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I. Introduction	
"#$!%&&'%(!)$*+),!+&!,#$!)$-$%).#!+/!0"10&&+2%,3+&-!4$&,)$!+/!56.$(($&.$!745!0"108!932$-!%&!
+2$)23$:!+/!,#$!%.,323,3$-!%&;!)$-'(,-!%.#3$2$;!<=!%((!,#$!>$-$%).#!?)+9)%@@$-!7>?8!3&!ABCDE!
"#$!=$%)!ABCD!:%-!,#$!/+),#!=$%)!+/!,#$!-+F.%(($;!-'-,%3&%<3(3,=!*#%-$!+/!,#$!4$&,$)!+/!$6.$(($&.$!
0"10&&+2%,3+&-! *)+G$.,! :#3.#! :%-! /3&%&.$;! /)+@! 5H! /'&;-! '&;$)! I*$)%,3+&%(! ?)+9)%@@$!
>$-$%).#!%&;!J$2$(+*@$&,!/+)!0&&+2%,3+&-E!!
0&!,#3-!)$*+),K!)$-$%).#!%.,323,3$-!%&;!)$-'(,-!%.#3$2$;!;')3&9!ABCD!%)$!-'@@%)3L$;E!!!M*$.3%(!
%,,$&,3+&!3-!*%3;!,+!.+@@3,@$&,-K!$-*$.3%((=!,+!,#+-$!,#%,!:$)$!/+)@'(%,$;!N'%&,3,%,32$(=E!"#$!
)$*+),!%(-+!-#+:-!,#$!/'(/3(@$&,!+/!%((!N'%&,3,%,32$!3&;3.%,+)-!-*$.3/3$;!3&!,#$!>$-$%).#!*(%&!+/!
45!0"10!/+)!ABCDE!O((!,#$!%99)$9%,$!+<G$.,32$-!:$)$!-39&3/3.%&,(=!+2$)-,$**$;!:3,#!)$-*$.,!,+!
,#$!*(%&K!$6.$*,!,#$!3&.+@$!/)+@!3&,$)&%,3+&%(!*)+G$.,-E!"#$!;$,%3($;!%&%(=-3-!3-!.%))3$;!+',!3& 
Part II. Summary of results and general commentsE!
"#$! )$*+),!3-!+)9%&3L$;!%-! /+((+:-E!O/,$)! ,#3-!3&,)+;'.,3+&K! :$!932$!%!<)3$/!+2$)23$:!+/! ,#$!
)$-'(,-!%.#3$2$;!3&!ABCDE!"#$!@%3&!*%),!+/!,#$!)$*+),K!Part III. Research Report by ProgrammesK!
932$-!%!;$,%3($;!23$:!+/!,#$!)$-'(,-!+<,%3&$;!<=!$%.#!3&;323;'%(!)$-$%).#!*)+9)%@@$E!"#$!)$*+),!
+/!,#$!)$-'(,-!+/!$%.#!>?!#%-!,#$!/+((+:3&9!*%),-P!

OE! I2$)23$:!+/!,#$!>?K!3,-!@%3&!)$-$%).#!+<G$.,32$-K!%&;!-,)'.,')$!+/!,#$!)$-$%).#!,$%@!%)$!
<)3$/(=!+',(3&$;E!

QE! >$-$%).#! %.,323,3$-! %)$! ;$-.)3<$;! 3&! @+)$! ;$,%3(! <=! )$-$%).#! ,$%@-E! "#$! ;$-.)3*,3+&!
,=*3.%((=!3&.(';$-! ,#$!@+-,!3@*+),%&,!)$-'(,-!%&;!%.,323,3$-!%.#3$2$;! ;')3&9!,#$!=$%)E!
R$=!*$)-+&-!)$-*+&-3<($!/+)!)$-$%).#!%.,323,3$-!%)$!@$&,3+&$;E!!

4E! "#3-!*%),!3&.(';$-!%!,%<($!:3,#!-$($.,$;!N'%&,3,%,32$!3&;3.%,+)-!%**)+2$;!3&!,#$!*(%&!/+)!
ABCDE!?%),3.'(%)(=K!&'@<$)-!+/!G+')&%(!*%*$)-!+&!S+M!%&;!M.+*'-!%&;!+,#$)!7,=*3.%((=!
.+&/$)$&.$8!*%*$)-!%)$!)$*+),$;!%&;!.+@*%)$;!:3,#!,#$!*(%&E!?'<(3.%,3+&!%.,323,3$-!%)$!
.+@*($@$&,$;! :3,#! )$-'(,-! +/! %**(3$;! )$-$%).#K! :#3.#!3&.(';$! *%,$&,-K! -+/,:%)$!
*)+;'.,- K! %&;! +,#$)-E! "#$! (3-,! +/! CB! ,+*! )$-$%).#! +',.+@$-! %..+@*%&3$-! ,#$-$!
N'%&,3,%,32$!3&;3.%,+)-E!

JE! 0&! ,#3-! *%),K! &%,3+&%(! %&;! 3&,$)&%,3+&%(! *)+G$.,-! %&;! 2+('@$! +/! .+&,)%.,! )$-$%).#! %)$!
-'@@%)3L$;!3&!,#$!,%<($-E!
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II. SUMMARY	OF	RESULTS	AND	GENERAL	COMMENTS	
!

! ! "#$%&'&$&'()*$++,)+$&)*'%-'.$&/,0*
T)+@!,#$!9(+<%(!*$)-*$.,32$K!,#$!%.#3$2$;!)$-$%).#!)$-'(,-!+/!%99)$9%,$;!N'%&,3,%,32$!3&;3.%,+)-!
3&!,#$!,#3);!=$%)!+/!,#$!*)+G$.,!-'-,%3&%<3(3,=!*#%-$!+2$)-,$**$;!-39&3/3.%&,(=!,#$!*(%&!3&!@+-,!
.%,$9+)3$-E!"#$!+&(=!.%,$9+)=!:#3.#!:$)$!&+,!/'(/3(($;!3&!,#$!@+&3,+)$;!*$)3+;!3-!,#$!3&.+@$!
/)+@!3&,$)&%,3+&%(!*)+G$.,-E!"#3-!3-!.%'-$;!@%3&(=!<=!3,-!)$;'.$;!'-$!;'$!,+!-,%),3&9!%!/$:!&$:!
&%,3+&%(!*)+G$.,-E!"#$!/+((+:3&9!,%<($!-'@@%)3-$-!%((!@+&3,+)$;!3&;3.%,+)-!%&;!*)$-$&,-!,#$!)%,$!
+/! /'(/3(@$&,! +/! ,#$! +)393&%(! *(%&E! 0&! ,#$! &$6,! *%)%9)%*#-! ,#$! 3&;323;'%(! 3&;3.%,+)-! :3((! <$!
;3-.'--$;!3&!@+)$!;$,%3(-E!
!
!
"#$#%&#'!()'(%*&+,-!-.//*,0!1,#2+,&#'!345 67!
!!

!"#"$%"&'()&($*%+,-' .)(%' /#*) ' 0"*#(%1' 23#4(#5")%'

!"#$%&'()&)*$+( %#,-*$( ./ ( 176 0.12 (

345*$()&)*$+(67"%8*$*%7*()$"7**9:%;+<(=>( %#,-*$( ?1?( 160 ?002(

@))':*9($*+*&$75("#47",*+(6)&4*%4+<(+"84A&$*<=>( %#,-*$( 0/ ( 30 ???2(

B"%4$&74($*+*&$75(( 45"#+&%9+(BCD( 0?EF?( 24358 ??02(

G"'#,*("8(HIJ(8#%9+("-4&:%*9(8$",(&-$"&9(( 45"#+&%9+(BCD( KLFKF( 51717 M.2 (

N%7",*(8$",(%&4:"%&'(;$&%4+(O(+)*7:8:7(+#))"$4(( 45"#+&%9+(BCD( ??/0F/ ( 131264 ??02(

P#,&%($*+"#$7*+(:%(HIJ( QRS( ?M.<.?( 194,95 MM2(

!
!!
8.9$(%*&(+)-!
O((!3&;3.%,+)-!3&!,$)@!+/!&'@<$)!+/!*'<(3.%,3+&-!:$)$!$6.$$;$;E!"#$!&'@<$)!+/!G+')&%(!*%*$)-!
+&! S+M! %&;! M.+*'-! :%-! %<+',!CUVW! #39#$)! ,#%&! ,#$! *(%&!%&;! &'@<$)! +/! *'<(3.%,3+&-! 3&!
.+&/$)$&.$!*)+.$$;3&9-!+2$)-,$**$;!,#$!*(%&!%<+',!AAWE!"#3-!-39&3/3.%&,(=!#39#$)!&'@<$)!+/!
*'<(3.%,3+&-!3&!G+')&%(-!-#+:-!,#%,!+')!)$-$%).#!3-!)$.+9&3L$;!%&;!:$((!)$.$32$;!<=!,#$!)$-$%).#!
.+@@'&3,=E!0,!-#+'(;!<$!@$&,3+&$;!,#%,!@%&=!+/!,#+-$!*%*$)-!:$)$!*'<(3-#$;!3&!#39#!N'%(3,=!
G+')&%(-E!"#$!.+&,)3<',3+&-!+/!3&;323;'%(!>?-!,+!,#+-$!3&;3.%,+)-!;')3&9!,#$!(%-,!X!=$%)-!ABCXF
ABCD!%&;!3&!;$,%3(!3&!ABCD!%)$!*)$-$&,$;!3&!T39')$-!CFA!/+)!G+')&%(!*'<(3.%,3+&-!%&;!3&!T39')$-!
VF1!/+)!+,#$)!*%*$)-E!
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Figure 3 
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Figure 4 

!
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:$)$!,#$!+&(=!)$-'(,-!+/!%**(3$;!)$-$%).#!,#%,!:$)$!*)+;'.$;!<=!>?-E!"#3-!3-!,#$!-%@$!%(-+!3&!
,#$!-'- ,%3&%<3(3,=!*$)3+;E!"#$!&'@<$)!+/!%**(3$;!)$-$%).#!+',.+@$-!+2$)-,$**$;!,#$!*(%&!%<+',!
CCWE!"#$!.+&,)3<',3+&-!+/!3&;323;'%(!>?-!,+!,#3-!3&;3.%,+)!;')3&9!,#$!(%-,!X!=$%)-!ABCXFABCD!
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Figure 5 

!
Figure 6 
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Figure 7 

!
Figure 8 
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Figure 9 

!
Figure 10 
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[+($.'(%)! J3%9&+-,3.-! %&;! ?$)-+&%(3L$;! [$;3.3&$! 7"O! 4>8K! ^%)9$! 0&/)%-,)'.,')$-!h!
0"10&&+2%,3+&-! `%,3+&%(!M'*$).+@*',3&9!4$&,$)!7[3&3-,)=!+/!5;'.%,3+&K!g+',#K!%&;!M*+),-!
4>8K! 0"10&&+2%,3+&-!h! *%,#! ,+! $6%-.%($! ! 7[3&3-,)=! +/! 5;'.%,3+&K! g+',#K! %&;! M*+),-! 4>8K!
`%,3+&%(!4$&,$)!+/!4+@*$,$&.$!/+)!?$)-+&%(3L$;![$;3.3&$!F!J3%9&+-,3.-!%&;!"#$)%*=!7"O!4>8K!
`%,3+&%(!4$&,$)!/+)!5&$)9=!7"O!4>8K!0&2+(2$@$&,!+/!%),3/3.3%(!3&,$((39$&.$!3&!$@$)9$&.=!.%((!
)$.$*,3+&!7[3&3-,)=!+/!,#$!0&,$)3+)!4>8K!0&($,!%&;!+',($,!+<G$.,-!+/!*'@*3&9!%&;!,')<3&$!-,%,3+&-!
7[3&3-,)=!+/!0&;'-,)=!%&;!")%;$!4>8K!J393,%(! ,:3&!*)+;'.,!%,!M3$@$&-!@%&'/%.,')3&9!*(%&,-!
7[3&3-,)=!+/!0&;'-,)=!%&;!")%;$!4>8K!O0!d!>$%-+&3&9!7[5gM 8K!H-3&9!M$@%&,3.!"$.#&+(+93$-!
,+!O..$--!4'(,')%(!_$)3,%9$!"#)+'9#!"#$!4$&,)%(!?+),%(!+/!4L$.#!^3<)%)3$-! 7[4 8K!bV4! F!
b3-'%(!4+@*',3&9!4+@*$,$&.$!4$&,$)!7"O!4> 8K!0&/+)@%,3+&![3&3&9!3&!M*$$.#!O.N'3)$;!<=!
J3-,%&,![3.)+*#+&$-! 7[3&3-,)=!+/!,#$!0&,$)3+)!4>8K!"++(-!%&;![$,#+;-!/+)!b3;$+!%&;!0@%9$!
?)+.$--3&9!,+!0@*)+2$!5//$.,323,=!+/!>$-.'$!%&;!M$.')3,=!M$)23.$-!I*$)%,3+&-!7[3&3-,)=!+/!,#$!
0&,$)3+)! 4>8K!O;2%&.$;! .+&,$&,! $6,)%.,3+&! %&;! )$.+9&3,3+&! /+)! *)3&,$;! %&;! #%&;:)3,,$&!
;+.'@$&,-!/+)!<$,,$)!%..$--3<3(3,=!%&;!'-%<3(3,=!7[4 8K!`$')%(!>$*)$-$&,%,3+&-!3&!@'(,3F@+;%(!
%&;!@'(,3F(3&9'%(!@+;$((3&9!7]O!4> 8K!M@%),!O**(3.%,3+&!O:%)$!5@<$;;$;!?)+<$-!7[3&3-,)=!
+/!,#$!0&,$)3+)!4>8K!0&,$9)%,$;!?(%,/+)@!/+)!O&%(=-3-!+/!J393,%(!J%,%!/)+@!M$.')3,=!0&.3;$&,-!
7[3&3-,)=!+/! ,#$!0&,$)3+)!4>8K!M$.')3,=!@+&3,+)3&9!+/!04M! .+@@'&3.%,3+&!3&! ,#$! -@%),!9)3;!
7[3&3-,)=!+/!,#$!0&,$)3+)!4>8K!T($63<($!*)+<$!/+)!(%:/'(!3&,$).$*,3+&-!7[3&3-,)=!+/!,#$!0&,$)3+)!
4>8E!"#$!.+&,)3<',3+&-!+/!3&;323;'%(!>?-!,+!,#3-!3&;3.%,+)!;')3&9!,#$!(%-,!X!=$%)-!ABCXFABCD!%&;!
3&!;$,%3(!3&!ABCD!3-!*)$-$&,$;!3&!T39')$-!CCFCAE!
!
!

!

!
Figure 11 
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Figure 12 

!
!
C*&(+)*$!8,+B,*//#!=+,!".-&*()*9($(&0!AA!
"#$! [3&3-,)=!+/!5;'.%,3+&K!g+',#!%&;!M*+),-!7[5gM8! -'**+),-!&$:(=!$-,%<(3-#$;! )$-$%).#!
.$&,)$-!3&!,#$3)!-'-,%3&%<3(3,=!*#%-$!,#)+'9#!-+F.%(($;!`%,3+&%(!?)+9)%@@$!/+)!M'-,%3&%<3(3,=!00!
7`?M! 008E! 45! 0"10! 3-! /'&;$;! /)+@! ,#3-! *)+9)%@@$! -3&.$! T$<)'%)=! ABCU! 23%!,#$! *)+G$.,!
0"10&&+2%,3+&-!h! 56.$(($&.$! 3&! M.3$&.$E! "#$! ,+,%(! <';9$,! +/! ,#3-! *)+G$.,! /+)! ,#$! :#+($!
-'-,%3&%<3(3,=! *#%-$! 3-! %<+',!UV1@3(! 4cR! :3,#! %**)+6E! XBW! .+&,)3<',3+&! /)+@! [5gME!
>$@%3&3&9!XBW!@'-,!<$!.+F/3&%&.$;!/)+@!+,#$)!-+').$-!:3,#!,#$!-*$.3/3.!)'($!,#%,!,#$!@3&3@'@!
1BW!+/!,#$!:#+($!<';9$,!@'-,!<$!/)+@!&+&F*'<(3.!+)!3&,$)&%,3+&%(!)$-+').$-E!M'.#!,#$!)'($!#%-!
%!.)'.3%(!3&/('$&.$!+&!,#$!)$-$%).#!%.,323,3$-!:#3.#!@'-,!-,)+&9(=!/+.'-!+&!,#$!.+&,)%.,!)$-$%).#!
%&;!*)$/$)%<(=!+&!,#$!3&,$)&%,3+&%(!*)+G$.,-E!"#$!<';9$,! +/! ,#$!*)+G$.,!*$)!*%),&$)!3&.(';3&9!
'-$;!.+&,)3<',3+&!/)+@![5gM!3&!ABCD!3-!-#+:&!3&!"%<($!CE!
!

!"#$%&#!

'()* ! +,$"-./012&$.'()3 4'('( !

5012&$.6&#.6"#$%&#! 7,%$#8/0$8,%.
9#,:.;<=> ! 5012&$.6&#.6"#$%&#! 7,%$#8/0$8,%.

9#,:.;<=> !

?@5! 57 892! 28 460! 312 668! 155 877!
?A+ ! 50 726! 24 762! 238 558! 117 514!
B>A! 3 829! 0! 39 965! 19 410!
>CA! 4 437! 1 969! 19 251! 9 517!
ADE ! 4 689! 2 344! 23 445! 11 720!
+,$"- ! 121 573! 57 535! 633 887! 314 038!

!!
Table 1. Financial support from NPS II per partner in 1000CZK!
!
"#$!̀ ?M!00!.+&,)3<',3+&!3-!.)'.3%(!/+)!-'-,%3&%<3(3,=!+/!0"10!<$.%'-$!3,!3-!%**)+63@%,$(=!%!N'%),$)!
+/!,+,%(!<';9$,!+/!)$-$%).#!*)+9)%@@$-E!I ,#$)!,#)$$!N'%),$)-!%)$!.+F/3&%&.3&9!+/!,#$!*)+G$.,!%&;!
+,#$)!-+').$-!:#3.#!.%&&+,!<$!'-$;!:3,#3&!`?M!00!*)+G$.,E!
!
!
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1! 2/%3),)%.)0*$%-*4/,506/70 *
"#$!)$-$%).#!,$%@-!+/!0"10&&+2%,3+&-!:$)$!2$)=!%.,32$!3&!+)9%&3L3&9!%&;!.+F+)9%&3L3&9!+/!(+.%(!
%&;!3&,$)&%,3+&%(!-.3$&,3/3.!.+&/$)$&.$-!%&;!:+)\-#+*-!;')3&9!ABCDP!

-! _3b3-4+@*!ABCD!7_39#!b3-'%(!4+@*',3&98K!a'@%2%!i>K!j%&'%)=!VB!F!T$<)'%)=!AK!
ABCDK!#,,*Pkk:::E#323-.+@*E.LkABCDkE!

-! 5HMT^O"!ABCD!75')+*$%&!M+.3$,=!/+)!T'LL=!^+93.!%&;!"$.#&+(+9=8K!DFCVEDEABCDK!
#,,*Pkk$'-/(%,ABCDE.LE!

-! 40M0[!ABCDK!CDFACEDEABCDK!#,,*Pkk.3-3@ABCDE:3E*<E$;'E*(E!
-! _?4M5!ABCDK!M+(lmK!ABFAVEXEABCDK!#,,*Pkk#*.-$E3,13E.Lk_?4M5CDE!
-! `O`I!I-,)%2%K!CVFCUEXEABCDK!#,,*Pkk:::E&%&++-,)%2%E.LE!
-! [+;$((3&9K!CUFABEDEABCDK!#,,*Pkk:::E'9&E.%-E.Lk%.,'%((=k$2$&,kABCDk@+;$((3&9kE!

!
"#$!)$-$%).#$)-!/)+@!0"10&&+2%,3+&-!%(-+!+)9%&3L$;!+)!.+F+)9%&3L$;!@3&3-=@*+-3%K!-*$.3%(3L$;!
-$--3+&-K! %&;! :+)\-#+*- ! %,! 3&,$)&%,3+&%(! .+&/$)$&.$-! %<)+%;E! "#$! %&&'%(! 0"10&&+2%,3+&-!
.+&/$)$&.$K!:3,#!*)$-$&,%,3+&-!+/!,#$!@+-,!3@*+),%&,!)$-$%).#!)$-'(,- !+/!,#$!0"10!)$-$%).#!,$%@-K!
-#+'(; !<$!@$&,3+&!#$)$!%-!:$((E!!
!

8! 9:2*2/;7#&'%+ *
T)+@!ABCUK!,#$!>?-!#%2$!&+!(+&9$)!%&=!)$-$)2%,3+&!+/!.+@*',3&9!)$-+').$-!%&;!#%2$!,+!%**(=!
/+)!%..$--!3&!&%,3+&%(!I*$&!%..$--!.%((-E!M3&.$!,#$!I*$&!%..$--!.%((!nU!73&!T39')$!C1!3,!3-!4%((!
nC8! ! ,#$! >?-! .+@*$,$! /+)! .+@*',%,3+&%(! )$-+').$-! :3,#! +,#$)! )$-$%).#$)-! /)+@! ,#$! 4L$.#!
>$*'<(3.E!0&!,#3-!.+@*$,3,3+&K!,#$!>?-!:$)$!N'3,$!-'..$--/'(!%&;!+<,%3&$;!%**)+63@%,$(=!XY@3(E!
.+)$#+')-K!3E$E!%<+',!AXW!+/!%((!)$-+').$-!%((+.%,$;!3&!%((!.%((-!+*$&$;!3&!ABCDE!
T)+@!T39')$!CVK!:#$)$!,#$!',3(3L%,3+&!+/!,#$!0"10!.+@*',3&9!3&/)%-,)'.,')$!<=!3&;323;'%(!>?-!
3&!ABCD!3-!-#+:&K!+&$!.%&!-$$!,#%,!,#$!;3-,)3<',3+&!+/!3&/)%-,)'.,')$!'-%9$!%@+&9!>?-!3-!2$)=!
'&$2$&E!"#$!-%@$!.+&.('-3+&!.%&!<$!@%;$!/)+@!T39')$!C1K!:#$)$!,#$!',3(3L%,3+&!*$)!3&;323;'%(!
+*$&!%..$--!.%((-!%&;!>?-!3-!-#+:&E!!"#$!;+@3&%&,!'-$)-!+/!,#$!0"10!3&/)%-,)'.,')$!%@+&9!>?-!
%)$!>?1K!>?VK!%&;!>?CE!H&/+),'&%,$(=K!,:+!>?-!;3;!&+,!'-$!0"10!-'*$).+@*',$)-!3&!ABCD!%,!%((E!
!
!

!
Figure 13 
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Figure 14 
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III. RESEARCH	REPORT	BY	PROGRAMMES	
*

<! =>*3/,*?'0$0&),*$%-*>,$33'.*@$%$+);)%&*
 Research	programme	overview		

"#$! @%3&! +<G$.,32$! +/! ,#3-! )$-$%).#! *)+9)%@@$! 3-! *)+23;3&9! %;2%&.$;! ;%,%! %&%(=-3-! %&;!
-3@'(%,3+&-! /+)! 3&;'-,)=! %&;! .)3-3-! @%&%9$@$&,! ,#)+'9#! %&! _?4! *(%,/+)@! %&;! -*$.3%(3L$;!
*)+9)%@@3&9!@+;$(-E!"#3-!*(%,/+)@!3-!*)+23;$;!%-!%!-$)23.$!,+!3&,$)&%(!%&;!$6,$)&%(!'-$)-K!%&;!
',3(3L$-!,#$!.+@*',3&9!*+:$)!+/!_?4!3&/)%-,)'.,')$-K!.+(($.,-K!-,+)$-K!%&;!*)$F*)+.$--$-!;%,%!
3&,+! -*$.3%(3L$;! ;%,%! -,)'.,')$-K! %&;! *)+23;$-! '-$)F'&;$)-,%&;%<($! 23-'%(3L%,3+&! +/! )$-'(,-E!
J$2$(+*$;!*)+9)%@@3&9!@+;$(-!%((+:! ,#$! ;$-39&!+/!#39#(=!$//3.3$&,!*%)%(($(!%;2%&.$;! ;%,%!
%&%(=-3-! @$,#+;-K! 3&.(';3&9! -,%,3-,3.%(! @+;$((3&9K! @%.#3&$! ($%)&3&9K! %&;! .)+--F2%(3;%,3+&E!
?)+*+-$;!*%)%(($(!3@*($@$&,%,3+&-!%)$!,$-,$;!+&!.'-,+@!%&%(=,3.%(!*)+<($@-K!-'.#!%-!)$-+').$!
*(%&&3&9K! *)+;'.,3+&! *3*$(3&$! .+&,)+((3&9K! %&;! )$-$%).#! 3&! <3+3&/+)@%,3.-E!!O&! 3@*+),%&,!
+<G$.,32$!3-!%(-+!,#$!)$-$%).#!%&;!;$2$(+*@$&,!+/!-.%(%<($!@+;$(-!,+!-3@'(%,$!,#$!<$#%23+')!+/!
;=&%@3.!-=-,$@-E!O&!$6%@*($!+/!-'.#!-=-,$@-!3-!@+;$((3&9!3&!.)3-3-!+)!,)%//3.!@%&%9$@$&,E!
M3@'(%,3+&-!+/!-'.#!-=-,$@-!%)$!+/,$&!<%-$;!+&!3&.+@*($,$!+)!3&%..')%,$!;%,%!%&;!#$')3-,3.-K!
,#$)$/+)$! ,#$! ;$2$(+*$;! @+;$(-! .+&-3;$)! ,#$! *)+<%<3(3-,3.! %-*$.,-! +/! 3&*',! *%)%@$,$)-E!
T'),#$)@+)$K!3@*($@$&,%,3+&!+/!,#$!-$)23.$-!/+)!3&,$)%.,32$!*)+23;3&9!%&;!23-'%(3L%,3+&!+/!,#$!
)$-'(,-! 3&! %&! %..$--3<($! %&;! .+@*)$#$&-3<($! /+)@! +/! ;3//$)$&,! ($2$(-! +/! ;$,%3(! 3-! %&+,#$)!
+<G$.,32$E!0,!3-!/+.'-$;!+&!*)+23;3&9!'-$)!3&,$)/%.$-!%&;!%!-*$.3%(3L$;!%**(3.%,3+&!*)+9)%@@3&9!
/)%@$:+)\! /+)! -*$.3/3.! 9)+'*-! +/! '-$)-E! T3&%((=K! ,#$! %**(3.%,3+&! )$-$%).#! +/! ,#$! )$-$%).#!
*)+9)%@@$!3-!$6,$&;$;!<=!%!,+*3.!/+.'-$;!+&!,#$!.+@<3&%,3+&!+/!_?4K!Q39J%,%K!%&;!4(+';!
"$.#&+(+93$-E!!"#$!.+((%<+)%,3+&!:3,#!,#$!5`5"!.$&,)$!:%-!$-,%<(3-#$;!/+.'-3&9!+&!-+(23&9!
,#$!*)+<($@-!.+&.$)&3&9!,#$!/3$(;!+/!$&$)9=!;3-,)3<',3+&!@%&%9$@$&,E!"#$!@%3&!/+.'-!3&!,#3-!
%)$%!3-!,#$!.)$%,3+&!+/!%(9+)3,#@-!/+)!;$,$.,3+&!+/!/%'(,-!3&!,#$!$&$)9=!&$,:+)\-!%&;!@+;$((3&9!
,#$!$&$)9=!;3-,)3<',3+&!&$,:+)\-E!
 
>$-*+&-3<($!*%),&$)P!baQF"$.#&3.%(!H&32$)-3,=!+/!I-,)%2%!
_$%;!+/!)$-$%).#!*)+9)%@@$!7_>?8P!0&9E!j%&![%),3&+23oK!?#EJE!
!
D8!-&,.%&.,#! EFG!
M$&3+)!)$-$%).#$)-!d!_>?!! YKB1!
>$-$%).#$)-! CDK1D!
>$-$%).#!%--3-,%&,-! YKBU!
>$-$%).#!-'**+),!-,%//!! AKVD!
F+&*$! HI<6J!

Table 4.1  RP structure 
!

 Research	teams	and	their	activities	
• !"#$"%&'()*+$&,-$*.%&'.-$ '))%/$&,-$/.*012./$

o! _?4!?(%,/+)@!,++(-!%&;!-$)23.$-! :$)$! '*;%,$;! :3,#!%&!$@*#%-3-!+&!3&,$)+*$)%<3(3,=K!
@%&%9$@$&,K!;$*(+=@$&,!%&;!-$.')3,=E!O**(3.%,3+&!/)%@$:+)\!_5O**5![3;;($:%)$!
:%-! $6,$&;$;! :3,#! %! *%.\%9$! $&23)+&@$&,! ;$*(+=@$&,K! MM_! O9$&,!%',#$&,3.%,3+&!
-'**+),! %&;! M(')@! :+)\(+%;! @%&%9$@$&,! %;%*,$)E! _5O**5! [3;;($:%)$! :%-! %(-+!
3&,$9)%,$;!3&,+!,#$!g-,3%!I).#$-,)%,+)E!
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o! 0&!,#$!.+&,$6,!+/!$6,$&;3&9!,#$!*)+23-3+&3&9!+/!#$,$)+9$&$+'-!.+@*',3&9!)$-+').$-!,+!
,#$! '-$)-! ,#)+'9#!_?4 F%-F%FM$)23.$! :$! :$)$!;$2$(+*3&9!-*$.3%(!*(%,/+)@!.+@<3&3&9!
,$.#&+(+93$-! /)+@! ,#$! _?4K! 4(+';K! %&;! Q39! J%,%E! "#3-! *(%,/+)@! $6,$&;-! .'))$&,!
-+/,:%)$!*+),/+(3+!+/!;$2$(+*$;!-$)23.$-!3&.(';3&9!,#$!3&,$)&%,3+&%(!!!)$%.#K!:#$)$!:$!
.+&,)3<',$! ,+! ;$2$(+*@$&,! +/! -*$.3%(3L$;! +).#$-,)%,3+&! +/! ;3-,)3<',$;! .+@*',%,3+&%(!
:+)\/(+:E !

o! b3-'%(3L%,3+&!+/!,#$!.'))$&,!,)%3&!*+-3,3+&!%-!3,!@+2$-!+&!,#$!)%3(!&$,:+)\!#%-!<$$&!%;;$;!
3&,+!,#$!T(+)$+&pE!"#$)$!#%-!<$$&!%;;$;!,#$!%))32%(!-,%,'-$-!%,!)%3(:%=!-,%,3+&-!7;$(%=-K!
+&F,3@$!+)!$%)(=!%))32%(-8E!0,!#%-!<$$&!.)$%,$;!*)+,+,=*$!(%=$)-!+/!@$%-')$;!%3)!*+((',%&,!
.+&.$&,)%,3+&-! *)+23;$;! <=! -$&-+)! &$,:+)\-! /+)! -36! <%-3.! *+((',%&,-E! `$:! ,3@$!
;$*$&;$&,!jMJ0!(%=$)-!#%2$!<$$&!;$2$(+*$;E!

o! T(+)$+&p!<%.\$&;!:%-!$6,$&;$;!,+!$&%<($!.+&,3&'+'-!@+&3,+)3&9!+/!%3)!N'%(3,=!23%!%!
&$,:+)\! +/! @$%-')3&9! -$&-+)-E! `$:! 2$)-3+&! +/! ,#$! T(+)$+&p! -=-,$@! /)+&,$&;! :%-!
)$($%-$;E! 0,! .+&,%3&-! %&! '*;%,$;! 2$)-3+&! +/! ,#$! 23-'%(3L%,3+&! /)%@$:+)\! %&;! ;%,%!
@%&%9$@$&,!-=-,$@E!

o! _?4! ?(%,/+)@! -*%,3%(! ;%,%<%-$! :%-! $6,$&;$;! :3,#! %! &$:! ;%,%!-+').$-P! ;%,%! /)+@! %!
&$,:+)\!+/!%3)!N'%(3,=!@$%-')3&9!-$&-+)-E!56,$)&%(!-$&-+)q-!;%,%<%-$!:%-!%(-+!3&,$9)%,$;!
3&,+!,#$!_?4!?(%,/+)@!/+)!,#$!;%,%!*)$*)+.$--3&9!*')*+-$-!%&;!/+)!,#$!23-'%(3L%,3+&!3&!
,#$!T(+)$+&p!-=-,$@E!!"#$!.+&,$&,!+/!)+%;!;%,%!;$)32$;!/)+@!,#$!I*$&M,)$$,[%*!*)+G$.,K!
:#3.#!%)$!3&,$&;$;!/+)!)+',3&9!%&;!9)%*#3&9!,%-\-K!#%-!<$$&!$6,$&;$;E!T'),#$)@+)$K!;%,%!
+&!,)%//3.!-3,'%,3+&!7*+3&,!%&;!(3&$!$2$&,-8!/)+@!,#$!jMJ0!-=-,$@!:%-!3&,$9)%,$;E!

o! O**(3.%,3+&!)$-$%).#!,+*3.!:%-!$6,$&;$;!<=!%!.+@<3&%,3+&!+/![%.#3&$!^$%)&3&9kJ$$*!
($%)&3&9!,$.#&3N'$-!%&;!Q(+.\.#%3&!,$.#&+(+9=!/+)!,#$!H)<%&!5%),#!I<-$)2%,3+&!;%,%!
%&%(=-3-E!

o! I*,3@3-%,3+&! %&;! $6,$&-3+&! +/! ,#$! ;$2$(+*$;! *)+9)%@@3&9! @+;$(! /+)! $6$.',3&9!
;3//$)$&,! \3&;-!+/! ,%-\-!+&! ,#$!_?4!3&/)%-,)'.,')$E!S$!#%2$!3@*)+2$;!*)+9)%@@3&9!
@+;$(!,+!-'**+),!-.#$;'(3&9!%&;!)'&&3&9!@'(,3F&+;$!,%-\-E!0,!:%-!@%3&(=!;+&$!/+)!,%-\-!
,#%,!3&,$)&%((=!'-$![?0E!

o! O&! '*9)%;$! +/! 0"1MC! -=-,$@! 7%! -=-,$@! /+)! 3&,$)/$)+@$,)3.! *)+.$--3&9! +/! M$&,3&$(FC!
-%,$((3,$!;%,%!.+2$)3&9!4L$.#3%8!#%-!<$$&!;$-39&$;E!O/,$)!%!-'..$--/'(!3@*($@$&,%,3+&!
3,!:3((!%((+:!/+)!%;2%&.$;!*+(%)3@$,)3.!%&%(=L$-E!O!&$:!%(9+)3,#@!/+)!3;$&,3/3.%,3+&!+/!
/+)$-,!;%@%9$-!%/,$)!%!#'))3.%&$!#%-!<$$&!;$2$(+*$;!%&;!%**(3$;!+&!,:+!.%-$!-,';3$-E!

o! S$!:+)\$;!3&!.(+-$!.++*$)%,3+&!:3,#!3&;'-,)3%(!*%),&$)-!+&!,#$!%**(3$;!)$-$%).#!<=!,#$!
@$%&-! +/! 3&,$)&%,3+&%(! .++*$)%,3+&! %&;! &%,3+&%(! .+&,)%.,$;! )$-$%).#E! Q%-3-! /+)! ,#3-!
%.,323,=!:$)$!)$-'(,-!+/!,#$!<%-3.!)$-$%).#K!:#3.#!3&.)$%-$;!,#$3)!',3(3,=!2%('$!<=!%;+*,3+&!
3&!*)%.,3.$E!!0&!,#$!)$*+),3&9!*$)3+;!:$!-,)$&9,#$&$;!,#$!.++*$)%,3+&!:3,#!,#$!%**(3.%,3+&!
*%),&$)-!/)+@!@$,$+)+(+93.%(!*)$;3.,3+&K!')9$&,!.+@*',3&9K!%&;!%$)+&%',3.-!'-$!.%-$-E!

o! O&!3@*+),%&,!%.,323,=!:%-!.+&,3&'%,3+&!+/!,#$!,)%&-/$)!+/!\&+:($;9$!3&!,#$!_?4!;+@%3&!
,+:%);! ,#$! *'<(3.! -$.,+)!%&;!3&;'-,)=E! ")%&-/$)!+/! \&+:($;9$! :%-!$6$.',$;! ,#)+'9#!
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%(9+)3,#@-!7\F%(,$)&%,32$!*%,#K!?)+<%<3(3-,3.!"3@$FJ$*$&;$&,!>+',3&9K!)$+);$)3&9!*%,#8!
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R$=!*$)-+&-P!>`J)E![%),3&![+\)$GyK!?#EJEK!!0&9E!j%&![%),3&+23oK!?#EJEK!!0&9E!5\%,$)3&%!
])%\+2%K!?#EJE!

!
• Collaboration with ENET Centre!

o! J$2$(+*@$&,!+/!%!;$,$.,+)!+/!/%'(,-!%,!3&-'(%,$;!.+&;'.,+)-!+/!+2$)#$%;!(3&$-!3-!%!&$:!
)$-$%).#!%.,323,=!+/! 0"10&&+2%,3+&-! :3,#!5`5"! 4$&,)$K!baQF"HI E! "#$!%3@! :%-! ,+!
;$2$(+*!%&;!,$-,!@$,#+;-!/+)!.+&,%.,($--!-.%&&3&9!+/!*%),3%(!;3-.#%)9$!*%,,$)&-!%&;!,#$3)!
$2%('%,3+&! '-3&9! -,%,3-,3.%(!%&;!O0!@$,#+;-E!5`5"! 4$&,)$! *)+23;$;! ,#$! ;%,%<%-$!+/!
@$%-')$;! ;%,%! %&;! .+&-'(,%,3+&-E! 0"10&&+2%,3+&-! ,$-,$;! ,#$! /+((+:3&9! .(%--3/3.%,3+&!
%(9+)3,#@-P!;$.3-3+&!,)$$-K!.'-,+@!-,%,3-,3.%(!%**)+%.#K!%&;!.('-,$)3&9!%(9+)3,#@-E!T3)-,!
)$-'(,-!+/!.(%--3/3.%,3+&!%(9+)3,#@-!:$)$!.+&-'(,$;!:3,#!5`5"!4$&,)$!%&;!%(-+!:3,#!,#$!
/+((+:3&9!4L$.#!JMI-P!i5c!J3-,)3<'.$!%&;!5EI`!J3-,)3<'.$ E!O-!%&!%(,$)&%,32$!,+!,#$!
%<+2$F;$-.)3<$;! %**)+%.#! /+)! *%),3%(! ;3-.#%)9$! 3;$&,3/3.%,3+&K! %! )$.'))$&,! &$')%(!
&$,:+)\! @+;$(! '-3&9! >5^H! %.,32%,3+&! /'&.,3+&-! %&;! (+93-,3.! +',*',! /'&.,3+&! :%-!
*)$*%)$;E!"#$!-'*$).+@*',$)-!:3((!<$!'-$;!/+)!$-,3@%,3+&-!+/!,#$!+*,3@%(!-+(',3+&E!

o! 0&!,#$!%.,323,=!w%&%(=-3-!+/!,#$!&'@$)3.%(!-,%<3(3,=!+/!%(9+)3,#@-!/+)!$($.,)3.%(!&$,:+)\!
@+;$((3&9xK! ,#$! &'@$)3.%(! ,$-,-! :$)$! .%))3$;! +',! <=! <)',$! /+).$! -$%).#E! `'@$)3.%(!
$6*$)3@$&,-!+/!0"10&&+2%,3+&-!+&!,#$!<$&.#@%)\!+/!4+('@<3%!H&32$)-3,=!-#+:! /+')!
*+--3<($!-+(',3+&-E!"#$!%@<39'3,=!+/!,#$!&'@$)3.%(!-+(',3+&!+/!0"10&&+2%,3+&-!:%-!%(-+!
2$)3/3$;! <=! 3&;$*$&;$&,! ,$-,-! '-3&9! )$.+@@$&;$;! ,++(-! +/! 0555P! [%,*+:$)K!
?%&;%*+:$)K!%&;! I*$&JMME! "#$! /3)-,! 0"10&&+2%,3+&-! )$-'(,-! :$)$!%(-+!%&%(=L$;!<=!
*+:$)!$&93&$$)3&9!$6*$),-K!,#%&\-!,+!,#$!.++*$)%,3+&!:3,#!,#$!5`5"!4$&,$)E!
!
R$=!*$)-+&-P!0&9E!?%2$(!?)%\-K!?#EJEK!!0&9E!"+@ly![%),3&+23oK!?#EJE!

!
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 Research	outcomes	
F02#! 8$*) ! :%&.*$!
j+')&%(!*%*$)-!73@*8! Y! CZ!
I,#$)!*%*$)-!7*)+.$$;3&9-K!z8! AX! C1!
I',.+@$-!+/!%**(3$;!)$-$%).#!7*%,$&,-K!-+/,:%)$K!$,.E8! X! X!

Table 4.2 Key performance indicators of the research programme 

O!(3-,!+/!,#$!CB!@+-,!3@*+),%&,!+',.+@$-!+/!,#$!)$-$%).#!*)+9)%@@$!3&!ABCDP!
CE! O!&$:!2$)-3+&!+/!_5O**5!@3;;($:%)$!72!AEB8!:%-!)$($%-$;E!"#3-!2$)-3+&!3-!%<($! ,+!

',3(3L$!_?4! .('-,$)-K! :#3.#! '-$-! /+)!*(%&&3&9!G+<-! ,%-\! -.#$;'($)!M^H>[E!O!&$:(=!
;$2$(+*$;! 2$)-3+&! +/! @3;;($:%)$! 3-! *+--3<($! ,+! $%-$! ;$*(+=@$&,! ,+! ,#$! ;3//$)$&,!
+*$)%,3+&-!-=-,$@-!<$.%'-$!@3;;($:%)$!'-$;!,$.#&+(+93$-!(3\$!;+.\$)!%&;!E`$,4+)$E!0&!
,#$!@3;;($:%)$!:$! :$)$!3@*)+2$; !-$.')3,=!@$.#%&3-@!/+)!$6%@*($!@$.#%&3-@!'-$;!
.('-,$)!%..+'&,!23%!M-#O9$&,E!?+--3<3(3,=!+/!+).#$-,)%,+)!g-,3%!7O"IM8! /'&.,3+&%(3,=!
:%-! $&#%&.$;! :3,#! .+&&$.,3+&! :3,#! _5O**5! @3;;($:%)$E! "#3-! .+&&$.,3+&! +/! <+,#!
-+/,:%)$!#%-!.)$%,$;!%&!$6,$&-3+&!+/!:+)\/(+:!@%&%9$@$&,!<=!;$/3&3&9!%&;!)'&&3&9!
,#$! :+)\/(+:-! +&! _?4! 3&/)%-,)'.,')$-E! H-%9$! %&;! 3&,$9)%,3+&!+/! &$:! 2$)-3+&! +/!
_5O**5!@3;;($:%)$!3&,+!+).#$-,)%,+)!g-,3%!.+&,)3<',$;! ,+!,#$!^5e0M!*)+G$.,!9+%(-E!
J$*(+=@$&,! +/! +).#$-,)%,+)! 7$E9E! g-,3%8! %&;! 3&,$9)%,3+&! :3,#! .'))$&,! 0"10! _?4!
3&/)%-,)'.,')$!'-3&9!_5O**5!@3;;($:%)$!:$)$!.%))3$;!+',E!

AE! T3&%(3L$;! ;$-39&K! *)+.')$@$&,K! %&;! 3&-,%((%,3+&! +/! ,#$! &$:! ^5e0M! 3&/)%-,)'.,')$E!
J$*(+=$;!#39#!-*$$;!CBB]Q5!&$,:+)\!3&!#39#!%2%3(%<3(3,=!@+;$K!45?_!-,+)%9$!:3,#!
CAB"Q! )%:! .%*%.3,=K! b[:%)$! 2M*#$)$! .('-,$)! %&;! <$9%&! ;$*(+=@$&,! +/! %&!
$6*$)3@$&,%(!I*$&M,%.\! .(+';E!?%),!+/! ,#$!;$*(+=@$&,! :%-!b^O`!-$*%)%,3+&!+/! ,#$!
-'**+),! %&;! $6*$)3@$&,%(! 3&/)%-,)'.,')$! %&;! b?`! %..$--! /+)! ;$2$(+*$)-E! ?)++/F+/F
.+&.$*,!;$*(+=@$&,!+/!,#$!I*$&M,%.\!.(+';K!45?_!%&;!b[:%)$!:%-!%(-+!*$)/+)@$;!
+&!,#$!;$;3.%,$;!O&-$(@!.('-,$)!.+@*',$;!&+;$-K!,#$!)$-'(,-!:$)$!'-$;!/+)!;$*(+=@$&,!
+/!,#$!&$:!^5e0M!3&/)%-,)%.,')$E!

VE! S$! #%2$! 3@*($@$&,$;! 5M"55K! %&! $6,$&-3<($! -3@'(%,+)! /+)! ,%-\! 9)%*#! -.#$;'(3&9!
7#,,*-Pkk93,#'<E.+@k0,13&&+2%,3+&-k$-,$$8E!S$!#%2$!2%(3;%,$;!$63-,3&9!%(9+)3,#@-!3&!%!
.+@*($6!$&23)+&@$&,E!S$!#%2$!;3-.+2$)$;!,#%,!@%&=!*'<(3-#$;!%(9+)3,#@-!#%2$!'&;$)F
%2$)%9$!*$)/+)@%&.$!3&!%&!$23)+&@$&,!:3,#!@+)$!)$%(3-,3.!-$,,3&9-E!S$!#%2$!*'<(3-#$;!
5M"55!%-!%!*+-,$)!%,!.+&/$)$&.$!M'*$)!4+@*',3&9!ABCD!%&;!%!*%*$)!;$-.)3<3&9!%!:#+($!
:+)\!3-!3&!*)$*%)%,3+&E!

1E! ":+!%),3.($-! ,#%,!3&,)+;'.$;!%**(3$;!&$,:+)\! +//(+%;$;! .+@*',%,3+&-!%&;! -,)$%@3&9!
@$--%9$! *%--3&9! *%)%;39@! /+)! T?]O-E! "#$=! :$)$! *'<(3-#$;! 3&!*)+.$$;3&9-! +/!
M'*$).+@*',3&9!ABCDP!38!J$![%,,$3-K!"EK!;$!T3&$!^3.#,K!jEK!Q$)l&$\K!jE!%&;!_+$/($)K!"EK!
ABCDK!`+2$@<$)E!M,)$%@3&9![$--%9$!0&,$)/%.$P!_39#F*$)/+)@%&.$!;3-,)3<',$;!@$@+)=!
*)+9)%@@3&9! +&! )$.+&/39')%<($! #%);:%)$E! 0&!?)+.$$;3&9-! +/! ,#$! 0&,$)&%,3+&%(!
4+&/$)$&.$!/+)!_39#!?$)/+)@%&.$!4+@*',3&9K!`$,:+)\3&9K!M,+)%9$!%&;!O&%(=-3-E!338!
J3! ]3)+(%@+K! MEK! "%)%&+2K! REK! R'),#K! OEK! M.#%//&$)K! [EK! M.#&$3;$)K! "EK! Q$)l&$\K! jEK!
Q$-,%K![EK!Q$&3&3K!^EK!>+:$,#K!JE!%&;!_+$/($)K!"EP!`$,:+)\F%..$($)%,$;!&+&F.+&,39'+'-!
@$@+)=!,)%&-/$)-E!0&!?)+.$$;3&9-!+/!,#$!0&,$)&%,3+&%(!4+&/$)$&.$!/+)!_39#!?$)/+)@%&.$!
4+@*',3&9K!`$,:+)\3&9K!M,+)%9$!%&;!O&%(=-3-!7`+2$@<$)!ABCD8E!

XE! `+2$(! O0F<%-$;! %**)+63@%,3+&-! +/! ,#$! S)39#,! +@$9%! /'&.,3+&! /+)! /(+:! /)3.,3+&!
@+;$((3&9!:$)$!;$2$(+*$;E!"#$!&+2$(!)$-'(,-!:$)$!*'<(3-#$;!3&!fC!G+')&%(E!"#$!&+2$(!
%**)+%.#!:%-!%**(3$;!&+,!+&(=!,+!*3*$-K!<',!%(-+!,+!,#$!-=-,$@!+/!*3*$-P!38!Q)\3{K!JE|!
?)%\-K! ?E! O..')%,$! %&;! 5//3.3$&,! 56*(3.3,! O**)+63@%,3+&-! +/! ,#$! 4+($<)++\! T(+:!
T)3.,3+&! 5N'%,3+&! Q%-$;! +&! ,#$! S)39#,! }FT'&.,3+&E! [%,#$@%,3.-! ABCDK! YK! V1EK!!
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#,,*-Pkk;+3E+)9kCBEVVDBk@%,#YBCBBV1E!0T~CECBXK!338!Q)\3{K!JE|!?)%\-K!?E!M#+),!I2$)23$:!
+/!5%)(=!J$2$(+*@$&,-!+/! ,#$!_%);=!4)+--! "=*$! [$,#+;-! /+)!4+@*',%,3+&!+/!T(+:!
J3-,)3<',3+&! 3&! ?3*$! `$,:+)\-E! O**(E! M.3E! ABCDK! DK! ABCDE!
#,,*-Pkk;+3E+)9kCBEVVDBk%**DCBABCDE!!0T~AEACYE!

UE! Q3+3@%9$0&/+)@%,3.-!+&!_?4! F!O),3.($-!3&!G+')&%(!:3,#!#39#!0TP!!R+•'-L&3\K!jEK!Q%3&%)K!
?EK!R(t@+2lK!REK!R)'@&3\(K![EK![+)%2$.K!?EK!M2%,+mK!bEK!"+@%&ol\K!?E!M?0[!:+)\/(+:!
@%&%9$)!/+)!_?4K!Q3+3&/+)@%,3.-K!b+('@$!VXK!0--'$!CDK!C!I.,+<$)!ABCDK!?%9$-!VZYXh
VZYUK!#,,*-Pkk;+3E+)9kCBECBDVk<3+3&/+)@%,3.-k<,LC1BE!0T~XE1ZCE!

YE! _%(/%)!>E!7ABCD8E! ;=;$%P!J$,$.,3+&!+/! 4#%+,3.!%&;!>$9'(%)!0&,$)2%(-!3&! ,#$! J%,%E!>!
*%.\%9$!2$)-3+&!BECEBE!#,,*-Pkk4>O`E>F*)+G$.,E+)9k*%.\%9$~;=;$%E!

ZE! 5&9%9$@$&,!3&,+!%.,323,3$-!+/!Q39!J%,%!b%('$!O--+.3%,3+&!7QJbO8!%&;!?)32%,$!?'<(3.!
?%),#$)-#3*! 3&! )$(%,3+&! ,+! *)+G$.,! ^5e0ME! O.,32$! .++*$)%,3+&! :3,#! ,#$! *%),&$)-! 3&!
5HJO"!.+((%<+)%,32$!;%,%!3&/)%-,)'.,')$!75HJO"!4J08E!0&2+(2$@$&,!%,!,#$!%.,323,3$-!
3&!!>$-$%).#!%&;!0&&+2%,3+&!O;23-+)=!])+'*!7>0O]8!+/!5')+_?4!jHE!

DE! 5MO!Q^5̀J5J!*)+G$.,!:%-!%..$*,$;P!"#$!@%3&!9+%(!+/!,#$!*)+G$.,!3-!,+!3&2$-,39%,$!
%&;!)$*+),!+&!,#$!-=&$)93.! '-$!+/!Q(+.\.#%3&!%&;!J$$*!^$%)&3&9!/+)!M*%.$!J%,%E!"+!
%.#3$2$! ,#3-! ,#$! *)+,+,=*$! ,)%3&3&9! *(%,/+)@! :3((! <$! ;$2$(+*$;! <=! ,#$! Q^5`J5J!
?(%,/+)@!"$%@!%&;!H-$;!<=!,#$!?$$)-!"$%@!,+!3&-,%&,3%,$!"3@$!M$)3$-!O&%(=-3-!%&;!
?)$;3.,3+&!%(9+)3,#@!/+)!H)<%&!56*%&-3+&![+&3,+)3&9!%&;!,)%3&!3,!%,!,#)$$!-3,$-E!

CBE!M'..$--/'(! /3&%(3L%,3+&! +/! _ABAB! T5"F_?4! *)+G$.,! O` "O>5eK! *'<(3-#3&9! +/! ,#$!
*)+G$.,!)$-'(,-E!I&$!+/!,#$!@+-,!3@*+),%&,!+',*',-!3-P!!b3,%(3K!5EK!]%;3+(3K!JEK!?%($)@+K!
]EK! ]+(%-+:-\3K! [EK! Q3-*+K! jEK! ?3&,+K! ?EK! [%),3&+23.K! jEK! M(%&3&+2%K! REK! 4%);+-+K! jEK!
M0^bO`IK!4E!O&!5//3.3$&,![+&,$!4%)(+F<%-$;!?)+<%<3(3-,3.!"3@$FJ$*$&;$&,!>+',3&9!
4%(.'(%,3+&!"%)9$,3&9!%!M$)2$)FM3;$!4%)!`%239%,3+&!M=-,$@!7ABCD8K!0555!")%&-%.,3+&-!
+&!5@$)93&9!"+*3.-!3&!4+@*',3&9E!O),3.($!3&!*)$--E!

!

 Project	activity	
0&,$)&%,3+&%(!>dJ!*)+G$.,-P!

!#,F&G$.$8$-&. D#"%$."2&%GH.
+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.
9,#.K!.8%.'()* .
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
LP4"GG&6$&1Q.
>4J0/:8$$&1Q.
! 46-"%%&1O.

InnoHPC  (High-performance 
Computing for Effective 
Innovation in the Danube 
Region) 

Interreg 2017-2019 327 1 110 A 

PRACE – 5IP H2020 2017 - 2019 125 500 A 

PRACE – 6IP H2020 2019 - 2021 147 500 A 

ExaQute H2020 2018-2021 1278 4 100 A 

LEXIS H2020 2019-2021 7737 27 100 A 
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!
`%,3+&%(!9)%&,-!k!-*$.3/3.!-'**+),P!

!#,F&G$.$8$-&. D#"%$.
+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.9,#.
K!.8%.'()* .
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
LP4"GG&6$&1Q..
>4J0/:8$$&1Q.
! 46-"%%&1O.

Large Infrastructures IT4I MEYS 2016-2019 1 200 8 000 A 

Center of Competence for 
Molecular Diagnostics and 
Personalized Medicine 
(MOLDIMED) 

TAČR 2014-2019 1963 11 500 A 

PaReTran TAČR 2017-2019 867 2 337 A 

IT4Innovations National 
Supercomputing Center – path 
to exascale  (IT4I NSC - 
P2EX) 

MEYS 2017-2021 2 860 13 867 A 

Science without borders MEYS 2018-2021 902 917 A 

Personalized Medicine - 
Diagnostics and Therapy TAČR 2019-2020 2359 5986 A 

Optimization of operating 
parameters of the electrical 
distribution system using 
artificial intelligence 

TAČR 2019-2021 634 1802 A 

Contactless partial discharge 
detector for HV distribution 
lines 

TAČR 2019-2021 290 1257 A 

National Center for Energy TAČR 2019-2020 1067 3077 A 

Smart energy management 
system for energy networks TAČR 2019-2020 546 1762 A 

Involvement of artificial 
intelligence in emergency call 
reception 

Ministry of 
Interior 2019-2022 373 5060 A 

!
!

!
!
!
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4+&,)%.,!)$-$%).#P!

!#,F&G$.$8$-&. 7,%$#"G$8%2.
"0$R,#8$H.

+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.9,#.
K!.8%.'()* .
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
L74
G,%$#"G$&1Q.
E4%&2,$8"$&1Q.
! 46-"%%&1O.

Contract Change Note N.2 to 
the Urban TEP (U-TEP) 

 
The German 
Aerospace 
center 

 

2019-2020 730 918 C 

Testing of inventory 
optimization module and 
analysis focused on IT 
infrastructure optimization 

K2 atmitec 
s.r.o. 2018-2019 100 200 C 

Implementation of training and 
research support 

Bayncore 
Labs Limited 2019 758 758 C 

!
!
! !
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A B#;),'.$C*@)&6/-0*3/,*D%+'%)),'%+ *
 Research	programme	overview		

"#3-!)$-$%).#!*)+9)%@@$q-!%3@-!%)$!;$2$(+*3&9K!,$-,3&9K!%&;!%**(=3&9!&'@$)3.%(!@$,#+;-!/+)!
-+(23&9! .+@*(3.%,$;! (%)9$F-.%($!*#=-3.%(F$&93&$$)3&9! *)+<($@-E! "#$! )$-$%).#! /+.'-$-! +&!
@$,#+;-! /+)! @+;$((3&9! .+'*($;! *)+.$--$-! 7@'(,3*#=-3.-8! %&;! *)+.$--$-! 3&! #$,$)+9$&$+'-!
$&23)+&@$&,-!7@'(,3-.%($8E!"=*3.%(!%**(3.%,3+&-!3&.(';$!,#$!%&%(=-3-!+/!.+'*($;!,#$)@+F#=;)+F
@$.#%&3.%(!7"_[8!*)+.$--$-!)$(%,$;! ,+! ,#$! '&;$)9)+'&;! ;3-*+-%(!+/!-*$&,!&'.($%)!/'$(E!"#$!
/+.'-! 3&.(';$-! .#%(($&93&9! -3@'(%,3+&-! +/! /(+:! 3&! *+)+'-! @$;3%! %&;! *+)+'-! @$;3%! :3,#!
/)%.,')$-K!@+;$((3&9!+/!&+&(3&$%)!*)+.$--$-!3&!@$.#%&3.-K!;$2$(+*@$&,!+/!&$:!%(9+)3,#@-!/+)!
N'%&,3/=3&9! '&.$),%3&,3$-K!%&;! .%(3<)%,3+&!+/!@+;$(-E! "#$! '-$!+/! *%)%(($(!%(9+)3,#@-!%&;! ,#$!
.+@*',3&9!.%*%.3,=!+/!0"10&&+2%,3+&-!3-!3&2+(2$;E!
 
>$-*+&-3<($!*%),&$)P!0&-,3,',$!+/!]$+&3.-K!OM!4>!
_$%;!+/!)$-$%).#!*)+9)%@@$!7_>?8P!?)+/E!>`J)E!>%;3@!Q(%#$,%K!4M.E 
!
D8!-&,.%&.,#! EFG!
M$&3+)!)$-$%).#$)-!d!>?!#$%;! CEYX!
>$-$%).#$)-! AECB!
>$-$%).#!%--3-,%&,-! VEBZ!
>$-$%).#!-'**+),!-,%//!! BEDX!
F+&*$! K?JJ!

Table 5.1  RP structure 
!

 Research	teams	and	their	activities	
"#$!-*$.3/3.!)$-$%).#!%3@-!3&!ABCD!.+&.$)&P!!
!
• @B.$ -.0.%)E+.,'F$ &,&%5/1/F$ &,-$ &EE%12&'1),$ )($ +)-.%/$ 1,2%G-1,7$ 2)GE%.-$

EB5/12&%$ E*)2.//./F$ ,&+.%5$ 'B.*+);B5-*) ;+.2B&,12&%$ E*)2.//./$ 1,$ E)*)G/$
2),'1,G&$ &EE%12&H%.$ ()*$ &,&%5/1/$ )($ E.*()*+&,2.$ )($ H.,'),1'.$ H&/.-$ /.&%1,7$
.%.+.,'/ !"

!!
o! O!@+;$(!;$-.)3<3&9!,#$)@+F#=;)+F@$.#%&3.%(!*)+.$--$-!/+)!-3@'(%,3&9!,#$!<$#%23+')!

+/!%!<$&,+&3,$!<%))3$)!/+)!,#$!'&;$)9)+'&;!-,+)%9$!+/!-*$&,!&'.($%)!:%-,$!:%-!/+)@'(%,$;!
:3,#3&! ,#$! J$.+2%($6!ABCD! *)+G$.,E! "#$! @+;$(! 3&.(';$-! @%&=! &+&(3&$%)3,3$-! ;'$! ,+!
&+&(3&$%)! *)+<($@! +/! /(+:! 3&! *%),3%((=! -%,')%,$;! @$;3%K! $(%-,3.3,=! %&;! #$%,! ,)%&-/$)!
;$*$&;3&9!+&!-%,')%,3+&E!"#$!&+&(3&$%)3,=!/+)!/(+:!*%),!+/!,#$!@+;$(!.+&-3;$)!&+,!+&(=!
*$)@$%<3(3,=!%&;!)$,$&,3+&!/'&.,3+&!;$*$&;3&9!+&!-%,')%,3+&!<',!%(-+!)$,$&,3+&!/'&.,3+&!
;$*$&;3&9!+&! ;$/+)@%,3+&!7;)=! ;$&-3,=8!%&;! ,$@*$)%,')$E!J$-*3,$! ,#$! .+@*($63,=!+/!
-,)+&9(=! &+&(3&$%)! %&;! .+'*($;! @+;$(K! ,#$! @+;$(! :%-! 3@*($@$&,$;! :3,#! ,#$! %3;! +/!
4I[MI^!-+/,:%)$!%&;!)$%(3-,3.!)$-'(,-!:$)$!+<,%3&$;E!"#$!@+;$(!:%-!2%(3;%,$;!'-3&9!
T5Q5e!$6*$)3@$&,!;%,%!/)+@!@+&3,+)3&9K!*%),3%(!;3-@%&,(3&9!%&;!/'((!;3-@%&,(3&9!%/,$)!
CZ!=$%)-!+/!,#$!T5Q5e!$6*$)3@$&,!+*$)%,3+&E!

!
R$=!*$)-+&-P!cE![3.#%($.K![E!_%-%(K!>E!Q(%#$,%K!"E!^39')-\u!

!
!

!
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¥! F;#! '#L# $+2/#)&<! *)*$0-(-<! *)'! &#-&()B! +=! /#&;+'-! =+,! -+$L()B! )+)$()#*,! FMN!
2,+%#--#-! *)'! ;0',+ O/#%;*)(%*$!2,+%#--#-! ()!%+)&().*!>(&;!=,*%&.,#-!>(&;!2+--(9$#!
*22$(%*&(+)-! ()! *)*$0-(-! +=! %,0-&*$$()#! ,+%P! /*--! *-! *! )*&.,*$! 9*,,(#,! =+,! &;#!
.)'#,B,+.)'!,#2+-(&+,0!+=!& ;#!-2#)&!).%$#*,!=.#$?!!

!
o! "#$! )$-$%).#! :%-! @+,32%,$;! <=! %! -,)+&9! 3&,$)$-,! 3&! &'@$)3.%(! %&%(=-3-! +/! /(+:! 3&!

#$,$)+9$&$+'-! *+)+'-! $&23)+&@$&,K! 3&.(';3&9! $&23)+&@$&,! :3,#! -39&3/3.%&,!
;3-,')<%&.$-!7/%'(,-K!/)%.,')$-8!,#%,!.%&&+,!<$!.+&-3;$)$;!<=!#+@+9$&3L%,3+&E!T%'(,-!%)$!
)$*)$-$&,$;!%-!(+:$)!;3@$&-3+&%(!+<G$.,-!3&,$).+&&$.,$;!:3,#!,#$!*+)+'-!@%,)36E!!

o! S$!/+)@'(%,$!%&;!3@*($@$&,!,#$!@+;$(!,#%,!'-$-!3&,$).+&&$.,$;!/(+:!3&!/%3(')$-!%&;!
*+)+'-!@%,)36!%&;!.+'*(3&9!+/!/(+:!,+!@$.#%&3.%(!;$/+)@%,3+&!:#3.#!3&.(';$-!$(%-,3.!
;$/+)@%,3+&!+/!,#$!*+)+'-!@%,)36!%&;!+*$&3&9!k!.(+-3&9!+/!/)%.,')$-E!"#$!@$.#%&3.%(!
@+;$(! :3,#! .+&-,)%3&,! ,+! *$&$,)%,3+&! 3-! 3@*($@$&,$;! <=! ,#$! ,$.#&3N'$! +/! ^%9)%&9$!
@'(,3*(3$)-!%&;!;'%(!/+)@'(%,3+&E!T5"0!@$,#+;!+/!;+@%3&!;$.+@*+-3,3+&!3-!%(-+!'-$;!
/+)!,#$!-+(',3+&E!

o O&!3@*+),%&,!,+*3.!3-!,#$!3,$)%,32$!3&,$).+&&$.,3+&!+/!/(+:!%&;!@$.#%&3.-!:3,#!%!-*$.3%(!
,=*$!+/!%..$($)%,3+&!+/!,#$!.+&2$)9$&.$E!

!
R$=!*$)-+&-P![E!Q€)$yK!>E!Q(%#$,%K!ME!J+@$-+2l!
!

¥! F;#!'#L#$+2/#)&!+=!#==(%(#)&!*)'!,#$(*9$#!%+/2.&*&(+)*$!&#%;)(Q.#-!=+,!$(/(&!*)*$0-(-!
*)'!()%,#/#)&*$!/#&;+'-!()!B#+&#%;)(%*$!-&*9($(&0!*)'!*)*$0-(-!+=!B#+%+/2+-(&#-?!!

!
o! S$! /+.'-! +&! -+(',3+&! +/! 9$+,$.#&3.%(! -,%<3(3,=! *)+<($@-! <=! 3&&+2%,32$! &'@$)3.%(!

@$,#+;-!%&;!%;2%&.$;!@%,#$@%,3.%(!%&%(=-3-E!0&!*%),3.'(%)K!:$!<'3(;!+&!$(%-,+F*(%-,3.!
@+;$(-!%&;! )$(%,$;!%&%(=-3-!+/! .)3,3.%(!7(3@3,8! (+%;-! ,#%,! .%'-$! /%3(')$!7.+((%*-$8!+/!%!
-,)'.,')$E!T3&3,$!$($@$&,-K!`$:,+&F(3\$!@$,#+;-K!.+&,3&'%,3+&!,$.#&3N'$-!%&;!3&F#+'-$!
[O "^OQ!.+;$-!%)$!+,#$)!.+@@+&!/$%,')$-!+/!+')!)$-'(,-E!

!
o! The in-house MATLAB codes!#%2$!<$$&!-=-,$@%,3.%((=!;$2$(+*$;!3&!AJ!%&;!VJ!-3&.$!

ABC1!,+!3(('-,)%,$!+')!,#$+)$,3.%(!)$-'(,-!%&;!$//3.3$&.=!+/!-'99$-,$;!-+(',3+&!-.#$@$-E!
"#$=!3&.(';$!2%)3+'-!$(%-,+*(%-,3.!@+;$(-K!-$2$)%(!,=*$-!+/!/3&3,$!$($@$&,-!%&;!%;2%&.$;!
.+@*',%,3+&!+/!(3@3,!(+%;-E!0&!ABCDK!:$!*'<(3-#$;!/'((=!2$.,+)3L$;!3@*($@$&,%,3+&!+/!
$(%-,+F*(%-,3.! *)+<($@-! 3&.(';3&9! +)393&%(! %--$@<(3&9! +/! ,%&9$&,! -,3//&$--! @%,)3.$-E!
M+@$!+/!+')!.+;$-!%)$!*'<(3.(=!%2%3(%<($!/+)!;+:&(+%;E!S$!#%2$!%(-+!;$2$(+*$;!%!(+.%(!
@$-#!%;%*,32$!,$.#&3N'$!3&!AJ!%&;!-,%),$;!,+!'-$!@$-#!)$/3&$@$&,!+&!@+)$!.+@*(3.%,$;!
AJ!;+@%3&-E!

!
o! Reliable computation of the limit load!3-!<%-$;!+&!(+&9F,3@$!3&,$)&%,3+&%(!.++*$)%,3+&!

:3,#!?)+/E!ME!>$*3&!7j=2%-\=(%8E!S$!#%2$!*)+*+-$;!-$2$)%(!)$(3%<($!$-,3@%,$-!'-3&9!%!
*)3+)3!%&;!%!*+-,$)3+)3!$))+)!%&%(=-3-!+/!;3-.)$,3L%,3+&!$))+)-E!!0&!ABCDK!:$!*'<(3-#$;!%!
*%*$)!/+.'-$;!+&!.+&$F-#%*$;!=3$(;!.)3,$)3%!/)+@!9$+,$.#&3.%(!*)%.,3.$E!!"#$!-+F.%(($;!
3&/F-'*! . +&;3,3+&!+&! .+&2$6! .+&$-! :%-! *)+*+-$;! ,+! .+@*($,$!@3--3&9!@%,#$@%,3.%(!
,#$+)=E! 0&! ABCDK! :$! #%2$! -,%),$;! ,+! 9$&$)%(3L$! +')! )$-'(,-! ,+! '-$! ,#$@! 3&! +,#$)!
%**(3.%,3+&-K!$E9E!3&!9)%;3$&,!*(%-,3.3,=E!S$!%)3-$!/)+@!%!&$:!3&,$)&%,3+&%(!.++*$)%,3+&!
:3,#!?)+/E!QEJE!>$;;=!74%*$!"+:&8E!

!
o! Solution of model stability problemsE! I')!&'@$)3.%(! -+(',3+&! .+&.$*,!<%-$;!+&! (3@3,!

%&%(=-3-! #%-! <$$&! -'..$--/'((=! %**(3$;! +&! *)+<($@-! )$*)$-$&,3&9! -,%<3(3,=! +/! -(+*$-K!
/+'&;%,3+&-!+)!.+%(F*+(=')$,#%&$!.+@*+-3,$-E!S3,#3&!-(+*$!-,%<3(3,=K!:$!#%2$!/+.'-$;!



!"#!$$%&'()%$*+,-$(.-+%/+012-33-$2-+
45!"+6'.278+9:9: +
!

! !

+&!.+@*%)3-+&!+/!,#$!-#$%)!-,)$&9,#!)$;'.,3+&!@$,#+;!%&;!(3@3,!%&%(=-3-E!S$!%(-+!-,%),$;!
,+!3&.+)*+)%,$!,#$!3&/('$&.$!+/!*+)+'-!/(+:!+&!,#$!-,%<3(3,=E!

!
o! T+)! <$,,$)! ;3--$@3&%,3+&! +/! +')! )$-'(,-! :$! #%2$! +)9%&3L$;! @3&3-=@*+-3%! %,! ,#$!

3&,$)&%,3+&%(! .+&/$)$&.$-! 4I[?^OM! ABCD! 7Q%).$(+&%8! %&;! [IJ5^^0`]! ABCD!
7I(+@+'.8E!

!
R$=!*$)-+&-P!ME!M=-%(%K!jE!_%-(3&9$)K!cE![3.#%($.!

!
¥! F;#!'#L#$+2/#)&!+=!#==(%(#)&!*)'!-%*$*9$#!-+$L#,-!9*-#'!+)!"%;>*,R!SS<!EGFA<!8GF"%<!

*)'!'#=$*&(+)!&#%;)(Q.#?!
!

o! "#$!;$2$(+*@$&,!+/!3,$)%,32$!-+(2$)-!3-!.)'.3%(!/+)!;$@%&;3&9!-3@'(%,3+&-!+/!*#=-3.%(!
*)+.$--$-!3&!9$+,$.#&3.-!%&;!+,#$)!/3$(;-!+/!-.3$&.$!%&;!,$.#&+(+9=E!I')!)$-'(,-!%)$!&$:!
-+(2$)-!,#%,!%..$($)%,$!-+(',3+&-!,#)+'9#!;+@%3&!;$.+@*+-3,3+&K!*%)%(($(3L%,3+&K!%&;!,#$!
'-$!+/!@'(,3F($2$(!,$.#&3N'$E!"#$-$!%)$!@'(,3($2$(!M.#:%)L!@$,#+;-K!T5"0!@$,#+;-!%&;!
;$/(%,3+&! @$,#+;-E! T+)! ;$/(%,3+&! *)$.+&;3,3+&3&9K! -+/,:%)$! :%-! .)$%,$;! %&;K! %/,$)! %!
)$23$:!*)+.$;')$K!3,!:%-!3&.(';$;!3&,+!,#$!:+)(;:3;$!'-$;!?5"M.!(3<)%)=K!;$2$(+*$;!
'&;$)!,#$!.++);3&%,3+&!+/!O)9+&&$!`%,3+&%(!^%<K!HMOE!

o !
>$-$%).#! %(-+! 3&.(';$-! 3,$)%,32$! @$,#+;-! /+)! -+(23&9! <+'&;%)=! 2%('$! *)+<($@-! :3,#!
'&.$),%3&,=!3&! .+$//3.3$&,-E!5-*$.3%((=!@$,#+;-! /+)! -=-,$@-! )$-'(,3&9! /)+@!-,+.#%-,3.!
]%($)\3&! @$,#+;! '-3&9! -,+.#%-,3.! $6*%&-3+&-E! M*$.3/3.%((=K! 3,! 3-! %! )$;'.$;! <%-$!
,$.#&3N'$!%&;!$-,3@%,$-!/+)!%!*)$.+&;3,3+&3&9!,$.#&3N'$!'-3&9!%!@%,)36!:3,#!%!@+;3/3$;!
-,+.#%-,3.!*%),E!

!
R$=!*$)-+&-P!IE!O6$(--+&K![E!Q€)$yK!jE!R)'•t\K!JE!_+)l\!!
!

¥! A)L#-&(B*&(+)!+=!()L#,-#!2,+9$#/-!>(&;!*!=+%.-!+)!#T2$+(&()B!&#-&-!>(&;!/.$&(2$#!'*&*<!
*)'! #L*$.*&(+)! +=! /.$&(2$#! &#-&-<! &;#! '#L#$+2/#)&! +=! /#&;+'-! =+,! /.$&(2;0-(%-!
*22$(%*&(+)-<!*)'!/#&;+'-!>(&;!&;#!()L+$L#/#)&!+=!.)%#,&*()&0E!!

!
o! "#$!)$-$%).#!)$-'(,-!.+&.$)&!@%3&(=!$//$.,32$!@$,#+;-!/+)!-,+.#%-,3.!Q%=$-3%&!3&2$)-3+&!

'-3&9! -'))+9%,$! 7-3@*(3/3$;8! @+;$(-E! O! /+.'-! 3-! +&! ,#$! '-$! +/! ;$(%=$;! [$,)+*+(3-!
_%-,3&9-!%(9+)3,#@!%&;!.+&-,)'.,3+&!+/!-'))+9%,$!@+;$(!,#)+'9#!,#$!-%@*(3&9!*)+.$--E!

!
o! "#$!Q%=$-3%&!3&2$)-3+&! :%-!%**(3$;! ,+!3;$&,3/3.%,3+&! *)+<($@-! /+)!@+;$(-!+/! J%).=!

/(+:K! #=;)+F@$.#%&3.-! 3&! 7#$,$)+9$&$+'-8! *+)+'-! @$;3'@! %&;! #=;)+F@$.#%&3.-! 3&!
*+)+'-!@$;3%!:3,#!/)%.,')$-!7/%'(,-8E!!

!
o 0&2$)-$!@$,#+;-!#%2$!%!(+,!3&!.+@@+&!:3,#!+*,3@%(!.+&,)+(!*)+<($@-K!:#3.#!:$)$!%(-+!

.+&-3;$)$;E!_$)$K!,#$!)$-$%).#!:%-!;$2+,$;!,+!&$:!@$,#+;-!+/!*)$.+&;3,3+&3&9!/+)!RR"!
-=-,$@-!:#3.#!%)3-$!:#$&!*%),3%(!;3//$)$&,3%(!$N'%,3+&-K!.+&-3;$)$;!%-!%!.+&-,)%3&,!/+)!
@3&3@3L%,3+&K!%)$!3&.(';$;!<=!'-3&9!^%9)%&9$!@'(,3*(3$)-E!

!
R$=!*$)-+&-P!IE!O6$(--+&K![E!Q€)$yK!>E!Q(%#$,%K!ME!J+@$-+2lK!jE!_%-(3&9$)!

!
!
!
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 Research	outcomes	
!
F02#! 8$*) ! :%&.*$!
j+')&%(!*%*$)-!73@*8! V! Z!
I,#$)!*%*$)-!7*)+.$$;3&9-K!z8! X! Y!
I',.+@$-!+/!%**(3$;!)$-$%).#!7*%,$&,-K!-+/,:%)$K!$,.E8! B! C!

!"#$%&'()&*%+&,%-./-0"12%&31432"5/-6&/.&57%&-%6%"-27&,-/8-"00%&

4$%1/'$)($'B.$IJ$+)/'$1+E)*'&,'$)G'2)+./$)($'B.$*./.&*2B$E*)7*&++.$1,$KJILM$
 !!

CE! O6$(--+&K!I:$K!^3%&9K!cEFcE!O!&+,$!+&!*)$.+&;3,3+&3&9!@$,#+;-!/+)!,3@$F*$)3+;3.!$;;=!
.'))$&,!+*,3@%(!.+&,)+(!*)+<($@-E!j+')&%(!+/!4+@*',%,3+&%(!%&;!O**(3$;![%,#$@%,3.-E!
ABCDK! VXAK! AUAFAYYE! 0MM`! BVYYFB1AY! ;+3P! CBECBCUkGE.%@EABCZECCEBCBE! SIM! fCK!
0T7ABCZ8~!CEZZVE!

AE! O6$(--+&K! I:$K! ^'\lyK! JE! ?)$.+&;3,3+&3&9! @$,#+;-! /+)! $;;=! .'))$&,! +*,3@%((=!
.+&,)+(($;! ,3@$F#%)@+&3.! $($.,)+@%9&$,3.! *)+<($@-E! j+')&%(! +/! `'@$)3.%(!
[%,#$@%,3.-E!ABCDK!AY7C8K!CFACE!0MM`!CXYBFAZAB!;+3P!CBECXCXkG&@%FABCYFBBU1E!SIM!
fCK!0T7ABCZ8~!VECBYE!

VE! O6$(--+&K! I:$K! ^3%&9K! cEFcE! ?%)%@$,$)! @+;3/3$;! 2$)-3+&-! +/! *)$.+&;3,3+&3&9! %&;!
3,$)%,32$!3&&$)!*)+;'.,!/)$$!)$/3&$@$&,!@$,#+;-!/+)!,:+ F<=F,:+!<(+.\!@%,)3.$-E!^3&$%)!
O(9$<)%! %&;! 0,-! O**(3.%,3+&-E! ABCDK! XZAK! 1BVF1ADE! 0MM`! BBA1FVYDX! ;+3P!
CBECBCUkGE(%%EABCDEBYEBA1E!E!SIM!fAK!0T7ABCZ8~!BEDYY!!

1E! O6$(--+&K!I:$K!M%(\'=$#K!JERE!O!&$:!2$)-3+&!+/!%!*)$.+&;3,3+&3&9!@$,#+;!/+)!.$),%3&!
,:+ F<=F,: +!<(+.\!@%,)3.$-!:3,#!-N'%)$!<(+.\-E!Q0"!`H[5>04O^![O"_5[O"04ME!
ABCDK!XD7A8K!VACFV1AE!5F0MM`!CXYAFDCAX!;+3P!CBECBBYk-CBX1VFBCZFBY1CF6E!SIM!fAK!
0T7ABCZ8~!CE1XCE!

XE! i$)@l\K! [%),3&K! M=-%(%K! M,%&3-(%2K! b%(;@%&K! j%&E! 5//3.3$&,! %&;! /($63<($! [O"^OQ!
3@*($@$&,%,3+&! +/! AJ! %&;! VJ! $(%-,+*(%-,3.! *)+<($@-E! O**(3$;! [%,#$@%,3.-! %&;!
4+@*',%,3+&E! ABCDK! VXX7O'9'-,kABCD8K! XDXFUC1E! 0MM`! BBDUFVBBV! ;+3P!
CBECBCUkGE%@.EABCDEBAEBX1E!SIM!fCK!0T7ABCZ8~!VEBDAE!

UE! _%-(3&9$)K!j%)+-(%2K!>$*3&K!MEK!M=-%(%K!M,%&3-(%2E!0&/h-'*!.+&;3,3+&-!+&!.+&2$6!.+&$-!
%&;!%**(3.%,3+&-! ,+! (3@3,! (+%;!%&%(=-3-E! [%,#$@%,3.-!%&;! [$.#%&3.-!+/!M+(3;-E!ABCDK!
A17CB8K! VVVCFVVXVE! 0MM`! CBZCFAZUX! ;+3P! CBECCYYkCBZCAZUXCDZ1VDUDE! SIM! fAK!
0T7ABCZ8~!CEYDCE!!

YE! O6$(--+&K! I:$K! ]'-,%/--+&K! 0E! O! .+%)-$h/3&$! @$-#! -,%<3(3L%,3+&! /+)! %&! %(,$)&%,3&9!
M.#:%)L!;+@%3&!;$.+@*+-3,3+&!@$,#+;E!`'@$)3.%(!^3&$%)!O(9$<)%!:3,#!O**(3.%,3+&-E!
ABCDK!AU7V8K!CFCD8K!$AAVUE!0MM`!CBYBFXVAX!;+3P!CBECBBAk&(%EAAVUE!SIM!fCE!

ZE! "+@o%(%K!jEK!?%*'9%K!jEK!_+)l\K!JEK!_%*(%K!bEK!?$.#%K![EK!i$)@l\K![EK!M,$*-!,+!3&.)$%-$!
*)%.,3.%(! %**(3.%<3(3,=! +/! ?)%9"3.! -+/,:%)$E! O;2%&.$-! 3&! 5&93&$$)3&9! M+/,:%)$!
CAD7ABCD8K!XYFUZE!0MM`!BDUXFDDYZ!;+3P!CBECBCUkGE%;2$&9-+/,EABCZEBUEBBDE!SIM!fCK!
0T7ABCZ8~!1ECD1E!

DE! M=-%(%K!M,%&3-(%2K!Q(%#$,%K!>%;3@K!R+(.'&K!O($6$GK!ao'o\%K!j3stK!M+'o$\K!R%@3(K!?%&K!?E!
"#$%&'(')#*! #+! "#$%#,)'-! .'/-*0'1,! 23! 4)$)'! 5*(63,),7! 8-3! 9*0)*--/)*0! :('-/)(6,7! ;<=>?!
@=<A@=<B?!=CDE=F;7!G..H!=II; E>D>J!K#)L!=<7F<;@MNNN7,O)-*')+)O7*-'M89:7@=<7=CD7!.O#%&,7!

CBE!
5?!"GH%12&'1),/$1,$*.01.N.-$E*)2..-1,7/!h!U!*'<(3.%,3+&-K!V!3&!,#$!M*)3&9$)!^`55!M$)3$-E!!
!
3?!=*7&,1O&'1),$)($2),(.*.,2./ !U!,#$!>$-$%).#!*)+9)%@@$!,$%@!:%-!,#$!@%3&!+)9%&3L$)!+/!
,:+!.+&/$)$&.$-V!
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CE! M$@3&%)! +&! `'@$)3.%(! O&%(=-3-! %&;! S3&,$)! M.#++(! M`O! ABCD!
#,,*Pkk:::E'9&E.%-E.Lk(3&\k-&%CDkE!

AE! [IJ5^^0`]!ABCD!7[%,#$@%,3.%(!@+;$((3&9!%&;!.+@*',%,3+&%(!@$,#+;-!3&!%**(3$;!
-.3$&.$-! %&;! $&93&$$)3&98K! CVB! *%),3.3*%&,-! /)+@! 4>! %&;! %<)+%;E! M$$!
#,,*Pkk:::E'9&E.%-E.Lk(3&\k@+;$((3&9CDE!

!
PQ$?-1')*1&%$N)*R$$
CE!!!M*$.3%(!3--'$!+/!O**(E!+/![%,#$@%,3.-!;$2+,$;!,+!M`O•CDK!ME!M=-%(%K!?E!"3.#u!7$;-E8E!0,!
%**$%)-!3&!ABABK!`+E!AE!
AE!!!M*$.3%(!3--'$![IJ5^^0`]!ABCD!>E!Q(%#$,%K!?E!O)<$&LK!jE!_%-(3&9$)K!jE!R)%'-K!ME!M=-%(%K!
M0!+*$&3&9!CAkABCDE!
!
AQ$$6&,&7.+.,'$)($"BQ3Q$/'G-5$2),,.2'.-$')$'B.$E.*()*+.-$*./.&*2B $
X!?#EJE!-,';$&,-!:$)$!3&2+(2$;!3&!,#$!)$-$%).#!:+)\!+/!,#$!>?AE!!

!

 Project	activity	
0&,$)&%,3+&%(!>dJ!*)+G$.,-P!

!#,F&G$.$8$-&. D#"%$."2&%GH.
+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.
9,#.K!.8%.'()*.
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!. L)(((.
7MNO.

>$"$0J.
LP4"GG&6$&1Q.
>4J0/:8$$&1Q.
! 46-"%%&1O.

EURAD 
EJP Cofund Action 847593 H2020 2019-2023 113 2000 A 

!
!
`%,3+&%(!9)%&,-!k!-*$.3/3.!-'**+),P!

!#,F&G$.$8$-&. D#"%$.
+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.9,#.
K!.8%.'()*.
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
LP4"GG&6$&1Q..
>4J0/:8$$&1Q..
! 46-"%%&1O.

GAČR 19-11441S GAČR 2019-2021 1 581 4 743 A 

ENDORSE 
TAČR TK 02010118 TA CR 2019-2022 600 4 907 A 

!
!
4+&,)%.,!)$-$%).#P!

!#,F&G$.$8$-&. 7,%$#"G$8%2.
"0$R,#8$H.

+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.9,#.
K!.8%.'()*.
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
L74
G,%$#"G$&1Q.
E4%&2,$8"$&1Q.
! 46-"%%&1O.

Decovalex 2019 TUL 2018-2020 495 947.5 C 

LASMO UJV 2019 108 108 C 

DGR research support UJV 2019 129 129 C 

CFD jet analysis Steinbeis 
BzHWT 2019 170 170 C 

RTG-CT Image analysis Continental 2019 104 104 C 

!
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E 9:2*F'G,$,')0*$%-*H#7),./;7#&'%+*3/,*=%-#0&,I* *
 Research	programme	overview		

"#$!/3)-,!@%3&!+<G$.,32$!+/!,#$!)$-$%).#!*)+9)%@@$!3-!,+!/'),#$)!;$2$(+*!3&F#+'-$!(3<)%)3$-!+/!
$//3.3$&,! *%)%(($(! %(9+)3,#@-! <%-$;! +&! %;2%&.$;! .+@*',%,3+&%(! ,$.#&3N'$-! %&;! _?4!
,$.#&+(+93$-! 75M?>5MIK! Q5[10K! -.%JJK! O4O1Q5[K! [H^"0Jg`K! [4M0[H^K!
^0Q1`5H>IK! %&;!?0[4M0[H^8E!"#$-$!(3<)%)3$-!%)$! '-$;! ,+! -+(2$! .+@*($6!%&;!$6,)$@$(=!
;3//3.'(,! *)+<($@-! 3&! $&93&$$)3&9! %&;! @+($.'(%)! ;=&%@3.-K! %&;! ,+! -'**+),! ,#$3)! )$-*$.,32$!
.+@@'&3,3$-E!"#$3)!;$2$(+*@$&,!:%-!-'**+),$;!%@+&9!+,#$)-!<=!,#$!?>O45FU0?!%&;!])%&,!
O9$&.=!+/!,#$!4L$.#!>$*'<(3.!7]O4>8! )$-$%).#!*)+G$.,-!3&!ABCDE!
!
"#$!-$.+&;!*)3&.3*%(!+<G$.,32$!3-!,#$!;$2$(+*@$&,!+/!.+((%<+)%,3+&!%&;!-'**+),!/+)!3&;'-,)3%(!
*%),&$)-E! "#3-! 9+%(! 3-! /'(/3(($;! ,#)+'9#! .+&,)%.,'%(! )$-$%).#K! G+3&,! )$-$%).#! *)+G$.,-K! %&;!
.%*%<3(3,=!;$2$(+*@$&,E!"#$!%<+2$!3&F#+'-$!(3<)%)3$-!%&;!-$($.,$;!.+@@$).3%(!%&;!+*$&!-+').$!
,#3);! *%),=! -+/,:%)$! *%.\%9$-! %)$! %**(3$;! ,+! -+(2$! .#%(($&93&9! *)+<($@-! +/! +')! 3&;'-,)3%(!
*%),&$)-E!_?4!-$)23.$-!%)$!+//$)$;!,+!'-$)-!/)+@!,#$!%**(3.%,3+&!%)$%!:3,#!$@*#%-3-!+&!M@%((!
%&;! [$;3'@!5&,$)*)3-$-!7M[58E!4+((%<+)%,3+&! :3,#!M[5-! :%-! -'**+),$;!<=! ,#$!0&&+_?4K!
4(%';3T%.,')3&9K!%&;!56%fH,$!3&,$)&%,3+&%(!*)+G$.,-!%-!:$((!%-!%!/$:!&%,3+&%(!*)+G$.,-!/'&;$;!
<=![3&3-,)=!+/!0&;'-,)=!%&;!")%;$!7[0"8E!
!
"#$!,#3);!*)3&.3*%(!+<G$.,32$!3-!;$2$(+*@$&,!+/!,++(-!%&;!,$.#&3N'$-!,#%,!3&.)$%-$!,#$!N'%(3,=!+/!
,#$!-$)23.$!%&;!,#$!3&/)%-,)'.,')$!+/!0"10&&+2%,3+&-E!"#$!,$%@!;$2$(+*-!%&;!+*,3@3L$-!,#$!3&F
#+'-$!%&;!+,#$)!+*$&F-+').$! ,++(-!-'.#!%-![5>04K!>OJO>K!%&;!4=.($-?#3!%&;!-$)23.$-!-'.#!
%-!M+(2$)F%-F%FM$)23.$!%&;!>$&;$)3&9F%-F%F-$)23.$E!"#$!;$2$(+*@$&,!:%-!-'**+),$;!%@+&9-,!
+,#$)-!<=!,#$!&%,3+&%(!*)+G$.,!0"10&&+2%,3+&-!`M4!:3,#3&!,#$![3&3-,)=!+/!5;'.%,3+&K!g+',#!%&;!
M*+),-! 7[5gM8! *)+9)%@@$! ,+! -'**+),! ^%)9$! )$-$%).#! 3&/)%-,)'.,')$- !%&;! _ABAB! 4$&,)$! +/!
56.$(($&.$!*)+G$.,!?I?AE  
!
>$-*+&-3<($!*%),&$)P!baQF"$.#&3.%(!H&32$)-3,=!+/!I-,)%2%!
_$%;!+/!)$-$%).#!*)+9)%@@$!7_>?8P!0&9E!"+@ly!R%)l-$\K!?#EJE!
!
D8!-&,.%&.,#! EFG!
M$&3+)!)$-$%).#$)-!d!_>?!! YKAC!
>$-$%).#$)-! C1KXB!
>$-$%).#!%--3-,%&,-! CAKCU!
>$-$%).#!-'**+),!-,%//!! BKUU!
F+&*$! HW<IH!

Table 6.1  RP structure 
!

 Research	teams	and	their	activities	
!
• HPC libraries and scalable algorithms development 
!

o! J$2$(+*@$&,!+/!(3<)%)3$-!/+)!@+($.'(%)!-3@'(%,3+&-!.+&,3&'$;!3&!ABCD!%&;!$63-,3&9!3&F
#+'-$!.+;$-![H^"0Jg`!7&+& F%;3%<%,3.!@+($.'(%)!;=&%@3.-8K![4M0[H^!7.(%--3.%(!
[+&,$! 4%)(+! @$,#+;-8K! ?0[4M0[H^! 7N'%&,'@! [+&,$! 4%)(+! @$,#+;-8K! %&;!
^0Q1`5H>I!7)$*)$-$&,%,3+&!+/!@+($.'(%)!3&,$)%.,3+&-!'-3&9!%),3/3.3%(!&$')%(!&$,:+)\-8!
:$)$!$&#%&.$;!%&;!%**(3$;!/+)!)$-*$.,32$!&'@$)3.%(!-3@'(%,3+&-E!
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o! Q5[10! 7<$@13E3,13E.L8P! 3&! ABCD! ;3-,)3<',$;! O;%*,32$! 4)+--! O**)+63@%,3+&! 7O4O8!
@$,#+;! /+)! -+(',3+&!+/!_$(@#+(,L!$N',3+&!;$-.)3<3&9!:%2$! ;3-,)3<',3+&!3&!-*%.$! :%-!
3@*($@$&,$;E!T+)!.+@*+-3,$!;+@%3&-!(+.%(!['(,3,)%.$!T+)@'(%,3+&!7["T8!:%-!-$($.,$;!
<$.%'-$!,#3-!@$,#+;!($%;-!,+!,#$!'&%@<39'+'-(=!%&;!-,%<(=!-+(2%<($!;3-.)$,$!-=-,$@E!
"#$!@$,#+;!3-! *%)%(($(3L$;!%,! -$2$)%(! ($2$(-K!3E$E!,#$!$2%('%,3+&!+/! -3&9'(%)!<+'&;%)=!
3&,$9)%(-!3-!2$.,+)3L$;K!(+.%(!.+&,)3<',3+&-!%)$!%--$@<($;!3&!*%)%(($(!3&!-#%)$;!@$@+)=!
%&;!<+'&;%)3$-!+/!3&;323;'%(!-'<F)$93+&-!%)$!;3-,)3<',$;!%@+&9!.+@*',%,3+&%(!&+;$-E!

o! Q5M"_5OP!0@*($@$&,%,3+&!+/!,#$!Q5M"_5O!(3<)%)=!:%-!(%'&.#$;!:3,#3&!,#$!*)+G$.,!
rM*%.$F,3@$!@$,#+;-!+/!<+'&;%)=!$($@$&,-!/+)!-+(23&9!#$%,!$N'%,3+&r!7]O4>!p!TST8E!
"#$! *%.\%9$! 3&.(';$-! ,$-,! .+;$! 3@*($@$&,$;! 3&! [O"^OQK! ,#$! /3&%(! *%)%(($(! %&;!
+*,3@3L$;! (3<)%)=! 3-! 3@*($@$&,$;! 3&! 4ppE! 4'))$&,(=K! ,#$! 4pp! (3<)%)=! $&%<($-! ,#$!
-+(',3+&!+/!J3)3.#($,r-!+)!`$'@%&&r-!*)+<($@!:3,#!%!9$&$)%(!3&3,3%(!.+&;3,3+&!'-3&9!/'((!
@%,)3.$-E!"#$!%--$@<(=!+/!,#$-$!@%,)3.$-!3-!2$.,+)3L$;!%&;!,#$!(+.%(!.+&,)3<',3+&-!+/!,#$!
$($@$&,-!%)$!.%(.'(%,$;!3&!*%)%(($(!'-3&9!-#%)$;!@$@+)=E!

o! T5"0F_P! 0@*($@$&,%,3+&! +/! ,#$! T5"0F_! ;+@%3&! ;$.+@*+-3,3+&! @$,#+;! /+)! #39#(=!
*%)%(($(!-+(',3+&!+/!,#$!_$(@#+(,L!$N'%,3+&!%&;!#%)@+&3.!%&%(=-3-!3-!<$3&9!;$2$(+*$;!
:3,#3&! ,#$! *)+G$.,! @+;'($! rT5[! k! Q5[! <%-$;! ;+@%3&! ;$.+@*+-3,3+&! -+(2$)-r! +/!
?>O45 FU0?!S?Z!T+):%);!^++\3&9!M+/,:%)$!M+(',3+&-!*)+G$.,E!T3&%(!3@*($@$&,%,3+&!
:3((! <$! ;+&$! :3,#3&! 5M?>5MI! (3<)%)=E! "$-,! .+;$! 3-! 3@*($@$&,$;! 3&! [O"^OQ!
[O"MI^! (3<)%)=E! 4'))$&,(=K! 3&;323;'%(! %-*$.,-! +/! ,#$! T5"0F_! @$,#+;K! 3E$E! (+.%(!
)$9'(%)3L%,3+&! '-3&9! >+<3&r-! .+&;3,3+&! %&;! ,#$! 3&,)+;'.,3+&! +/! %&! %),3/3.3%(! 9)+--!
*)+<($@K!#%2$!<$$&!,$-,$;!+&!-@%(($)!,%-\-!3&!,#$![O"MI^!(3<)%)=E!!

!
R$=!*$)-+&-P!?)+/E!0&9E!"+@ly!R+L'<$\K!?#EJEK!J+.E!>`J)E!>$&€!R%('-K!?#EJE!

!
• Supercomputing for Industry 
!

o! 0&!ABCDK!.++*$)%,3+&!:3,#!,#$!3&;'-,)3%(!*%),&$)!](%--!M$)23.$!:%-!$6*%&;$;E!S3,#!,#3-!
.+@*%&=!,#$!3--'$!+/!@+;$(3&9!*)+.$--$-!3&!,#$!9(%--!3&;'-,)=! '-3&9!%),3/3.3%(!&$')%(!
&$,:+)\-!:%-!-+(2$;!3&!,#$!/+)@!+/!%!.+&,)%.,$;!)$-$%).#E!Q%-$;!+&!,#3-!.++*$)%,3+&K!
,#$!*)+G$.,!:3,#3&!,#$!.%((!+/!,#$!"O4>!9)%&,!%9$&.=!:%-!-'<@3,,$;E!

o! O,!,#$!<$93&&3&9!+/!ABCD!,#$!.++*$)%,3+&!:3,#!M3$@$&-!-E)E+!7<)%&.#!+/!$($.,)3.!@+,+)-!
T)$&y,l,8!:%-!3&3,3%,$;!<=!-+(23&9!,: +!*)+G$.,-!+/!.+&,)%.,$;!)$-$%).#!738!;$2$(+*@$&,!
+/! @$,#+;+(+9=! /+)! .%(.'(%,3+&! +/! %.,32$! .++(3&9! +/! $($.,)3.! @+,+)!F! *#%-$! AK! 7338!
;$2$(+*@$&,!+/!@$,#+;+(+9=!/+)!.%(.'(%,3+&!+/!@+;%(!*)+*$),3$-!+/!$($.,)3.!@+,+)E!"#$!
.++*$)%,3+&!.+&,3&'$;!3&!ABCD!<=!-'<@3,,3&9!%!G+3&,!*)+G$.,!wJ393,%(! ,:3&!+/!$($.,)3.!
@+,+)x!:3,#3&!,#$!.%((!+/!,#$![0"!O??^04O"0I`E!"#3-!*)+G$.,!:%-!)$.+@@$&;$;!/+)!
/'&;3&9!%&;!+//3.3%(=!-,%),$;!3&!O'9'-,!ABCDE!

o! 0&!.++*$)%,3+&!:3,#!M39@%!^',t&K!,#$![0"!">0I!*)+G$.,!-,%),$;!3&!ABCZ!.+&,3&'$;E!0&!
,#3-!*)+G$.,!%!@$,#+;+(+9=!/+)!4TJ!-3@'(%,3+&!+/!/('3;!/(+:!3&!+*$&!.#%&&$(!'-3&9!+*$&!
-+').$!,++(-!:%-!;$2$(+*$;E!!

o! S3,#3&!,#$!S?Z!T+):%);!^++\3&9!M+/,:%)$!M+(',3+&-!*)+G$.,!?>O45FU0?K!%!T5[!k!
Q5[!@+;'($!#%-!<$$&!;$2$(+*$;!,#%,!:3((!$6,$&;!,#$!/'&.,3+&%(3,=!+/!,#$!5M?>5MI!
-+/,:%)$!*%.\%9$!,+!%;;)$--!-*$.3/3.!$&93&$$)3&9!*)+<($@-!,%.\($;!<=!3&;'-,)=E!

o! S3,#3&!,#$!_ABAB!.%((-K!,#$!M?O45!4+5!70`T>O5J0FBXFABAB8!%&;!O),3/%.,!7J"F04" F
BVFABAB8! *)+G$.,-! :$)$! -'<@3,,$;E! "#$! O),3/%.,! *)+G$.,! <$3&9! .++);3&%,$;! <=!
0"10&&+2%,3+&-E!

!
R$=!*$)-+&-P!0&9E!"+@ly!R%)l-$\K!?#JEK!0&9E!"+@ly!Q)L+<+#%,uK!?#EJE!
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!
• Large Infrastructures – IT4Innovations National Supercomputing Center 

(LM2015070) 
!

o! 5M?>5MI!7$-*)$-+E3,13E.L8E!J')3&9!=$%)!ABCD!:%-!3@*)+2$;!#39#(=!-.%(%<($!@+;'($!/+)!
*)+.$--3&9! +/! /3&3,$F$($@$&,! @$-#$-E! `$:! 3&*',! %&;! +',*',! /+)@%,-! :$)$! %;;$;!
7OQOfHMK! 5&M39#,K! b"R8E! "#$! @+;'($! :%-! %(-+! -$*%)%,$;! /)+@! ,#$! +)393&%(!
5M?>5MI! (3<)%)=! 3&,+! &$:! %**(3.%,3+&! ,#%,! .%&! <$! '-$;! <=! '-$)-! /+)! $//3.3$&,! ;%,%!
.+&2$),3&9!<$,:$$&!2%)3+'-!;%,%!/+)@%,-E!0@*+),%&,!3@*)+2$@$&,!3-!%(-+!3&,$9)%,3+&!+/!
+*$&F-+').$!(3<)%)3$-!/+)!*%)%(($(!;+@%3&!;$.+@*+-3,3+&!+/!3&*',!@$-#!%@+&9!%2%3(%<($!
*)+.$--$-!7?,FM.+,.#K!R%_0?8E!Q=!,#3-!3&,$9)%,3+&K!,#$!,++(!.%&!<$! '-$;!<=! '-$)-! ,#%,!
)$N'3)$!%!/'((=!+*$&F-+').$!,++(E!
Q$-3;$-!*%)%(($(!;$.+@*+-$)-!*%)%(($(!-+(2$)-!/+)!-*%)-$!@%,)3.$-!7M'*$)^HK!S%,-+&8!
:$)$!%(-+!3@*($@$&,$;E!"#$-$!(3<)%)3$-!.%&!<$!'-$;!,+!9$,!-+(',3+&-!+/!-+@$!-*$.3/3.!
,%-\-!@+)$!$//3.3$&,(=E!"#$3)!3&,$9)%,3+&!3@*)+2$-!2%)3%<3(3,=!+/!,#$!5M?>5MI!(3<)%)=!
/+)!932$&!*)+<($@!,#%,!%((+:-!@+)$!$//3.3$&,!',3(3L%,3+&!+/!,#$!3&/)%-,)'.,')$E!
O&+,#$)!*%),!+/!,#$!;$2$(+*@$&,!/+.'-$-!+&!,#$!-,)'.,')%(!@$.#%&3.!@+;'($!,#%,!&$:(=!
.+&,%3&-! #%)@+&3.! %&%(=-3-! /+)! -3@'(%,3+&-! +/! .+@*+&$&,! <$#%23+')! /+)! ;3//$)$&,!
/)$N'$&.3$-|!%&;!&$:!,=*$!+/!$($@$&,-!7"J``M8!,#%,!*)+23;$!@+)$!%..')%,$!-3@'(%,3+&-!
,#%&!*)$23+'-(=!'-$;!$($@$&,!,=*$-!3&!,#$!.%-$!+/!.+%)-$!/3&3,$F$($@$&,!@$-#$-E!O&+,#$)!
&$:!@+;'($!3-!,#$!@+;'($!/+)!,+*+(+93.%(!+*,3@3L%,3+&!,#%,!%((+:-!%!.+@*+&$&,!-#%*$!
+*,3@3L%,3+&!:3,#!*)$-$)23&9!3,-!)$N'3)$;!*)+*$),3$-E!"#$!T5"0!-+(2$)!,#%,!3-!,#$!.+)$!+/!
5M?>5MI!&$:(=!-'**+),-!%..$($)%,3+&!+/!M.#')!.+@*($@$&,!.+@*',%,3+&!+&!]?H!,#%,!
%)$!+/,$&!3&-,%(($;!+&!&$:!-'*$).+@*',$)-E!

!
[5M0I!,++(!;$2$(+*$;!/)+@!0kI!@+;'($!+/!,#$!5M?>5MI!(3<)%)=!:%-!)$93-,$)$;!%-!+*$&!
-+').$!-+/,:%)$K!%&;!3,!3-!%2%3(%<($!,+!,#$!'-$)-!+/!,#$!0"10!3&/)%-,)'.,')$E!

!
o! [5>04E !J')3&9!,#$!=$%)!ABCD!:$!/+.'-$;!+&!%',+@%,3L%,3+&!+/!,#$!*)+.$--!+/!%&%(=-3-!

+/!%!*%)%(($(!%**(3.%,3+&!<$#%23+)!*)+23;$;!<=![5>04!(3<)%)=K!,#%,!3-!<'3(,!/+)!$&$)9=!
@$%-')$@$&,-!%&;!#%);:%)$!*%)%@$,$)-!,'&3&9!;')3&9!%&!%**(3.%,3+&!)'&!:3,#!%!9+%(!3&!
)$;'.,3+&!+/!3,-!$&$)9=!.+&-'@*,3+&E!S$!)$@+2$;!)$N'3)$@$&,!+/!,#$!%**(3.%,3+&!.+;$!
@%&'%(!3&-,)'@$&,%,3+&!%&;!@%&'%(!$6#%'-,32$!-$%).#!+/!,#$!-,%,$!-*%.$E!
"#$! (3<)%)=! &+:! *)+23;$-! ,:+! ,++(-! 7,+! *)+23;$! -'**+),! +/! :3;$! )%&9$! +/! #%);:%)$!
*(%,/+)@-8! <%-$;! +&! J=&3&-,! +)! [OfOIK! )$-*$.,32$(=! ,+! 3;$&,3/=! )$93+&-! +/! ,#$!
%&%(=L$;!%**(3.%,3+&!,#%,!@%=!<)3&9!*+--3<($!-%23&9-!:#$&!,'&$;!:3,#![5>04!(3<)%)=E!
0&!,#$!&$6,!-,$*!,#$!,++(-!:3((!;+!%',+@%,3.!<3&%)=!3&-,)'@$&,%,3+&!+/!,#$!%**(3.%,3+&K!
:#3.#!@%\$-!,#$!%**(3.%,3+&!)$%;=!/+)![5>04r-!%&%(=-3-E!
[5>04:)%**$)!3-!%&+,#$)!&$:!,++(!,#%,!%',+@%,3L$!%&!%**(3.%,3+&!%&%(=-3-E!0,!*)+23;$-!
3&/+)@%,3+&!:#3.#!#%);:%)$!*%)%@$,$)-!.%&!<$!,'&$;!+&!,#$!.'))$&,!*(%,/+)@!%&;!%(-+!
*)+23;$-!,#)$$!%(9+)3,#@-!/+)!-,%,$!-*%.$!-$%).#!7$6#%'-,32$!-$%).#K!9$&$,3.!%(9+)3,#@K!
+)! *%),3.($! -:%)@! +*,3@3-%,3+&8E! S#$&! '-3&9! 9$&$,3.! %(9+)3,#@! +)! *%),3.($! -:%)@!
+*,3@3-%,3+&K! [5>04:)%**$)! -39&3/3.%&,(=! )$;'.$-! ,3@$! ,#%,! 3-! &$.$--%)=! ,+! /3&;!
+*,3@%(!.+&/39')%,3+&!/+)!$%.#!,'&$;!)$93+&!+/!,#$!%&%(=L$;!%**(3.%,3+&E!
Q$-3;$!&$:! ,++(-K! ,#$! [5>04! (3<)%)=!#%-!<$$&!%(-+!$6,$&;$;!<=!%;;3&9! -'**+),! /+)!
]5I?[!%&;!@-) F-%/$!(3<)%)3$-!,+!,'&$!#%);:%)$!*%)%@$,$)-!7,#$![5>04!(3<)%)=!.%&!<$!
'-$;!+&!-$)2$)-!:#$)$!,#$-$!(3<)%)3$-!%)$!%2%3(%<($8!:#3.#!@%;$!*+--3<($!%(-+!$6,$&-3+&!
+/!,#$![5>04!(3<)%)=!<=!,#$!*+--3<3(3,=!,+!-*$.3/=!@%63@'@!*+:$)!.+&-'@*,3+&!7'-3&9!
0&,$(!>O?^!*+:$).%*!-=-,$@8E!O&+,#$)!&$:!/$%,')$!3-!'*;%,$;!0kI!-'<-=-,$@!,#%,!&+:!
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-,+)$-!,#$!;%,%!3&!_JTX!<3&%)=!;%,%!/+)@%,E!0,!)$*(%.$-!-=-,$@!+/!-,+)3&9!,#$!;%,%!3&,+!
@%&=!-@%((!,$6,!/3($-!,#%,!%)$!#39#(=!;$@%&;3&9!/+)!.+&,$@*+)%)=!-$)2$)!/3($-=-,$@-E!
`$:!;%,%!/+)@%,!+/!,#$![5>04r-!+',*',!;%,%!#%-!<$$&!3@*($@$&,$;!%(-+!3&!>OJO>!
23-'%(3L$)K! :#3.#! 3-! ]H0! ,++(! /+)! %&! %**(3.%,3+&! <$#%23+)! 23-'%(3L%,3+&! 3&! -$2$)%(!
*%)%@$,$)-! .+&/39')%,3+&! %,! ,#$! -%@$! ,3@$E! J')3&9! ,#3-! =$%)! ,#$! ,++(! #%-! <$$&! %(-+!
$6,$&;$;!<=!*+:$)!-%@*($-!,3@$(3&$!23-'%(3L%,3+&E!!

!
>OJO>!23-'%(3L$)!:%-!)$93-,$)$;!%-!+*$&!-+').$!-+/,:%)$!%&;!3-!&+:!%2%3(%<($!%,!0"10!
3&/)%-,)'.,')$K!%-!:$((!%-!,#$![5>04!(3<)%)=E!

!
o! b3-'%(3L%,3+&!%&;!b3),'%(!>$%(3,=E!!

Q%-$;!+&!+')!;$2$(+*$;!,++(!/+)!*%)%(($(!)$&;$)3&9!+&!%!.('-,$)!74=.($-?#38K!-$2$)%(!+,#$)!
,++(-!#%2$!<$$&!3@*($@$&,$;!%&;!%!-$)23.$!.%(($;!>$&;$)3&9FO-FOFM$)23.$!7>OOM8!:%-!
*)$*%)$;!/+)!(%'&.#E!"#3-!-$)23.$!:3((!%((+:!'-$)-!,+!',3(3L$!%!-'*$).+@*',3&9!.$&,)$q-!
3&/)%-,)'.,')$!/+)!)$&;$)3&9!*')*+-$-E![%3&!%;2%&,%9$!+/!-'.#!-$)23.$!3-!$(3@3&%,3+&!+/!
'-$)q-!$6*$),3-$!3&!,#$!-$,'*!+/!%!.+@*',%,3+&%(!,%-\!/+)!,#$!.('-,$)!%&;!%))%&9$@$&,!+/!
%..$($)%,$;!)$&;$)3&9!/+)!<)+%;$)!.+@@'&3,=!+/!'-$)-E!S#+($!-$)23.$!.+&-3-,-!+/!,#)$$!
@%3&!*%),-!7/)+&,!$&;K!@3;;($:%)$!%&;!4=.($-?#38E!H-$)q-!/)+&,!$&;!3-!3&,$9)%,$;!3&,+!
Q($&;$)q-! $&23)+&@$&,! 7-+/,:%)$! /+)! .)$%,3+&! %&;! 23-'%(3L%,3+&! +/! VJ! .+&,$&,8! %&;!
/%.3(3,%,$-!;3)$.,!.+@@'&3.%,3+&!:3,#!,#$!'-$)!+2$)!,#$!/3&%(!VJ!-.$&$E!H-$)!:#+!:%&,-!
,+!;+!,#$!)$&;$)3&9!3-! ,#$&!;3)$.,$;! ,+!,#$!@3;;($:%)$!:#3.#!.+@@'&3.%,$-!:3,#!,#$!
.('-,$)E!>$&;$)3&9!G+<!,#%,!3-!.)$%,$;!<=!,#$!@3;;($:%)$!3-!,#%&!*$)/+)@$;!<=!4=.($-?#3!
-+/,:%)$!:#3.#!3-!3&-,%(($;!+&!,#$!.('-,$)E!

!
4=.($-?#3!%**(3.%,3+&!#%-!<$$&!)$93-,$)$;!%-!%!*'<(3.(=!%2%3(%<($!-+/,:%)$!%&;!3,!.%&!<$!
'-$;!<=!'-$)-!+/!0"10&&+2%,3+&-!3&/)%-,)'.,')$E!!

!
0&!,#$!%)$%!+/!)$&;$)3&9K!:$!#%2$!3@*($@$&,$;!.+&.$*,!+/!@'(,3F]?H!)$&;$)3&9!:#$)$!
]?H-!-#%)$!,#$3)!+:&!@$@+)=!'&;$)!-+F.%(($;!4HJO!'&3/3$;!@$@+)=E!"+,%(!%2%3(%<($!
@$@+)=!/+)!)$&;$)3&9!3-!,#$)$/+)$!-'@!+/!$%.#!3&;323;'%(!]?Hq-!@$@+)=E!"#$!%3@!+/!
-'.#!,$.#&3N'$!3-!,+!*)+23;$!%..$($)%,$;!)$&;$)3&9!+&!]?H!/+)!-.$&$-!,#%,!;+!&+,!/3,!,+!
,#$!@$@+)=!+/!%!-3&9($!]?H!.%);E!>$.$&,(=!*').#%-$;!-=-,$@!J]eFA!:3,#!CU!]?H-!3-!
'-$;!/+)!,#$!;$2$(+*@$&,!+/!,#3-!@$,#+;E!0&!,#$!/',')$!3,!:3((!<$!*+--3<($!,+!%**(=!,#3-!
)$&;$)3&9! .+&.$*,!%(-+!+&! ,#$!&$:! .('-,$)!Q%)<+)%K! :#3.#!3-!%(-+!$N'3**$;!<=! ]?H!
%..$($)%,$;!&+;$-E!

!
R$=!*$)-+&-P!0&9E!^'<+@t)!‚t#%K!?#EJEK!0&9E!?$,)!M,)%\+yK!?#EJE!

!

 Research	outcomes	
!
F02#! 8$*) ! :%&.*$!
j+')&%(!*%*$)-!73@*8! CB! AC!
I,#$)!*%*$)-!7*)+.$$;3&9-K!z8! AB! CA!
I',.+@$-!+/!%**(3$;!)$-$%).#!7*%,$&,-K!-+/,:%)$K!$,.E8! Z! U!

Table 6.2 Key performance indicators of the research programme 

O!(3-,!+/!,#$!CB!@+-,!3@*+),%&,!+',.+@$-!+/!,#$!)$-$%).#!*)+9)%@@$!3&!ABCDP!
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CE! R)%2o$&\+K![EK![$),%K![EK!c%*($,%(K!jEP!J3-,)3<',$;!T%-,!Q+'&;%)=!5($@$&,![$,#+;-!/+)!
_$(@#+(,L!?)+<($@-E!O**(3$;![%,#$@%,3.-!%&;!4+@*',%,3+&E!

AE! c%*($,%(! jEK!Q+'.#%(%! jEP!M#%*$!+*,3@3L%,3+&!%&;! -'<;323-3+&! -')/%.$!<%-$;!%**)+%.#! ,+!
-+(23&9!VJ!Q$)&+'((3!*)+<($@-E!4+@*',$)-!d![%,#$@%,3.-!:3,#!O**(3.%,3+&-E!

VE! ME! J+#)K! jE! c%*($,%(K! ]E! I/K! [E! [$),%K! [E! R)%2o$&\+E! O! *%)%(($(! -*%.$F,3@$! <+'&;%)=!
$($@$&,!@$,#+;!/+)!,#$!#$%,!$N'%,3+&E!4+@*',$)-!d![%,#$@%,3.-!:3,#!O**(3.%,3+&-E!

1E! 4E!b%&!;$!M,$$&K![E!Q$&#$&&3K!>E!R%('-K!>E!ƒ+-3oK!ME!0(€--+2lK!TEeE!]%;$%K![E!g+'-/3K!
4)+-- F-$.,3+&-K!,)%&-*+),!.+$//3.3$&,-!%&;!;3--+.3%,3+&!)%,$!.+&-,%&,-!/+)!R)Ap!@+($.'(%)!3+&!
3&,$)%.,3&9!:3,#!R)E!?(%-@%!M+').$!M.3E!"$.#&+(E!

XE! 4E!b%&!;$!M,$$&K![E!Q$&#$&&3K!>E!R%('-K!>E!ƒ+-3{K!TEeE!]%;$%K![E!g+'-/3K![+<3(3,=!%&;!
;3--+.3%,3+&! +/! $($.,)+&3.%((=! $6.3,$;! „…†@%,#)@…R)‡‡ˆ…A‡‰…p‡„! 3+&-! 3&! .+(;! \)=*,+&!
*(%-@%E!?(%-@%!M+').$!M.3E!"$.#&+(E!

UE! 4E!b%&!;$!M,$$&K![E!Q$&#$&&3K!>E!R%('-K!>E!ƒ+-3{K!ME!0(€--+2lK!TEeE!]%;$%K![E!g+'-/3K!
4%(.'(%,3+&-!+/!.)+--F-$.,3+&-K!;3--+.3%,3+&!)%,$!.+&-,%&,-!%&;!,)%&-*+),!.+$//3.3$&,-!+/!e$Ap!
.+((3;3&9!:3,#!e$E!?#=-E!4#$@E!4#$@E!?#=-E!

YE! c%*+@Š(!jEK!T$)/$.\3K!?EK!R+Ll&$\!jEP!"#$!@%,#$@%,3.%(!@+;$(!/+)!%&%(=-3-!+/!%,,$&'%,3+&!
+/! &+&(3&$%)! 23<)%,3+&! +/! )393;! )+,+)-! 3&/('$&.$;! <=! $($.,)+@%9&$,3.! $//$.,-K! j+')&%(! +/!
M+'&;!%&;!b3<)%,3+&K!b+('@$!11VK!CY![%).#!ABCDK!CUYFCYYE!

ZE! _%-(3&9$)K! jEK!R'o$)%K!>EK!al,$\K!bEP!M,+\$-! -=-,$@! :3,#! (+.%(!4+'(+@<r-! -(3*!<+'&;%)=!
.+&;3,3+&-P! O&%(=-3-! +/! ;3-.)$,3L$;! @+;$(-! %&;! 3@*($@$&,%,3+&E! 4+@*',$)-! %&;!
[%,#$@%,3.-!:3,#!O**(3.%,3+&-E!

DE! cE! J+-,l(K! IE! b(%.#K! "E! Q)L+<+#%,uP! M.%(%<($! "T5"0! <%-$;! %(9+)3,#@! :3,#! %;%*,32$!
%'9@$&,%,3+&!/+)! .+&,%.,!*)+<($@-!:3,#!2%)3%,3+&%((=!.+&-3-,$&,! ;3-.)$,3L%,3+&!+/! .+&,%.,!
.+&;3,3+&-K!%..$*,$;!3&!T3&3,$!5($@$&,-!3&!O&%(=-3-!d!J$-39&E!

CBE!Q)L+<+#%,u! "EK! j%)+y+2l! [EK!R'o$)%!>EK!al,$\!bE!?%,#F/+((+:3&9!3&,$)3+)! *+3&,!@$,#+;P!
"#$+)=!%&;!%**(3.%,3+&-!/+)!,#$!M,+\$-!/(+:!:3,#!%!-,3.\F-(3*!<+'&;%)=!.+&;3,3+&E!O;2%&.$-!
3&!5&93&$$)3&9!M+/,:%)$K!)+oE!ABCDK!oE!CADK!-E!VXF1VE!0MM`!BDUXFDDYZE!

!

 Project	activity	
!
0&,$)&%,3+&%(!>dJ!*)+G$.,-P!

!#,F&G$.$8$-&! D#"%$."2&%GH!
+,$"-.
8:6-&:&%$"$8,%.
6&#8,1!

I0%1J.0J&1.
9,#.K!.8%.'()* .
L)(((.7MNO!

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO!

>$"$0J!
LP4"GG&6$&1Q.
>4J0/:8$$&1Q.
! 46-"%%&1O!

InnoHPC! INTERREG! 2017 - 2019! 303 2 500! A!

EXPERTISE! H2020-MSCA!2017 - 2020! 1546! 5 900! A!

PRACE – 5IP! H2020! 2017 - 2019! 86 2 000! A!

PRACE – 6IP! H2020! 2019 - 2021! 1202! 3 000! A!

CloudiFacturing! H2020! 2016 - 2019! 1089! 6 500! A!

ExaQute! H2020! 2018-2021! 1011 4 100! A!
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POP2! H2020! 2018-2021! 3040! 11 233! A!

LEXIS! H2020! 2019-2021! 1242! 3 000! A!
!!
!
!
!
!
`%,3+&%(!9)%&,-!k!-*$.3/3.!-'**+),P!

!#,F&G$.$8$-&. D#"%$.
+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.9,#.
K!.8%.'()* .
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
LP4"GG&6$&1Q..
>4J0/:8$$&1Q..
! 46-"%%&1O.

Large Infrastructures MEYS 2016-2019 6 200 30 000 A 

Math-In-HPC.EDU 
MEYS OP 

RDE 
2017-2022 828 2 450 A 

Science without borders MEYS 2018-2021 1 500 3 266 A 

Techniques for the Future 
MEYS OP 

RDE 
2017-2022 1000  1700 A 

Inlet and outlet objects of 

pumping and turbine stations 

Ministry of 

Industry and 

Trade 

2018-2021 1901 3921 A 

Digital twin product at 

Siemens manufacturing plants 

Ministry of 

Industry and 

Trade 

2019-2022 367 8373 A 

Space-time methods of 

boundary elements for solving 

the heat conduction equation 

GAČR 2019-2021 975 3573 A 

Optimization of operating 

parameters of the electrical 

distribution system using 

artificial intelligence 

TAČR 2019-2021 132 1802 A 

Contactless partial discharge 

detector for HV distribution 

lines 

TAČR 2019-2021 230 1257 A 
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4+&,)%.,!)$-$%).#P!

!#,F&G$.$8$-&. 7,%$#"G$8%2.
"0$R,#8$H.

+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.9,#.
K!.8%.'()* .
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
L74
G,%$#"G$&1Q.
E4%&2,$8"$&1Q.
! 46-"%%&1O.

Optimization of proposal of 
asynchronous electric motor 
ventilation node design with 
respect to air volume, 
mechanical losses and noise 

 
Siemens s.r.o. 
 

2019 385 385 C 

Maximum operating speed of 
the asynchronous electric 
motor 

Siemens s.r.o. 2019 325 325 C 

!
! !
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J  @/-)CC'%+*'%*B$%/&).6%/C/+I**
 Research	programme	overview		

>$-$%).#!*)+9)%@@$!%.,323,3$-!%)$!+)3$&,$;! ,+:%);-!_?4!%**(3.%,3+&-!3&!,#$!,#$+)$,3.%(!%&;!
$6*$)3@$&,%(!%-*$.,-!+/!&%&+,$.#&+(+93$-E!"#$!)$-$%).#!<)%&.#$-!%)$!%-!/+((+:-P!

¥! 5($.,)+&3.!-,)'.,')$!@+;$((3&9!+/!-+(3;!-,%,$-!<%-$;!+&!N'%&,'@!@$.#%&3.-E!
¥! "#$+)$,3.%(!%&;!$6*$)3@$&,%(!-,';=!+/!&$:!@%,$)3%(-!%&;!-')/%.$!-,)'.,')$-!/+)!%!&$:!

9$&$)%,3+&!+/!*#+,+2+(,%3.!.$((-E!
¥! >$-$%).#!%&;!;$2$(+*@$&,!+/!-*3&!(%-$)-!/+)!$($.,)+&3.-!%**(3.%,3+&-E!
¥! `+&(3&$%)!+*,3.%(!$//$.,-!3&!&%&+-,)'.,')$-E!
¥! "#$+)$,3.%(!%&;!$6*$)3@$&,%(!,$)%#$),L!-*$.,)+-.+*=E!
¥! ?(%-@+&3.-!$//$.,-!3&!-$@3.+&;'.,+)-E!
¥! `%&+.+@*+-3,$-!@+;$((3&9!%&;!;$-39&!/+)!<)+%;!%**(3.%,3+&-E!

 
>$-*+&-3<($!*%),&$)P!baQF"$.#&3.%(!H&32$)-3,=!+/!I-,)%2%!
_$%;!+/!)$-$%).#!*)+9)%@@$!7_>?8P!?)+/E!0&9E!j%)+@t)!?3y,+)%K!4M.E 
!
D8!-&,.%&.,#! EFG!
M$&3+)!)$-$%).#$)-!d!_>?!! CKUB!
>$-$%).#$)-! ZKUX!
>$-$%).#!%--3-,%&,-! XKUA!
>$-$%).#!-'**+),!-,%//!! BKXX!
F+&*$! 5X<W3!

Table 7.1  RP structure 
 

 Research	teams	and	their	activities	
• 6)-.%%1,7$()*$,&,)'.2B,)%)75$$

o! [+;$((3&9!+/!*(%-@+&3.!*#$&+@$&%!3&!#39#(=!;+*$;!-$@3.+&;'.,+)-!/+.'-3&9!+&!M?>!
-$&-+)3.-|!,#$!+',-,%&;3&9! *)+*$),3$-!+/! -')/%.$! *(%-@+&! *+(%)3,+&!7M??8!3&!9)%;3$&,!
(%=$)-!+/!-$@3.+&;'.,+)-!%&;!,#$!,#$+)$,3.%(!*+--3<3(3,3$-!+/!*(%-@+&!@%&3*'(%,3+&!'-3&9!
,#$!$($.,)+&-!;)3/,!2$(+.3,=!3&!,#$!@%,$)3%(!:$)$!*)+2$;E!!

o! [+;$((3&9! +/! ;3//)%.,3+&! +&! *=)%@3;-! '-3&9! ,#$! &'@$)3.%(! 3&,$9)%,3+&! +/! ,#$!
M,)%,,+&F4#' FM3(2$)!;3//)%.,3+&!3&,$9)%(!/+)!*#+,+2+(,%3.!%**(3.%,3+&E!

o! wT%&+! )$-+&%&.$x! <$,:$$&! ,#$! :%2$9'3;$! @+;$-! +/! ,#$!*(%&%)! -,)'.,')$-! %&;! ,#$!
*+(%)3,+&!:%2$!9$&$)%,$;!<=!,#$!-')/%.$!*(%-@+&-!:%-!,#$+)$,3.%((=!-,';3$;E!

o! "#$! [%.# Fc$&#;$)! 3&,$)/$)+@$,$)! /+)! ,#$! ,$)%#$),L! -$&-+)! :%-! ;$-.)3<$;K! %&;! 3,-!
-$&-3,32$!*%)%@$,$)-!:$)$!-*$.3/3$;E!!

o! [+;$((3&9!+/!%@*(3/3$)-!:3,#!&%&+-,)'.,')$!:%2$9'3;$!3&!%!,$)%#$),L!:%2$!%)$%!#%-!<$$&!
)$%(3L$;E!

o! O!*(%-@+&3.!-$&-+)!.+@<3&3&9!#39#(=!;+*$;!-3(3.+&!:3,#!%!@$,%((3.!9)3;!/+)!,#$!@3;F
3&/)%)$;!)$93+&!:%-!;$-.)3<$;E!

o! [+;$((3&9!+/!3&,$)%.,3+&-!<$,:$$&!$($.,)+@%9&$,3.!:%2$-!%&;!*(%-@+&3.!O9!&%&+,'<$-!
:3,#!+*,3.%(! .+'*(3&9! ,+! ,#$!@%9&$,+F+*,3.%(! *(%&%)! -,)'.,')$E!"#$! .+&;3,3+&-!+/! ,#$!
wT%&+!)$-+&%&.$x!:$)$!-*$.3/3$;E!!
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o! M,';=!+/!*')$!%&;!-')/%.$F@+;3/3$;![6$&$-!@%,$)3%(-!7AJ!(%=$)-!<%-$;!+&!,)%&-3,3+&!
@$,%(! .%)<3;$-! /)+@! [Oe! *#%-$-! :3,#! $6.$(($&,! $($.,)+.#$@3.%(! %&;! @$.#%&3.%(!
*)+*$),3$-8E!!

!
R$=! *$)-+&-P! ?)+/E! 0&9E! j%)+@t)! ?3y,+)%K! 4M.EK! J+.E! J)E! [9)E! R%@3(! ?+-,%2%K! 0&9E!
J+@3&3\!^$9',K!?#EJE!

!
• S.N$+&'.*1&%/$&,-$/G*(&2./$()*$,&,))E'12/$

o! 0&F-3,'!['$(($)!-*$.,)+-.+*3.!$((3*-+@$,)=!:%-!%**(3$;!3&!@+&3,+)3&9!+/!,#$!9)+:,#!+/!
-3(3.+&!&%&+:3)$-!*)$*%)$;!<=!,#$!?b4J!@$,#+;E!

o! ?(%-@+&3.! )$-+&%&.$!3&! ,#$!0&M<!%&;!0&O-!-$@3.+&;'.,+)-!3&! ,#$! ,$)%#$),L!%)$%!:%-!
$6*$)3@$&,%((=!.+&/3)@$;K!3&.(';3&9!,#$!*(%-@+&!)$-+&%&.$!@+;'(%,3+&!:3,#!$6,$)&%(!
@%9&$,3.!/3$(;!3&!,#$!,)%&-2$)-$!.+&/39')%,3+&E!

o! O! 9$&$)%(! @+;$(! /+)! ;$-.)3*,3+&! +/! 2$),3.%(F.%23,=! -')/%.$F$@3,,3&9! (%-$)-!3&.(';3&9!
,#$!%&3-+,)+*3.!*#$&+@$&%E!

o! "#$! +*,3.%(! *)+*$),3$-! +/! ,#$! 000Fb! -$@3.+&;'.,+)-! :$)$! ,#$+)$,3.%((=! %&;!
$6*$)3@$&,%((=! -*$.3/3$;! %&;! ,#$! $6,)$@$! @%9&$,+F+*,3.%(! *#$&+@$&+&! +/! ,#$! 0&M<!
-$@3.+&;'.,+)-!3&!,#$!,$)%#$),L!%)$%!:%-!$6*$)3@$&,%((=!*)+2$;E!

o! O<! 3&3,3+! N'%&,'@! @$.#%&3.-! .%(.'(%,3+&! +/! $($.,)+&! -,)'.,')$! +)3$&,$;! ,+:%);-!
,#$!@%9&3,';$! +/! ,#$! @%9&$,3.! 3&,$)%.,3+&-! 3&! (+:F;3@$&-3+&%(! %&;! @'(,3F/$))+3.!
@%,$)3%(-E!

o! 56*$)3@$&,%(!]+'=!*#%-$!-#3/,!.+@*$&-%,3+&!3&!"$)%#$),L!,3@$F;+@%3&!-*$.,)+-.+*=E!
o! _39#!-$&-3,32$!cF-#%*$;!/3<$)!3&,$)/$)+@$,)3.!)$/)%.,32$!3&;$6!-$&-+)P!M3@'(%,3+&!%&;!

$6*$)3@$&,E!
o! _39#F)$-+(',3+&!"_L!9%3&!@$%-')$@$&,-!3&!+*,3.%((=!*'@*$;!%@@+&3%E!

!
R$=!*$)-+&-P!?)+/E!0&9E!j%)+@t)!?3y,+)%K!4M.EK!J+.E!J)E![9)E!R%@3(!?+-,%2%!

!
• 6)-.%%1,7$&,-$-./17,$)($,&,)2)+E)/1'./$()*$N1-.$G/.$ $

o! "#$+)$,3.%(!-,';=!+/!,#$!3&,$)%.,3+&!%&;!*)+*$),3$-!.+@*+&$&,!+/!&%&+.+@*+-3,$-!<=!,#$!
@$%&-!+/!-3@'(%,3+&!%&;!@+;$((3&9!/+)!/'),#$)! '-$!3&!@$;3.3&$!%&;!2%)3+'-!,$.#&3.%(!
/3$(;-E!

o! "#$! ;$2$(+*@$&,! +/! &$:! /+)@-! +/! .+);3$)3,$F-,$%,3,$! .$)%@3.-! :3,#! /'&.,3+&%(!
&%&+*%),3.($-!+/!@$,%(!+63;$-!%&;!%!*+)+'-!-,)'.,')$!;$2$(+*$;!+&!,#$!<%-3-!+/!@+;3/3$;!
.(%=!@36,')$-!.+&,3&'$;E!

o! "$-,3&9! +/! ,#$! *#+,+.%,%(=,3.! %.,323,=! +/! %! \%+(3&kc&I! .+@*+-3,$! *)$*%)$;! <=!
.%(.3&%,3+&E!

o! 56*$)3@$&,%(! )$-$%).#! +/! ,#3&! (%=$)! :3,#! 9)%*#$&$! *)$*%)$;! <=! .%(.3&%,3+&!
?k[ !&%&+.+@*+-3,$-E!

o! M,';=!+/!.+&;'.,32$!*+(=@$)k9#%--+'(!&%&+.+@*+-3,$-E!
o! M,';=!+/!*)+,$.,32$!AJ!/3(@-!/)+@!9)%*#$&$K!#$6E!Q`K!-3(3.+&$K!*#+-*#+)$&$!%&;!+,#$)!

@%,$)3%(-!/+)!^3k`%!%&+;$-!:3,#!)$-*$.,!,+!-'//3.3$&,!-,)$&9,#E!!
o! "#$! -,';=!+/!M F4! .%,#+;$! .+@*+-3,$!@%,$)3%(! :%-! /+.'-$;!+&! ,#$!@+&3,+)3&9!+/! ,#$!

@%,$)3%(!3&,$)%.,3+&!%&;!.#%&9$-!3&!.+@*+-3,$!.+&;'.,323,=E!J3//$)$&,!,=*$-!+/!.%)<+&!
&%&+@%,$)3%(-!:$)$!'-$;!/+)!)$-$%).#!+/!,#$3)!'-$!%-!.%,#+;$!@%,$)3%(-E!
!
R$=! *$)-+&-P! J+.E! 0&9E! ])%•=&%! M3@#%! [%),=&\+2lK! ?#EJEK! J+.E! 0&9E! j+&ly!

! "+\%)-\uK!?#EJE!
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 Research	outcomes	

F02#! 8$*) ! :%&.*$!
j+')&%(!*%*$)-!73@*8! CX! XA!
I,#$)!*%*$)-!7*)+.$$;3&9-K!z8! U! Z!
I',.+@$-!+/!%**(3$;!)$-$%).#!7*%,$&,-K!-+/,:%)$K!$,.E8! C! B!

Table 7.2 Key performance indicators of the research programme 

4$%1/'$)($'B.$IJ$+)/'$1+E)*'&,'$)G'2)+./$)($'B.$*./.&*2B$E*)7*&++.$1,$KJILM$

CE! cE!_E!T'|!`E!S%&9K!JE!^$9',K!4E!M3K!fE!TE!c#%&9K!ME!gE!J'K!Mg!"E!4E!]$)@%&&KjE!ME!
T)%&.3-.+K>E!TE!c#%&9P!>%,3+&%(!J$-39&!+/!T($63<($! ":+FJ3@$&-3+&%(! [e$&$-! :3,#!
['(,3*($! T'&.,3+&%(3,3$-E4_5[04O^! >5b05SM! CCDK! &+E! AVK! JI0P!
CBECBACk%.-E.#$@)$2ED<BBV1Z!7ABCD8E!

AE! >E!0((%K!>E!j$-\+K!>E!M3(<$)K!IE!c32+,-\=K!R[E!R',(%\+2%K!^E![%,$G+2%K![E!R+($&.3\K!jE!
?3-,+)%K! jE! _%@)($P! M,)'.,')%(K! @%9&$,3.K! +*,3.%(K! %&;! @%9&$,+F+*,3.%(! *)+*$),3$-! +/!
4+T$AI1! ,#3&! /3(@-! /%<)3.%,$;!<=!%! .#$@3.%(!%**)+%.#E! [O"5>0O^M!>5M5O>4_!
QH^^5"0`K!b+(E!CCK!*%9$-!DUFCBAK!JI0P!CBECBCUkGE@%,$))$-<'((EABCDEBXEBBA!7ABCD8E!

VE! bE! j%&;3$)3K! RE! g%-'@+,+K! jE! ?3y,+)%K! JE! 5)&3P! O&%(=-3-! +/! M.%,,$)3&9! <=! ?(%-@+&3.!
])%,3&9-!+/!43).'(%)!`%&+)+;-!H-3&9!^%,,3.$!M'@-!"$.#&3N'$E!M5`MI>M!CDK!&+E!CZK!
JI0P!CBEVVDBk-CDCZVDAV!7ABCD8E!

1E! `E!`9'=$& F_''K!jE!?3y,+)%K![E!4%;%P!J'%(!<)+%;<%&;!3&/)%)$;!%<-+)*,%&.$!$&#%&.$;!<=!
@%9&$,3.! *+(%)3,+&-! '-3&9! 9)%*#$&$F.+2$)$;! .+@*+'&;! @$,%(! 9)%,3&9-E! I?"04M!
5e?>5MM!AYK!&+E!ACK!JI0P!CBECVU1kI5EAYEBVBCZA!7ABCD8E!

XE! jE! b(o$\K! jE! ?3y,+)%K! [E! ^$-ml\P! J$-39&! +/! ?(%-@+&3.FS%2$9'3;3&9! M,)'.,')$-! /+)!
M$&-+)! O**(3.%,3+&-E! `O`I[O"5>0O^M! DK! &+E! DK! JI0P! CBEVVDBk&%&+DBDCAAY!
7ABCD8E!

UE! gE!fE!]'+K!ME!_E!c#%&9K!QE!c#%&K!0E!jE!Q$=$)($3&K!JE!^$9',K!ME!^E!M#%&9K!cE!RE!^3'K!>E!
TE!c#%&9P!M=&$)9$,3.!$//$.,-!+/!-+(',$!%&;!-,)%3&!3&!<3+.+@*%,3<($!c&F<%-$;!%&;![9F
<%-$;!%((+=-E!O4"O![O"5>0O^0O!CZCK!JI0P!CBECBCUkGE%.,%@%,EABCDEBDEBXD!7ABCD8E!

YE! gE!4E!T%&K!"E!ME!S%&9K!JE!^$9',K!fE!TE!c#%&9P!"#$+)$,3.%(!3&2$-,39%,3+&!+/!(3,#3'@!3+&-r!
&'.($%,3+&! *$)/+)@%&.$! +&! @$,%(F;+*$;! 4'! -')/%.$-E! jIH>`O^! IT! 5`5>]g!
4_5[0M">g!VDK!JI0P!CBECBCUkGEG$.#$@EABCDEBCEBAC!7ABCD8E!

ZE! _E!"E!4#$&K!OE!JE!_%&;+\+K!jE!SE!e3%+K!eE!T$&9K!gE!4E!T%&K!"E!ME!S%&9K!JE!^$9',K!cE!
SE! M$#K! fE! TE! c#%&9P! 4%,%(=,3.! 5//$.,! +&! 4IA! 5($.,)+)$;'.,3+&! <=! _=;)+6=(F
"$)@3&%,$;! ":+FJ3@$&-3+&%(! [e$&$-E! O4M! O??^05J! [O"5>0O^M! d!
0`"5>TO45M!CCK!JI0P!CBECBACk%.-%@3ED<BDD1C!7ABCD8!

DE! jE!SE!e3%+K!]E![E!c#+'K!_E!"E!4#$&K!eE!T$&9K!JE!^$9',K!gE!4E!T%&K!"E!ME!S%&9K!gE!4'3K!
fE!TE!c#%&9P!5(%<+)%,3+&!+/!O99)$9%,$;!?+(=-'(/3;$!?#%-$-P!T)+@![+($.'($-!,+!^%)9$!
4('-,$)-! %&;! M+(3;! ?#%-$-E! `O`I! ^5""5>M! CDK! &+E! CBK! JI0P!
CBECBACk%.-E&%&+($,,ED<BVADY!7ABCD8E!

CBE!>E!TE!c#%&9K!ME!_E!c#%&9K!gEfE!]'+K!cE!_E!T'K!JE!^$9',K!"E!4E!]$)@%&&K!ME!b$*)$\P!
T3)-,F*)3&.3*($-! ;$-39&! +/! -,)+&9! -+(3;-P! O**)+%.#$-! %&;! %**(3.%,3+&-E! ?_gM04M!
>5?I>"M F>5b05S! M54"0I`! IT! ?_gM04M! ^5""5>M! ZAUK! JI0P!
CBECBCUkGE*#=-)$*EABCDEBDEBB1!7ABCD8E!

!
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 Project	activity	
0&,$)&%,3+&%(!>dJ!*)+G$.,-P!

!#,F&G$.$8$-&. D#"%$."2&%GH.
+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.
9,#.K!.8%.'()* .
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
LP4"GG&6$&1Q.
>4J0/:8$$&1Q.
! 46-"%%&1O.

      

!
`%,3+&%(!9)%&,-!k!-*$.3/3.!-'**+),P!

!#,F&G$.$8$-&. D#"%$.
+,$"-.
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! 46-"%%&1O.
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K =>*3/,*L%/4C)-+)*@$%$+);)%&**
 Research	programme	overview		

"#$!)$-$%).#!*)+9)%@@$!#%-!,#)$$!@%G+)!)$-$%).#!%)$%-!h!<39!;%,%!%&%(=-3-K!3&,$)&$,!+/!,#3&9-K!
%&;!.=<$)-$.')3,=E!J')3&9!,#$!=$%)K!,#$!%.,323,3$-!3&!,#$!/3$(;!+/!<39!;%,%!:$)$!@+)$!.+&.$&,)%,$;!
3&!,#$!'-%9$!%&;!3@*)+2$@$&,!+/!,#$!@+;$)&!;%,%!%&%(=-3-!@$,#+;!+&!)$%(!;%,%!,#%&!+&(=!+&!,#$!
;$2$(+*@$&,!+/!,#$!&$:!%**)+%.#$-E!"#$!/3$(;!+/!<39!;%,%!%&%(=,3.-!@$,#+;-!3-!2%-,!%&;!-,3((!
*)+23;$-!:3;$!*+--3<3(3,3$-!+/!%**(3.%,3+&!+/!)$-$%).#E!
!
"#$!-$.+&;!)$-$%).#!%)$%!;$%(,!:3,#!0+"K!:#$)$!:$!#%2$!3@*($@$&,$;!%!,++(!.+(($.,3&9!;%,%!+&!
0+"!9%,$:%=-K!%&;! ,#$! ,++(!3-! ;$*(+=$;!3&!^+>%SO`!0+"!4%@*'-! `$,:+)\E!Q%-$;!+&! ,#$!
.+(($.,$;!;%,%K!:$!%)$!%<($!,+!;$,$.,!-$2$)%(!,#)$%,-!3&!0+"E!S$!/+.'-$;!+')!3&,$&,!%(-+!+&!$&$)9=!
#%)2$-,3&9! 3&! X]! @+<3($! &$,:+)\-! %&;! @+;$(3&9! +',%9$! %&;! $&$)9$,3.! <';9$,! 3&! :3)$($--!
,)%&-@3--3+&!.#%&&$(-E!
!
O-! )$9%);-! .=<$)-$.')3,=K! :$! #%2$! -,%),$;! %! &$:! _ABAB! *)+G$.,! 3&! ,#$! /3$(;! +/! N'%&,'@!
.+@@'&3.%,3+&-!:#$)$!:$!;$%(!:3,#!fRJ!7f'%&,'@!R$=!J3-,)3<',3+&8E!S$!%(-+!.+&,3&'$!3&!
-*$$.#!*)+.$--3&9!%&;!)$(%,$;!-$.')3,=!3--'$-E!!
!
>$-*+&-3<($!*%),&$)P!baQF"$.#&3.%(!H&32$)-3,=!+/!I-,)%2%!
_$%;!+/!)$-$%).#!*)+9)%@@$!7_>?8P!?)+/E!0&9E![3)+-(%2!b+Lml\K!?#EJE!
!
D8!-&,.%&.,#! EFG!
M$&3+)!)$-$%).#$)-!d!_>?!! CK1A!
>$-$%).#$)-! UKCY!
>$-$%).#!%--3-,%&,-! BK1C!
>$-$%).#!-'**+),!-,%//!! BKAD!
F+&*$! J<36!

Table 8.1 RP structure 
!

 Research	teams	and	their	activities	
¥! Y(B'*&*!*)*$0-(-! !

o! 0&!,#$!/3$(;!+/!O0!3&!. +@*($6!-=-,$@-!%&;!<39!;%,%K!,#$!,$%@!#%;!/+.'-$;!)$-$%).#!3&!
ABCD!+&!*%,#!*(%&&3&9!%&;!,)%G$.,+)=!+*,3@3L%,3+&!/+)!)+<+,3.-E!"#$!+*,3@3L%,3+&!%3@$;!
%,!)$;'.3&9!,#$!$&$)9=!.+&-'@*,3+&!+/!-36!;$9)$$-!+/!/)$$;+@!)+<+,3.!%)@-E!S$!#%;!
%(-+!+*,3@3L$;!,#$!@+2$@$&,!+&!%!/36$;!,)%G$.,+)=!<=!-$($.,3&9!,#$!*)+*$)!*(%.$@$&,!+/!
%!@%&3*'(%,+)!3&!,#$!%2%3(%<($!:+)\-*%.$E!I')!)$-'(,-!-#+:!-39&3/3.%&,!3@*)+2$@$&,!3&!
.+@*%)3-+&!:3,#!;$/%'(,!*(%&&$)-!%2%3(%<($!,+;%=E!O((!,#$!%(9+)3,#@-!:$)$!/3&$(=!,'&$;!
%&;!+*,3@3L$;!/+)!*$)/+)@%&.$E!O.#3$2$;!)$-'(,-!:$)$!*'<(3-#$;K!%&;!$2$&!@+)$K!*%*$)-!
%)$!3&!;$2$(+*@$&,!/+)!*'<(3-#3&9!3&!,+*F)%,$;!G+')&%(-E!

o! 0&!,#$!*%-,!+*$)%,3+&%(!*$)3+;K!,#$!Q39!;%,%!%&%(=-3-!9)+'*!:%-!%(-+!/+.'-$;!+&!-$2$)%(!
%)$%-!+/!;%,%!%&%(=-3-!%&;!*)$;3.,3+&E!M*$.3/3.%((=K!)$-$%).#$)-!.)$%,$;!%!&+2$(!@+;$(!/+)!
,#$!,)%//3.!/(+:!;$-.)3*,3+&!%&;!*)$;3.,3+&E!"#$!@+;$(!3-!<%-$;!+&!,#$!'-%9$!+/!%!@36,')$!
+/!b+&![3-$-!;3-,)3<',3+&K!:#$)$!)$-$%).#$)-!;$2$(+*$;!+)!'-$;!%&;!.+@*%)$;!-$2$)%(!
,$.#&3N'$-! /+)! /3&;3&9! +*,3@%(! *%)%@$,$)-! +/! ,#3-! ;3-,)3<',3+&!h! 56*$.,%,3+&F
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[%63@3L%,3+&! %(9+)3,#@K! ;3//$)$&,3%(! $2+(',3+&! @$,#+;-K! %&;! @%.#3&$! ($%)&3&9!
%**)+%.#!:3,#!/'LL=!$2+(',3+&%)=!)'($-E!T'),#$)!)$-$%).#$)-!:+)\$;!+&!,#$!%&%(=-3-!+/!
;%,%! /)+@! M+.3%(! %&;! Q'-3&$--! -.3$&.$K! :#$)$! ,#$=! *)$-$&,$;! %! &+2$(! @$,#+;! /+)!
23-'%(3L%,3+&!+/!;%,%!:3,#!%!)%&\3&9!-=-,$@E!>$-$%).#$)-!-,%),$;!.++*$)%,3+&!3&!,#$!%)$%!
+/!O&,)+*+\3&$,3.-K! :#$)$! ,#$=!-,';=! ,#$!-,)'.,')%(!%&;! /'&.,3+&%(!@%)\$)-!+/!=+'&9!
*$+*($! 3&! ,#$! 4L$.#! >$*'<(3.E! >$-$%).#$)-! *'<(3-#$;! %&;! *)$-$&,$;! ,#$3)! )$-'(,-! 3&!
G+')&%(-!%&;!.+&/$)$&.$-E!

o! "#$!Q39!J%,%!O&%(=-3-!,$%@!%(-+!;$%(,!:3,#!*)+.$--3&9!(+.%,3+&!%&;!+*$)%,3+&%(!;%,%!+/!
@+<3($!&$,:+)\-K!%&;! :$! /3&3-#$;!%&;!#%2$!(%'&.#$;!%![+<3(3,=!O,(%-!+/! ,#$!4L$.#!
>$*'<(3.E!0,!3-!%! )$-'(,!+/! )$-$%).#! .++*$)%,3+&! :3,#! "F[+<3($!4cK!%&;! :$! *)+23;$;!
%..$--!,+!,#3-!*+),%(!/+)!,#$!&$$;-!+/!,#$!9+2$)&@$&,!:3,#!,#$!%**)+2%(!+/!"[!4cE!0&!,#$!
*+),%(K!'-$)-!.%&!+<-$)2$!@+2$@$&,-!+/!*+*'(%,3+&!3&!,#$!,$))3,+)=K!)$*$%,$;!*%,,$)&-!+/!
<$#%23+)K!.+@@',$)-K!/(+:-!+/!,)%//3.K!$,.E!
!
R$=!*$)-+&-P!?)+/E!0&9E![3)+-(%2!b+Lml\K!?#EJEK!0&9E!j%\'<!a%/%st\K!?#EJE!
!

¥! A)&#,)#&!+=!F;()B-!!
o! S$!;$2$(+*$;!,#)$$!,=*$-!+/!-$.')3,=!;$,$.,+)-!/+)!0+"!&$,:+)\-E!"#$!/3)-,!+&$!.+&.$)&-!

%! 23+(%,3+&! +/! ;',=! .=.($! ,3@$! %,! ZUZ[_LK! :#$)$! '-$)-! @'-,! +<$=! %! )$9'(%,3+&! +/!
@%63@%(!*$)3+;!,)%&-@3,,3&9!+&!,#$!.#%&&$(K!%&;!+')!;$,$.,+)!3-!%<($!,+!3;$&,3/=!-'.#!
;$23.$-!%&;!$6.(';$!,#$@!/)+@!+,#$)!.+@@'&3.%,3+&E!"#$!-$.+&;!;$,$.,+)!%,!0+"!]S!
*)+,$.,-!]S!/)+@!)$*(%=F%,,%.\-K!%&;!,#$!(%-,!+&$!3-!,#$!@$.#%&3-@!(+.%,3&9!-$&-+)-!3&!
0+"!&$,:+)\!:3,#+',!]?M!$N'3*@$&,E!

o! "#$! &$6,! -'<,+*3.! 3&! 0+"! :%-! @+)$! ,#$+)$,3.%(|! :$! ;$%(,! :3,#! @+;$(3&9! $&$)9=!
#%)2$-,3&9! )$(%=F$&%<($;! .+9&3,32$! )%;3+! :3)$($--! -$&-+)!&$,:+)\-E! S$! $6*)$--$;!
.(+-$; F/+)@!$6*)$--3+&-!/+)!,#$!-'..$--/'(!,)%&-@3--3+&!*)+<%<3(3,=K!%&;!,#$!%.#3$2%<($!
;%,%!)%,$!;$)32$;!%&%(=,3.%((=E!T'),#$)@+)$K!:$!2$)3/3$;!,#$!,#$+)$,3.%(!%&%(=-3-!+<,%3&$;!
3&;$*$&;$&,(=!3&!%![+&,$!4%)(+!-3@'(%,3+&|!/3&%((=K!:$!*'<(3-#$;!+')! )$-'(,-! 3&!-$2$)%(!
G+')&%(-E!!

R$=!*$)-+&-P ?)+/E!0&9E![3)+-(%2!b+Lml\K!?#EJE!
!

¥! @09#,-#%.,(&0!
o! S3,#3&! ,#$! _ABAB! *)+G$.,! +&! N'%&,'@! .)=*,+9)%*#=K! :$! *)+*+-$;! %! &+2$(! f+M!

%).#3,$.,')$K! %&;! ,#$! %),3.($! :%-! *'<(3-#$;! 3&! T5Q! ABAB! 3&!,#$! ,+*F)%,$;! G+')&%(!
0555kO4[ !")%&-%.,3+&-!+&!`$,:+)\3&9E!!!!

o! S$! *)+*+-$;!%!J$$*b+4+;$)K! :#3.#! '-$-! .+&2+(',3+&%(!&$')%(!&$,:+)\-!74` `8 ! ,+!
.+@*)$--! -*$$.#K! %&;! 3,! 3-! %! *)+@3-3&9! :%=! /+)! ,#$! .#%&&$(! .+;3&9E! Q%-$;! +&! ,#3-!
$6*$)3$&.$K!:$!:$)$!%<($!,+!-#+:!#+:!,+!.(+&$!%!#'@%&!2+3.$!:3,#!,#$!%3;!+/!O0E!S$!
;$@+&-,)%,$! ,#$! $//3.3$&.=! +/! 4``! -*$$.#! 2+.+;$)! @+;$(! ,+! .+@*)+@3-$! 2+3.$!
<3+@$,)3.!%',#$&,3.%,3+&!-=-,$@-!3&!+')!%),3.($K!:#3.#!#%-!<$$&!)$.$&,(=!*'<(3-#$;!3&!,#$!
$6.$(($&,!G+')&%(!0555!4+@@'&3.%,3+&-![%9%L3&$E!

R$=!*$)-+&-P ?)+/E!0&9E![3)+-(%2!b+Lml\K!?#EJE!
!
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 Research	outcomes	
!
F02#! 8$*) ! :%&.*$!
j+')&%(!*%*$)-!73@*8! 1! CX!
I,#$)! *%*$)-!7*)+.$$;3&9-K!z8! U! CX!
I',.+@$-!+/!%**(3$;!)$-$%).#!7*%,$&,-K!-+/,:%)$K!$,.E8! B! X!

Table 8.2 Key performance indicators of the research programme 

@B.$%1/'$)($IJ$+)/'$1+E)*'&,'$)G'2)+./$)($'B.$*./.&*2B$E*)7*&++.$1,$KJILM$
!
CE! _'=&#K!bEFbEK!`9'=$&K!_EFMEK!_+.K!^E"E"EK!`9'=$&K!"EFMEK!b+L&%\K![E!I*,3@3L%,3+&!3--'$-!

/+)!;%,%!)%,$!3&!$&$)9=!#%)2$-,3&9!)$(%=F$&%<($;!.+9&3,32$!-$&-+)!&$,:+)\-!7ABCD8!4+@*',$)!
`$,:+)\-K!CXYK!**E!ADF1BE!JI0P!CBECBCUkGE.+@&$,EABCDEB1EBCA!70T!VEBV8!

AE! `9'=$&K!"E`EK!")%&K![EK!̀ 9'=$&K!"EF̂ EK!_%K!JEF_EK!b+L&%\K![E!['(,3-+').$!*+:$)!-*(3,,3&9!
$&$)9=! #%)2$-,3&9! )$(%=3&9! &$,:+)\! 3&! #%(/F;'*($6! -=-,$@! +2$)! <(+.\! )%=($39#! /%;3&9!
.#%&&$(P! M=-,$@! *$)/+)@%&.$! %&%(=-3-! 7ABCD8! 5($.,)+&3.-K! Z! 7C8K! %),E! &+E! UYK! E! JI0P!
CBEVVDBk$($.,)+&3.-ZBCBBUY!70T!CEYU18!

VE! 4#%@+))+K!_E>EK!M%&.#$LK!OE4EK!?%&,+G%K!OEK!c$(3&\%K!0EK!]+&L%($LF̂ +&9%,,K!TEK!M++;K!bERE!
O!&$,:+)\!.+&,)+(!-=-,$@!/+)!#=;)+!*(%&,-!,+!.+'&,$)%.,!,#$!&+&F-=&.#)+&+'-!9$&$)%,3+&!
3&,$9)%,3+&!7ABCD8!0&,$)&%,3+&%(!j+')&%(!+/!5($.,)3.%(!?+:$)!%&;!5&$)9=!M=-,$@-K!CBXK!**E!
1B1F1CDE!JI0P!CBECBCUkGE3G$*$-EABCZEBZEBAB!!70T!1E1CZ8!

1E! `9'=$&K!"E`EK!")%&K![EK!_%K!JEF_EK!`9'=$&K!"EF̂ EK!b+L&%\K![E!5&$)9=!#%)2$-,3&9!<%-$;!
,:+ F:%=! /'(( F;'*($6! )$(%=3&9! &$,:+)\! +2$)! %! )3.3%&! /%;3&9! $&23)+&@$&,P! ?$)/+)@%&.$!
%&%(=-3-!7ABCD8!?)+.$$;3&9-!+/! ,#$!5-,+&3%&!O.%;$@=!+/!M.3$&.$-K!UZ!7C8K!**E!CCCFCAVE!
JI0P!CBEVCYUk*)+.EABCDECECC!70T!BEXC8!

XE! R$($-K!_EgEK!>+L#+&K!jEK!]+\#%&!0(\K!_EK!b+L&%\K![E!J$$*b+4+;$)P!O!4``![+;$(!/+)!
4+@*)$--3+&!%&;!4+;3&9!+/!`%))+:!Q%&;!M*$$.#!7ABCD8!0555!O..$--K!YK!%),E!&+E!ZYVBVBZK!
**E!YXBZCFYXBZDE!JI0P!CBECCBDkO445MMEABCDEADABUUV!70T!1EBDZ8!

UE! J+K!JEF"EK!^$K!OEF"EK!^$K!4EFQEK!^$K!MEF?EK!`9'=$&K!_EF̀EK!M$2.3\K!^EK!b+L&%\K![E!I',%9$!
*$)/+)@%&.$! %&%(=-3-! +/! .$((F.$&,$)k$;9$! '-$)-! '&;$)! ,:+! *+(3.3$-! +/! $&$)9=! #%)2$-,3&9!
7ABCD8!5($\,)+&3\%!3)!5($\,)+,$.#&3\%K!AX!718K!**E!YXFZBE!!JI0P!CBEXYXXkGBCE$3$EAXE1EAVDY1!!
70T!BEUZ18!

YE! b%&,'.#K!"EK!c$(3&\%K!0EK!O;%@%,L\=K!OEK![%):%&K!`E!?$),')<%,3+&-!%&;!*#%-$!,)%&-3,3+&-!3&!
-:%)@! +*,3@3L%,3+&! %(9+)3,#@-! 7ABCD8! `%,')%(! 4+@*',3&9K!CZ! 7V8K! **E! XYDFXDCE! JI0P!
CBECBBYk-CCB1YFBCDFBDY1CF6!70T!CEVV8!

ZE! M\%&;$)+2%K!^EK!T%<3%&K!"EK!c$(3&\%K!0E!M$(/F%;%*,3&9!-$(/F+)9%&3L3&9!@39)%,3&9!%(9+)3,#@!
7ABCD8! M:%)@! %&;! 52+(',3+&%)=! 4+@*',%,3+&K! XCK! %),E! &+E! CBBXDVK! E! JI0P!
CBECBCUkGE-:$2+EABCDECBBXDV!70T!UEVV8!

DE! 4#%@+))+K! _E>EK! >3%‹+K! 0EK! ]$)&;,K! >EK! c$(3&\%K! 0EK! ]+&L%($LF̂ +&9%,,K! TEK! M++;K! bERE!
M=&,#$,3.!3&$),3%!.+&,)+(!<%-$;!+&!/'LL=!%;%*,32$!;3//$)$&,3%(!$2+(',3+&!7ABCD8!0&,$)&%,3+&%(!
j+')&%(! +/! 5($.,)3.%(! ?+:$)! %&;! 5&$)9=! M=-,$@-K! CBXK! **E! ZBVFZCVE! JI0P!
CBECBCUkGE3G$*$-EABCZEBDEBBD!!70T!1E1CZ8!

CBE!M&%-$(K! bEK! R)+@$)K! ?EK! M%/%)3\K! jEK! ?(%,+-K! jE! j?5]! -,$9%&+9)%*#=! :3,#! *%),3.($! -:%)@!
+*,3@3L%,3+&!%..$($)%,$;!<=!Obe!7ABAB8!4+&.'))$&.=!4+@*',%,3+&K!VA!7Z8K!%),E!&+E!$X11ZK!
JI0P!CBECBBAk.*$EX11Z!70T!CECUY8!
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 Project	activity	
0&,$)&%,3+&%(!>dJ!*)+G$.,-P!

!#,F&G$.$8$-&. D#"%$."2&%GH.
+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.
9,#.K!.8%.'()* .
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
LP4"GG&6$&1Q.
>4J0/:8$$&1Q.
! 46-"%%&1O.

TETRAMAX H2020 2017-2021 325 2 300 A 

OPENQKD H2020 2019-2022 124 6 100 A 

!
`%,3+&%(!9)%&,-!k!-*$.3/3.!-'**+),P!

!#,F&G$.$8$-&. D#"%$.
+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.9,#.
K!.8%.'()* .
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
LP4"GG&6$&1Q..
>4J0/:8$$&1Q..
! 46-"%%&1O.

AI & Reasoning MEYS OP 
RDE 2017-2022 2 116 12 175 A 

Other Projects Faculty 
Sources 2019 2 200 - A 

Smart energy management 
system for energy networks TAČR 2019-2020 68 1762 A 

!

4+&,)%.,!)$-$%).#P!

!#,F&G$.$8$-&. 7,%$#"G$8%2.
"0$R,#8$H.

+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.9,#.
K!.8%.'()* .
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
L74
G,%$#"G$&1Q.
E4%&2,$8"$&1Q.
! 46-"%%&1O.

Research for needs in ICT 
sphere for National Authority 
in Cybersecurity 

National 
Office for 
Cyber and 
Information 
Security 

2019-2021 67 3595 C 

!

! *
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M H/3&*2/;7#&'%+*@)&6/-0*4'&6*H#7),./;7#&'%+*
N77C'.$&'/%0**
 Research	programme	overview		

"#$!/+.'-!+/!,#$!)$-$%).#!+&!,#$!;$2$(+*@$&,!+/!-+/,!.+@*',3&9!@$,#+;-!%&;!,#$3)!-+/,:%)$!
3@*($@$&,%,3+&! .+&,3&'$;! %(-+! 3&!ABCDE! "#$! )$-$%).#! 3-! <%-$;! +&! ,#$! ;$2$(+*@$&,! +/! ,#$!
/'&;%@$&,%(!,#$+)3$-!-,%&;3&9!<$#3&;!,#$!.+&-3;$)$;!@$,#+;-!%&;!,#$3)!%**(3.%,3+&-E!"#$!<%-3.!
-,)%,$9=!3-!,+!%**(=!+')!+)393&%(!%&;!-.3$&,3/3.%((=!:$((!G'-,3/3$;!@$,#+;-E!"#$!/+((+:3&9!-*$.3/3.!
9+%(-!:$)$!/'(/3(($;!3&!ABCDP!!
•! >$-$%).#!3&!/'-3+&!+/!@%,#$@%,3.%(!,++(-!+/! /'LL=!@+;$((3&9!:3,#!*)+<%<3(3-,3.!@$,#+;-!

%&;! ,++(-! +/! .(%--3.%(! @%,#$@%,3.-! 7$E9EK! &'@$)3.%(! +)! /'&.,3+&%(! %&%(=-3-K! +*,3@3L%,3+&!
,%-\-K!%&;!+,#$)-8E!

•! M$($.,$;!*)+<($@-!3&!/'LL=!&%,')%(!(+93.!%&;!3,-!,#$+)$,3.%(!/+'&;%,3+&-E!!
•! "#$+)$,3.%(!/+'&;%,3+&!+/!@$,#+;-!/+)!.+@*',$)!23-3+&!+&!,#$!<%-3-!+/!/'LL=!@+;$((3&9E!
•! "#$+)$,3.%(!/+'&;%,3+&-!+/!@$,#+;-!/+)!@3&3&9!3&/+)@%,3+&!/)+@!;%,%!%&;!/+)$.%-,3&9!+/!

/',')$!;$2$(+*@$&,!+/!-=-,$@-!+&!,#$!<%-3-!+/!,#$!*)3&.3*($-!+/!/'LL=!@+;$((3&9E!
•! M,';=!+/!%99)$9%,3+&!/'&.,3+&-K!,+*+(+9=!%&;!3,-!9$&$)%(3L%,3+&-!3&.(';3&9!%**(3.%,3+&-E!!
•! "#$+)$,3.%(!)$-$%).#!3&!-3@*($!@'(,3F%9$&,!<3+(+93.%((=!3&-*3)$;!-=-,$@-!7?!.+(+&3$-8E!
•! >$-$%).#!%&;!@+;$((3&9!+/!$2+(23&9!.$((F3&-*3)$;! -=-,$@-! :3,#! ;$/3&$;!9$+@$,)3.%(!%&;!

-*%,3%(!%))%&9$@$&,!+/!.+@*+&$&,-!7@+)*#+9$&$,3.!-=-,$@-8E 
•! J $.3-3+&F-'**+),!3&/+)@%,3+&!-=-,$@-!'-3&9!@$;3.%(!3@%9$!*)+.$--3&9!%&;!)$.+9&3,3+&E 
!
>$-*+&-3<($!*%),&$)P!H&32$)-3,=!+/!I-,)%2%K!M3($-3%&!H&32$)-3,=!3&!I*%2%!
_$%;!+/!)$-$%).#!*)+9)%@@$!7_>?8P!?)+/E!0&9E!b3(€@!`+2l\K!J)M.E 
!

D8!-&,.%&.,#!
EFG!
Z[ !

EFG!
"\[ !

!

M$&3+)!)$-$%).#$)-!d!_>?!! ZE1A! AE1C! !
>$-$%).#$)-! CUE1A! AECD! !
>$-$%).#!%--3-,%&,-! VEXZ! B! !
>$-$%).#!-'**+),!-,%//!! BEVB! BEUC! !
F+&*$! 3J?K3! I?35! !

Table 9.1  RP structure 
 

 Research	teams	and	their	activities	
.

University	of	Ostrava	

• 3.E'Q$)($@B.)*.'12&%$>./.&*2B$T@.&+$IU$
o! S$!.+&,3&'$;!,#$!-,';=!+/!,#$!*)+*$),3$-!+/!/'LL=!&%,')%(!(+93.!7T`^8E!S$!/+.'-$;!+&!

,#$! -,'; =!+/! *)+*$),3$-!+/! /'),#$)! -$($.,$;!/'LL=!N'%&,3/3$)-!7-'.#!%-!Œ%!(3,,($K!%! /$:K!
-$2$)%(wK!+&!,#$3)!*+-3,3+&!3&!#$6%9+&!+/!+**+-3,3+&!%&;!+&!,#$!-$@%&,3.-!+/!3&,$)@$;3%,$!
N'%&,3/3$)-!3&!,#$!.%-$!+/!@3--3&9!2%('$-E!!

o! I&!,#$!<%-3-!+/!,#$!;$2$(+*$; !*%),3%(!(+93.%(!-=-,$@-!%&;!/'&.,3+&-!:$!#%2$!;$2$(+*$; !
%!,#$+)=!+/!2%)3%<($F;+@%3&!/'LL=!-$,-E!

o! S$! )$.$32$;! /'),#$)! )$-'(,-! 3&! ,#$! ,#$+)=! +/!;=&%@3.%(! -=-,$@-! %&;! .#%)%.,$)3L$;!
@3&3@%(!+&$-!3&.(';3&9!,#+-$!:3,#!3&/3&3,$!$&,)+*=!%&;!.#%)%.,$)3L$;!-=-,$@-!<$(+&93&9!
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,+!,#$!9$&$)3.!.(%--E!S$!%(-+!*)+2$;!,#%,!%&=!4%&,+)!-=-,$@!.%&!<$!*$),')<$;!3&!%!2$)=!
-*$.3%(!:%=E!

o! S$!*)+*+-$;!%!&$:!%**)+%.#!/+)!,#$!3&,$)2%(F2%('$;!4#+N'$,!3&,$9)%(!,#%,!,%\$-!3&,+!!
%..+'&,!$2$)=!*+--3<($!*$)@',%,3+&!/3,,3&9!,+!,#$!.+&-3;$)$;!+);3&%(!-,)'.,')$!+/!;%,%E!

o! S$!.#%)%.,$)3L$;!+);3&%(!-'@-!+/!,F&+)@-!%&;!,F.+&+)@-!+&!<+'&;$;!(%,,3.$-E!
o! S$!-39&3/3.%&,(=!.+&,)3<',$;!,+!&'@$)3.%(!%&%(=-3-!+/!;3//$)$&,3%(!$N'%,3+&-!7-*$.3%((=!

Qb?-8!%&;!/'LL=F2%('$;!3&,$9)%(!$N'%,3+&-E!I')!@%.#3&$)=!3-!<%-$;!+&!M+<+($2!-*%.$-!
:3,#! :$%\! ;3//$)$&,3%<($! /'&.,3+&-K! ]%($)\3&F,=*$! @$,#+;+(+9=! :#$)$! ,$-,! /'&.,3+&-!
.+))$-*+&;!,+!$39$&!/'&.,3+&-!+/!,#$!TF,)%&-/+)@!+*$)%,+)E!!

o! S$!-#+:$;!,#%,!/'LL=!-+/,!-$,-!%&;!/'LL=!-+/,!%**)+63@%,3+&-!.%&!<$!&%,')%((=!'-$;!3&!
,#$!.+(+)!-$9@$&,%,3+&!@$,#+;K!:#$)$!)$(3%<($!%&;!/'((=!%',+@%,$;!@$,#+;-!;+!&+,!$63-,!
=$,E!
!
R$=!*$)-+&-P!?)+/E!0)3&%!?$)/3(G$2%K!?)+/E!j3st![+o\+sK!?)+/E!b3(€@!`+2l\K!J)E![3.#%(!
_+(o%*$\!

!
• 3.E'Q$)($4EE%1.-$>./.&*2B$T@.&+$KU$

o! S$!-,';3$;!<$#$23+)!+/!,#$!.(%--3.%(!?<^J!@$,#+;!:3,#!3,-!$6,$&;$;!2$)-3+&-E!
o! S$! ;$-39&$;! -*$.3%(!%(9$<)%!.%(($;! ;)%9+&/(=!%(9$<)%!,#%,!-$)2$-! /+)! ,#$!*')*+-$!+/!

3&.+)*+)%,3+&!+/!@3--3&9!2%('$-!3&!,#$!.+@*+-3,3+&-E!"#3-!%(9$<)%!$@*(+=-!,#$!(+:$)!
$-,3@%,3+&!%**)+%.#!%&;!3,!3-!;$-39&$;!3&!+);$)!,+!*)$-$)2$!%-!@%&=!*)+*$),3$-!/)+@!,#$!
)$-3;'%,$;! (%,,3.$-! %-! *+--3<($E! "#$! %**(3.%,3+&! *+,$&,3%(! 3-! ;$@+&-,)%,$;! +&! %! )$%(!
$6%@*($!+/!,#$!,%6+&+@3.%(!.(%--3/3.%,3+&!+/!;)%9+&/(3$-E!

o! S$!*)+*+-$;!%!*)$*)+.$--3&9! ,$.#&3N'$! /+)!&$')%(!&$,:+)\-! ,#%,!$&)3.#! ,#$!+)393&%(!
3@%9$! ;%,%! '-3&9! (+.%(!3&,$&-3,=!3&/+)@%,3+&|! ,#3-! ,$.#&3N'$!3-!@+,32%,$;!<=!#'@%&!
*$).$*,3+&E! "+! $&.+;$! ,#3-! 3&/+)@%,3+&! 3&,+! %&! 3@%9$K! :$! 3&,)+;'.$;! %! &$:! 3@%9$!
-,)'.,')$!&%@$;!0@%9$!>$*)$-$&,$;!<=!%!T'LL=!T'&.,3+&E!Q%-$;!+&!+')!<$&.#@%)\!
.+&-3-,3&9!+/!,#)$$!:$((F\&+:&!;%,%-$,-!%&;!/32$!&$')%(!&$,:+)\!%).#3,$.,')$-K!:$!-#+:!
,#%,! ,#$! *)+*+-$;! *)$*)+.$--3&9! .%&K! 3&! @+-,! .%-$-K! ;$.)$%-$! .(%--3/3.%,3+&! $))+)!
.+@*%)$;!:3,#!%!<%-$(3&$!%&;!,:+!+,#$)!*)$*)+.$--3&9!@$,#+;-E!

o! S$!*)+*+-$;!%!@$,#+;!#+:!,+!+*,3@3L$!*%)%@$,$)-!+/!,#$!/'LL=!,)%&-/+)@!+/!#39#$)!
;$9)$$!,+!+<,%3&!%!9++;!$-,3@%,3+&!+/!,#$!,)$&;F.=.($!+/!%!/3&%&.3%(!,3@$!-$)3$-?!

o! S$! 3&,)+;'.$;! /'LL=! )$(%,3+&%(! @+;%(3,3$-! +/! *+--3<3(3,=!%&;! &$.$--3,=! /+)! #%&;(3&9!
*)+*+-3,3+&-!,#%,!.%&!<$!,)',#F2%('$($--E!S$!3;$&,3/3$;!-$2$)%(!3@*+),%&,!,=*$-!+/!,#$-$!
@+;%(3,3$-E!

!
R$=!*$)-+&-P!J+.E![%),3&!a,Š*&3o\%K!J)E![3.#%(!_+(o%*$\K!J+.E!O&,+&t&!J2+sl\K!?)+/E!
0)3&%!?$)/3(G$2%!

!
• 3.E'Q$)($8)('N&*.$3.0.%)E+.,'$$

o! S$! ;$2$(+*$;! -+/,:%)$! )@%\$! /+)! *)+.$--3&9! +/! .+@*($6! -,%,3-,3.%(! %&%(=-$-! 3&! >!
(%&9'%9$E!

o! 0@*($@$&,%,3+&!+/!/'LL=!,)%&-/+)@!:3,#!'&;$/3&$;!2%('$-!/+)!3@%9$-!3&![O"^OQE!
o! S$ !;$2$(+*$;!%!&+2$(!%**)+%.#!,+!,%-\!*(%&&3&9!<%-$;!+&!%&!3&,$((39$&,!$6*$),!-=-,$@!

,#%,!@%\$-!3,!*+--3<($!,+!+<,%3&!%!.+&.('-3+&!+&!,#$!<%-3-!+/!(3&9'3-,3.%((=!.#%)%.,$)3L$;!
\&+:($;9$E!!

o! S$!.+&,3&'$;!:3,#!,#$!;$2$(+*@$&,!+/!^T^!T+)$.%-,$)!%&;!^T^!4+&,)+(($)!%-!%!S5Q!
-$)23.$E!

o! 4)$%,3+&! +/! MS! /+)! -3@@'(%,3+&! +/! 9$&$)%(3L$;! -=((+93-@-! :3,#! 3&,$)@$;3%,$!
N'%&,3/3$)-E!
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o! S$! ;$2$(+*$;!%!&$:! ;%,%!*)$F*)+.$--3&9!@$,#+;! /+)!&$')%(!&$,:+)\-E!0,! \3@<3&-!TF
,)%&-/+)@!:3,#!?4O!@$,#+;-E!

o! S$!#%2$!;$2$(+*$;!%//$.,32$(=!:+)\3&9!,$.#&3N'$!/+)!)$%(,3@$!;$,$.,3+&!+/!+<G$.,-!3&!
,#$!%',+@+,32$!$&23)+&@$&,E!

o! S$!#%2$!;$2$(+*$;!%!-*$.3%(!,$.#&3N'$!Œ-,=($!,)%&-/$)w!$&%<(3&9!,+!,)%&-/+)@!%!932$&!
3@%9$!3&!%!;3//$)$)&,!9(+<%(!-,=($E!

o! S$!;$2$(+*$; !%&!+)393&%(!@$,#+;!/+)!/3&;3&9!@+&+,+&+'-!3&,$)2%(-!3&-3;$!,3@$!-$)3$-!
,#%,!%)$!$N'%((=!$2%('%,$;!'-3&9!-*$.3%(!(3&9'3-,3.!$6*)$--3+&-E!

!
R$=!*$)-+&-P!J)E!b3\,+)!?%2(3-\%K!J)E![3.#%(!Q');%!
!
!

Silesian	University	in	Opava	

• @B.$'.&+$()*$'B.$-.0.%)E+.,'$)($&G'),)+)G/$&7.,'/ $
o! `$:!)$-'(,-!3&!,#$ !%)$%!+/!@'(,3%9$&,!@+;$(-!+/!@$@<)%&$!-=-,$@-!.%(($;!?!.+(+&3$-E!

"#$!)$-$%).#!:%-!/+.'-$;!+&!.+@*',%,3+&%(!-=-,$@-!:3,#!.)$%,3+&!+/!%9$&,-!%&;!:3,#!
-+F.%(($;!2$)3/3$)!%9$&,-E!!

o! `$:!)$-'(,-! h!(+93.%(!)$*)$-$&,%,3+&!+/!@'(,3%9$&,!-=-,$@-!<=!@$%&-!+/!?!.+(+&3$-E!
o! >$-$%).#!+/!$2+(23&9!@+)*#+9$&$,3.!-=-,$@-!:3,#!$6*(3.3,!9$+@$,)3.%(!-,)'.,')$K!&$:!

)$-'(,-! /+.'-$;! +&! ,#$3)! .+@*%)3-+&! :3,#! ^3&;$&@%=$)! -=-,$@-E! 56,$&-3+&! +/!
/'&.,3+&%(3,=!+/!-+/,:%)$!@+;$((3&9!,++(!4=,+-!/+)!@+)*#+9$&$,3.!-=-,$@-K!@+;$((3&9!
@+)*#+9$&$-3-!+/!<%.,$)3%(! .+(+&3$-!+/! -$($.,$;! -*$.3$-!75E!4+(3K!^E!O.3;+*#3('-K!ME!
^%.,3-8E!

o! I&(3&$! @$;3.%(! 3&/+)@%,3+&! -=-,$@! /+)! ;$.3-3+&F@%\3&9! -'**+),! /+)! $2%('%,3+&!+/!
%,#$)+-.($)+,3.!*(%9'$-!/)+@!<F3@%9$-!%&;!#3-,+(+93.%(!*%,,$)&-E!!

!
R$=!*$)-+&-P!J+.E!0&9E!?$,)!M+-t\K!?#EJEK!0&9E!j3st!Q(%#',%K!?#EJEK!?)+/E!0&9E!J'y%&![%)o$\K!
4M.EK!>`J)E!^'.3$!43$&.3%(+2lK!?#EJEK!J+.E!>`J)E!^';Š\!43$&.3%(%!

!
!

 Research	outcomes	
University	of	Ostrava	and	Silesian	University	in	Opava	

F02#! 8$*)!
Z[ !

:%&.*$!
Z[ !

8$*)!
"\[ !

:%&.*$!
"\[ !

j+')&%(!*%*$)-!73@*8! =J! VX! V! C!
I,#$)!*%*$)-!7*)+.$$;3&9-K!z8! ;< ! VU! 1! Z!
I',.+@$-!+/!%**(3$;!)$-$%).#!7*%,$&,-K!-+/,:%)$K!$,.E8! =! B! B! C!

!"#$%&9()&*%+&,%-./-0"12%&31432"5/-6&/.&57%&-%6%"-27&,-/8-"00%&

@B.$%1/'$)($IJ$+)/'$1+E)*'&,'$)G'2)+./$)($'B.$*./.&*2B$E*)7*&++.$1,$KJILM$
$
CE! ?$)/3(G$2%K!0E!%!b(%yl&$\K!?E! "+,%(!2%)3%,3+&! :3,#!&+&(+.%(!T"F̂ %*(%.3%&! /+)! *%,.#F<%-$;!

3&*%3&,3&9E!M+/,!4+@*',3&9E!ABCDK!AV7U8K!-E!CZVVFCZ1AE!0MM`!C1VAFYU1VE!
AE! R'*\%K!jEK!>'-&+\K!?E!T'LL=!/+')F/+(;!,%<($-P!,#$3)!*)+*$),3$-!%&;!'-$!3&!/'LL=!%--+.3%,3+&!

%&%(=-3-E!0`"!j!O??>Ie!>5OMI`E!ABCDK!!CBZ7[%=8K!-E!ZDFCBUE!0MM`!BZZZFUCVeE!
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VE! [+o\+sK! jE! TF,)%&-/+)@-! %&;! M$@3@+;'($! _+@+@+)*#3-@-E! M+/,! 4+@*',3&9E! ABCDK!!
AV7CY8K!-E!YUBVFYUCDE!0MM`!C1VAFYU1VE!

1E! _'),t\K! ?EK! J=<%K! [EK! [%;) 3;K! `E! M$&-3,323,=! %&%(=-3-! /+)! 3@%9$! )$*)$-$&,$;! <=! /'LL=!
/'&.,3+&E!MIT"!4I[?H"E!ABCDK!AV7U8K!-E!CYDXFCZBYE!0MM`!C1VAFYU1VE!

XE! I*)+.#%K! ?E! J+'<($! @3&3@%(3,=K! $&,)+*=! %&;! ;3-G+3&,&$--! :3,#! %((! @3&3@%(! -=-,$@-E!
J0M4>5"5!4I`"!Jg`!ME!ABCDK!VD7C8K!-E!AUVFAYXE!0MM`!CBYZFBD1YE!

UE! a,Š*&3o\%K![EK!4OIK!"E!_E!`EK!QŠ#+'&$\K!^EK!Q');%K![EK!J+(&uK!OE![3--3&9!b%('$-!%&;!
J)%9+&/(=!I*$)%,3+&-!3&!T'LL=!>$(%,3+&%(!4+@*+-3,3+&-E!0`"!j!O??>Ie!>5OMI`E!ABCDK!!
CCV7I.,+<$)8K!-E!C1DFCYBE!0MM`!BZZZFUCVeE!

YE! _'),t\K!?EK!"+@%-3$((+K!ME!O!>$23$:!+&!,#$!O**(3.%,3+&!+/!T'LL=!")%&-/+)@!3&!J%,%!%&;!
0@%9$!4+@*)$--3+&E!MIT"!4I[?H"E!ABCDK!!AV7AV8K!-E!CAU1CFCAUXVE!0MM`!C1VAFYU1VE!

ZE! >'-&+\K!?EK![%;)3;K!`E!O!"+*FR!>$,)3$2%(!%(9+)3,#@!<%-$;!+&!%!;$.+@*+-3,3+&!+/!)%&\3&9!
/'&.,3+&-E!0&/+)@%,3+&!M.3$&.$-E!ABCDK!1Y17T$<)'%)=8K!-E!CVUFCXVE!0MM`!BBABFBAXXE!

DE! j3&K! ^EK! [$-3%)K! >EK!g%9$)K! >E! >E! [$(,3&9! ?)+<%<3(3,=! [$%-')$! S3,#! ISO! I*$)%,+)! ,+!
]$&$)%,$!T'LL=![$%-')$P!"#$!4)$-.$&,![$,#+;E!0555!"!THccg!MgM"E!ABCDK!!AY7U8K!-E!
CVBDFCVCUE!0MM`!CBUVFUYBUE!

CBE!`+2l\K!bE!M'<,=*$-!3&!T'LL=!"=*$!"#$+)=E!THccg!M5"!MgM"E!ABCDK!VUV7[%=8K!-E!UUFZVE!
0MM`!BCUXFBCC1E!

CCE!43$&.3%(+2lK!^K!4-'#%GFb%)G•K!5EK!43$&.3%(%K!^EK!M+-t\K!?E!?!.+(+&3$-E!j+')&%(!+/![$@<)%&$!
4+@*',3&9K!M3&9%*+)$P!M*)3&9$)!M3&9%*+)$K!ABCDK!)+oE!CK!oE!VK!-E!CYZFCDYE!0MM`!AXAVFZDBUE!

CAE!M+-t\K!?EK!M@+(\%K!bEK!Q)%;t\K!jEK!]%)L+&K![E![+;$(3&9!?(%&,!J$2$(+*@$&,!:3,#![!M=-,$@-E!
0&!"E!_3&L$|!]E!>+L$&<$)9|!OE!M%(+@%%|!4E!c%&;)+&E![$@<)%&$!4+@*',3&9E!4[4!ABCZE!
^$.,')$!`+,$-!3&!4+@*',$)!M.3$&.$E!4#%@P!M*)3&9$)K!ABCDE!-E!A1UFAXYK!CA!-E!0MQ`!DYZFVF
BVBFCAYDUFCE!

CVE!43$&.3%(+2lK!̂ K!43$&.3%(%K!̂ EP!":+!&+,$-!+&!O?4+(!-=-,$@-E!"#$+)$,3.%(!4+@*',$)!M.3$&.$E!
5(-$23$)K!+&(3&$E!0MM`!BVB1FVDYXE!

!

 Project	activity	
	
University	of	Ostrava	
!
0&,$)&%,3+&%(!>dJ!*)+G$.,-P!

!#,F&G$.$8$-&. D#"%$."2&%GH.
+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.
9,#.K!.8%.'()*.
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
LP4"GG&6$&1Q.
>4J0/:8$$&1Q.
! 46-"%%&1O.

The Lump Sum related to 
the Visegrad/V4EaP 
Scholarship for Oleksii 
Tyshchenko&!

G*'-/*(')#*(6!
P),-0/(K!
Q&*K!
A.6#R-*,S#B!
J=D<<>ID!

2017-2019 15 76 A 

EUSFLAT travel grants EUSFLAT 2019 38 38 A 
ERASMUS+ EPP-1-2008 - A2 
-Strengthening Teaching 
Competences in Higher 
Education in Natural and  
Mathematical Sciences                    

ERASMUS+ 
KA2 2019-2021 241 1 190 A 
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!
`%,3+&%(!9)%&,-!k!-*$.3/3.!-'**+),P!

!#,F&G$.$8$-&. D#"%$.
+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.9,#.
K!.8%.'()*.
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
LP4"GG&6$&1Q..
>4J0/:8$$&1Q..
! 46-"%%&1O.

New approaches to aggregation 
operators in analysis and 
processing of data 

GAČR 18-
06915S 2018-2020 797 1320 A 

New approaches to financial 
time series modelling based on 
soft computing 

GAČR 18-
13951S 2018-2020 952 2856 A 

Complex topological 
structures  IRP 201824 2018-2020 1716 5720 A 

Use of transdisciplinary 
synergy data science and fuzzy 
modeling tools and social 
work: Multidimensional 
Evidence Informed Practice 

IRP 201821 2018-2020 531 2100 A 

!
4+&,)%.,!)$-$%).#P!

!#,F&G$.$8$-&. 7,%$#"G$8%2.
"0$R,#8$H.

+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.9,#.
K!.8%.'()*.
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
L74
G,%$#"G$&1Q.
E4%&2,$8"$&1Q.
! 46-"%%&1O.

Consulting sevices in the area 
of case mathematical analysis 
and to modeling data 
supporting process mangement 

EAGO 
systems spol. 
s r.o. 

2019-2021 1 046 3 000 C 

Statistical processing of data 
series 1 from measurement of 
Galvanic Skin Response using 
fyziometric mouse  

Connexia 
elektric, s.r.o. 2019 155 155 C 

Formation of a function in PHP 
for processing of measured 
data in R 
 

Connexia 
elektric, s.r.o. 2019 22 22 C 

Consulting and testing of the 
GAM method for the analysis 
of relations in the quality of 
atmosphere 

Zdravotní 
ústav se 
sídlem v 
Ostravě 

2019-2020 24 40 C 

!
!
!
Silesian	University	in	Opava	
!
0&,$)&%,3+&%(!>dJ!*)+G$.,-P!

!#,F&G$.$8$-&. D#"%$."2&%GH.
+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.
9,#.K!.8%.'()* .
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
LP4"GG&6$&1Q.
>4J0/:8$$&1Q.
! 46-"%%&1O.

ERASMUS+  
2016-1-CZ-01-KA103-022932 

House of 
international 
collaboration 

2018-2019 1473 2420 A 
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`%,3+&%(!9)%&,-!k!-*$.3/3.!-'**+),P!

!#,F&G$.$8$-&. D#"%$.
+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.9,#.
K!.8%.'()* .
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
LP4"GG&6$&1Q..
>4J0/:8$$&1Q..
! 46-"%%&1O.

Development of methods of 
theoretical and applied 
computer science 

MEYS 2019-2021 466 1350 A 

Usage of information sources 
in society MEYS 2019-2021 85 232 A 

Participation at Int. Conf. on 
Quantitative and Qualitative 
Methods in Libraries 

MEYS 2019 30 30 A 

!

4+&,)%.,!)$-$%).#P!

!#,F&G$.$8$-&. 7,%$#"G$8%2.
"0$R,#8$H.

+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.9,#.
K!.8%.'()* .
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
L74
G,%$#"G$&1Q.
E4%&2,$8"$&1Q.
! 46-"%%&1O.

      

! *
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!O  @#C&';)-'$*=%3/,;$&'/%*P)./+%'&'/%*$%-*:,)0)%&$&'/%**
 Research	programme	overview		

"#$! @%3&! +<G$.,32$! +/! ,#$! ['(,3@$;3%! 0&/+)@%,3+&! >$.+9&3,3+&! %&;! ?)$-$&,%,3+&! )$-$%).#!
*)+9)%@@$! )$@%3&$;K! %-! %(-+! @$&,3+&$;! 3&! ,#$! *)$23+'-! )$*+),K! '&.#%&9$;! ,#)+'9#+',! ,#$!
:#+($!/'&;$;!*$)3+;!+/!,#$!*)+G$.,!:#3($!,+:%);-!,#$!$&;!+/!,#$!/'&;$;!-,%),F'*!*#%-$!,#$!9+%(-K!
%-!%(-+!*(%&&$;K!:$)$! /+.'-3&9!+&!)+<'-,&$--!%&;!%**(3.%<3(3,=!+/! ,#$!@$,#+;-E!0&!ABCDK!,#$!
%**(3.%<3(3,=!%&;!$6*(+3,%,3+&!)$@%3&$;!,#$!@%3&!/+.'-!+/!,#$!)$-$%).#!*)+9)%@@$!%&;!3,!:3((!
(3\$(=!)$@%3&!,#$!-%@$!/+)!,#$!)$-,!+/!,#$!;')%,3+&!+/!,#$!*)+G$.,E!M'.#!%!9+%(!)$@%3&-!,+!\$$*!
3&!@3&;!)$-$%).#!3&!*)+.$--3&9!+/!@'(,3@$;3%!;%,%!:3,#!)$-*$.,!,+!3,-!*)+*$),3$-!%,!,#$!-39&%(!
($2$(!%&;!3,!.+&,3&'$-!,+!<$!.+&&$.,$;!:3,#!+,#$)!)$-$%).#!%.,323,3$-!7$-*$.3%((=!>?X!<',!%(-+!
>?Z! %&;! >?C! +&$-8E! O! -*$.3/3.! 9+%(! +/! ,#$! %.,323,=! @%3&(=! )$(%,$;! ,+! _?4! 3-! $//3.3$&,!
.+@*',%,3+&!3&!%**(3.%,3+&-!+/!,#$!%<+2$!%(9+)3,#@-E!0@%9$K!23;$+K!%&;!-*$$.#!%&%(=-3-K!@3&3&9!
\&+:($;9$! /)+@!;+.'@$&,-!%&;!@'(,3@$;3%!;%,%K!*)$-$&,%,3+&K!23-'%(3L%,3+&!%&;!@+;$((3&9K!
%..$($)%,3+&K!%&;! ,$.#&3N'$-!+/! -$@%&,3.! :$<K! (%&9'%9$-!%-! :$((!%-!9)%@@%)-!%)$! ,#$!@%3&!
+<G$.,-! +/! /+.'-! /)+@! ,#$! %(9+)3,#@! )$-$%).#! *+3&,! +/! 23$:E! "#$! )$-'(,-! +/! ,#$! )$-$%).#!
*)+9)%@@$! '*;%,$! 3&.(';$! &$:! ,=*$-! +/! %**(3.%,3+&-! :#3.#! #%2$! &+,! <$$&!/$%-3<($! /+)!
,$.#&+(+93.%(!+)!$.+&+@3.!)$%-+&-!'&,3(!)$.$&,(=E!"#$!)$-'(,-!%)$!<$3&9!*'<(3-#$;!%&;!%**(3$;!
3&!,#$!/+)@!+/!.+&/$)$&.$!%&;!G+')&%(!*'<(3.%,3+&-K!-+/,:%)$K!/'&.,3+&%(!@+;$(-K!%&;!-$)23.$-E!
 
>$-*+&-3<($!*%),&$)P!T0"K!Q)&+!H&32$)-3,=!+/!"$.#&+(+9=!
_$%;!+/!)$-$%).#!*)+9)%@@$!7_>?8P!?)+/E!J)E!0&9E!?%2$(!c$@ot\!
!
D8!-&,.%&.,#! EFG!
M$&3+)!)$-$%).#$)-!d!_>?!! CCECB!
>$-$%).#$)-! CXEDY!
>$-$%).#!%--3-,%&,-! UEZC!
>$-$%).#!-'**+),!-,%//!! B!
F+&*$! HH?JJ!

Table 10.1  RP structure 
!
!

 Research	teams	and	their	activities	
• "*)2.//1,7$)($:,()*+&'1),$(*)+$+G%'1+.-1&$-&'&$TS"V::U$

o! 0&!ABCDK!:$!*$)/+)@$;!3&F;$*,#! /'),#$)! )$-$%).#!+/!$6*(+3,%,3+&!+/! ,#$!%(9+)3,#@-!+/!
$6,)%.,3+&! %&;! '&;$)-,%&;3&9K! ;%,%! @3&3&9K! 23-'%(3L%,3+&K! %&;! )$&;$)3&9! 3&! -$($.,$;!
%**(3.%,3+&-E!0,!@+-,(=!3&2+(2$;!)$-$%).#!3&!,#$!%)$%!+/!.+&2+(',3+&%(!&$')%(!&$,:+)\-!
74``-8E!

o! S$! *$)/+)@$;! %(-+! %&%(=-3-! +/! 23;$+! /++,%9$! +/! '&\&+:&! -+').$! :3,#! ,#$! %3@! ,+!
'&;$)-,%&;! ,#$! -.$&$! .+&,$&,-! %&;! .%@$)%! *(%.$@$&,E! J$,$.,3+&K! )$.+9&3,3+&! %&;!
+)3$&,%,3+&!+/!+<G$.,-!*)$-$&,!3&!,#$!23;$+!/++,%9$!/+)!-,%,3-,3.%(!*')*+-$-!%&;!/+)!,#$!
*')*+-$-!+/!'&;$)-,%&;3&9!,#$!-.$&$!%-!%!:#+($!%&;!'&;$)-,%&;3&9!,#$!.%@$)%!*(%.$@$&,!
3&!,#$!-.$&$!:%-!+/!3&,$)$-,!%-!:$((E!

o! M3@3(%)(=!,+!,#$!*)$23+'-!*$)3+;K!,#$!)$-$%).#!:%-!$6$.',$;!@%3(=!:3,#!/+.'-!+&!&+&F
-'*$)23-$;!)+<'-,!@$,#+;-!,#%,!#%2$!,#$!<$-,!%**(3.%,3+&!*+,$&,3%(!;'$!,+!%2+3;%&.$!+/!
#'@%&!:+)\E!
!
R$=!*$)-+&-P!*)+/E!0&9E!O;%@!_$)+',K!?#EJEK!*)+/E!>`J)E!O($6%&;$)![$;'&%K!4M.E!
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• :,-G/'*1&%$&EE%12&'1),/$)($&-0&,2.-$:,()*+&'1),$'.2B,)%)75$TS"V::U$$
o! "#$! )$-$%).#! :$! .+&;'.,$;! 3&! ABCD! 3&2+(2$;! 4?M! %&;! 0+"! 3&! %**(3.%,3+&-K! -'.#! %-!

wM@%),!43,3$-xK!,)%//3.K!%&;!wM@%),!_+@$-xE!"#$!@+-,!%.,'%(!%)$%-!:$)$!-*$$.#!;%,%!
@3&3&9!3&!,)%&-*+),%,3+&!%**(3.%,3+&-E!"#$!)$-$%).#!;+$-!&+,!3&2+(2$!;3)$.,!;$*(+=@$&,!
+/!%**(3.%,3+&-!3&!3&;'-,)=!<',!)%,#$)!3&/)%-.,)'.,')$!%&;!3,-!*)+,$.,32$!.+@*+&$&,-E!!

o! S$!.+&,3&'$;!:+)\3&9!:3,#!5)3.--+&!+&!-*$$.#!;3%)3L%,3+&!%&;!`""!+&!-*$%\$)F%:%)$!
-*$$.#! )$.+9&3,3+&E! S$! ;3;K! %-! *(%&&$;K! %.,32$(=! -$$\! /+)! +,#$)! +**+),'&3,3$-! 3&!
.+((%<+)%,3+&!:3,#!.+@*%&3$-E!O!&$:!%)$%!7(3&\!%&%(=-3-8!#%-!<$$&!+*$&$;!3&!-=&$)9=!
:3,#! ,#$! &$:(=! -,%),$;! 5H! _ABABFM$.')3,=! *)+G$.,! >+6%&&$E! 0&! %((! -.$&%)3+-K! :$!
$2%('%,$;! ,#$! 4?Hk]?Hk@$@+)=! &$$;-! %&;! *+--3<3(3,=! +/! %**(=3&9! _?4! %&;! &+&F
.+&2$&,3+&%(!%..$($)%,3+&!*(%,/+)@-E!

o! "#$!)$-$%).#!:%-!%**(3$;!%(-+!3&!.+&G'&.,3+&!:3,#!,#$!&$:(=!-,%),$;!`%,3+&%(!4$&,)$!+/!
4+@*$,$&.$!/+)!4=<$)-$.')3,=E!
!
R$=!*$)-+&P!;+.E!0&9E!^'\ly!Q')9$,K!?#EJE!
!

• "*)2.//1,7$)($01-.)/.WG.,2./$&,-$/E..2B $
o! 0&!ABCDK!)$-$%).#!;3;!.+&,3&'$K!%-!*(%&&$;K!:3,#!/+.'-!+&!,$.#&3N'$-!/+)!@'(,3F(3&9'%(!

)+<'-,!;%,%!@3&3&9!/)+@!-*$$.#!;%,%!3&!%;2$)-$!.+&;3,3+&-E!0&!-*$%\$)!)$.+9&3,3+&!7M>8K!
%.,323,3$-!/+.'-$;!`0M"!ABCD!M*$%\$)!)$.+9&3,3+&!$2%('%,3+&!,%)9$,3&9!.+&2$)-%,3+&%(!
,$($*#+&$!-*$$.#!74"M8!%&;!%';3+!/)+@!23;$+!7O/b8E!S$!3&2$-,39%,$!,#$!*$)/+)@%&.$!
+/! 3F2$.,+)! %&;! 6F2$.,+)! @+;$(-K! %&;! *$)/+)@$;! -=-,$@! /'-3+&E! 0&! %',+@%,3.! -*$$.#!
)$.+9&3,3+&K!%,,$&,3+&!:%-!@+-,(=!*%3;!,+!,#$!<%-3.-!+/!&$')%(!OM>!-=-,$@-!7,$@*+)%(!
)$-+(',3+&K!)$*)$-$&,%,3+&! ($2$(-K! %&;! /'-3+&! :3,#! +,#$)! @+;%(3,3$-8!h! ,#3-! :+)\! 3-!
)'&&3&9! .+&.'))$&,(=! :3,#! ,#$! &$:(=! -,%),$;! `5H>5[V! *)+G$.,! /'&;$;! '&;$)! ,#$!
]O4>! w5e?>Ix! -.#$@$! %&;! %(-+! _ABAB! >IeO``5! %&;! 4($%&M\=O"4IA! %&;!
JO>?O!^+)$($3!%&;!0O>?O![%,$)3%(E!0&!%;;3,3+&!,+!<%-3.!)$-$%).#K!:$!*)+23;$;!%!-$,!
+/!%**(3.%<($!)$-'(,-K!@%3&(=!%.+'-,3.!@+;$(-!/+)!OM>!+/!-$2$)%(!(%&9'%9$-!7-+@$!&$:K!
3&!-+@$!+/!,#$@!'*9)%;$!+/!$63-,3&9!@+;$(-8!/+)!3&;'-,)3%(!*%),&$)-K!-'.#!%-!,#+-$!:3,#!
:#+@!,#$!.+((%<+)%,3+&!$63-,-K!3&.(';3&9!?#+&$63%!74L$.#!>$*'<(3.8K!>%=,#$+&!QQ`!
7HMO8K!`""!7j%*%&8K!%&;!5)3.--+&!7M:$;$&8E!!
!
R$=! *$)-+&-P!!J+.E!J)E!0&9E! j%&! i$)&+.\uK!0&9E! I&;s$G! ]($@<$\K!?#EJEK!0&9E!?%2$(!
[%,ŠG\%K!?#EJE!

• #)+EG'.*$01/1),$&,-$*.2)7,1'1),$ $
o! "#$!)$-$%).#!*$)/+)@$;!3&!ABCD!/+.'- $;!+&!%..$($)%,3+&!+/!&$:!%&;!)+<'-,!%(9+)3,#@-!

+/!-.$&$!'&;$)-,%&;3&9!%&;!+<G$.,!;$,$.,3+&k)$.+9&3,3+&!+&!@+;$)&!*(%,/+)@-!-'.#!%-!
$@<$;;$;!*(%,/+)@-K!@'(,3F4?H!%&;k+)!]?F]?HK!%&;!%(-+!T?]O!.+@<3&$;!:3,#!4?H-E!
"#$! )$-$%).#! .+&,3&'$;! ,+! '-$!&+&F,)%;3,3+&%(!3@%9$! -+').$-K! -'.#!%-!@'(,3$6*+-')$!
_J>!%&;!@'(,3-*$.,)%(!3@%9$-E!56*$)3@$&,-!%&;!$2%('%,3+&!+/!,#$!%(9+)3,#@-!%&;!,#$!
%.N'3)$;! ;%,%! :%-! .%))3$;! +',! %&;! ,#$! @$,#+;-! :$)$! /'),#$)! )$/3&$;E! S$! &$:(=!
)$-$%).#$;!^39#,T3$(;-!7%(-+!3&!.+&G'&.,3+&!:3,#!,#$!^++\3&9](%--!;3-*(%=!,$.#&+(+9=8E!
?%),-! +/! ,#$! )$-'(,-! :$)$! @%;$! *'<(3.(=! %2%3(%<($E! S$! %(-+! @%&%9$;! ,+! +<,%3&!
*%),3.3*%,3+&!3&!&$:!)$-$%).#!*)+G$.,-K!-'.#!%-!"O4>!`%,3+&%(!4$&,)$!+/!4+@*$,$&.$!
3&! 4=<$)-$.')3,=! +)! ?$&,%! ['M34! *)+G$.,K! _ABAB! 54M5^! T3,I*,3b3-! %&;! "O4>!
QI>54!*)+G$.,-!%-!:$((!%-![3&3-,)=!+/!4'(,')$!?5>I!*)+G$.,E!
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R$=!*$)-+&-P!?)+/E!J)E!0&9E!?%2$(!c$@ot\K!0&9E!"+@ly!M,%)\%K!0&9E!j%&!?$o32%K!?#EJEK!
0&9E!J%23;!Q%s3&%K!?#EJEK!0&9E![%)\€,%!j')l&\+2lK!?#EJK!0&9E![3.#%(!R'(%K!0&9E![%),3&!
R+(lsK!?#EJE!

!
• X,)N%.-7. $61,1,7$(*)+$3)2G+.,'/$&,-$6G%'1+.-1& $

o! 0&!ABCDK!:$!.+&,3&'$; !)$-$%).#!3&!,#$!;+.'@$&,!3&/+)@%,3+&!$6,)%.,3+&!%)$%!%-!*(%&&$;E!
"#$!/+.'-!:%-!+&!$6*$)3@$&,%(!$2%('%,3+&!+/!,#$!*)+*+-$;!@$,#+;-!%&;!3@*)+2$@$&,-!
+&!(%)9$!;%,%!-$,-E!"#$!)$-$%).#!%(-+!/+.'-$;K!%-!*(%&&$;K!(3&\3&9!+/!,#$!;%,%!.+&,%3&$;!
3&!:$<!;+.'@$&,-!,+!$63-,3&9!-$@%&,3.!;%,%<%-$-!-'.#!%-!JQ?$;3%E!I')!)$-$%).#!3&!,#$!
%)$%!+/!N'$)=3&9!%&;!@3&3&9!;%,%!$6,)%.,$;!/)+@!23;$+!.+&,3&'$;!%-!:$((!:3,#!,#$!/+.'-!
+&!-'**+),3&9!3&/)%-,)'.,')$E!S$!/'),#$)!/+.'-$;!,#$!#3;;$&!-'<F*)+.$--!%&%(=-3-!:3,#!
'-$!+/!%;2%&.$;!,$.#&3N'$-K!-'.#!%-!;$.(%)%,32$!@3&3&9!%**)+%.#E!?%),!+/!,#$!)$-$%).#!
:%-!;+&$!3&!.+&G'&.,3+&!,+!,#$!)$-$%).#!.%))3$;!+',!3&!,#$![3&3-,)=!+/!0&,$)3+)!%-!:$((!%-!
[3&3-,)=!+/!4'(,')$!%&;!*%),!+/!,#$!)$-'(,-!:%-!)$($%-$;!3&!,#$!/+)@!+/!+*$&!-+/,:%)$!
,++(-E!

R$=! *$)-+&-P! J+.E! 0&9E! j%)+-(%2! c$&;'(\%K! 4M.EK! 0&9E! >%;$\! Q')9$,K! ?#EJEK! 0&9E!
b(%;3@t)!Q%),t\K!?#EJE!

!
• P3$7.)+.'*12$+)-.%%1,7"$

o! [+)$!)$-$%).#!%&;!;$2$(+*@$&,K!*$)/+)@$;!3&!ABCDK!:%-!;+&$!3&!)+<'-,!%(9+)3,#@-!%&;!
%**(3.%,3+&-! +/! VJ! $&23)+&@$&,! *$).$*,3+&! %&;! @+;$((3&9! 3&! )+<+,3.K! $-*$.3%((=! /+)!
-#%)$;!:+)\-*%.$!%**(3.%,3+&-!:#$)$!#'@%&-!%&;!)+<+,-!.+((%<+)%,$E!S$!/+.'-$;!+&!
VJ!9$+@$,)=!@+;$((3&9!/)+@!4"!-.%&-!:3,#!%**(3.%,3+&-!3&!@$;3.3&$E!̀ +2$(!%**)+%.#$-!
/+)! ($%)&3&9!%&;!@+;$((3&9! ,3--'$!9$+@$,)=!<%-$;!+&! ;$$*!($%)&3&9! ,$.#&3N'$-! :$)$!
$6*(+)$;!%-!*(%&&$;E!"#$!9+%(!:%-!,+!($%)&!%!,3--'$!9$+@$,)=!/)+@!VJ!3@%9$!;%,%!3&!
+);$)!,+!)$.+2$)!,#$!+*,3@%(!VJ!9$+@$,)=!%/,$)!%&!3&G')3$-E!O!-+/,:%)$!3&!,#$!/+)@!+/!%&!
+*$&! -+').$! :%-! *)$*%)$;E! S$! .+&,3&'$;! ,#$! .++*$)%,3+&! :3,#! ]5IJ>I[K! -E)E+E!
$-*$.3%((=! +&! +',;++)! VJ! @%**3&9E! "#$! .+((%<+)%,3+&! :3,#! ,#$! 3&;'-,)3%(! *%),&$)!
"5M4O`!VJ0[!74L$.#!>$*'<(3.8!.+&,3&'$;!%(-+!N'3,$!-'..$--/'((=E!

R$=!*$)-+&-P!0&9E!c;$&Š\![%,$)&%K!0&9E![%),3&!b$Ž%-K!0&9E![3.#%(!a*%&Š(K!?#EJEK!0&9E!
I(;s3.#!R+;=@E!

!
• 3&'&$E*./.,'&'1),$&,-$01/G&%1O&'1),$$

o! 0&!ABCDK!:$!@%;$!/' ),#$)!*)+9)$--!:3,#!,#$!%(9+)3,#@-!+/!)$%(F,3@$!)$&;$)3&9!+/!)$%(3-,3.!
23-'%(! $//$.,-! -'.#! %-! )%3&K! -&+:K! #%3(E! S$! .+&,3&'$;! ,#$! )$-$%).#! +/! %',+@%,3.!
.%(3<)%,3+&! +/! -')2$3((%&.$! .%@$)%-! /+)! ,#$! *')*+-$! +/! 23-'%(3L%,3+&! +/! ;%,%! <=!
%'9@$&,$;!)$%(3,=!3&,+!,#$!-')2$3((%&.$!-.$&$-E!"#$!3@*%.,!3-!@+-,(=!,%)9$,$;!+&!,)%//3.!
-')2$3((%&.$!<',!:$!3&2$-,39%,$;!%(-+!,#$!*+--3<3(3,=!+/!%**(3.%,3+&!+/!,#$!,$.#&3N'$-!3&!
+,#$)! -')2$3((%&.$! ;+@%3&-E!S$! .+&,3&' $;! ,#$! )$-$%).#!3&! ;$2$(+*@$&,!+/!%',+@%,3.!
.%(3<)%,3+&!+/!.%@$)%-!+&!)393;!+<G$.,-!3&!+);$)!,+!*)+23;$!;%,%!$E9E!/+)!%'9@$&,$;!)$%(3,=!
%**(3.%,3+&-!%&;!:$!$6*$)3@$&,$;!:3,#!3@%9$-!:3,#!)%;3%(!;3-,+),3+&-!%&;!&+&F.$&,)%(!
+*,3.%(!%63-E!"#$!%(9+)3,#@-!:$)$!,$-,$;!+&!)$%(!%&;!-3@'(%,$;!;%,%!%&;!$2%('%,$;E!
!
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R$=!*$)-+&-P!*)+/E!0&9E!O;%@!_$)+',K!?#EJEK!0&9E!bt,ŠL-(%2!Q$)%&K!?#EJEK!0&9E![3.#%(!
[%, uy$\!

!
• 422.%.*&'1),$1,$/E.21&%1/.-$B&*-N&*.$

o! T'),#$)! )$-$%).#! 3&! #39#! *$)/+)@%&.$! '-3&9!#$,$)+9$&$+'-! %).#3,$.,')$-! %&;! $&$)9=!
.+&-'@*,3+&!$//3.3$&.=!.+&,3&'$;!3&!ABCD!%&;!:$!-,';3$;!%(9+)3,#@-!3&!)$%(!-3,'%,3+&!
%**(3.%,3+&-K! -*$.3/3.%((=! 3&! @%**3&9! +/! %(9+)3,#@-! <$,:$$&! T?]O! %&;! 4?H! 3&!
w.+&&$.,$;x! -,)'.,')$-E! S$! /'),#$)! 3&2$-,39%,$;! ,#$! )$%(F,3@$! 3@%9$! *)+.$--3&9! %&;!
)$.+9&3,3+&!3&!T?]OE![+)$+2$)K!3&!ABCD!:$!*%3;!@+)$!%,,$&,3+&!+&!,#$!*+--3<3(3,3$-!+/!
%',+@%,$;! ;$-39&! ,++(-K! -'.#! %-! _39#! ^$2$(! M=&,#$-3-! 7_^M8! 3&! +);$)! ,+! 3&.)$%-$!
*)+;'.,323,=!+/!:+)\!%&;!+*,3@3L%,3+&!+/!,#$!.3).'3,!/$%,')$-E!"#$!)$-'(,-!:$)$!$2%('%,$;!
+&!)$%(!(3/$!%**(3.%,3+&-E!
!!
R$=!*$)-+&-P!J+.E!J)E!0&9E!I,,+!T'ot\K!J+.E!0&9E!>3.#%);!>••3o\%K!?#EJEK![QOK!0&9E!
bl.(%2!a3@$\!
!

• 8.+&,'12$N.H$'.2B,)%)71./$$
o! 5//3.3$&.=!+/!,#$!*%)%(($(!%&;!;3-,)3<',$;!@%.#3&$!($%)&3&9!:%-!+&$!+/!\$=!,%)9$,-!+/!+')!

)$-$%).#!3&!ABCDK!%-!%(-+!*(%&&$;E!S$!/+.'-$;!+&!%;2%&.$;!+&F(3&$!($%)&3&9!@$.#%&3-@-!
,#%,!.%&!'*;%,$!,#$!@+;$(!<%-$;!+&!&$:(=!%2%3(%<($!;%,%!3&!%!/%-,!'*;%,$!*)+.$;')$E!S$!
%(-+!)$-$%).#$;!-,)$%@!*)+.$--3&9!(3&\$;! ,+!;3-,)3<',$;!@$--%93&9!*(%,/+)@-K!-'.#!%-!
O$)+&! +)! O*%.#$! R%/\%K! %&;! %,,$@*,$;! 3&,$).+&&$.3+&! ,#$! )$-'(,-! :3,#! %;2%&.$;!
@%.#3&$! ($%)&3&9! /)%@$:+)\-K! -'.#!&$')%(!&$,:+)\-!+/! ")%&-/+)@$)! ,=*$-E!S$! \$*,!
*%),3.'(%)!%,,$&,3+&!+&!]?HF<%-$;!%..$($)%,3+&!@$.#%&3-@-!,#%,!.%&!+2$).+@$!(3@3,-!+/!
-,%&;%);!;3-,)3<',$;!$&23)+&@$&,-!:3,#!(++-$(=!.+'*($;!]?H!&+;$-E!S3,#+',!,#$!]?H!
%..$($)%,3+&!7'-3&9!,#$!-,%&;%);!4?H-8K!,#$!)$-'(,-!:+'(;!&+,!<$!*+--3<($!,+!%.#3$2$E!

!
R$=! *$)-+&-P! J+.E! >`J)E! ?%2$(! M@)•K! ?#EJEK! 0&9E! ^'<+@t)! I,)'-3&%K! 0&9E! j%)+-(%2!
J=,)=.#K!?#EJEK![9)E!?$,)!a\+;%!

!
• Y)*+&%$%&,7G&7./$&,-$7*&++&*/ $

o! 0&!ABCDK!3&-*3)$;!<=!,#$!*)$23+'-!&+&F.+&,3&'+'-!%**)+%.#K!:$!3&2$-,39%,$;!&$:!.+;3&9!
+/!.+&,$6,!;$*$&;$&.3$-!3&!+);$)!,+!;$.)$%-$!,#$!&'@<$)!+/!&$.$--%)=!.+&,$6,F-$&-3,32$!
)'($-!:3,#+',!%!;)+*!+/!,#$!$6*)$--32$&$--!3&!,#$!-,';3$;!/+)@%(!@+;$(-E!"#$!@+;$(-!
3&.(';$;! -.%,,$)$;! .+&,$6,!9)%@@%)-!%&;! ,)$$F.+&,)+(($;!9)%@@%)-E!Q$-3;$-! ,#3-K! :$!
.+&,3&'$; ! +')! )$-$%).#! +/! &+&F.+&,3&'+'-! *)+.$--3&9! +/! .+&,$6,! 3&/+)@%,3+&! '-3&9!
G'@*3&9!%&;!)$9'(%,$;! /+)@%(!@+;$(-E!T'),#$)@+)$K!:$!;$2$(+*$;!%;;3,3+&%(!@+;$(-!
%&;!@$,#+;-!+/!*)+.$--3&9!+/!(++-$(=!.+'*($;!.+&,$6,!3&/+)@%,3+&!3&!,#$!9)%@@%)-!%&;!
%',+@%,%E![+)$+2$)K!:$!*%),3.3*%,$;!3&!%!-,';=!+/!2'(&$)%<3(3,3$-!+/!*%--:+);F*)+,$.,$;!
.+@*',$)!-=-,$@-E!

R$=!*$)-+&-P!?)+/E!>`J)E!O($6%&;$)![$;'&%K!4M.EK!J+.E!J)E!0&9E!J'y%&!R+(lsK!0&9E!
c<=&Š\!Rs32\%K!?#EJE!

!
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 Research	outcomes	
F02#! 8$*) ! :%&.*$!
j+')&%(!*%*$)-!73@*8! X! CV!
I,#$)!*%*$)-!7*)+.$$;3&9-K!z8! AC! AU!
I',.+@$-!+/!%**(3$;!)$-$%).#!7*%,$&,-K!-+/,:%)$K!$,.E8! U! V!

!"#$%&:;()&*%+&,%-./-0"12%&31432"5/-6&/.&57%&-%6%"-27&,-/8-"00%&

4$%1/'$)($'B.$IJ$+)/'$1+E)*'&,'$)G'2)+./$)($'B.$*./.&*2B$E*)7*&++.$1,$KJILM$
!
CE! `IbI"`•!I&;s$GK!?^4_I"!I(;s3.#K!]^5[Q5R!I&;s$GK!i5>`I4R•!j%&!%!QH>]5"!

^'\lyE!O&%(=-3-!+/! J``!M*$$.#!M39&%(!5&#%&.$@$&,! /+)!>+<'-,!M*$%\$)!>$.+9&3,3+&E!
4+@*',$)!M*$$.#!%&;!^%&9'%9$K!)+oE!ABCDK!oE!XZK!-E!1BVF1ACE!0MM`!BZZXFAVBZE!0T!~!CEZXYE!
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 Project	activity	
0&,$)&%,3+&%(!>dJ!*)+G$.,-P!

!#,F&G$.$8$-&. D#"%$."2&%GH.
+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.
9,#.K!.8%.'()*.
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
LP4"GG&6$&1Q.
>4J0/:8$$&1Q.
! 46-"%%&1O.

;&2";"K$'  -MegaModelling 
at Runtime - scalable model-
based framework for 
continuous development and 
runtime validation of complex 
systems. 

H2020 
ECSEL 

2017-2020 
266 5,721 A 

>!<PN<K.ST7<  -Robust 
SPEAKER DIariazation 
systems using Bayesian 
inferenCE and deep learning 
methods  

H2020 2017-2019 
1,321 3,855 A 

<+<.>!<PN<K - Robust End-
To-End SPEAKER recognition 
based on deep learning and 
attention models  

H2020 2019-2021 
2,031 3,142 A 

IT+B!+T?T> -From the cloud 
to the edge - smart IntegraTion 
and OPtimisation Technologies 
for highly efficient Image and 
VIdeo processing Systems  

H2020 
ECSEL  

2018-2020 
779 9,134 A 

B77P;. UB7K -
ClassificAtion & Machine 
Translation 

CEF 2019-2021 
5,456 10,865 A 

7B;!VSKBE<> -
Framework of key enabling 
technologies for safe and 
autonomous drones´ 
applications 

ECSEL 2019-2022 
2,417 14,746 A 

7#,JJ47!!  -Ecosystem for 
Services based on integrated 
Cross-sectorial Data Streams 

H2020-ICT 2018-2020 
4,144 8,856 A 

P+7B' - Automatic collection 
and processing of voice data 
from air-traffic 
communications  

H2020 2019-2022 
2,005 3,714 A 

KBWPEE< -Real time 
network, text, and speaker 
analytics for combating 
organized crime  

H2020 2019-2022 5,714 7,755 A 

!
!
`%,3+&%(!9)%&,-!k!-*$.3/3.!-'**+),P!

!#,F&G$.$8$-&. D#"%$.
+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.9,#.
K!.8%.'()*.
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
LP4"GG&6$&1Q..
>4J0/:8$$&1Q..
! 46-"%%&1O.

 CPK - Using Semantic 
Technologies to Access 
Cultural Heritage Through The 
Central Portal of Czech 
Libraries 

MC  2016-2020 3,538 17,581 A 
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V3C - Visual Computing 
Competence Center 

TA CR 2012-2019 6,725 53,374 A 

Information Mining in 
Speech Acquired by Distant 
Microphones -DRAPÁK 

Ministry of 
the Interior 
CZ 

2015-2020 1,999 10,020 A 

VRASSEO - Tools and 
Methods for Video and Image 
Processing to Improve 
Effectivity of Rescue and 
Security Services Operations 

Ministry of 
the Interior 
CZ 

2017-2020 6,445 23,165 A 

PERO - Advanced content 
extraction and recognition for 
printed and handwritten 
documents for better 
accessibility and usability 

MC 2018-2022 4,037 19,700 A 

Neural Representations in 
multi-modal and multi-lingual 
modeling 

GA CR 2019-2023 4,610 24,328 A 

Improving Robustness in 
Automatic Speaker 
Recognition 

GA CR 2017-2019 1,556 4,611 A 

Research and development of 
diagnostic unit for forming 
machines - 4dot 

Ministry of 
Industry and 
Trade CZ 

4/2017-2019 600 1,820 A 

BOREC - Colour Image in 
"Realtime Embedded 
Computing" 

TA CR 2018-2020 1,364 4,104 A 

SMARTCarPark - 
Surveillance Monitoring, 
Analysis  and Re-identification 
of Traffic for Enhanced Car 
Parking 

TA CR 2018-2020 2,715 8,145 A 

System for image data 
analysis to attend needs of 
Police of the Czech Republic 

Ministry of 
Industry and 
Trade CZ 

2017-2018 -125  A 

Employment of artificial 
intelligence into an emergency 
call reception 

Ministry of 
Interior of the 
Czech 
Republic 

2019-2020 972 5,343 A 

MuSiC - Multi-level Security 
for Critical Services 

MEYS CZ 
INTER 
EXCELLENC
E 

2018-2020 1,963 5,073 A 

enetCollect- Large-Scale 
Information Extraction and 
Gamification for 
Crowdsourced Language 
Learning 

MEYS CZ 
INTER COST 2018-2021 1,397 3,888 A 
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Distant Reading for 
European Literary History 

MEYS CZ 
INTER COST  2018-2021 1,328 4,666 A 

NOSICI - Neural networks 
for signal processing and 
speech data mining 

TA CR 2018-2019 2,028 4,057 A 

Collaborative robot 2.0: 
cognition of the work 
environment, augmented 
reality-based user interface, 
simple deployment and 
reconfiguration 

TA CR 2017-2019 1,642 4,726 A 

Computer-Aided Analysis 
and Prediction of Child 
Growth and Development 

TA CR 2018-2021 452 1,350 A 

Progressive Image 
Processing Algorithms 

TA CR 2018-2021 1,285 3,138 A 

SECUre SENsors and data TA CR 2019-2020 962 6,908 A 

TRACTOR: TRaffic 
Analysis and seCuriTy 
OpeRations for ICS/SCADA 

TA CR 2019-2020 1,214 3,191 A 

Artificial Intelligence Driven 
Autonomy - NaCCAS - AIDA 

TA CR 2019-2020 4,890 11,140 A 

AI for Traffic and Industry 
Vision - AITIV 

TA CR 2019-2021 704 4,750 A 

Flight Training Evaluation 
Software 

TA CR 2019-2021 2,968 9,183 A 

Development of indoor 
software for cycling - Rouvy 
AR 

Ministry of 
Industry and 
Trade of the 
CZ 

2017-2020 889 3,883 A 

Deep-Learning Approach to 
Topographical Image Analysis 

Ministry of 
Education, 
Youth and 
Sports CZ 

2019-2022 639 3,900 A 

Research and development of 
the monitoring part of forging 
presses –Sensory (4dot)  

Ministry of 
Industry and 
Trade of the 
CZ 

2019-2022 250 2,800 A 

Test-it-off: Robotic offline 
product testing 

Ministry of 
Industry and 
Trade of the 
CZ 

2019-2021 867 6,110 A 

 

!
!
!
!
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4+&,)%.,!)$-$%).#P!

!#,F&G$.$8$-&. 7,%$#"G$8%2.
"0$R,#8$H.

+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.9,#.
K!.8%.'()*.
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
L74
G,%$#"G$&1Q.
E4%&2,$8"$&1Q.
! 46-"%%&1O.

Auto-Navigation for Urban 
Air Mobility 

Honeywell  2019 940 940 C 

Research and development 
for CadWork Informatik a.g. 

CadWork 
Informatik 
a.g. 

continuing 1,560  C 

Research and Development 

Raytheon 
BBN 
Technologies 

continuing 3,748  C 

Exploiting Language 
Information for Situational 
Awareness (ELISA) 

LORELEI 2015-2019 1,172  C 

Recognition, extraction and 
analysis of information in 
images 

Alliu, s.r.o. 10/2019-3/2020 350 650 C 

Project SRE - Speaker 
REcognition 

ROI Hunter, 
a.s. 1/2019-12/2019 265 265 C 

Speech enhancement front-
end for robust automatic 
speech recognition with large 
amount of training data 

NTT 
Corporation 1/2019-12/2019 665 665 C 

Framework for Highly 
Integrated Advanced Systems 
AP2 

ŠKODA 
AUTO a.s. 11/2019-12/2019 1,941 1,941 C 

Deep learning methods for 
3D image processing 

TESCAN 
3DIM, s.r.o. 1/2019-12/2019 870 870 C 

Methods for extracting and 
detecting patterns in the 
program code 

Avast Softw. 9/2017-8/2021 540 2,016 C 

Image segmentation for 
mineralogical analysis 

TESCAN 
Brno, s.r.o. 1/2019-12/2019 375 375 C 

Development of VRUT 
application for Škoda auto 

ŠKODA 
AUTO a.s. 3/2018-12/2019 1,173 1,736 C 

Research of computer vision 
algorithms, enhanced reality 
and related user interfaces 

ONEPROVE 
s.r.o. ongoing 898 898 C 

Configuration and security of 
an embedded sensor data 
acquisition system 

CAMEA spol. 
s r.o. 11/2019-12/2020 600 1,500 C 
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Speaker Change Point 
Detection (SCPD) in media 
content 

Ericsson 4/2018-9/2019 1,288 1,288 C 

Improvements of the 
precision for mobile 3D 
mapping system 

GEODROM, 
s.r.o. 6/2019-12/2019 375 375 C 

!
! !
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!!  H).#,)*$%-*H$3)*N,.6'&).&#,)0Q*B)&4/,50 Q*$%-*:,/&/./C0 *
 Research	programme	overview		

"#$! )$-$%).#!3-! /+.'-$;!+&!%;2%&.$;!@$,#+;-!+/!@+;$((3&9K!;$-39&K!2%(3;%,3+&K!2$)3/3.%,3+&K!
-3@'(%,3+&K!%;%*,%,3+&K!%&;!,$-,3&9!+/!.+@*',$)F<%-$;!-=-,$@-!73&.(';3&9!$@<$;;$;!-=-,$@-8K!
*)3@%)3(=! .+&-3;$)3&9! ,#$! %-*$.,-! +/! -%/$,=! %&;! -$.')3,=K! %&;! %..$&,3&9! *%)%(($(! *)+.$--3&9!
7@'(,3F!%&;!@%&=F.+)$!-=-,$@-K!%..$($)%,+)-!<%-$;!+&!-*$.3%(3L$;!.#3*-!%&;!T?]O-8K!#39#!-*$$;!
.+@@'&3.%,3+&!7#39#!-*$$;!&$,:+)\-K!3&,$)&$,!+/!,#3&9-8K!-@%),!%&;!%;%*,32$!-=-,$@-K!%&;!(+:!
*+:$)!-+(',3+&-E!?%),3.'(%)!)$-$%).#!9+%(-!%)$!/+)@$;!<=!,#$!9+%(-!+/!,#$!)$-$%).#!*)+G$.,-!,#$!
,$%@!@$@<$)-!%)$!3&2+(2$;!3&E!"#$!%**(3$;!)$-$%).#!%&;!;$2$(+*@$&,!3-!.+&;'.,$;!'&;$)!,#$!
'@<)$((%! +/! .+&,)%.,! )$-$%).#E! T+)! ABCDK! ,#$! )$-$%).#! +<G$.,32$-! :$)$! /+)@'(%,$;! 23%! ,#$!
)$-$%).#! +<G$.,32$-! +/! `?H! 00K!CX!&%,3+&%(! *)+G$.,-! %&;! 5H! *)+G$.,-! 7OfHOMK! O))+:#$%;!
"++(-K!"5">O[Oe K!%&;!?O[[I"_8E !
 
>$-*+&-3<($!*%),&$)P!T0"K!Q)&+!H&32$)-3,=!+/!"$.#&+(+9=!
_$%;!+/!)$-$%).#!*)+9)%@@$!7_>?8P!?)+/E!0&9E!^'\ly!M$\%&3&%K!?#EJE!
!
D8!-&,.%&.,#! EFG!
M$&3+)!)$-$%).#$)-!d!_>?!! CCEUX!
>$-$%).#$)-! YEVX!
>$-$%).#!%--3-,%&,-! XEB1!
>$-$%).#!-'**+),!-,%//!! B!
F+&*$! 3W?4W!

Table 11.1  RP structure 
!

 Research	teams	and	their	activities	
• 8.2G*1'5$ )($ +G%'1;&7.,'$ /5/'.+/F$ N1*.%.//$ /.,/)*$ ,.'N)*R/F$ &,-$ H1)+.'*12$

/5/'.+/$ $
o! 0&!,#$!%)$%!+/!<3+@$,)3.!-=-,$@-K!:$!/+.'-$;!@%3&(=!+&!;%@%9$;!/3&9$)*)3&,-!%&;!/%.$!

%&%(=-3-E! 0&! ,#$!.%-$! +/!;%@%9$;! /3&9$)*)3&,-K! ,#$! :+)\! .+&-3-,$;! +/! .%*,')3&9!&$:!
/3&9$)*)3&,-!7:$!*)$*%)$;!%!&$:!-.%&&3&9!:+)\*(%.$!/+)!,#$!H&32$)-3,=!_+-*3,%(!Q)&+K!
J$*%),@$&,! +/! J$)@%,+2$&$)+(+9=8K! %&%(=-3-! 7:$! ;$2$(+*$;! %(9+)3,#@-! /+)! ,#$!
;$,$.,3+&!+/!;%@%9$!3&!,#$!/3&9$)*)3&,!3@%9$!%&;!;$,$)@3&3&9!:#$,#$)!3,!3-!%..3;$&,%(!
;%@%9$!+)!%!;3-$%-$8K!*)+;'.,3+&!+/!/%\$-!7,#$!'-$!+/!;3//$)$&,!@%,$)3%(-!%&;!*)+;'.,3+&!
@$,#+;-8!%&;!,#$!9$&$)%,3+&!+/!-=&,#$,3.!/3&9$)*)3&,-!:3,#!2%)3+'-!;%@%9$-E!T+)!/%.$!
,$.#&+(+9=K!:$!#%2$!*)$*%)$;!%!9$&$)%,+)!+/!2%)3+'-!)+,%,3+&-!+/!,#$!VJ!@+;$(!+/!,#$!
)$%(!/%.$!%&; !)$.+9&3,3+&!+/!,#$!VJ!*+-3,3+&!+/!,#$!#$%;!3&!%!AJ!3@%9$E!S$!.+@*($,$;!
%&;!$2%('%,$;!%!-=-,$@!<%-$;!+&!@'(,3F%9$&,!-=-,$@!*)3&.3*($-!,#%,!%)$!%**(3$;!3&!,#$!
.+&,$6,!+/!:3)$($--!-$&-+)!&$,:+)\-E!!!

R$=!*$)-+&-P!?)+/E!0&9E![%),3&!J)%#%&-\uK!?#EJEK!J+.E!0&9E!T)%&,3y$\!c<+s3(K!?#EJE!
!

• ?+H.--.-$/5/'.+/F$,.'N)*R/ F$&,-$E*)')2)%/""
o! "#$! )$-$%).#! :%-! @%3&(=! /+.'-$;! +&! ,#$! ;$-39&! +/! &$:! ,$.#&3N'$-! /+)! %&%(=-3-! +/!

.+@@'&3.%,3+&!3&!3&;'-,)3%(!%&;!0+"!&$,:+)\-!:3,#!)$-*$.,!,+!*+--3<3(3,3$-!+/!-$.')3,=!
,#)$%,!;$,$.,3+&!<%-$;!+&!3;$&,3/3$;!%&+@%(3$-!3&!&$,:+)\!,)%//3.E!0&!,#3-!.+&,$6,K!2%)3+'-!
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@$,#+;-!<%-$;!+&!*)+/3($!.)$%,3+&K!-,%,3-,3.%(!@+;$(3&9!%&;!,#$!'-$!+/!@%.#3&$!($%)&3&9!
@$,#+;-!/+)!,)%//3.!.(%--3/3.%,3+&!#%2$!<$$&!$6*(+)$;E!Q39!;%,%!*)+.$--3&9!@$,#+;-!/+)!
*)+.$--3&9!%&;!%;2%&.$;!%&%(=-3-!+/!.+@*',$)!.+@@'&3.%,3+&!:%-!+')!+,#$)!)$-$%).#!
/+.'-E!0&!*%),3.'(%)K!:$!-,';3$; !%!.+@<3&%,3+&!+/!<39!;%,%!*)+.$--3&9!,$.#&3N'$-!:3,#!
@%.#3&$! ($%)&3&9! @$,#+;-! ,+! 3;$&,3/=! %&;! .(%--3/=! $&.)=*,$;! .+&&$.,3+&-! +&! ,#$!
0&,$)&$,E!0&!,#$! /3$(;!+/! ;393,%(! /+)$&-3.!%&%(=-3-K!:$! .)$%,$;!3&,$)$-,3&9!)$-'(,-!3&!,#$!
;$,$.,3+&! +/! @3&3&9! &+;$-! +/! .)=*,+.'))$&.=! &$,:+)\-! %&;! 3@*)+2$;! @$,#+;-! /+)!
;3-,)3<',$;!%&;!]?H!%..$($)%,$;!*%--:+);!)$.+2$)=!/)+@!-$.')$!;+.'@$&,-E!

R$=!*$)-+&-P!J+.E!0&9E!I&;s$G!>=y%2uK!?#EJEK!0&9E!?$,)![%,+'y$\K!?#EJEK![EOE!
!
• #)+EG'.*$&*2B1'.2'G*./$&,-$-1&7,)/'12/ ""

o! 0&!,#$!%)$%!+/!/%'(,!,+($)%&,!-=-,$@-!3@*($@$&,$;!3&,+!T?]OK!,#$!)$-3-,%&.$!+/!.+&,)+(!
$($.,)+&3.-!+/!%&!$($.,)+@$.#%&3.%(!-=-,$@!<%-$;!+&!%!-+/,F.+)$!*)+.$--+)!)'&&3&9!+&!
T?]O!:%-!.+@*%)$;!:3,#!,#$!%**(3.%,3+&F-*$.3/3.!.+&,)+(!'&3,!3@*($@$&,$;!:3,#!,#$!
'-$! +/! b_J^E! "#$! )$-3-,%&.$! %9%3&-,! /%'(,-! +/! T?]O! #%);:%)$! )$.+&/39')%,3+&!
.+&,)+(($)! :%-! %(-+! 3&2$-,39%,$;E! 0&! ,#$! %)$%! +/! &$,:+)\3&9! #%);:%)$K! :$! '-$;!
%**)+63@%,$!.+@*',3&9!,$.#&3N'$-!,+!%..$($)%,$!/%-,!*%,,$)&!@%,.#3&9!3&!+);$)!,+!;$,$.,!
-39&%,')$-! +/! &$,:+)\! %,,%.\-E! `$:! #%);:%)$! %).#3,$.,')$-! #%2$! <$$&! ;$-39&$;! ,+!
%..$($)%,$!0JM!%&;!(%:/'(!3&,$).$*,3+&!-=-,$@-E!S$!-,%),$;! ,+! :+)\!+&!,#$!#%);:%)$!
%..$($)%,3+&!+/!$&.)=*,$;!,)%//3.!%&%(=-3-E!"#$!9+%(!:%-!,+!9$,!@+)$!3&/+)@%,3+&!%<+',!
,#$!$&.)=*,$;!.+@@'&3.%,3+&!%&;!;$,$.,!-$.')3,=!,#)$%,-!3&!&$,:+)\!,)%//3.E!

R$=! *$)-+&-P! J+.E! 0&9E! c;$&Š\! R+,l-$\K! 4M.EK! 0&9E! j%&! R+s$&$\K! ?#EJEK! 0&9E! j+-$/!
M,)&%;$(K!?#EJEK!0&9E!"+@ly![%),t&$\K!?#EJE!!

!
• !Z[8Z$2) ;-./17, "

o! 0&!,#$!%)$%!+/!*)+.$--+)!+*,3@3L%,3+&!%',+@%,3+&!/+)!%!-*$.3/3.!%**(3.%,3+&K!:$!/+.'-$; !
+&! -$%).#3&9!/+)! %&! +*,3@%(!-$,,3&9! +/! ;3//$)$&,! %**(3.%,3+&-! )'&&3&9! +&!,#$! -%@$!
*)+.$--+)E!O-!,#$!*)++/!+/!.+&.$*,K!:$!.#+-$!,#$!*%)%@$,$)3L%<($!>0M4Fb!*)+.$--+)E!!!
S$!;$2$(+*$;!%&!%(9+)3,#@!*)+23;3&9!%&!+*,3@%(!.+&/39')%,3+&!+/!,#$!*)+.$--+)!'&;$)!
;$-39&E! S3,#!,#$! -'**+),! +/! ,#$! %99)$9%,$;!?%)$,+! /)+&,!/+)! .+@@+&! %99)$9%,$;!
%**(3.%,3+&-!)'&&3&9!+&! ,#$!*)+.$--+)K! :$! ,$-,$;!2%)3+'-! -$,,3&9-!+/! ,#$!$2+(',3+&%)=!
%(9+)3#@!:#3.#!:%-!$@*(+=$;!,+!/3&;!,#$!,%)9$,!-+(',3+&E!!"#$!@$,#+;!+/!?%)$,+!/)+&,!
%99)$9%,3+&!:%-!*'<(3-#$;!3&!ABCDE!

R$=!*$)-+&-P!?)+/E!0&9E!"+@ly!_)'y\%K!4M.E!
!
• ?0)%0&H%.$B&*-N&*."

o! "#$!)$-$%).#!:%-!+)3$&,$;!,+!&$:!%**(3.%,3+&-!+/!$2+(',3+&%)=!.3).'3,!;$-39&E!56.$(($&,!
)$-'(,-!:$)$!+<,%3&$;K!3&!*%),3.'(%)K!3&!%**)+63@%,$!.3).'3,!;$-39&E!O**)+63@%,$!.3).'3,-!
:$)$!$@*(+=$;!,+!)$;'.$!*+:$)!.+&-'@*,3+&!3&!;$$*!&$')%(!&$,:+)\!%..$($)%,+)-E!S$!
%(-+! 3@*)+2$;! ,#$! %(9+)3,#@-! $6%.,(=! .+@*',3&9! ,#$! $))+)! @$,)3.-! 3&! ,#$! .+&,$6,! +/!
%**)+63@%,$!.3).'3,-E!O!.+F$2+(',3+&%)=!2$)-3+&!+/!4%),$-3%&!9$&$,3.!*)+9)%@@3&9!:%-!
*)+*+-$; !:#3.#!$&%<($;!'-!,+!-39&3/3.%&,(=!)$;'.$!,#$!,3@$!+/!$2+(',3+&!/+)!.#%(($&93&9!
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-=@<+(3.! )$9)$--3+&! ,%-\-E! S$! ;$2$(+*$;! %&! T?]OF<%-$;! %..$($)%,+)! .%*%<($! +/!
$//3.3$&,!)%&;+@&$--!,$-,3&9!+/!<3,!-$N'$&.$-!<=!@$%&-!+/!$2+(23&9!-*$.3%(3L$;!.3).'3,-E!!
T3&%((=K! $2+(',3+&%)=! %(9+)3,#@-! :$)$! $@*(+=$;! ,+! ;3-.+2$)! 3&,$)$-,3&9!
3@*($@$&,%,3+&-!+/!Q++($%&!/'&.,3+&-!)$($2%&,!/+)!.)=*,+9)%*#=E!

R$=!*$)-+&-P!?)+/E!0&9E!^'\ly!M$\%&3&%K!?#EJEK!;+.E!0&9E!c;$&Š\!b%yto$\K!?#EJEK!0&9E!
[3.#%(!Q3;(+K!?#EJE!

!
• 4G')+&'.-$0.*1(12&'1), ""

o! O!(+,!$//+),!:%-!3&2$-,$;!3&,+!)$-$%).#!+&!$//3.3$&,!,$.#&3N'$-!/+)!;$%(3&9!:3,#!(+93.-!
%&;!%',+@%,%!%-!%!<%-3.!<'3(;3&9!<(+.\!+/!2%)3+'-!2$)3/3.%,3+&!%**)+%.#$-E!0&!*%),3.'(%)K!
:$!#%2$!*)+*+-$;!%!&$:!;$.3-3+&!*)+.$;')$!/+)!,#$!SM\M!(+93.!7%:%);$;!<=!,#$!<$-,!
*%*$)!%:%);!+/!4OJ5!ABCD8!%-!:$((!%-!%!&$:!;$.3-3+&!*)+.$;')$!/+)!%!)3.#!.(%--!+/!
/+)@'(%$!+2$)!-,)3&9-!7%:%);$;! ,#$!<$-,!*%*$)!%:%);!+/!O"bO!ABCD8E!S$!#%2$!%(-+!
*)+*+-$;! %&! 3@*)+2$;! :%=! +/! .+@*($@$&,3&9! Q˜.#3! %',+@%,%! :3,#! %**(3.%,3+&-! 3&!
-+/,:%)$! 2$)3/3.%,3+&E! M39&3/3.%&,! )$-'(,-! #%2$! %(-+! <$$&! +<,%3&$;! 3&! ,#$! %)$%! +/!
%',+@%,$;! -=&,#$-3-! +/! *)+<%<3(3-,3.! -=-,$@-! :#$)$! %! &+2$(! %**)+%.#! <%-$;! +&!
%',+@%,3.%((=!)$/3&$;!%<-,)%.,3+&!:%-!*)+*+-$;E!T'),#$)K!+')!$6*$)3$&.$!:3,#!%',+@%,%!
#%-!<$$&!$6*(+3,$;!/+)!;$2$(+*3&9!&$:!,$.#&3N'$-!/+)!%**)+63@%,$!)$;'.,3+&!+/!&+&F
;$,$)@3&3-,3.! %',+@%,%! '-$;! /+)! #%);:%)$F%..$($)%,$;! &$,:+)\! ,)%//3.! @+&3,+)3&9E!
T3&%((=K!3&!.++*$)%,3+&!:3,#![3.)+-+/,!>$-$%).#!>$;@+&;!7HMO8K!:$!#%2$!*)+*+-$;!%!
&$:! %**)+%.#! /+)! ;$,$)@3&3L3&9! %',+@%,%! :3,#! <+'&;$;! .+'&,$)-! *%23&9! %! :%=! /+)!
$//3.3$&,!*%,,$)&!@%,.#3&9!:3,#!)$9'(%)!$6*)$--3+&-!$6,$&;$;!:3,#!<+'&;$;!)$*$,3,3+&!
.+&-,)%3&,-!7%**(3.%<($K!$E9EK!:#$&!%&%(=L3&9!-$.')3,=F.)3,3.%(!(+9-8E!!!

R$=!*$)-+&-P!?)+/E!0&9E!"+@ly!b+G&%)K!?#EJEK!;+.E![9)E!O;%@!>+9%($:3.LK!?#EJEK!0&9E!
I&;s$G!^$&9l(K!?#EJEK!>`J)E! [3(%&! i$y\%K!?#EJEK!0&9E!Q+#'-(%2!Rs$&%K!?#EJEK!0&9E!
O($y!M@)o\%K!?#EJE!

!
• 6)-.%%1,7F$/1+G%&'1),F$&,-$)E'1+1O&'1),""

o! >$-$%).#!:%-!/+.'-$;!+&!,#$!-*$.3/3.%,3+&!%&;!3@*($@$&,%,3+&!+/! ;3-,)3<',$;! .+&,)+(!
-=-,$@-!'-3&9!2%)3+'-!2%)3%&,-!+/!?$,)3!&$,-E!O!*+,$&,3%(!%**(3.%,3+&!+/!?$,)3!&$,-!2%)3%&,-!
3&!,#$!;$-39&!%&;!3@*($@$&,%,3+&!+/!0+"!:%-!/'),#$)!3&2$-,39%,$;E!"#$!*')*+-$!+/!,#$-$!
%.,323,3$-!3-!,+!9)%;'%((=!3@*)+2$!+')!.+&.$*,!+/!@+;$(3&9!%&;!;$2$(+*@$&,!+/!.+&,)+(!
%**(3.%,3+&-!:3,#!)$-*$., !,+!)$(3%<3(3,=!%&;!-$.')3,=E!

R$=!*$)-+&-P!J+.E!0&9E!b(%;3@t)!j%&+'y$\K!?#EJEK!0&9E!>%;$\!R+otK!?#EJE!
!
• 8GE.*2)+EG'1,7$'.2B,)%)71./""

o! "#$! M'*$).+@*',3&9! )$-$%).#! 9)+'*! .%))3$;! +',! )$-$%).#! 3&! ,#$! %)$%! +/! '(,)%-+'&;!
*)+*%9%,3+&!%&;! *#+,+%.+'-,3.!3@%93&9!+/! ,#$!<)$%-,! :3,#3&! ,#$!_ABAB!?O[[I"_!
*)+G$.,E! "#$! 9)+'*! /+.'-$;! +&! %;2%&.$;! ,$.#&3N'$-! +/! *#+,+%.+'-,3.! 3@%9$!
)$.+&-,)'.,3+&!$@*(+=3&9!*)+9)$--32$!9)3;!)$/3&$@$&,!;')3&9!,#$!9)%;3$&,!;$-.$&,!-+(2$)!
.+@*',%,3+&E!"#$!-+(2$)!-,%),-!/)+@!%!.+%)-$!)$-+(',3+&!*)+23;3&9!)+'9#!$-,3@%,3+&-!+/!
,#$!*#+,+%.+'-,3.!3@%9$!2$)=!N'3.\(=!%&;! ,#$&!9)%;'%((=! /3&$)! ,#$!9)3;! )$-+(',3+&! ,+!
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+<,%3&!%!#39#!N'%(3,=!3@%9$E! ! "#3-!@$,#+;! -39&3/3.%&,(=! ;$.)$%-$-! ,#$! .+@*',%,3+&%(!
)$N'3)$@$&,-E!"#$!9)+'*!%(-+!:+)\$;!+&!%..$($)%,3+&!+/!,#$!9)%;3$&,!-+(2$)!'-3&9!@'(,3F
]?H!-=-,$@-K!-'.#!%-!`23;3%!J]eFA!:#3.#!%.#3$2$;!$6.$(($&,!)$-'(,-!3&!-.%(3&9E!"#$!
9)+'*!%(-+!3@*)+2$;!%&;!$6,$&;$;! ,#$!*(%,/+)@!/+)!%',+@%,3.!-.#$;'(3&9K!$6$.',3&9K!
%&;!@+&3,+)3&9!+/!*%),3.'(%)!.+@*',%,3+&-!;')3&9!,#$!*#+,+%.+'-,3.!,+@+9)%*#=!/'),#$)!
@3&3@3L3&9!,#$!'-$)!3&,$)2$&,3+&E!

R$=!*$)-+&-P!J +.E!0&9E!j3st!j%)+yK!?#EJE!

 Research	outcomes	
F02#! 8$*) ! :%&.*$!
j+')&%(!*%*$)-!73@*8! X! CV!
I,#$)!*%*$)-!7*)+.$$;3&9-K!z8! A1! V1!
I',.+@$-!+/!%**(3$;!)$-$%).#!7*%,$&,-K!-+/,:%)$K!$,.E8! U! D!

!"#$%&::()&*%+&,%-./-0"12%&31432"5/-6&/.&57%&-%6%"-27&,-/8-"00%&

:!$(-&!+=!&;#!54!/+-&!(/2+,&*)&!+.&%+/#-!+=!&;#!,#-#*,%;!2,+B,*//#!()!3456V !
!
CE! OQJH^^O!?%)+-#!OEK!O"0]![+#%@$;!TEK!QH0!?#3!J3$*K!_I^’R!^'\ly!%!jO`R™!?$,)E!

4#%3&FT)$$!M,)3&9!4+&-,)%3&,-E!0&P!?)+.$$;3&9-!+/!O"bOrCDE!4#%@P!M*)3&9$)!0&,$)&%,3+&%(!
?'<(3-#3&9K! ABCDK! *E! AYYFADVE! 0MQ`! DYZFVFBVBFVCYZVFUE!Y#-&! 2*2#,! *>*,'! *&! :F]:!
3456?!

AE! i5aRO![3(%&K!_Ob^5`O!b+G,Š.#K!_I^’R!^'\lyK!RI‚5`5R!j%&K!^5`]‘^!I&;s$GK!
[O"IHa5R!J$&3-K![O"IHa5R!j3stK!M5[>0i!j%\'<!%!bIj`O>!"+@lyE!J$$*!?%.\$,!
0&-*$.,3+&!3&!T?]O-!23%!O**)+63@%,$!`+&;$,$)@3&3-,3.!O',+@%,%E!0&P!?)+.$$;3&9-!+/!,#$!
AY,#!0555!0&,$)&%,3+&%(!M=@*+-3'@!+&!T3$(;F?)+9)%@@%<($!4'-,+@!4+@*',3&9![%.#3&$-!
7T44[8E!M%&!J3$9+K!4OP!0555K!ABCDK!*E!CBDFCCYE!0MQ`!DYZFCFYAZCCFCVAFAE!

VE! J>O_O`MR•! [%),3&!%!RO`04_! I&;s$GE!0&/('$&.$!+/!M\3&!J3-$%-$-!+&!T3&9$)*)3&,-E!
Q3+@$,)3.-!'&;$)!Q3+@$;3.%(!4+&-3;$)%,3+&-E!M3&9%*+)$P!M*)3&9$)!`%,')$!M3&9%*+)$K!ABCDK!
*E!CFVDE!0MQ`!DYZFDZCFCVCCF11F1E!

1E! J>O_IaIb‘! [3.#%$(%K! M5RO`0`O! ^'\ly! %! S0]^OMc! [3.#%(E! O;%*,32$! T3,&$--!
?)$;3.,+)-!3&!4+$2+(',3+&%)=!4%),$-3%&!]$&$,3.!?)+9)%@@3&9E!52+(',3+&%)=!4+@*',%,3+&K!
b+(E!AYK!`+E!VK!*E!1DYFXAVK!ABCDE!0MM`!CBUVFUXUBE!

XE! _Ob^5`O! b+G,Š.#K! _I^’R! ^'\lyK! ^5`]‘^! I&;s$G! %! bIj`O>! "+@lyE! O',+@%,%!
"$)@-! 3&! %! ^%L=! SM\M! J$.3-3+&! ?)+.$;')$E! 0&P! ?)+.$$;3&9-! +/! AY,#! 0&,$)&%,3+&%(!
4+&/$)$&.$!+&!O',+@%,$;!J$;'.,3+&!74OJ5FAY8E!`%,%(P!M*)3&9$)!b$)(%9K!ABCDK!-E!VBBF
VCZE!0MM`!BVBAFDY1VE!Y#-&!2*2#,!*>*,'!*&!@:SG O3K?!

UE! _>O`04R•!>%;$\K!cIQO^!^'\lyK!>gaOb•!I&;s$G!%&;!RI^‘‚!J'y%&E!J3-,)3<',$;!
*%--:+);!.)%.\3&9!:3,#!QI0`4!%&;!#%-#.%,E!J393,%(!0&2$-,39%,3+&K!b+(E!ABCDK!`+E!VBK!*E!
CUCFCYAK!ABCDE!0MM`!CY1AFAZYUE!

YE! [>‘c5R!b+G,Š.#K!M5RO`0`O!^'\lyK!JIQO0!>+(%&;K!M•M! [%)$\!%!ab5`JO!?$,)E!
5//3.3$&,! I&F4#3*! >%&;+@&$--! "$-,3&9! H,3(3L3&9! [%.#3&$! ^$%)&3&9! "$.#&3N'$-E! 0555!
")%&-%.,3+&-!+&!b$)=!^%)9$!M.%($!0&,$9)%,3+&!7b^M08!M=-,$@-K!b+(E!AYK!`+E!CAK!*E!AYV1F
AY11K!ABCDE!0MM`!CBUVFZACBE!

ZE! bOa’i5R!c;$&Š\E!T+)@%(! [$,#+;-! /+)!56%.,!O&%(=-3-!+/!O**)+63@%,$!43).'3,-E!0555!
O..$--K!b+(E!YK!`+E!CK!*E!CYYVBDFCYYVVCK!ABCDE!0MM`!ACUDFVXVUE!

DE! b5M5^•!b(%;3@t)!%&;!•‘J`’R![%),3&E!_+:!,+!;$,$.,!.)=*,+.'))$&.=!@3&$)-š!Q=!,)%//3.!
/+)$&-3.-›E!J393,%(!0&2$-,39%,3+&K!b+(E!ABCDK!`+E!VCK!*E!CFAXK!ABCDE!0MM`!CY1AFAZYUE!
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CBE!S0M5!5((3+,,!MEK!4Ie!Q$&!"EK!jO>Ia!j3st!%&;!">55Qg!Q)%;($=!5E!>$*)$-$&,3&9!%)<3,)%)=!
%.+'-,3.!-+').$!%&;!-$&-+)!;3-,)3<',3+&-!3&!T+')3$)!.+((+.%,3+&!@$,#+;-E!"#$!j+')&%(!+/!,#$!
O.+'-,3.%(!M+.3$,=!+/!O@$)3.%K!b+(E!C1UK!`+E!CK!*E!AYZFAZZK!ABCDE!0MM`!CXABFZXA1E!
!

 Project	activity	
!
0&,$)&%,3+&%(!>dJ!*)+G$.,-P!

!#,F&G$.$8$-&. D#"%$."2&%GH.
+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.
9,#.K!.8%.'()* .
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
LP4"GG&6$&1Q.
>4J0/:8$$&1Q.
! 46-"%%&1O.

AQUAS: Aggregated Quality 
Assurance for Systems ECSEL JU 2017-2020 684 22,995 A 

TETRAMAX: TEchnology 
TRAnsfer via Multinational 
Application eXperiments 

H2020 2018-2021 452 3,937 A 

Arrowhead Tools - Arrowhead 
Tools for Engineering of 
Digitalisation Solutions 

ECSEL 2019-2022 1,369 11,494 A 

PAMMOTH - 
Photoacoustic/Ultrasound 
Mammoscopy for evaluating 
screening-detected lesions in 
the breast 

H2020 2017-2020 3,617 10,395 A 

!
!
`%,3+&%(!9)%&,-!k!-*$.3/3.!-'**+),P!

!#,F&G$.$8$-&. D#"%$.
+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.9,#.
K!.8%.'()* .
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
LP4"GG&6$&1Q..
>4J0/:8$$&1Q..
! 46-"%%&1O.

Designing and exploiting 
libraries of approximate 
circuits 

GA CR 2019-2021 2,241 6,936 A 

Automata for Decision 
Procedures and Verification GA CR 2019-2021 1,797 5,538 A 

ROBUST - veRificatiOn and 
Bug hUnting for advanced 
SofTware 

GA CR 2017-2019 1,714 4,920 A 

IotCloud - Intelligence for IoT 
systems TA CR 2017-2019 731 2,192 A 

IRONSTONE - IoT 
monitoring and forensics TA CR 2016-2019 2,062 6,991 A 

Smart Application Aware 
Embedded Probes -SProbe 

Ministry of 
the Interior 
CZ 

2015-2019 2,975 21,691 A 

Integrated Platform for 
Analysis of Digital Data from 
Security Incidents- TARZAN 

Ministry of 
the Interior 
CZ 

2017-2020 4,754 16,756 A 

Security monitoring of ICS 
communication in the smart 
grid - BONNET 

Ministry of 
the Interior 
CZ 

2019-2022 621 11,195 A 
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Flexible probe for lawful 
interceptions - FlexProbe 

Ministry of 
the Interior 
CZ 

2019-2022 2,776 17,958 A 

Advanced Methods of Nature-
Inspired Optimisation and 
HPC Implementation for the 
Real-Life Applications  

MEYS CZ – 
INTER COST 2018-2020 780 1,381 A 

DEMOS - Possibilities for 
creation of community 
genealogical database with 
semantic information and 
uncertainty 

TA CR 2018-2021 1,157 3,471 A 

Validated Data Storage 

Ministry of 
Industry and 
Trade of the 
CZ 

2019-2021 704 2,818 A 

KYPO4Industry TA CR 2019-2020 112 2,295 A 

Survey and education of 
citizens of the Czech Republic 
in the field of biometrics 

TA CR 2019-2021 753 2,480 A 

AuFoVer - Automated Formal 
Verification TA CR 2019-2021 1,500 4,497 A 

!
!
4+&,)%.,!)$-$%).#P!

!#,F&G$.$8$-&. 7,%$#"G$8%2.
"0$R,#8$H.

+,$"-.
8:6-&:&%$"$8,%.
6&#8,1.

I0%1J.0J&1.9,#.
K!.8%.'()* .
L)(((.7MNO.

+,$"-.90%1J.
6-"%%&1.9,#.
K!.L)(((.
7MNO.

>$"$0J.
L74
G,%$#"G$&1Q.
E4%&2,$8"$&1Q.
! 46-"%%&1O.

Implementation and 
Debugging of Systems Cesnet ongoing 1,440  C 

User interface of EV charge 
station 

KPB Intra 
s.r.o. 4/2019-8/2019 360 360 C 

Acceleration of the DNS 
collector CZ.NIC ongoing 639  C 

	
!


