniky a informatiky, 1 Fakulta chemickej a potravinarskej technologie, 1 technoldgii, 1

Zdroj: Autorskl prieskum 3
Pozn8mka: veOkosS plochy jednotlivlich fak% t reprezentuje |

Dom8ce t2my verejnich \WaV astgarkiyb®Eainetiuviké&dlbiezy
spol uppoBnk@iagednu s p®ilmulpmi§cdilom&ci m VaV t2mom. Zo

organi z8ciou nebola n8jden8 ¢giadna spoluprgca.

sektora podnikov boli firma Decent group, a.s. a Continental Matador Rubber, a.s.

Graf55 Po| et whDiaedbska gtrukt%ry (dom8ce VaV tzmydom@®heani| n®

kybernetick8 bezpelnossS

YeOoSNYSGAOLt o0ST LSSy 2

2,5

3
2 2
15 1
0.5 ' 0 0
. —_— _—

dzy A1t 0F@S a1 e @nihqe (FESGle @nhae (gdSG1e ONI o8

52Yt 0SS GSNB2ywsS KNI+ A6y S @SNB2P&nikyl +
2NBFYATt OAS 2NHBFYATt OAS

N

[EEY

Zdroj: AutorsklT prieskum
SieSovl graf wuvedenl niggie zobrakzlug=tivglykegr mei

bezpelnos§S, kt oeddvir @m@iongirings & wemimaivVy¥% vgetky bod
veOkosS, -theakrok ocemtralita vyggia ako 1 sa v tej
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Graf56 Si eS spoldom®®e kybernetick8 bezpelnossS

Ustav automobiliej mechatroniky

e o . , Ustav informatiRy a matematiky
Katedra riadiacich a ififorma&nych systémov

Ustav informatizacie, aufomatizacie a matematiky

Continental Matador@@ubber, s.r.o, Pichov
Decent gipup, a.s.

Zel en8§idambaa VaV organi zi8podnie, Fi al ov§8 farba

Zdroj: vliastn® spracovanie na z8klade realizovan®ho priesk.i

Spol uprdSocnre®ne kyberneti crk&mchezdpem§roiscSh vt 2 mov vel
organi z8ci 2 bodam@®@rdOnmkiy hewekmpel&hkosS bola identif]
spolupr&8ca medzi do m§ ciomedzi Katedfoupiadiacictoavi i nsf koarnmia,| nal ¢ h
syst®mov plsobiacou na PBEtBvGEGM iamdloenobiu hiovej z ime
FEI STU v Bratislave.

I n® tyypwps@c

Spolupr8&8ca pri riegen2 t®m tlkaj%cich sa Indust
odborov. Vedeaelkc®nitékmychz univerz2t vlTassktuomn3 g ml u |
pltsobi &ailmirwmych | i kreat2vnych alkblor 4cihhych oodwae
respondent i prieskumu wuvsg8dzali najl astejgie spo
di zajne robotov a technol - -gi2) a grafikmi. Okrem
presahoval a aj do odbor orvi eakroo zphsryacnhzo | - @b @t o(vt)e s
astrofyzika, Kkni gniln® syst®my, syst®my spracova
(virtus8l nna realita), poug2vateOskBi ornoezdhi rca2nnisak,y I

centrom SAV) a Nal gi e.

Med z i Nsatlrga2tcengi ckT ch partnerov, ktor® sa t®my | n
uviedli:

f Pstav materi 8l ov®ho viIishmPneSAdi tépolaupi §o0d a\
1 Pstav pr2sypudnécihcki ch pol ym®rov, FCHPT, STU
vdom®ne awlirtdbla)a

T Katedra teomamalgmging uastavieb, Stavebnsg fakul
vdom®ne simul 8ci a)

I Katedr a bankonwre2sctowa n iaa , Ekonomi ck § fakul t
vdom®ne big dat a)

T Jesseniova | e k § Mastikea UniveazZitau IKonsensk ® h o Bratislave

(spol ugro§gn®am ev pokrol|l i1 8 robotika)
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1T Katedra kniingfnoirlmaeljn ea vedy, Filozofick8 faku
vBratislave (em@hepumeh8vinteligencia)

f Jedenzr espondentov (ved?%ci vTvsk('Btmalr®d1a)rdizzn§JQiaJvi
al egislat2z2va ako oblasS veOmi dil egit¥% pre I r

ako dtlegit®ho partnera spololnosS TSP PiegS:

453Zapojenie kOwW ovich t2mov do medzinS§rodnej sp

Vedeckov skumn® t2my verejhAleb SBh¥Wvenghnamni zBtenz2vne
zahrani | nl mil skeidned kmé or gani z 8§ aiSameii. pRd sepdkmudran tuir
rtznych zahranviskeamnieHeokgani z8§ci 2 ako svojic
pre spolupz@gyeah vt echhndbm@nakh PFOHuemrwnédverz2t,

tvorili najrv@ncgi2 zpaohdriaenli ImT ch VaV organiz8ci 2, S
ingti akad®na a vied (napr2kl ad Fraunhofer Gese
technologie, Polska Akademia Na u k , Deut sches Forschungszentr
Intelligenz).

Zgeografick®ho hOadiska smerovala spolupr8&ca dor
predovgetkIim do kraj2n Eur-py, odkiaO pochgdzal

organi zgdkov®hoZpoltu zahrani|lnlTch VaV organi z§ci 2
(L2na, Il ndi a, Hong Kong, Tai wan, l zrael ) . Resp
partherovvz ahr ani | 2 aj USArjédnuwmverzita v Meixikuya jednu univerzitu na

Novom Z®l ande.

Graf57Gt rukt Y%ara zahranilnich VaV organiz8ci?2 podOa ptvodu, sV

29 dzNE =81 AalUSA s Mexiko sbh 2 & %S

Zdroj: Autorskl prieskum

Lo sa tTka zahranil rEluch pyaV voraga miko9p @i0®1§ 7 &Ino  z
Eur -pskej ¥nie. Najvyggie zasskpeni eNemebkb.iZzkYa¥® or
nimi nasledoval o Po&rs«kkgd n&wk®k§ Britsg§nia a

BMnoh® viskumn® t2my verejnlch VaVNalgadmiizgaihs asipdind pr
organi z§gitamii WYv&dzame iba VaVv orgafiivi@dnet | ikvtlocrh®
technologicklch dom®nach ako strategicklch partnerov.
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Mnoh®Tezhét zaShranilnlch VaV organiz8ci 2 boli uvedeée
vo viacerlch technologicklch dom®nach. Cel kovl
verejnlch VaVvV organiz8ci?2 so zahranilnl mi VaV o]

dom®nkbah 100. Naj vl znammoejOp2dmi cped rktorvedrhror md it u s p
vgetklTch dom®n bol lLe¥k¥ or g\han\b i @rkg a nii 2zn§stkvaa N .z
t abu.Oka)

Graf58Gt rukt Y%ara zahrani|lnich VaV organiz8ci?2, Eur-pa (polet \

9
8
7
6
5
4
3
2
. 88s A BN EE N
0
X o o o o o o o o o o o o © .
© ,Q\b ‘,@E -QJC\# b‘—\)b ‘\_‘—) Q’(\ﬁ ‘\‘} \‘;E b‘;b (\‘;E \0‘;& \‘;b @)E ‘b‘;b Q‘—) '5\\0 4{—)
RO MV SR CU O SR N M s R N NS I
X ¥ & ¥ PSRN I MNP N VN
<« ° & R &
&\
B
N
A@
Zdroj: AutorsklT prieskum

Tabu®@&Maj vi znamnej gro hpGardtunepra|l tzu spol upr §c

N§8zov zahranil nej VaV (Dom®nyk,t o T ch diemlta fi kov
spol uprd8cnaous or gani z8ci

Vysok8 gkol-ae dramisklk€8 unPokrol|l il 8 robotika, Pri
Ostrava Simul §ci a, Umel 8§ inteld]
Big data, Cloud

Lesk® vysok® ulen2 teclPriemyistardetall oT, Si mul §c

inteligencia
Vysok® u| en? Brnechni ck® Pokrolil 8§ robotika, Sil
Priemyselnl internet a
Univerzita T.BaSa, Zl2(Pokrolil88 robotika, Pri

Si mul 8dckiita2,vnaa viroba, B

VTT F2nsko Pokrolil 8 robotika, Pri
Simul 8ci a

Zdroj: AutorskI prieskum
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Vobl asti pokrolil ej robowviaky od g min nkargagji2anmsBuarl -uppsr k
“unie. Zo vgetvolbdmsspgolpwkr®d il ej robotiky ag 81 %
ZEur - pskej Ynie, Nalgie spolupr8ce boli rovnakorm
z USA, Mexika, Ukrajny aVe Okej Brit8&nie. Lo sa tlka Eur-ps
spoluprgovama do Leska. Druhou najvliznamnej gou
spolupr8c, bolo F2Znsko.

Najdilegitejg? mi par tdmem®mie ppke ospbBupon®oai ka b
techniBm&a®/yvs ok 8 gkoTachahnhek8 univerzita Ostrava.

Graf59Spol upr8ca so zahranil|niombhl|l ¥atVi opglamaélziSlcéjamiolvot i ky
Svet

USA Mexiko| | Ukrajina CNI yOgil ag® Talianska
4% 5% 5% 6% 6% 6%

Ve .. - P

5% | K2 NI
6%
2Sa
53%
Zdroj: AutorsklT prieskum
Vobl asti s i mud 8mii reo vraol van afpaovl uoprr g8acnai kzs8acji2anmi Euzr - p s k
“unie. Zo vgetkbbhastpiol spmg@c8&§wie ag 88 % smerov

ZEur - pskepstmatal cA kraj2n smerovalo po jednej sp
|l zrael a.zoAgv @edt% T ch dem®heprs§anul §ci e smeroval o d
najvliznamnej gou krajinou, kam smeroval o 13% s
Gp ani e Naneako. a

Najdllegitejg2mi pardore®meé PirrmulsPoilal pbh lcku® Yy s 0 k ¢

vBrne, Vysok§ -JkoHmi dbk§érskrBi veegk®avPsok@®@val an2z t
Praha.
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Graf60 Spol upr§8§ca so zahrani | nTobh!| ¥atVi osigmmli §&icé ami v
Izrael 2({\‘7
+SUt 4% | | A%
4%

~ LIy A
9%

wlk 149
4%

t2U
4%

Nemecko '

9%
CN} yO

o CNy

13%

Zdroj: AutorskT prieskum

V oblasti umelej inteligencie bolazgeogr af i ck®ho hOadi ska spolupr §c
organi z8ciami veOmi rozmanit8anKhotl Va¥spogdent §
svojho strategick®ho partnera pre spolupr8cu.

Spolupr 8ce s VaVkroajg?tami E®Brc-impakejz Yni e tvorili a
vdom®n e umel 8§ imeleOadgendgiead.notzl i vich kraj2n dos
spol lep¥&8¥Y or ganiNe&reickmni, H2ersk.a a

Graf6l Spol upr§8§ca so zahranilnTomhl| &atVi oumealng ziSet almigenci a
Taiwan LéOS/A 284
5% 0 15%

2N CNI y O
5%

10%,
USA / DN3E ¢
iy | Sy

Holandska
5%

~ gl 26 )
5%

+SuUt '

5% .'
Srbsko
TR
~@SR Nemecko

5% 25%

Zdroj: Autorskl prieskum
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V oblasti big data bola zpoh Oadu jednotlivich kraj2nVashajvlzn
organi z §ceiskmi. ZDom8ce t2my verejnlch VaV organi z
zahrani | nT mii nplacrht nkerranji2 nz ED, ako F2nskoaedortuga
zUkrajiny, Nov ®lndle. Z®1 andu, | i z
Graf62Spol upr8§ca so zahrani | nT oblast\bmdatsor gani z§ci ami v
b2geée Y
10%

India

2Sa
Ukrajina
10% ‘

N N.E CNYy
e\

/| K2 NI Portugalska

10% 10%
Zdroj: AutorskT prieskum
Vobl ast i adit2vna viroba spolupracoval. dom§ce
predovgeVMa&V morsganilz&sk ami nal g2 mi krajinami, odk

organi z8ci e oznalen® albl astriat eaglicRaynejar tviemiby
Rumunsko, PoOsko.

Graf63 Spol upr&8ca so zahranizl§elamimi ¥wtVi oadgiat 2vna viroba

Rumunska t 2V
14% 14%

Nemecko
29%
283
43%
Zdroj: AutorskT prieskum
Vobl asti Priemyselnl internet a | oT smeroval o &
organi z8ciami do Leska. nédngRongi kr aji nami bol i F
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Graf64 Spol upr8ca so zahrani | nlTobl ¥atvi oPgiaemygel mimii vt ernet a
Hong Kong CNy
13% 12%
Zdroj: AutorskT prieskum
Vobl asti cloud spolupracoval.i dom8ce t2my verejr

organi z§eiskmi, LGpaniel skagzNPov®@hloa Z®d menadkia

Graf65Spol upr 8ca so zahrani| nT oblastid@nd or gani z8§ci ami v

b2ge ¢
0,
11% 2S8a
0,
Ca U 34%
22%
—flw
11%
~LJ yA
22%
Zdroj: AutorskT prieskum
Vobl asti rozg2ren8 realita bola spolupr8ca so za

Respondenti uviedliibadve spol upr @é/, ojrgdami zg cjddous Vav
organi zNegikaou z

Vobl asti kybernetick8 bezpelnosS respondent i neu
VaV organi z8ciou.

Dl as®edzing§rodnlch projektoch

Dom§8§ce viskumn® t2my verejnlch NhBY strgpRaz§gd«&io,
osl ovov&meéi vprieskumu sa intenz2vne zap§8jali aj
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progr amu Hori zont 2020 s¥ tooelengzonv8am®@ n®bAap gpi | K«
medzing§rodn®ho ppoh @kdw. slpddRag %ce veOmi pr2sne s

RespondentpoglPesdkmlidh v5 rokoch ni ekoOktoonpr ofee kitdoev
oviskumn® t2my saoaedgzi®8usgdnepf konkumemnam . Ni gg
medzing§rpdajektov vIiskumnTch t2 movzapeojegmlilcchh dvos
prieskumu( zor aden® podOa abecedy, ngzovOokumeimv el zaisttyi,
vmedzingrodnTch projektoch viskumn® §meéimy z milpiy u
ospolupr8&8ci pri viskumnej linnosti so zahranil|nl

Tabu@kZioznam pr aiclowedszki nag r @mbjektoy h

PDstav informatiky (Slovensk8 akad®mia vied)
Akronym N§zov projektuitStruln® infor m8ci e
SATIE Security of Air Transport Projektvyv2ja interoperabi
Infrastructure of Europe ng§strojov, ktor8§8 zlepg
(H2020) korel 8cie medzifkygbekh
Yt okmi, oOahtitnPevygetr
N dynamick® hodnotenie o
BezpelnosS inf
leteckej dopravyv  Eur -
EOSC-Synergy European Open Science Projektr oz g 2 r i EOSC koor di
Cloud i Expanding rieg@teOov projektu ha
Capacities by building zapojenzm n8rodnlkch vI
; : ; .
Capabilities infr ggt rukt Yar ,t evread @ cckkll
slugieb, a tak vypln2
iniciat?2vami a EOSC.
(H2020)

Eur - pskyprecl ouc
otvoreni¥a vedu
rozgirovani e Kk
budovan2zm
i nfr a/Znehop &t enc

EOSC-hub Integrating and managing Projekt vytv8ra integr
services for the European syst®m bud%ceha vourrn®h
Open Science Cloud ve d e ¢ ko®hda (Open ScienceCl oud) ,
poskytuje katal - -g slug
EGI-f eder §ci e, EUDAT CDI
(H2020) DataCloud a z hlavnTch
I nfragtrukt Yar .

Integrovanieamana g me
slugieb pre el
otvorenej vedy

DEEP- Designing and Enabling E- KO%!| ovIm konceptom v p
HybridDataCloud | infrastructures for intensive |podporovasS intenz?vne
na presk¥mani e veOmi r

vygaduj ¥% g p eysokavlikzoonvnal n
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Processing in a Hybrid hardv®r, ako s% grafic
DataCloud prepojenia s n2zkou | a
(H2020)

N8vrdiprazstupne
infragtrukt Yr
spracovanie v hybridnom

dg8tovom cl oude

PROCESS PROviding Computing Demongtr8tory pecestjkakt u
solutions for ExaScale ifexascaleo d8tovIim slu
challengeS inov8§cie a maximali zuj

d8tovlich riegen2. Najh
projektu bude p2S prot
(H2020) pre spracovanie veOmi

i mpl ementovanTchi v@ugi

Poskytovani e modul 8rne, zovgeobecni
riegen? poblastivisource) riegenia pre p
ExaScale exascale dg§gt a.
EGI-Engage Engaging the EGI EGI-Engagesas na g2 akceleroy
Community towards an Eur-pskej gridovej inf
Open Science Commons strat®gie, politzk, bi
inov8ci?2, v oblasti =za
smeromkgpeci 8 nym obl ast
(H2020) viskumu, ku komumnit8gm
gpeci fick®hd swklugnnd mu ,
Zapojenie EGI |[infragtrukt¥%ram v r §mc
smerom k otvorenej vede ako aj v r8&mci MSP a p
bDstav rokgbekpebi ky / N8S§rodn® centrum robotiky (FEI, STU)

Akronym N§zov projektuStruln® inform8cie

DI HJ A Network of Robotics DIHs Projekt podporuje vznil
for Agile Production paneur -pskej siete digi
hubov (DIH). CieOom DI |
avl menu z robldstorebotiky. DIH
(H2020) umognia zaw8drzahehmrob
3 |riegeb? asti ag istkiore MSPv T
SieS robotickl
inovalnTch hub
virobu
Better Factory | Grow your manufacturing Projekt poskytuje met ol
business MSPsci eOom posilnenia s
pri vivoji novich a pel
produktov. E8movePRrespae:
(H2020) poskytovali technol -gi
scieOom podpori S ich ¢t
ag2hl e podniky schopn®
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Rozg2?rte svojepersonalizovan® produk]
podnikanie virobkoch.

DIH-World Accelerating deploymentand | Ci e Oo m projektu je ur T
matureness of DIHs for the pokrolillch digit8lnycl|
benefit of Digitisation of \s/: r ggg:)\r/"ial :\Assd;’?a}[’g%;é
European SMEs Vr 8§ mci projektugsa pod,|

poskytuj Yhegrrmasniuzpowkanl n
(H2020) technol -gi &§m, efekt2vn;
aznalostamspodpor uj “%cim zvy
UrTchl eni e 2z a v| konkurencieschopnosti MSP.
prospechdi gi t al i z &
e u r skypoh MSP

VACMT To support the Projekt podporuje trant
transformation of existing firiem automobiVyrvEihaj Y
SMEbds, Tier 1 spaOovaci &«mpanenty nayprodukciu
volume automotive ekologicklch e!ektrick

) . . Transform8cia je posta)
composite material suppliers vyugzvad pokrolil® kom|
umogRuj % val giu f lvelxriobbi
(EIT Manufacturing)
Podpora transf
exi stuj %cich m
strednich podn
dodgvateOov ko
materi 8l ov pre
priemysel
SAHARRA Laser Hair Removal Robotic | Ci e Oom projektu je vIvi
System ri egeomblaasvti zdravotnzc
neinvaz2vne techniky g]
. rojektsazameriava na v voj un
(KUKA Innovation Award) onl aborat2zvneho rodgblastih
~ d er ma k o lestegjckegchimurgie.
Laserov! syydhto®
na odstr®&pkave

MCMBOT MultiCountry mobile robots- |Pr oj ekt vytv8ra predpol
scientific exchange and vimeny zmalezsetn? §xi u ri
workshop prac.ov_i s-kar.ni VYyVv2jaj Yci

v oblasti mobilnej robotiky. Okrem toho by mal
zabezpeli S informovani i
(V4 Small Grants) opr2nosoch r obot indgblastia k
Mul ti Country m
ivedeck§ vImen
workshop
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(FEI, STU)

Strul n®mgai ®

HOME Higher education Online: Vyugi ti ekub® Ma@ssive open online
MOOCs the European way courses) preohlastdel §var
automati z8cie, naj m? g
(Lifelong Learning gtrukt¥%r regulalnlch o
Programme) gtandardnlch PID regul
gtruktvry riadeni a)
Vysokogkol sk®
onl i ne: MOOC e
cestou
NIL SKO06-11-01- | Mobility project between higher | Mobi | i t nT proj ekt zame
004 education institutions vobl asti autNINWETrondhedt i e
ktor8 patr2 medzi gpil
(EEA Grants) Vr §mci spbrhalpiri8cte vede
pracovn2kov, vzniKkI:i S
Proj ekt mobil?t gisml:al;ta%!®n InlaI vST?neimL?dmsaml?!l
VySOkOQKOISkIm'aapIik§ci§ch.
SK-IL-RD-18- Platoon modeling and control CieOom projebptlbojag vE
0008 for mixed autonomous and Ssimul 8tora kol -ny vozi
conventional vehicles: a [denaj m2 o experiment 811
laboratory experimental navrhnutlTch algoritmoy
analysis vozidielvk ol - megsosSou vzd
pr 2 staxgetimehom,svyugit2m
(APVV Slovakia-Israel) vi zual mo8ailar a o0zgdg2reng
Budovan® experiment 8Ir
Platoon modelovanie UAMT FEI STU.
akontrola zmieg
auton- mhkyakweal
vozidiel l abor
experiment 8l na
BG-1103 Modelling, Simulation and Mobilitnl projekt, ktog
Computer-aided Design in medzin8§rodn% CEEPUS si
Engineering and Management | si mul $oil ¥ taplodpor ovanl
inginimas&@®rske ¥l ely
(CEEPUS II1.) na apl itdcHhicke]aj ekonomickej
oblasttai ch z 8kl adn® pring
Model ovani e, Sizameran® na akademickT
an§vrh pomocou a doktorandov.
vt echni ke a ria
RoboCoop Robotics Education driven by Projekt spoj?2 wviac akgc
Interregional Cooperation gtudentov a inovat2vny
pedagogiliek v STEM
(Interreg Central Europe) interregi &ndbni Kompl
vgetklch projektovlich
|l egislat2vnym odpor Y| 8
zabezpeli S systemati ck
vyug2vanie projektoviecg
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Vzdel §8vanie r
na medziregio

ok
n &

renosom bu
t ®mosmbo Vv z ©
stredogkol
uspokojeniu
0 dabepablasti. k o c h

Ol akgvanl p
robotickl

prevagne
kl epgi emu

vzdel anlch

m
ch
na

Pstav informati z8ci e,

N§8§zov

Akronym

proj ekt

au

u

tomati z8cie a matemat.

Strul n® i nform8ci

TEMPO Training in Embedded Tempo je medzin8rodnl
Predictive Control and program pre mladlch ve
Optimization kombinuje najmodernej ¢

skomplexnTm ¢gkalmoaci r§i
(FP7) financovang8 zo siedmeh
programu.
Tr ®n i oblasti wazanej hfc;p_sg;gwww_.gi_ezmdf.sk/index.php?menu:S&show
predikt?2wmej ko IE=ocl B 1E=
optimali z8ci 2

GuEst New Directions in Guaranteed |Pr oj ekt sa zaober 8 gar
Estimation of Nonlinear parametrovajeho vyugit2m v p
Dynamic Systems and Their technol -gi 8ch. Zameri a
Applications to Chemical parametrov neline8rnyc
Engineering Problems syst®mov, prilom skomb

val i d8ciu parametrov a
(H2020) postupy, ktor® bud¥% pr
postupov a gar ant ojekan @
stavia na aktu8§lnom vl
ygxfdzmﬁr??‘)\i’aﬁoz§ra navrhne nov® pr2stup
dynami ckTch iwyggarantovan@ odhady par
aplikfrokl @moch25sahov regulStorov. v
chemi ck®ho ingipPud¥ vyugit® pri n8vrh
otvorenlm k-dompygmadgRuU
spolupr8cu akademi ck®Hh
priemyselnich partnero
|l aborat-rnom meradle u
navrhovanej problematiky.
https://www.uiam.sk/index.php?menu=3&show
id=5&r p_id=67

ReConDa Reliable Predictive Control Mo del predi kt2vneho ri
Exploiting Operational Data poug?2vpndcesnlch odvet
with Real-time Applications riadeni e obmedzewiladers

vstupmiav T st uprn@éimc iV phbruod % Kk

(H2020) vyugit® myglieekyie 1Ii
pre efekt2vnejgie zvl §

= ; plantmo d e | nes vwbadt nom r
ssggogcg};4?epL?ENMPC.VIv0j algoritmu, k
s%beghemsr | ne dostupnl

riegeni ami ri.adenia pr
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Yad ajaep Isi k 8§ c e 8 mn
| ase

https://www.uiam.sk/index.php?menu=3&show
id=5&r p id=90

Katedra kybernetiky a umelej inteligencie (FEI, TUKE)

Akronym N8§zov projektu Struln® inform8cie
LIFEBOTS Creating a new reality of care CieOom projektu je pod
Exchange and welfare through the medzi n§8riomdtnerjdiasci pl in
inclusion of social robots vobl asti technol  -gie s
Soci 8l ne roboty m!gu b
(H2020) gi veptagientov,zdrcavoon?
pracovn?kow.eUn kpaoztyr eab
. , . vedomost?2 st8le chlbaj
Vytvorenie novej reality Silng medzisektdmows|u
|l innossS.
2 :
2 L g IS t§ Ir ﬁ 3 2 h ¢ : g 8 E https://cordis.europa.eu/project/id/824047
Al4EU A European Al On Demand Projekt m§ za cieO efe
Platform and Ecosystem komplexn¥% eur -psku pl g
kzn2 geni u ibraovi8eri ep,r epo
(H2020) technol ogi cé®l ¢hlkihspozs
aMSP vo vgetklch odvet
l zviyn®& akci e T8t o pl
Eur - pska latfd : =
inteligencri)epredopy?a ako sprostredkopeaned®n
ekosvst®m kontaktn® miesto posky
y expert2zumyal goftv®rov
k financovaniuaNal gi e .
https://cordis.europa.eu/project/id/825619
RoboCom++ Rethinking Robotics for the Hl avnIim cieOom proj ekt
Robot-Companion of the future |budceho gl ob8§8l neho in
viskumn®ho programu. F
(FP7) komunituavedomosti potrebr
novlich princ¥%¥poobd®zaj
Prehodnotenie robotiky pre tgch_nol r@!btgrtbyd%cnos
robotick®ho SpcV|VOJ sprlevod_nlch rpb
budY%cnost i podporu multidisciplin
! visi |l i a.

https://www.flagera.eu/wp-
content/uploads/2016/02/FLAG-
ERA JTC2016 Project flyer RoboCom VvO0.3.

pdf
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Pstav automati z8ci e, medhlatbrnerii ky,c hmdlkot i(Kyt reoj n2cka |

Akronym Ng§zov projektu Struln® i nfSd m8ci e
MIDIH Manufacturing Industry Digital | Ci e Oom proj ektu je i mg
Innovation Hubs dynamickej, bezhranilr
mince | 4MS: technol ogi
(H2020) poh8§8Ran® ndyandd mii takaitami
voblasti | KT stret8vaj
S Istar gkrikseanl mi i ngi nie
\I/DIT?L:)?@EE Ip?iO\e/;stop—s_hop globS§lnom trhu;
podporia MSP, start-u p y , internet
podni kateOov, ako aj k
poskytovan?2 inovasldging

pr2stupe na nov® trhy,
prostriedkov; s | u ¢ bblasti budovania
zrulnost?2 pomlgu niele
porozumieS novIim techr
aposkytn®%S operat2vny
dtvetdiwmvast2cie.

https://cordis.europa.eu/project/id/767498

Project Tl 4 Technology for Industry 4.0for | Hl avnl z8&8mer projektu
teachers programu ERASMUS+, ktc
vypracovani e Vv yostovkoor eknyv

(Erasmus+) inovat2vnych vzdel §vac

ngstrojov pre gt¥dium
Advanced Robotics, Internet of Things, Digital

Technol - gie 1nd Twin, Additive Manufacturing, Virtual Reality,

uliteOov Big Data Analytics, Cloud Computing, Artificial
Intelligencepreu| i t e Qov a tr ®r
v z d e | § Mtp:/fssjhask/projectti4.html
RUSOS Robotics for teachers of HIl avnlm ci e()om je vyty
secondary vocational schools mat er i 8dloivt @gQ@cev t echni
na strednich gkol §ch,
(Erasmus+) b§ze z8kladnlTch aj naj
robotiky. Ulitelia str
Robotika pre uIn§s|edne transformuj ¥
strednich Odborpoznatkydo snov predmetov resp. ako
s¥|l asSnpchbpredmetov r
vzdel 8vani a. Pl &8novant
materi 8ly, | KT platfor
|l aborat - -rium bude konc

interakt2vny zdroj poz
interakciu medkit.gOmde
http://rusos.sjf.tuke.sk/moodle/
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Katedra mechatroniky a elektroniky (FEIT, UNIZA)

Akronym

N§zov projektu

Strul n® inform8cie

RSF 14-49-
00079 P

New methods and algorithms
of combined processing of
signals and images with
unknown parameters in the
promising radar and
communication systems.

(MVTS)

No v ® me talgaditpny a
kombi novan®ho
s i g n 8dbmzov a
snezn§mymi
vper spekt 2
akomuni kal

Projekt

r i eg iMogkovskdml e me

energetickom
univerzitevr 8 mc i

ingtit Yate
r§

zar i aden@®naych

Katedry
Ssyst ®mi

Katedra riadiacichnai nf or mal nT ch

Akronym

N8§zov

projektu

Ssyst ®mov

Strul n® i

(FEI T,

UNI ZA)

nf or m8ci

SENSIBLE SENSors and Intelligence in CieOom projektu je vyt
BuiLt Environment ku zberu inform8ci 2, Z
spracovaniu veOkTch ot
(H2020) d8t v koneetmnéchnbeldiog
vytvorenie medzin8rodr
Senzory a intelligence L?;ﬁ;iﬁfﬂgioge{,rmﬁ;en
vzabudovanom prd§t, testovac?2c-howpr ost
TU 1305 Social Networks and Travel COST akcia je zamer angé
Behaviour kol aboral nej pl atf or my
skupiny v r8mci EDP vyy
(COST) paradigmu zalogen¥ na
a ich n8slednom spr8ve
Soci 81 ne essitentven mestskom prgst_redz Ci.
sprsvani e splsoby, aklmi s¥% soci
mobilizovan® v priestdc
soci 8l ne vazby ovpl yvF
verejnej dopravy do me
vyvinutie rigor-zneho
pre mgygy®i enky a met od
CA17124 Digital forensics: evidence CieOom akcie je gxtimarn
analysis via intelligentsystems |apl i k§8ci e umel ej intel
and practices dokazovania v obl asti
vytvorenie synergie me

(COST)
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Digit8lna forer
anallza dtkazov
prostredn2ctvor
syst®mov a post

SALSA Stratospheric Autonomous CieOom projektu je def

Landing System Application testovanie auton- mnehgc

syst®mu stratosf ®ri cke

(ESA) palubn®ho GPS prij2mal

ako gyroskopy a akcel e

kl z8k je riadenl servec

ih:ga-oz];(e@Lloechql;fiDalubn®ho pol2tala s pr?

softv®rom. TaklTto kIl z§&
syst®mu ngvratu ugitolnej z§Ses
prist8tia v z-nach ohr
oblvan® obl asti at N. )
s vyggou bezpel noliSiowi
ugitoln® zaSageni a
Pozn8mka:shévegwskom jazyku s%% indikatz2zvne.
Zdroj: vliastn® spracovanie na z8klade realizovan®ho prieski

454 Potenci 8l technolzpgh®©ladah Valwl @astgani z8§ci 2

Potenci 8 technologicklch oblast?2 bol hodnotenl
zpohOadu aktus8l wdhmetna mér a/miVa naaknt niltmszohte Savokov.
Respondenti hodnothiQaidivsikzan asmal oass Tacjh o dgkastvraind bc hp r i
potrieb vhori zont e 5 rokov. To umognil o identifi ko
verejnimi VaV oodankmgciami§t an e dopytu) \e nei dknoovt | @ ovrl wckh
technologicklich dom®nach.

Pokrol il 8 robotika

Aktus8lne plsbbenVMaVvergphags€tciprivemysel nej robo
veoOmi dl | 786g irte® pagpgddnt ov. Giadny respondent nepo
absol Yt ne nepodstatn¥% ( hOBd meetsepminede ) ov Vpavea@kjo
zhOadi ska akd algé miedooverejnich VaV organi z8ci? za
Vhorizonte 5 rokov povaguje oriepbéavadbitibuZasr er ej nT
veOmi d! I88%i t &s m@gn be 6,530 wr.eshPndent pokpodalkyj e
vhorizonte 5 rokov za podstatn¥% (1+2).

Dom®na pokrolil 8§ roboti ka | e Age0,68vraspdndestov potrr eb
povaguje pokrolil¥% robdcdtOakli ska v &DmsnidddH efgbt ¥ii
V horizonte 5 rokovj u povageiOei z#@'adg gBR2, 3% respondentov.
pokrol il ej roboprkytradtieejednhkhvVvaV organiz§c
saotechnol ogick¥% oblasS, ktor § | eh Quaodviasgkoav amEd Yzcai
potrieb priemyslu. J e zrejml otpeneinglku pspoéjupr&lce VaV orga
apriemysluvobl asti pokrolil ej roboti ky.
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Graf66Zhodnotenie dt'legitosti pokrolilej roboti ky ( %)
90
80
70
60
50
40
30
20
: »
O z A 7 A z ~
I 1 4ddzt £t yS zameranie o5 rokov 1 4dzd £ yS LodtiebydPrierayslu o5
zameranie priemyslu rokov
Elm2m3m4

Pozn8§mka: 1= veOmi d!legit®, 5= absol %tne nepodstatn®
Zdrojjvl astn® sprace@kdmaide realizovan®ho prieskumu.

Okrem toho verejn® ¥Y¥&Naosmgani z8§pokupyawuj % na ri

vspol uppr8icamyssel nT mi partnermi. Respondeteoi uvi ec
technol ogi ck eoplastidpkroR®lniel.ejV r obot iskopyol 8 p rm§ieedd h §i o

dom8§cizmihrani | nTmi podni kmi. Respondenti uvg§dzal]
Mat ador , a.s. , Phot oneo, s. r. o, Aerobtec, Schu

Symartech, VUEZ, UAVONIC, B+R, IQLOGY, NMS, PZ, a.s.,, Joanneum Research
Forschungsgesselschaft GmbH, Sonsodrive GmbH, Volkswagen Slovakia, a.s., ABB Slovakia,
s.r.o, EVPU, RMC, s.r.o, VUJE Trnava, Javys, a.s., Masam s.r.o, Spinea s.r.o, Mineabea Intec,
B and R Industrial Automation, Kybernetika, s.r.0, Kybernetes, s.r.0, Siemens, s.r.o,
Mi nebeaMit sumi, Tatravag-nka, a.s.

Priemysel ethloTnt ern

Pisobenie verejnlchdova®neorpgraindmy§scedl2oaTv povadgmie
vs %l asn @otdis t (acdnot@nie 1 + 2 ) 66,6%respondentov (55,5% za vdé Omigi t ®) .
Vhorizonte 5 n8kast uwoddddne&mpyt dswiiln gina verejnlch
organi83%pu2povarjalljeev azmat mWa(dl sX)a zamer ania.vl astn
Vpr 2 pmtiebpodni kov bol i zi st leorizénter dbv nraokk® wut8rdeangd yo. kV
vn2 maekowd?! | e gil#)asetjit o do&®aiys k gpodpikot. ¥ $ Bbasnosti |
povaguje za podst at TH%(rebporigntopa véoriponte j@ Smgkavegelto

93% respondentov.
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Graf67Zhodnotenie dtlegitosti priemyseln®ho internetu a | oT (

70

60
50
40
30
20

0

1 ddzt £t yS zahetanieo5rokov | { (dz fyS IpigrébyBienysiuo5
zameranie priemyslu rokov

o

mlm2m3m4

Pozn§8rmkaveOmi d!legit®, 5= absol %tne nepodstatn®
Zdrojjvl ast n® spracovanie na z8klade realizovan®ho prieskumu.

Verejn® VaV organip8dnekmpohapriaegets? sroblashych Va
priemysel n®ho uivniteedrlnietrue sapolnodTe nti spol upr 8cu s f

Aerobtec, Sova Digita, a.s., Photoneo, s.r.o, Matador, a.s., Volkswagen Slovakia, a.s., ABB
Slovakia, s.r.o, FPT Slovakia, s.r.o, Rolus, s.r.o, Decent group, a.s,, VUJE Trnava, RMC, s.r.o,
Qintec a.s., Continental Matador Rubber, s.r.o., Control System, s.r.0, BSH-Bosh and Siemens
GmbH, US Steel, FPT Slovakia, s.r.o, Innogy, Rockwell Automation, IBM, Pantek, s.r.o,
Siemens, s.r.o EVPU, Humusoft, Robotec, s.r.o, Matador, a.s.

Si mul §ci a

Ag 70% respondentov povawyeljej mkatus§Vavd pm@Gmaeien§ @
simul §ci a za Gelko@o®0% dridsepjad nd®e.nt ov powtgtgdojm®ne! sobe
za podstazhn®ad(ils+k2a) vI astnej .oIrTioe mtolukiaez uY &V nak tvil v
t ®myh Oadi ska s% asn®ho p!sobeniah®adepgpkhbhchyn¥am¥n
dom®ny ddaglpmdwe ver ej nl c hhorivonty 5 rokowgkaniein 2 8nai 2n §v ast u
kumul at2vnej vIiznamnost.i (1+2)

ZpohOadu ppotemyel u tsRamuj,e knt8ro§ j e akbu§eOei pdvagg
pre 52,6% respondentov. Skoro 89% r espondentov ju povaguje za p
1+2).V oblastirozvojapriemyslus a ol ak 8§va n8rast & Ta (aod83@%t i si ml
respondentov (hodnotenie 1+2).
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Graf68Zhodnotenie d!'legitosti simul8cie (%)

80
70
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50
40
30
20
10
0 z N 7 A z ~

1 0dzt £ yS zameranie o5 rokov ' 1Gdzd f yS LpdtiebyPrierdyslu o5

zameranie priemyslu rokov

Hl E2m3 m4m5

Pozn§8rmkaveOmi d!legit®, 5= absol %tne nepodstatn®
Zdroj;vl ast n® s prza8ckolvaadnei er enaal i zovan®ho prieskumu.

Ajvobl asti simul 8ci? je rozviwatéjepmliupa¥car qadr
ktor 8 m§ podOa vyjadreni a respoonbtdénsov %z mas$ €

spolupracuj ¥ VaV orngnaong sotSta m§ aikag hmdd rea hg ani | nT ch

resp. spobol kami zahranilnlch firiem na Slovensku.

s firmami:

Humusoft, Sova, Digital, a.s., Photoneo, s.r.o, Matador, a.s., Volkswagen Slovakia, a.s., ABB
Slovakia, s.r.o, Siemens, s.r.o, MAT obaly, s.r.0,, VUJE Trnava, ProGridTech, a.s, RMC, s.r.0,

Si emens, s.r. o, Schei dt and Bachmann Sl ovensko
Signsglnz, a.s. , Signal bau, a. s. , Si mi ens Mo b i |
Automation, US St ee |l , Tatravag:- nka, a.s., Panasonic | nc

Semiconductor Slovakia, a.s., Brose Prievidza, spol. s.r.o, EVPU, Humusoft, Robotec, s.r.o,
Matador, a.s., , Materialise, RR Slovakia, PSL a.s., R and D Mold Machining s.r.o., Reggiana
Riduttori, Thyssenkrupp.
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Rozg?2ren8 realita

PLsobenie verejnTl cth®nvea \r oozrgg?arnei ez§pcoiaid bvht amj ev n 2 ma
rel at2vne mepnoerjo vdrntaene2lj nsb Pogi c k umie demfi@ipami. Za vedC
dilegit¥%h je p@va&dpaedBanmdporidentov. @elkovo 46,9% respondentov

povaguje t®mu za podstlhomiazmMtoe nDtreokev 1j+& )obVas
hodnoten8 ak@+2ped$ tpedidw §gespondentov. To poukazuje na po

t ®@mh Oadi ska venm2emshaV aor gamn i z § C i

|l dentick® trendy bporl2ip azdaez nhaontennoat ne® iaaj dvdloen®intyo st i

rozg?2r ensgh GaeddIsiktaa pot r iseh apmiosmy sljue. tV®Bma Omobvago
d?! | epydptieWiyselvp r 2 p a 8% respdndentovavhor i zonte Ppr ¢ pe ag Vv
respondentov.oseleda®tes® OD®mu prilom pri Kumul at 2
kn & r awltzun a mnposh @ 528ma 71% respondentov.

Graf69Zhodnotenie d!'legitosti rozg2renej reality (%)
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Pozn§rka:veOmi dil egit®, 5= absol “tne nepodstatn®
Zdrojjvl astn® spracovanie na z8klade realizovan®ho prieskumu.

Taktaegjejto obl asti existuje spolupr &emysvelrrelj mil
podnikmi. Vo bl asti roz@g¢§emnalji rreadparyddnriit os:@ddlrumarng c u

US Steel , Pantek s.r. o, Si emens, s. r. o, TBH Tech

Adit2vna viroba

Verejn® VaV organiz8cie povaguj “pradpadadedd®calrdb
respondentov ato rovnako vs ¥%| a s mko ®jtoi5 rokov. VIijazmladwwosdnl
vn2mah2znamadist 4 v n gkfle hedhatu@ prigelilovs ¥ a s 6% respdndentov,

avgak mokoBB% argespondentov. D!l eghOadiSskhaizadmarai
verejnlich VaV orguniaeBO®adneak. hBdhkomentujle2)jo aj
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poklesv h o d n ora stupdici 3 a 4. To poukazuje na predpokladrastut echnol ogi ckej do
vprostred2 verejnlch VaV organiz§8ci 2.

ViznamnosS adit2vnejpr¢ipradley pnms¥elawsdsil @s. taijv jyvu pova
veOmi dil egit¥ 18,0h%okove8t Kudaudtad® viae mo§no po
technologi ck¥% dam@®moustatn¥% (hodneaenil adst8d+'@l)e §iproislitar
zhOadi ska r espW%lnaemdotvi. jVp o g s v a t) ngreepeinygsd 50%
respondentov, v horizonte 5 rokov a ¢81%. Okrem toho do gl w1 rkaz n ®mu pokl e
hodnotenia respondentovna g k § I-5e 3

Graf70Zhodnotenie dtlegitosti adit2vnej viroby (%)
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kL.
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o o1l o o1 O U

EHl E2m3 4 m5

Pozng8mkawveOmi d!legit®, 5= absol Y%tne nepodstatn®

Zdrojjvl astn® spracovanie na z8klade realizovan®ho prieskumu.
Takticehl awt i adit2vnej viroby existuje rozvinu
organi z 8pcriiaenmy sd o m. Ver ej nzea p\Wg \é n®r glaon i pzr8icea sek u mu

spol upr ac ut ¥apotnkmit2 s

Sova Digita, a.s, Photoneo, s.r.o, Matador, a.s., Volkswagen Slovakia, s.r.o, ABB Slovakia,
s.r.o, Siemens, s.r.o, Spineas.r.ooMagnet i Marel |l i, Faur ®ci a, OCer |l il
Engineering, s.r.o, Premet, Trilab.

Big data

Technologick¥% dom®nu big data pbOadupkgabebugave
organi z8ci 2 ag 50%5% espopdeae¢dnivov Agovaguje t®m
(odpovede 1+2). Vhori zonte 5 rokb®adius kpo vaepng ceWavi a
orgamnzasovie Omi 625 ee§poridéntoa @elkovo 37,5% respondentov pova g u j e
t at o obl asS zah OraedOnsik ad talket qui §tl ¥4 y2¢ lorizpneets rokoejpzap o d ni Kk
veOmi dtl egieh W peotvialgal] er easiy ndae ng @d/'staat n¥% (hodnot
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Topoukazujenapr edpok | az&@wjiMdoa®nu jedadakska verejnlch

organi z8ci 2, ale aj podni kov.
Graf71Zhodnotenie d!legitosti Big data (%)
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PoznSrmkaveOmi d!legit®, 5= absol %tne nepodstatn®
Zdrojvl ast n® spracovanie nmeskufBlk| ade realizovan®ho

Podnikyi nt enz2 vne svpeorleujprriantiujWa\s or §maoi z & ®matho m@py v |
data, pril ormt zmorj ced®Vep Yool 2ky yuv §dz alais| eplolvinp m§ c u
firmami:

Sova Digital, a.s., Photoneo, s.r.o, Matador, a.s., Volkswagen Slovakia, a.s, ABB Slovakia,
s.r.o, Siemens s.r.0, Automation Group, Slovnaft, a.s., Neurocast, Volkswagen Slovakia, a.s,
SimpleCell Network Slovakia, a.s., Microsoft, Siemens, s.r.o, US Steel, Pantek, s.r.o., Innogy,
Exponea, Sf®ra, Orange, ZOava dRa.

Cloud

Vn2 mani e technolresppridentamijj ed o h@M@wdigkk ae? ej nlch VavV
organiap@reb ri emyselnlch podni kov. RovnakTu pol et
povagzhjOadi sk a svopejyeOmi aa¥) \Bselh easthmale(aj o 5 rokov.
Rozdiel je v hodnoten2v T z n a imdroteriie 2) kdevh or i zont e 5 rkakia\w sd aic h § ¢
aza viznamn¥% | u p8&6aejpojdentoc el kovo 2

Cloudov® riegeniahOmdirekavastib@ymbhatzi Vt Yiao t ech
dom®nu povaguj e z &8,6% ageSpundentovidzeagi p &sdst ats50%. (1+2)
respondentov. Vhori zonte 5 rokov | mh (aodviasgkug eg galasondytslleug i
respondentovapodst atn% (hodnotenie 1+2) %.

Zistenia poukalt ej)¥tpuaotsitseads2t vder ej nTch VaV organ
podni kov, kde rasavhgiroetelJrakévl a d 8
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Graf72Zhodnotenie dt'legitosti Cloud (%)

50
45
40
35

N

' {Gdz £ yS &dmeranie o5 rokov F{Gdz £ yS Liptiebfdedysluo5
zameranie priemyslu rokov

o U1l ©o o1 O U

Hl m2m3m4m5

Pozn§rmkaveOmi d!legit®, 5= absol %tne nepodstatn®
Zdroj:v | asstp)@covanie na z8klade realizovan®ho prieskumu.

Ajvpr2pade technologickej dom®ny cl oudvesraejrnolznviz j a
VaV organiz8ciami. Verejn® NVayl edgami miE§cpedsiplklimi

Indra Sistemas SA, Neurocast, Continental Matador Rubber, s.r.o, Betamont,s r.o, FPT
Slovakia,s r.o., IBM, Microsoft

Kybernetick8 bezpelnosS$S

Hodnoteniea k't u 81l nej dil egitosti technol ogickep dom®n
na to, 26d% raggspondentov | u pov apd%h espandentov 2almi d?t |
podstatn¥% ( hod hmwizome5 rekovisa 2poh &adu verejnlch VavV
predpokl adg8,n8§geacdl ¢ gliet kst i . Z& ve®Rmiv | 4D%ppivtaly ug
respondentova66,7% za podstatn¥% (1+2).

ZpohOadu lpr ijeenylsodnot estsbapondbd®ia® ska aktu8l nych
priemysl u povaguj 46,7% espondettavi V hdo'rliezgointtXe 5 r okov s a
virazn® zvigenie dtlegitosti, prilom za veOmi d°
66,7%respondentov.Za podst atorb¥ a(st+2)buvd %4aci ch potrieb prie
respondentov.N8r ast dldtlelgdagtoistkylverneti ckej bperzpepddheosti
priemyslu.
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Graf73Zhodnotenie kKybegneobistkej bezpe|l nosti (%)
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Pozn§8rmkaveOmi d!legit®, 5= absol %tne nepodstatn®
Zdrojjvl ast n® spracovanie na z8klade realizovan®ho prieskumu.

Aj vr 8§ mc i technol ogi ckej dom®ny ky e nldit@,ictkoSv ame®z |
mnogstvo sgadlziaprvéeoc emnT mi VapVo danri kami i. z 8Qsilaonvie na® V
uviedi spol uprk§ber neti ckej bdeoma poldnikmis Decent igrbup, a.s.,

Continental Matador Rubber, s.r.o.

Umel 8 inteligencia

Zameranie verejnich VaVnoebagemn8cu2 poaad@uneeé Ysakt
di | egi225® reappndéhtov.Vhor i zont e 5 r oSknteligenci®v nv2gnaakn & nmeek o
v e Odrti | e gpirt28pa&d% respondentov.

Vpr 2 ppotdebpri emysl u je s% asn® veygnaZaeeOni?! Idetdietgd stt
pre priemyselvs ¥4l asposfaguj e umel %,7% redpandentav@eamnai polst at n¥
(1+2) 73,2% respondentov. Vhor i zonte 5 rokov je povagovan§ wur
dt 1l egi t Wumprocbni meapondentov, vgak cel kov® guvr2omani e 1d+!2l)e n e
vpr2pade 86, 7% vgetklch respondentov
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Graf74Zhodnotenie d!legitosti umel ej inteligencie (%)
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Osl oven® VaV or g ansiVl 8acsineo sutvii esdplloid juypdgneéa ciuy gZmis d o m8 c
zahr ani | nToblastifmelej inteligencie. Ide o firmy ako: Datalan, T-Systems Slovakia,

Automation Group, Neurocast, Contintntal Matador Rubber, s.r.0, Betamont, s.r.o, Kybernetes,

s.r.o, Microsoft, US Steel, IBM, Siemens, s.r.o, Eset, Softec, Unicorn, Kistler, QBSW, Gratex,

Geneton, Accenture, Asseco, Atos It Solutions, Continental Matador Rubber, s.r.o.

4551 nfragtrukt %rne kapacity
SchopnosS t2mov verejnlich VaV orgamolz&gi acorved

spodnikmi je determinovan§8 dostupnosSou kvalitne
Prieskum ukgzal, ge len 65% t2movddsspbobpemtopec
reali z8ci u Vayvad %ltansBrhoos t i . Ag 40% respondentov
technologick® vybavenvgbawaem2moponaonat29dk®r szvi n
poukazuje na veOkT infragtrukttY®machllhndwesterjy T4&.h
splsobuj e IsnwboptkioméhosS jednotlivich VaV t2mov.

Cel kovo 95% respondentov, ktor T mi bol i manag®r i

nedi sponuj % dostatolnim technologickIim vybaven?
VaV v horizonte 5 rokov.

Swul asnl stav technol ogi ck®hloorviyzboanvteeni &2 polhacwov %!
sptsobom obmedzuj e medzin8rodn%%» VaV konkurenci
organi z8cii tp®maodh acndastvry 4. 0. Tento f akt b uc

slovenprkdaoadv2sk do medzingrodnlch VaVv siet?2.

Podobnl probl ®m bodbli a®tnit i § podrikmipergs6%ergspondentov
zprostredia verejnlch VaV organi z8gci 2 povaguj e
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