
@. ~ti bFl'a\lnT~ bFl'a\ln1'aAm~nbb'U1'Vl1\ln1'atln'a~~u~~\il.n 1cwbbG'l ~6'1~1.:i 11G'lfi 1 (Value creation) ... 
"IJtl\l.f11FlbA'a'l~Hin\l b 'Viti ~1t1\1'Ut1'U~ 'a~U\Jel\il b'U~~ bbG'l~~~~G'I 

~ . 
n1~~11\IB\il~1~n1111 , 

m. 1 .:ib~'U.:iutl 'a~111ruffi~~u~~G'l'a'a Ci'.,c•wJl~,ITTloo 'U1~ 
<£. 1uVinTVl'U~'a1Fl1nG'l1\I ('a1Fl1el1\IB\I) !§J b n.vi. E~OOl 

:'1 "' b u'Ub\l'U <£,@~~,G'foO tJ1'VI 

er. fl1\iltltJbb'Vl'UtJFIG'l1n'a C9l,bbct'.,ooo 'U1~ • 
er.@ tl'a~b.n'Vl~mm~n n~111'1l1~~~i1m111~m111~11111ri1vimu~1~ b'li'W ~16lJ1bP11'l'1'5P11~\il4 'U~~11:5'vim1 

' ... "' ' ' ' 
Clit. ' ...::.. '.c:rt. ' Q.J di <di .::ii Cll I.I 

Vi1tu'1lE.J\311~\il1 ~\il~1~m111 1mm111P11Ml11~E.J11311~\il1 n11Vi~'U1W'U'U~11~'Ub~P1 ~1BB'U 1 ~bnE.J16llm 
er.m F1ru6'111u~~mm~n • 

C9l ) i1A1111~11111tl\il111n~~111E.J 

l!:J) 1lJbU'U'UAA"1~11"1~mE.J , 
rn) 1lJB~1~WhH~nfi'1n11 ... 
Ci'.) 1lJ b U'U'UA A"1zj\I B ~ 1~w)1\I ti m~~'U m1~'UoLJB b~'U B~~Bv'i1~ ru ru1 n'U~i.11 E.J\11'U61JB\11''111-B'1A111\il111~ 

" '\J '\J 41 QJ d.11 

th~n1131bt-JE.J bb~1l'U1~'\J'UbA~B~1EJ~11~'Ub~P16lJB\ln111Uty~n"11\I 

ct'.) L U'U'UAA"101111vi1~~BiJ~'UAA"1~th~nB'Um~~Lll'W~'\.J~n'l'111 'W~16lJ1~'1~~1\I Lb"1~ 1~~'W~~ L uEJ'U 11n'U 
' ' 

Pl'UtloLJB11"1~'\.J~n't'11 m~~11\lm1Air\I ... ... 

b ) 1lJb U'Uer~rim~'UzjB 11l 'Uu ru~11E.JzjBer~\l\11'U6lJB\lm\111'1ln11bb"1~ 1~bb~\I L1E.J'UzjB 1 ~b U'Uer~\l\11'U 
'\J '\J , cu '\J \J 

6lJB\l~tJ1 E.J\11'U6llm1''1bb~1 
"' 

ITT/) i1Atu~11U~ bb"1~1lJi1ir ffljf;U~~ B\1~111\il 111~A ru~ m111 n11'U LEJ'U1 EJ m1:5'vi~B:5' Vl~1\I bb"1 ~ n11'\J~~11-W~ vi 
' ' 

~) LU'U'UAA"101111m~~B'Ll~'UAA"1 Mjm~Yi1''U~1\l\11'U~b~'UB11m~\ln~11 , ' ... 
~) 1lJ b U'Ueri1t-J"1'\.J1~ LE.J'1ltl~111 tl'U tl'U~'\.J~ rn~111 EJ ~'U~ b oLJ1 ~'UoLJB b~'U B 1 ~ bbn'11tl' rn1'Ub\311'l'1'5n'1B\il~1~m111 

... "' ' 
C9JO) 1lJbU'Um~fobBn~~~~~Bfn111rl11tl'Uzj\IB1'1'\.J n b~o 1lJE.JB11~'U\311"11 ~EJ 

... ' ':..J 

C9JC9l) 1lJLu'Uer~1lJ~1'ULnru'1m1tJ 1~biJ'Ut-J"1m1tJnu~\11'U\il1 11 wLuEJ'U~1''111'U\il~11m1m~~11\lm1Air.:i 
... ':..J "' 

C9ll!:J) ~'\.J~n'l'11~~'Ub~'UB11A1l 'U1'l.Jbb'U'U6lJB\I "fi'1n11~111rl1" ~B\li1Atu~11mlA1'\J~1'U\il111b~B'U 1 '1l~fl1~'UV1 
... ' 

11l 'W~tl'\l~m :Uty'1l1'U 

C9lrn) ~'\.J~n'l'11~ B\l 1lJ B EJ b 'U'51'U~ b U'UmlJ bb~Vl\IU ru~11 EJ fo11EJ~1 EJ~~mb~Vl\IU ru~11EJ1''U 11E.1~1EJ1lJri n~ B\I 
'\J 6.11 'U ..., "' \J 

A1'\J~1'U l 'U~11~'11Aty\il11l~Aru~m111m1 tJ . tJ .'ll . fl1~'UVI 
C9lei'.) ~'\.J~ n'l'11zj\I hi'~'U Avi b~ B n b U'Ufi~ ruru1 ~ B\1"1\1~~ bu EJ'U 1'W1~'U'U:5' vi~B:5'vi~ 1\lm A~'5~1 EJ B b~ n~1ffu n~ 

'U Ill v 6.11 

61JB\lm11uty~nm\I m11~Aru~m111m1 '\.J .'\.J .'ll. n1~'Uvi 
C9lct'.) ~tJ~n'l'11~ L ll'W fi~ ru ru1 ~ B\lfo Lb"1~~1 E.J L~'U~1'Uu ru~o'U1m1 L 1'W LLl'i m1~1 E.J L~'U LLl'i "1~ A~.:i 1lJ Ln'U~111 

'U "'"' "' 

~~'Wrn~fi~ruru1m'1~1mll'Wb~'U~vim~ \il111~Aru~m111m1 '\.J.'\.J .'ll . n1~'Uvi ... ., ., 

C9lb) tJ~n't'11~ B\lijtJ1~~'U m1ru Lb"1~m111~11111ri 1 'W m1~ n't'111 bm1~~1m\1~~1\161JB\IB \il~1~m111 ~ nwn~ 
. ' 

B \il~1~m1111'U1~~'\J.n 1~ 1111 bb"1~'IA1\l L61i B'l.J~1'U6lJB\IB \il~1~ n111111EJ~ 'Url 11vi ffVi 11\11'U61JB\I~ '\.J~ n'l'11'1~~ B\I , , , 
tJ1~nB'U~1EJ~~1\l~ru1\Pijm\1~1'Ul'i1\I 1 L-li'W ~\il~1~m111 LP11'l'l~P11~\il4 'U~~11:5'vim1 Vi1nJ'1lE.JP11~\il41mm111m~lil4 

l~EJ1\311~\il4 ~~B~1'U~'U 1 ~bMEJ1oLJB\l LVJE.Ji1m111b~111~?111'1~'\.J~u~\11'U\il111bA1\l n111~B~1\li1tJ1~~~6m~ 



C9lITTi) ~mf1~1~ el'! mWl'l L ~ L ~'Ul1n 1°111l.J L zj V1'1J1qj~1'Ufl1ifll fl~1l ~ V LL'1~11'l LLe.J'Ufl'1 ~Vl5 n 1°111l.JL zj V1'1J1qj~ 1'U 

miiLm1~-H ?11l.J1im.LJ1~.:iLmci.:ioLJ'eil.J'1t1~?1Tvtmil.J~1'U~1.:i ., L-tl'U fl1ie.J~ ~ LVlfl L'U L'1V fl1i~m~ ~.:i1'UtJi~LVl P1LL'1 ~ 
" ' I 

~1.:JUi~LVlf'll fl1i'1.:JVl'U mi LL ~.:io1J'U·1m.:i 1vimL'1~'1Jei.:i1'1n 'U 1m.J1v m~ifl1i LL'1~fllli~Lu EJ'U'1Jt1.:i 1 viv ri ~1LL'1~ri LL~.:ioLJ''U 
" dJ \J \J 

~~1ri'ru ~'1t1~"il'UoLJt1l.J'1~1'ULf'l!i~~n"il ~.:ifll.J LL'1~~.:iLn~~eil.J~LMm.LJm zj.:iLtJ'Uu"il~v~~.:ie.J'1m~vi'Ul'it1mflei~m'Vlmil.J 
" \J d.J " 

C9l~) ~fl'11fli'Vl~fl'1Jtl'l~mfl~1 ~ei.:ini~V~L1'11Ul)U~'l1'Uml.J~qjqj1-dbJ~1iei'Un'U'l1'UL'ULfli'lfl1i~'U I '1Jtl'l~ 
mn~1~~1Lil'Ufl1iL'U61i1.:inmL~mn'W mn~1141.:i'W'Ul1'Ufl'11m'Vl~flbJ11fl'U'Vl~.:ifl'UL~Vl~t1Vl'11Vfl'UUf1u~.:i1'U~1iei'U 

" ' 6J 

nrn1'U 1fl~.:imi~'U 1 bJ11'1~'W'U 1 'Wi~Vl11.:iul)u~.:i1'U~1l.J~ t\Jt\J1'Vl~ei 1 'Wmv'Vl~ .:i~1141.:in~vi5'Ueirn~ n~ t\Jt\J1 LL'1~/Vl~ei 
L~ Vflrl1 L~ EJ'Vl1V"il1fl~m fl~1Vl~ eiu{'U'1~rl 141.:i 1~ 

cr.m ~1'U1'W~mmn ITT! fl'U 

b. fi11'itflt1tlfl~W ~,<tC9lei'., ITTloo 'U1Vl 
'' 

~. fi11 <ti;i1vt t1n1iL~t1'V11.:i 1 t1~h.:it1~~L 'VIA -hJn-
• 'I II o 4 1 oc< 

~. fl1b"lf"il1Vll'U81 - l.Jl.J-

~. i1 V~ll ~i''U ~fl"lfll'U b 'U fl1~rl1\1'Ufl fi11 <ti;i1 V/~1 L iJ'U fl1 ~/"llll'lH "11\il~ 1 L il'Ufl1i (TOR) 
" 

C9l) 'U1.:JL~ruim 1m~~'W1U'1J ~el1'U1Vfl1ifltl'l'ULV'U1Vtl~?f1Vlfliil.Ji1V?f1'1J1 (9) 
., " ' 

1!>) 'U1'l'U~~ LViEJl.JLViEJ'U{~u 
' 

-Uni Lfli1~-H'W 1v'U1 v LL'1~ LLe.J'U'111'U 1t\J m~Yl Lf'll~ 

rn) 'U1VeJ~tu 11 i"ilUL~'lJ~ 
' 

-Uni Lm1~-H'U 1v'U1 v LL'1 ~ LLe.J'U'111'U1qJ m~Yl Lf'll~ 

Ci'.) 'U1'l?f11fl'1'1J~ L'Vll.J~'W'11V 
' 

-Uni Lfli1~-H'U 1v'll1mL'1~ LLe.J'U'111'U1qJfl1i 

ct) 'U1VoUEJ'Wi l.J1'U~n"il"il 'lfl'1 -Uni Lfl~1~~'U 1v'll1 v LL'1 ~ LLe.J'U'111'U1 qJ miYl Lf'll~ 

@o. vh.J1"1lll-!lfl1~rl1\1'Ufl~1fl1fl6'1-!I (~1fl1eJ1-!IB-!1) 

Vl~rnnru~ B'm1ri11 off~1v LL'1~ LL 'U1Vl1'l fl1iYl'11itu1'l'UUi~l.J1tui1V~1VUi~~1U fl1irlfleJ'LJ)l.J ~l.Jl.J'U1 

m~ 1~~ru1 tJi~'1J1~l.J~'U5 m~41.:i~tJ~n~1 ri11 i~1v L 'U fl1iL~'Uvi1.:i 1 tJi1'1Jmil'i1.:itJ~~ L Vlf'll 

nei.:im~i~1'U.:i'Uui~l.J1tu (9) ~1i1n.:i'llui~l.J1tu 5'U11fll.J l!>cU:>l!> .. 



.. 

bb~ 'IJ -111uu~ru1n1~-w'911u1e:i\Jl'11'VI n ~~11 bb&'I ::.:u ~ n 1 ~ bb \1-11e:iu1 fl \Jl 
~ . 

,j'eJb'1'1JeJ1fl~-lln1~ (Term of Reference: TOR) 

tl~::.:'11tl-11u'l.h::.:111ru Yl.fl . l£1<t'bm 

1fl~-11m~fln-~1u 'IJ'J'V11-lln1~f.ln~::.:~u~~\Jl.f11'rlbb&'l::.:'1~1-1111&'1~1 (Va Lue creation) "tleJ-ll.f11fl bfl~~~nlil 1 'Vlf.I 
~ ~ 

' ' 
b~tloLJ'Ubfl~tl'lHJVlliP11?1111{"1J1~ (y.j.Pl. ~ct'o:>C9l - ~ct~o) U1::.:b~'UCJVlliP11Md~1'Uf111?1~1\l ' , 

m11J?111J11t11 'Lifl11bb ~\loLJ'U~~1f1n 1 zj,:iei111?11V1m11Jvt'UCJ'U1'i° mi::.:1::.:'IJ'UeJ\Jl 1'LIW11~t1nn1V1'UV1ei~rnCJ11'1 "ei\Jl?11V1m11J 
a~ 'I 'I \I \I 'I 

bb'1 ::.:'\J ~ m1 bb vi-:i EJ'U1fl 111" 1VI CJlJ b u1V11J 1CJ1'Um1tl~'IJ b tJ~ CJ'Utl 1::.: b vi1111 vi CJ bb'1::.: ei111?11V1m11J'UEJ\l1viCJ1 'IX'l-1'U?I~ m ~ei 
' 

1m~u n'IJ rn1 bb ~-:ioLJ''U 'U ei-:im 11lVi'1vi1 CJ~ bnVl~mn n rn1tJ n-wi ei 111 ?11V1m11l fl~-:i~ ci'. zj,:iei111?11V1m11lvt'UCJ'Ul'i° bb'1 ::.:1::.:'IJ'IJ d..J , , , 

eJ'1111 'UWib U'UVl~\l 1 'U ei111?11V1m11Jb u1V11J1 CJ~1ri'ru ~'1::.:?11m1t1?1i!tJ?1'Limrn::.:CJ m::.:~'\J b Vlfl 1'U1'1 vm1~~111bb'1::.: bb1-:i-:i1'U , ., , 
1'LI~111?11V1m11J~'U 1111J'1-:i?11m1t1tJ1::.:~n111'1.U~1V1~'\Jn1''j~91J'UTLb::.:bviP11'LI~1'U~1\l 1 ei~1-:i1J1nmCJ b-d'U ~1'U 
m1 bb'V-lVl ~ m1rl1 'U1 CJfl111J?1::.:V11 n ~1V1~'1Jer?1-:iei 1 CJ '11V1~u~1'Um1bm~m vt 'U CJ'Lil'i° bb'1::.:1::.:uueJ'1111'LI~~'1::.:-1i1 CJ1 'IX 

\1\1 , , 

bm~1111m?111J11fl~\9lJ'U1boLJ1~1::.:'\J'\Jf111bn'\~\Jl1~bU'U Smart Farmino 1'LI~1'Ufl11'U'U~\lbb'1::.:fa~?l~n~ vimJ'Lil'i°bb'1::.: 
~ ~ ' 

1::.:u'\J eJl11 b 'U~~'1::.:-1i1 m ~1Jt11::.:~ vi6rn 'V-l fl11~VI f11 1 1 ::.:'\JU 'U 'U~\l f11 1~VI f11 1 fl~\l ~'Url1 f111?l i!'U?l'U'U1::.:'U'\JbPld'l~Hin'1 . ... 
Vlll'UblCJ'U (Circular Economy) b-d'U vt'UCJ'Ul'i°rlV'lbbE.Jn'UCJ::.: bU'UIJi''U 

' ' 
fltw::.:~\i1J'Ul11~ ( fl11J .) 1~i11l~ b ~'U "1JEJ'IJ1J1mm1~91J'U1vt'UCJ'Ul'i° bb'1::.:1::.:'\J'UeJ1111'LI~~'Uei-:im::.:vi11-:i ... , 

ei111?1 1V1m11J bdei1'U~ ~~ ~\lVl1fl1J ~ctbo bVICJi1m1\;)1btJ'Uf111 rn ~1'UVl~ntJ1::.:nei'\J~1CJ C9l) m1m::.:l'i''UBU?l\lA , , . 
bVICJ?li!'U?l'U'U 1 '!Xei111?11V1m11l m1e..1~ 111 bb'1 ::.:'\J~ m1111CJ1 'Ut11::.: b vi111 i11vt'UCJ'U l'i° bb'1::.:1::.:'\J'\Je)1111 'U~~l.111ib~eitJ~'\JtJ1 -:i , , , , 
tJ1::.:~ vi6.n1y.j ~) m 1?1i!'U?1'U 'U Btl vi 1'U fam ~1J~ V1m11J?11m1 t1 'Uei-:iei111?11 V1m 11Jvi'UCJ'U1'i° bb '1::.:1::.:uueJ'1111'LI~~1 'U , , , , 
tJ1::.:bVlPl bV!mOy.j1::.:8 ~1\l~\l System Integrator (SI) ~vl1Vl~1~88nbbtJ'\J ~Vl~\l1::.:'\J'UeJl111'LIWi Vl~EJ SI zj\l'1::.:~91J'U1 
bu'Uer e..i~\Jlvt'UCJ'Ul'i°bb'1::.: bfl~ei-:i~meY1111'LI~~1 'Uei'U1fl111 bb'1::.: rn) rn1~91J'U1'\Jflmmbb'1::.: CJm::.:~'\Jb vi fl 1'LI favvi'UCJ 'U l'i° bb'1::.: 

\I , , , 

1::.:'\J'\JeJ1111'U~~ 1tJ ~ f111e.J~l11vl'UCJ'Ul'i°t11::.:b.flVl~'U ., ~i1m11li'Uiei'UfaCJ~Vl~\l Center of Robotic Excellence ~ , I 

(CoRE) 

f11 1oLJUbfl~ tl'U1J1!111f111~91J'U18~?11Vlfl')11Jvl'UCJ'Ul'i° i 1 '1X'IJ11'1 b U1Vl1J1 CJoLJ1\ll'i''U ~\lfl11fl1Vl'UVI . , , 
CJVlliP1 1 ?1~{ bb'1::.: n'1 CJ Vl B~~1rlfl I zj,:iei~?l1Vlfl')1 1J vl'UCJ'Ul'i° bb '1::.:1::.:tJ'\JeJ~ 1'LI~~lJ8\lAU1::.: neiu~1ri'ru rn ~1 'U 1~ bbn 

'I 't a~ "I 'I II.I 

~1'Ut11::.:neiu~ b llmn{V! bb 1{ ~1'Ut11::.:nei'\J~ b U'U61leivJl'i' bb 1{V1~ei~~'l-1'1 bb'1::.:'\Jfl'11mVl~BVltJ1CJ\l1'U~'1::.:?11m1t1 • 
'IJ1ru1rn1~-:i?1ei-:i~1 'U ~-:in~ 11 b ~mnV1m1'UCJ1CJ e..1 '11 'Um11-livi 'LI CJ'Ul'i° i 1 tJ~.n1fl~1'U~'U ., 'Ueim V1Uei'11n.n 1 fle..1~~ 
" , " I 

bvi1i!'U b61i'U .fl1flf11 1bm~m .n1flu~m1 bU'U l'i''U bVICJB~?11V1m11Jvi'UCJ'Ul'i°i '1::.:bU'Ubfl~ei-:ii1ei'11ri'ru1'Uf111b~1Je.J~~ , , ... 
.n1Y-l bb'1 ::.: m1?1~1-:i1J '1fi 1 b ~1l'UB\l.fl1fl bP11~:on'11 vi CJ ~-:ii!'U m1 e..1 ~ n~'LICJ Vl liP1 1 ?1~{~-:in~11i1m11J~1 b lJ'Li ei ~1-:i~-:i 

~ ... , 
1'LIm1'\J 1ru1m1 n '11 n'11r1ru1'LIm1(;)1btJ'Um1~ \l b?l~ll bb'1::.: ?li!'U ?l'U'U~iJ ei ~1 'LIVlm CJ V1t11CJ-:i1'U ~'LI ei n b VIU ei '11 n 

\I .., , \I 

m::.:vi11-:iei111?11V1m11J 111J~-:im11J~11Ji1ei~1'Ub Vlfl 1'U1'1 v 'Uflmm f111'1\lVl'Utl'IJ~1\ltJ1::.: b VlPl zj,:im1'\J1ru1m1 
, , , \I 

oLJB1l'1 m mm1 b Vlfl b 'Ufa v bb'1 ::.:tJ1::.: b~'U~ b~ CJ1 oLJEJ\l ~-:il'i' ei-:iiJ m1~ Vl~\l n'1ln'U1ru1m1m 1 1J~11Ji1ei1 'U1 tl bb '\J'\J 
~ ~ ~ 

Consorti um ~\l'1::.:?11m1t1-V''Ubfl~B'U bbe.J'U\l1'U~ b~ CJ1oLJB\l 1 'IX bnVI rn1'\J11m u1V1mCJ 1~ , 



- Iv -

lv.<91 b~€J~~vl1bbC.J'U~tJ1Vl1\lbVlfll'Ufa~ (Technology Roadmap) 1urnEJ~ <9lo UblJ'Ue:i~1.:i1Je:iEJ 
Iv.Iv b ~€Jrl1'Vl'U~W Vl liP11Mlfo~~bbC.J'U\l1'U611'Vlfo6ffubfl~€J'UbbC.J'U~tJ1Vl1\lbVlfl l 'Ufa~ 1 'Ufl1';iEJm~~'U 

' 
bb~~~~1\ll.J~~1 (Value creation) 61J€J\lJl1fl€11'1~1'Vlm';il.J 1 VlEJ1~boif1?l'V11.:i161le:itJVJ1'U61J€1\l€11?1~1'V!m';il.J'V1'UEJ'U~ ';i~'U'U 

\.I , 'U , , 'I 

eJl'11'W~~ bb~~~~V1~61Je:i.:i fan 

tv. rn b ~ e:i 1 ~bn~ nVi m 1l.J~1l.Ji!e:i61J e:i.:i ~ b zjEJ1'1!1 ru'Vl~B'Vl'lh EJ\l1'U~.:i.n1fl-r\1bb~~ b e:i n'1l'U~ fl';j€J'\J fl~l.J 
'U u di , 

1'WVlniJ~ b'li'U ~1'UbVlfll'Ufa~ ~1'Ufl1';il'1~1~ ~1'Ufl1';i~\lVl'U 1'U€11'1~1'Vln';i';il.J'V1'UEJ'U ~ W'U'UeJ1'1l'U~~ bb~~~~Vl~ , . , , , 
zj\l~1l.J1';if\~w.J'U11 tJ?l Consortium ~1'U'V1'UEJ'U~ ';i~'U'UeJ\?1 l 'UWi bb~~~~VI~ 61JeJ\lJl1fleJl'1~1'Vlm';il.J\Jlei 1 tJ 

'IJ ' ' 

m. bU1'Vl111EJ"IJv..:i bfl 'j..:inT'a 

rn .<91 ilbbC.J'U~tJ1Vl1\lbVlfl 1'1..!fa~ (Technology Roadmap) 1 'U';i~EJ~ <9lo tJ 
rn.lv n1'Vl'U~EJVluP11~1?1fo~~bbC.J'U\l1'U611'Vl-ru-Vubfl~€J'UbbC.J'U~t11VJ1.:i b Vlfl l 'Ufa~ b ~€JEJ m~~'U bb~~ 

' 

~.<9) fl~m1?1ff~61Jei-:ie:i1?1~1'Vlm';il.l'V1'UEJ'U~ ';j~'lJ'UeJl'1 l 'UWi bb~~~~VI~ 
' ' 

~.tv 'Vl'lh EJ-:J1'U';i1'1lfl1';ibb~ ~'V!t11EJ\l1'U.fl11"1 fl1';iPl mn~ b~ EJ1oif e:i.:i~1l.J1';jfltJ1 bbC.J'U~t11VJ1.:i b Vlfl l 'Ufa~ 
(Technology Roadmap) 1 tJH°1 'Un1-;irl1'Vl'U~~l31Vl1\ln1-;i~w.J'U1 b Vlfl l 'Ufa~ bb~~t.!11'1 m-;il.l~1'U~'UEJ'U~ -;i~'U'U 

eJl'11'1.JWi bb~~~~Vl~ 61J€J-:J'Vlt11EJ\l1'U€1~1\l'UWJ1fl1';i 
'IJ 

... 
cf..<91 ll11:fi1~';j~~'UC.J~C.J~1'1 

cf..<9l .<9l CJ~ l')Jl ru'1 bb~~ b Vlfl l 'Ufa ~~il~n EJ.fl1~Vl1\ll'1m~ bb~~nm1m ll'U 1 u1~ 'Un1';i~w.J'U1 
e:i~1.:i1Je:iEJ ~ ncil.J b'li'U eJ1?1~1'V!m';il.Jfl1';jC.J~1?1 fl1';ibn'\~1'1';i fl1';ibb~Vl~ bb~~'U~fl1';j bll'U~'U ';j'Jl.J 11J1JeiEJffJ1 ct. C.J~1?1nru'1 

' ' 
cf..<91 .lv bbC.J'U~tJ1Vl1\lbVlfl1'Wfa~ (Technology Roadmap) ~b'Vll.J1~~l.J1'U';i~EJ~b1m <9lo tJ 

' ., 
€JEJ1\l'U€JEJ <9) bbC.J'U 

cf..<91 .rn oif m~'U€Jl.J11'1';ifl1';i~w.J'U1€11'1~1'Vlm';il.l'V1'UEJ'U~ ';i~'U'UeJl'11'U~~ bb~~~~VI~ b ~€J~w.J'U1 
' ' 

bl31';i~;)fl'1 bb~~'1\lfll.J61J€J\l 1 VlEJ 
"' ... 

cf..\v ll11:fi1~';j~~'UC.J~~~5 

ct..tv .<91 ~1l.J1';if\n1'Vl'U~b u1'VlmEJnci1litJ?i1'U/C.J~1?1nru'16lle:i.:i'V1'UEJ'U~ ';i~uueJ'l'11 t.!Wi bb~~ 
' ' 

~~VI~ zj.:im';i 1~forn';j~w.J'U11 'Ue:i'U11"11?1 b ~e:irn';i~w.J'U1u';if1'1ei1?1~1'Vlm';il.l 1 t.!e:it.!11"11?1 
. ' ' 

cf.. Iv. Iv tJ ';j~ b Vl 1311VlElnElVlLi1311 ~1'11 bb~ ~ bbC.J'U-:J 1'U1 'U6ff 'U bfl ~ €J 'Un 1';i~w.J'U1bVlfll'U1~ ~ 61J€J\l 
' 

~1?1~1'Vlm';il.J~'UEJ'U~ ';j~'lJ'UeJl'1 l 'U~~ bb~~~~VI~ ';j'Jl.Jei-:iil bb'U1VJ1.:i1'Ufl1';i~~~.:in~1n611'V!-ru'V!t11EJ.:i1'U~'U 11 'Um';i 

'lJ';iru1n1';in1';ivl1-:J1'U~1l.Jtl'U 
'IJ 

~') 
\ 



- Q1 -

a.c:t 0 Q, 

b. 'Jl:in1':ifl1b'U'U.:11'U 

b .<9> n1V1tJ~bb tJ1fi~ 1 tJm1Pi fl'l31 bb~'\.Jfl11~1b'LlwntJ1fl1..:im1 bb'1~Vl'\JVlltJ111rum1l.JtJ~Vi'121tl bb'1 ~ 
d d ll 

btlfl?f 11Vl bfl CJ1'1J tl\I 

ti.iv Pi fl'l31?fmtJm'V'le:il"l?f1Vlm .. rn'ltitJCJ'\.Jvl 1~'\J'\JeJl"l 1'Wl1~ bb'1~~~Vi''1 '1le:J\I famb'1~'1le:i..:itJ1~b VlP11 VlCJ 
' ' 

bb'1~ 1 e:i fl1?f 11l.J~\I bb '\.J1Vl1..:i1tJfi11'1lCJ1CJ1'1 '11~ m11 off 'ltitJCJ'\.Jvl 1~uu e) 1'1 L '\.JlJ~ bb'1 ~~ ~Vf '1 b ~ e:i CJ m~ ~u fl 11-W \9lJ'\.J1 
' 

bl211'13~n'1bb'1~c;1..:ifll.J'1Je:i..:i1VJCJ 1tJmfl~1tJ~1..:i '1 mVi mflm1~~l"l mflm1bfl'l31'11 brn~mflu~m1 

b.rn Plfl'1311i11e:i~1..:im1-W'\9lJ'U1e:Jl"l?f1'Vlfl11l.J'IA'UCJ'\.Jvl 1~'\J'\JeJl"lfol!~ bb'1~~~Vl'1 ~tJ1~?f'Ufl11l.J611b~'11 tJ fl11 
' ' 

'W'l'lJtJ1tJ1~bV1121e:i~1..:ii!e:iCJ rn tJ1~bVlP1 (b-dtJ 1fl1..:i?1~1..:i~1'1?11V1m1l.J tJLCJu1CJ l.J1mm1 bb'1~fl!J1~buCJu) 
' ' c:f 0 c::i., d .:::ii I.I Q.J Q.J I ' 

b. Ci:'. 121 fl'l31 bb'1 ~Vl'\JV11 '\.Jm m m1bb'1~m1m b '\.J'\.J \11'\.JVl bfl CJ1 '1l e:i..:i fl'\J fl11'V'l l'lJ'\.J 1e:Jl"l?f1Vl m1l.J'Vl'\.J CJ tJ l'1 
' ' 

bb'1~1~'\J'\JeJl"l L '\.JlJ~'1Je:i..:i1 VlCJ mVi ml'11m1-W'\9lJtJ1e:Jl"l?f1Vlm1l.J'ltitJCJ'\.Jvlbb'1~1~uue)l"l 1 tJl!~ml.Jl.J~flru~1'~l.J'\.Jl"l~ bde:i 
' ' ... 

1tJ~ iv~ ~..:imfll.J ivcttio bb'1~m1~1b'LltJ1fl1..:im1~b~m.LJ'e:i..:i 
ti .ct Plfl'l311e:im?1V11..:im11'1'11~ bb'1~m1l.JY-l~e:Jl.J'1le:i..:it:JtJ1~fle:iu m11 tJm1b .LJ'1~e:il'1?11V1m1l.Jm1~~ l'1 

" "' 
'ltitJCJ'\.Jvl 1~'\J'\JeJl"l 1'Wl1~ bb'1~~~Vl'1 
' 

ti . ti n1V1'\.J~fl~l.J~tJ~1tJ/~~l"l.tlrusv1'1Je:i..:i'ltitJCJtJvi" 1~uu51'11 tJl!~ bb'1~~~Vi''1 ~tJ1~bV11211 VlCJm1i1m1 , ' 
~\lb?f~l.J 1 tJ~'\.J1fll"l 

ti.'111 tJ 1~ biJ'U Pi' fl CJ fl 1y.i e:i..:i ri m~i1P1fl(Jfl1'V'l1 tJ fl11-W' \>lj'\.J 1bVlfl1tJfa~bu1V1l.J 1 CJ 11l.J '1..:itJ..:i~fl~l.J 
' 

b Vl fl 1 tJ fa~~ i1Pi'flCJfl1y.i1tJfl11-W\9lJtJ1~tJfl1CJ1tJtJ1~bVl121 bb '1 ~fl~ lJ b Vl fl 1tJ1'1~~-;J1butJ~e:i..:i1' u fl 11ci1 CJ Vl e:i ~ 
' 

(Technology Acquisition) '11flU1~bVlPlbU1'Vll.J1CJ 

b .~ ~~vl1bb~'\.J~bVlflL'Ufa~i11V11..:i (Technology Roadmap) 1tJme:iunm <9>o tJ 'Vl~e:J~b'Vll.Jl~?fl.J 
b ~ m U'\.Jbb '\.J1Vl 1..:i611V11'u ~~fl ~'\.J fl 11~ 1bU'\.Jfl11-W l'lJ'\.J 1 vl1'\.J b Vl fl L '\.J fa~ bb'1 ~tJ1 l'1 m1l.J'1le:J\I Center of Robotic 

Excellence (CoRE) bb'1~mfl~1tJVibnCJ1.LJ'm 

ti.~ ~~v11CJV1t'il211?11'14bb'1~ bb~tJ..:i1tJ 1 tJ-Uu bfl~e:itJm1-W'l'lJtJ1bVlfl1 tJ faffi tJe:il"\?11V1m1l.J'lti'UCJ'Uvi" 1~uu 
' ' ' 

51'11 tJl!~ bb'1 ~~~Vf '1 11l.J '1..:i bb tJ1Vl 1 ..:i m 1l.J~1l.Ji1 mb'1 ~?tuu?ttJ'\.J m1bzje:il.J1CJ ..:i bfl~e:i-LJ 1 CJ~ b V1l.J1~?1m~V111..:i1 Vl CJ nu 
' 

tJ1~ b V1121 b u1V1l.J1 CJ b ~ e:i?1~1..:i fl'11fl fl11-W' \9lJtJ1 bb'1 ~ ci1CJVle:i~bVlfl1tJfa~~i1tJ1~~Vl6~ '1 bb'1 ~ fl'11fl fl11u1ru 1fl11 
" ' ' O I Q.J I I d d I.I 

fl11Vl1\11'\.J11l.J fl'\.Jd~'Vl11\l'Vl'\.J1 (J\11'\.JVl bfl CJ1'1Jtl\I 
' ., 

Q.J .cil I .di I.I ..::ii .di I Q.J Q.J I 

b. (9) 0 '1~b1Vlfl11l.J11l.Jl.J tl'LJ e:i \I~ b 'll (J'J 'll 1 q)Vl1tl 'Vl'\.J'J (J \11'\.JVl\I fl 1fl1 ~ bb'1~be:ifl'll'\.Jtl(J1\1\J 1ru1 fl11 

~ me:iu fl'1l.J 1 tJVl fliJ ~ b °1i'U v11'\.J b Vl fl 1 tJ fa~ v11tJ fl 11 l"lm~ v11tJ fl11'1 ..:iVJtJ v11tJ c;1..:i fll.J bb'1~bb1..:i..:i1tJ 1 tJ e:i I') ?11'Vl m1l.J , , , , 
'ltitJCJ'\.Jvl 1~'\J'\JeJl"l 1'Wl1~ bb'1~~~Vl'1 b~tl?f~1\lbfl~e:JoLJ1CJfl11l.J~1l.Ji1e:i'Vl~e:i Consortium 1tJm1-W'\9lJ'U1bVlfl1'W fa ~'1ltl\I 
' 

e:Jl"l?f1'Vlm1l.J'ltitJCJ'\.Jvl i '1Je:i..:i 1 VlCJ~ b lJtJ1tJ511l.J 
' ' " 

ti . (9)(9) ~~e:iu1m~ mb 'V'l~m1l.J~hfon b ~1V11!1~611-W fl..:i1mm'l3~n'1 e:il"\?11V1m1l.J 121'\.J~ bfl~e:i-LJ1 (J 
'\J "" , '\J 

' ' 
Center of Robotics Excellence bb'1~cJi1~1tJbnCJ1.LJ'e:i..:ibnCJ1num1~~v11 Technology Roadmap 

" 
ti . (9)\v ~ ~v11~e:itJ 1~ 'll1c;1l.J'W'tJ5 ~ '1 ~?I ~1..:ifl11l.Jl'11~ Vl'W' fl bb'1~fl11l.Jb.LJ11 '1 ~ e:i t:J~i1 ~1'\.J b ~ CJ1 .LJ'e:i..:i 

" 
1tJm11 off'ltitJCJtJvi" 1~uu51'11'Wl1~ bb'1~~~Vi''1 b ~e:i'W'l'lJtJ1 bP11'13~n'1bb'1 ~c;1..:ifll.J 11l.J~..:i~~V11-de:i..:iV11..:im1tJ1~'ll1c;1l.J'W'tJ6~ ' ... 

!ri. ':i::ti::b 1rt1~1b iJ'U tfl':i.:ifl1':i 

1~CJ~nm~1b'LltJm1 ~ b~e:itJ 



"11.<9> n1Vl'Ulil bb 'U1fllil 1 tJm1~n~1 bbt:J'Ufl11~1 b 'Llwn'W 

Lfl1 ~ m1 bb'1 ~'VIU'Vl1'U111rum11Ji.J~Yl'Pltl bb'1 ~ ba n?111 

... ' ' lrl.l!J Plfl~1?1'11'U.fl1V'lell'l?f1'\llfl111J'\ll'UEJ'Ul'I 1~UU , , 
eJl'I 1 'Wmi bb'1~~~Yl'i;i 'llB~ famb'1~'1Ja~'\.J1~b'VIP11 'VIEJ bb'1~ 

leim?t 111J~~bb'U1'V11~ 1 tJm1'llmEJl'lmlilm11 -ff 
~'UEJ'U~ 1~UUeJl'll'U~~ bb'1~~~Yl'1 b~B EJfl1~~Ufl11 , 
'W~'U1bP11~~n'1bb'1~~~fll.J'lJB~1 'VIEJ 1 'W.fl1fl~1'U~1~ 1 
ell~ .fl1flfl11t:J~\11 .fl1flfl11bfl~\111 bb'1~.fl1flU~fl11 

c:f Q.I I Q.I I ' 

"11. rn Plfl~11'11 a EJ1~ fl11V'l~'U 1Bl'l?f1'\llfl111J'\ll'UEJ'Ul'I , , 
1~UUeJl'l ltJ~l'l bb'1~~~Yl'1 ~i.J1~?1Ufl111J~1b ~'11'U 
m1'W~tJ1i.J1~ b 'VIPla~1~iJaEJ rn '\.J1~ b 'Vlfil (b 'li'W 

lfl1~?1~1~Bl'l?f1'\llfl111J 'U LEJU1EJ 1J11'11fl11 bb'1~ 
' 

fl!J1~bUEJU) 

' .c:il !.I Q.I Q.I I ' 

bfl EJ1'1JB~ flU fl11V'l~'U1ell'l?f1'\llfl111J'\ll'U EJ'U\11 bb'1 ~1~UU , , 
eJl'I L'Wmi'lla~ 1'VIEJ m~ ml'l1m1-W~mal'l?11Vlm11J , 
~'UEJ'U~bb'1~WUUeJl'l ltJmi \1111Jl.J~flru~-r~l.J'U\11~ bda , ~ 

i'tJ~ l!J~ ~~'\ll1fll.J l!Jct'vo bb'1~m1~1biJtJ1m~m1~ .. .... 
bflEJ1'lJB~ 

"11.<t ~ fl ~1fafl1?f'V11~fl111'1'11\il bb'1 ~ fl111JV'l ~Bl.J'lJB~ 

~ '\.J1~ fl BU fl111'Ufl11b.LJ'1~ a \11 ?11'\ll fl111J fl11 t:J ~ \11 " ", 

" 
lrl. b fl1'\ll'Ulilfl'11J:a'U~1'U/t:J~l'IJlrusrJ'lJB~~'UEJ'U~ , , 
1~UUeJl'l ltJmi bb'1~~~Yl'1 ~i.J1~b'VIP11'VIEJfl11i1fl11 
~~b?f~l.J 1 'WB'U1fl\11 

"11."11 tJ1~bil'Wf'i'nEJmV'la~f'lm bb'1~u~~n'11Jb 'Vlfl 1'W fav 
' 

~i1fdlflEJ.fl1V'l 1'Ufl11'W~'U1~'U.fl1EJ1 'Wi.J1~ b 'Vlfil bb'1~fl'11J , 
b 'Vlfl L 'U fav~..J'1blJtJl'i'a~-ru m1~1EJ'V1B lil (Technology 

Acquisition) '11fli.J1~b'VlPlbU1'\lll.JlEJ 

"11.~ ~lilvl1bbt:J'U~b'Vlfl L 'U favt.!1'Vl1~ (Technology 

Roadmap) 1'Wmaunm <9>o tJ Vl~B~b'\llm~?fl.J 
b ~ab lJ'U bb tJ1'Vl1~~1Vl-ru t:J~ fl~'U m1~1 b iJtJ m1'W~tJ1 
vl1'U b'Vl fll'UL'1Vbb'1~'Ull'lfl111J'lJB~ Center of 

Robotic Excellence (CoRE) bb'1~.fl1fl~1'WVi 

- Ci'. -



b'JI.~ ~(;lvJ1tJ'Vlufll1?J\914bb'1:mt:-J'U\11'U 1 tJ-LJ'rnfl~eJ'Ufl1i , 
~~m b 'Vlfl 1'U1'1 ffi 'Ue:i\9l?J1vimi:1..1~'Uti'Ul'i i~uu , , 
B\91 L 'Ul!M bb'1~~~-X'1 i1:1..1'1..:ibb'U1'Vl1..:im1:1..1~1:1..1l'.imb'1~ 

?Jtl'u?i'U'U fl1ib zje:i:1..1 Lti..:i bfl~e:i~ 1 ti~ b vi:1..11 ~?im~vi11..:i 
' 

1 'Vltinul.Ji~ b 'Vlfl!b u1vimti b ~e:i?J~1..:irm 1nmi~~'U1 
bb'1~~1tJ'VleJ(;lb 'Vlfl L 'U fa~~~LJw~'Vl5t:-J'1 bb'1~n'11n 

' 
miu iru1 fl1ifl1iv11..:i1'U~1:1..1 n'U i~vi11..:ivi·1..h ti..:i1tJVi 

" "" ., 
bnti1'1.le:i..:i 

Q.I d I .di tJQ d 

b'll.<9l0 "iJ(;lb1'\llfl11:1.Ji1:1.J:!.JeJ'l.leJ\l(:.J b'1JtJ1'1J1tuVlieJ 
" " v ' 

I Q.J Q.I I d 

Vl'U1ti\11'U'Vl\l.fl1m~bb'1~ be:Jn'll'U e:i m..:iu iru1 m i'Vl 
.... " 

flieJUfl'1:1..11 'LI'Vl n~M b ~e:i?J~1..:i bfl~e:i~1ti1"111:1..1~1:1..1l'.ie:i , , 
Vl~"El Consortium 1 'Ufl1i~~'U1"El\9l?i1Vlmi:i.J~'UtJ'Ul'i , , 
, 'l.le:i..:i1'Vlti~bll'U~l.Juii:1..1 
b'Jl.(9)(9) ~(;le:J'Ui:i.Jbt:-Jmb'V"l~m1:1..1n~bbnb~1vi~1~ 

" 0 Q.I Q ' di! I 

?J1'Un..:i1mm'l3~n"ile:i\9l?J1V1mi:1..1 fll'UmflieJ'l.11tJ 
"' , " 

Center of Robotics Excellence bb'1~er~~1'U 
" ' ' 

bnti1-Ue:i..:ibtfo1numi~(;lvl1 Technology Roadmap 

b'll.@iv ~(;lv11~e:il.Ji~'1J161:1..1~'Ut5 ~"il~?J~1..:im1:1..1 
\9li~vi-umb'1~fl11m-U1h~e:ier~~~1m~ti1-Ue:i..:i 1'Umi 

" 
1 i~'Uti'Ul'i i~uueY\91 L'U~ bb'1~~~-X'1 b~e:i~~'U1 

' v 

bflli'13~n"il bb'1 ~61..:ifl:1..1 i1:1..1-X..:i~ (;]V11'1im'Vl1..:i mi ,,. 

LJw'1J161:1..1~'U~~bV1:1.J1~?1:1..1 

- ct -

e<:. bb~'Un1~~·:U.Je:JU{l1'Ubb~::n1"H umhv 
er11~1\l"il~~1tJ\911:1.J~~LJ~n'131b?i'U"Elt:-J'1fl1iPln'131 ~..:i-d' 
" I ti I I./ 

d Q I ti Q I IJ Q.I di i.IV 1J I ~ Q.I ti 

\11\;l'Vl (9) b'Un"il1tJi"EltJ'1~ lvo 'l.l"El\11\lb\l'Ufl1"il1\l'Vl\IVl:i.J(;l b:i.J"Elt:-Ji'U"il1\l?i\li1tJ\11'Ufl1iflln'131'1.l'U\9l'U 
" 

(Inception Report) ~ bb?i(;l..:J'1..:i15mi~1 b UWl1'U bbt:-J'Ufl1i~1 b U'U\11'U bb'1~fl11:1.J n 11Vl~1Vl~"Elt:-J'1'1.l"El\lfl1i~ 1b 'Llwn'U 

1tJ-d1..:i~~1'U:1..11 Y-l~e:i:1..1bb'U1'Vl1..:imi~1bu'U..:i1tJ1'Ui~ti~~e:i1LJ '11tJ1'U @o '1J(;l n1ti1'U (9) b~e:itJtl'u"iJ1n-fo~'1..:i'U1:1..11'U , 
61 ruru1 L(;ltJ flru~ mi:i.Jfl1i\9li1"il-ru~?i (;l 1 'U..:i1'U~1..:i~LJ~n'l31 b i1'LI'1le:JU-ru..:i1'U..:i1 (;]~\I n~11 bb~1 

" " , 
' " ' d Q I ti Q I I.I Q.I d l/Q.I ti I ti 1J Q.I c:il 

\11\;l'Vl iv b'Un"il1tiie:Jti'1~ \vet 'l.le:J\11\lb\l'Ufl1"il1\l'Vl\IVl:i.J(;l b:i.Je:Jt:-Ji'U"il1\l?i\li1ti\11'Um1:1..1m1vi'U1m..:i'Vl (9) 

" 
(Progress Report No. 1) ~ bb?i(;l\1'1..:im1:1..1n11vi~ 1'1.leJ\lfl1ivl1\11'U\911:1.Jbbt:-J'Ufl1i~1bU'U\11'U 1 tJ-d1..:i~~1'U:1..11 V"l~"El:i.J 
bb'U1'Vl1\lfl1i~1bU'U\11'U1'Ui~ti~~e:i1LJ '11'U1'U @o 'll(;l mti1'U rn b~e:J'U 'Llu"il1n-fo~'1..:i'U1:1..11tJ61qiqi11(;ltiflru~mi:1..1fl1i 
\9li1"il-ru~?i (;l 1 tJ..:i1'U~1..:i~LJ~n'l31 b i1'LI'1leJU-rrn1tJ..:i1 (;]~\I n~11 bb~1 , 

.c::il Q I ti q I I/ ~ d t.IQ.I ti I I.I ti CV d 

\11\;l'Vl rn b'Un"iJ1tJi"EltJ'1~ mo 'l.l"El\11\lb\l'Ufl1"il1\l'Vl\IVl:l.J(;l b:l.J"Eli:.Ji'U"il1\l?i\li1tJ\11'Ufl11:1.Jfl11Vl'l..!1 fli\l'Vl 
" 

Iv (Progress Report No. 2) ~bb?i(;l..:J'1..:im1:1..1n11vi~1'1.leJ\lfl1ivl1\11'U\911:1.Jbbt:-J'Ufl1i~1bU'U\11'U1 'U-d1..:i~~1'U:1..11 V"l~e:J:i.J 
bb'U1'Vl1\lfl1i~1bU'U\11'U 1'Ui~ti~~e:i 1LJ '11'U1'U @o '1J(;l mti 1 'LI b b~e:i'Utl'u"iJ1n-1'U~'1\l'U1:i.J1 'U61ruru1 L(;ltJflru~mi:i.Jfl1i , "" 
\9li1"il-ru~?J(;l 1 tJ..:i1'U~1..:i~LJ~n'l31b i1'LI'1leJUfo..:i1'U\11\;l~\ln~11 bb~1 , 

u 



- 'o:l -

d Q. I ti Q. I ti ~ d I QJ < 
..:11V1Vl c( btJffOJ1tJ1e:JtJ'1~ ®ct '1Je:J..:11..:lb..:l'Ufl1'0J1..:!Vl..:IV!:l.JV1 b:l.Je:J?l..:111CJ..:11'UOUU?l :l.J \j1UJ (Final Report) 

'V'l~e:J:l.Jbb~'U~~ ~1'U1'U C9lo 'llV1 bb'1~UY1?11U~U~V!11 (1 YltJ/eJ..:lnfl~) 11:1.J C9loo 'IJV1 Jl1CJ 1 'U ~ b~e:J'U'IJUOJ1ff1'U~'1..:!'U11J 
'I 'I \.I ul 'I 

1 'U~fl!ty11V1tJAru~m1:1.Jm1vi11"iJ-ru~?1~1 w1'U~1..:i~u~n~1 b ~'U'lle:iu-rrn1'U..:i1V1vi'..:imh1 bb~1 

~ . .:J'Uth:::l.J1W~1L ii'U Lfl':i.:Jfl1 'j 

r111-tl'11EJ 
.:iuth:::1.J1ru 

r111-tl'11EJ r111 -tl'11EJ':i'UJ 

•• fi1fliltJU.'Vl'U e>,bbct',ooo 

C9l.C9l ~~vinT~ 1fl1.:irn1 (1~rn1Pim~1tl~cycy11 'Vl tJ1~?1urn1rumh.:ium.1 <ilo u) 
l!:il!:ier,ooo 

(<i> fl'U x Ci'.er,ooo \J1'Vl/L~e:J'U X er L~e:J'U) 

<i>.l!:i ~Lzjt11'1!1cy (1~rn1Pim~ntl~cycy1Le:in tl1~?1urn1rue:iv1.:iue:it1 <ilo u) 
<il.h<il ~Lzjt11'111cy~1'U1'Vlt111"11?1\P11/L 'Vlfl 1 'U favnmm1l.J 

l!:ioo,ooo 
(<i> fl'U x ero,ooo \J 1'Vl/L~e:J'U x Ci'. L~e:J'U) 

<i>.l!:i.l!:i ~L:Sm'111cy~1'Urn11~t1/LP11~~P11?1\P11/u~V111~1n"iJ 
l!:ioo,ooo 

(<i> fl'U x ero,ooo \J1'Vl/L~e:J'U x Ci'. L~e:J'U) 

<il.'11 i1n1~t1V1"'n (1~rn1Pin~1hJ~1n11tJ~cycy11 'Vl tl1~?1urn1rue:iv1.:iue:it1 er u) 
~<i'.o,ooo 

(rn fl 'U x rner,ooo \J1'Vl/L~e:J'U x ~ L~e:J'U) 

<i>.<i'. ~'lht1'11n1~t1 (1~rn1Pim~nhJ~1n11tJ~cycy1\Pl~ tl1~?1urn1rue:iv1.:iue:it1 er 
l!:ioo,ooo 

U) (<i> fl'U x l!:ier,ooo \JTVl /L~e:J'U x ~ L~e:J'U) 

111 . fh1.f;hvlum"ifi1Lil\H1'U e,Cl:'mle,mloo 

l!:i.<i> l'i11oil'zj1t11 tJrn1Pin~1LL'U1'V11.:i1 tJrn1fl1virn1ruVil'l'V11.:irn1~~m 

L 'Vlfl L 'Ufa v'Ue:i.:imfleJ\P1'11V1m1lJ'UeJ.:i n~l.Jtl1~ L 'Vll'l~ijm1l.Jn11V1u1 11l.Jfi.:i 1e:irn'1 
' ' 

'V11'1 fn1\P1'11V1 LL'1~Pl n t1Jl1'V'l'UeJ'leJ\P1'11'v'lm1lJ 1 'Vl t1 
' 

h<i>.<il l'i11oil'zj1t11 tJrn1~viV11.ff e:ilJ'1/'1~~/fl11l.Jn11V1u1LL'1~LL m 1 Ul.J'V11'1 
" 

1'Vlt11P11?1\P11LL'1~L 'Vlfl 1 'W fav; 1tlLL uurn1'V'lt11mru1 tJtl1~L'Vll'l~~~'U1LL~1 
" 

- l'i1~1'U.ffe:Jl.J'1~1'Ul'Vltl11'11'1\P11L'Vlfl fo L'1V L'li'U EBSCO/IEE 
"' " l!:i<i>l!:i,ooo 

Xplore (Ci'. L~e:J'U x errn,ooo \J1'Vl) 

h<i>.l!:i l'i11-tlzj1t11 'U rn1~l.Jm~ru~ L zjt11'111cy1~1Ku'U1'U1'111 ~'v'l~e:i~u~V111 
" " 

'Ue:i.:iu~~'Vl-ff1l.J'l!1~~L tJm..ij'1'Ue:i.:iL'Vlfl 1 'W faffi 'U~1'U1'Vlt11P11?1\P11L'Vlfl 1 'W favLLmm11 

fl1Vl n 11rumi'le:J'U1fl\Pl~1'Ue:J \Pl '11'v'I n11l.J) 
' 

- l'i11-tl'zj1t11'Ufn1L~'U'V11'1 (rn fl'U X Ci'.er,ooo \J1'V1) <ilrner,ooo 

- l'i1mm1 (rn fl'U x rn 1'U x cioo \J1'Vl/1'U) ~,<i>OO 

- l'i1L'li1~~n (rn fl'U x rn fl'U x l!:i,<i'.oo \J1'V1/1'U) l!:J<i>,DOO 

~~ r """'~ 
~ I 



- ~ -

- Fh1.U~1EJ1'\.J nTr•ijl'"IVlii~ ~l'"l~.:i LL'1~~l'"lmmLuu?1er1.m1ii 

(Ci>) lii'1'\.J\Pl'11l'"lm-ff.:i1m~uu (';:ioo 11EJ x Cilcto u1'Vl/11EJ) 
OJ 

(l!:i) lii'1'l.JPi'nwnvm1.:i L'Vlfl 1 'l.J fafil'llti.:i~·1..h~miuni11ii'1'l.J'IA'\.JEJ'\.J~LL'1~ 
OJ , 

1~'\.J'UeJ\PI 1'1.Jm (~o 11EJ X Cilct'.O 'U1 'Vl/11EJ) 

(rn) lii'1'l.JPlnEJ.fl1i'ltJ'IFim (\!:Jo x Cilcto 'U1'Vl/11EJ) 

- Fi1tl1~Lil'\.JPlnEJmi'lti.:ifim~i1Pi'nEJmi'l L'li'\.J mnu'l.Ji~mL'1~ 
?lmu'\.J ni1Pim~1~ L~EJ1oif ei.:imEJ 1 'l.Jtl1~ L 'Vll"l V1~tiu~,;''Vllii'1'l.J'IA'l.JEJ'\.J ~ LL'1~1~uu , 
eJ\Pl1'\.Jml bU'\.J~'\.J (l!:i fl'\.J x Cil,l!:ioo 'U1'Vl/-B'11ii.:i x ~ -B'11ii.:i x \!:Jct VIU1EJ'l1'\.J) 

rn.Cil Fi11.ff~1EJ 1 'l.Jni1tl1~'1Jii'1iiii'\.J1/ni1tl1~'11ii~'\.J ., L~ti~l'"lvi1 Lbt:-J'\.J~tl1'V11.:i 
' ' I 

b'Vlflfafil (Technology Roadmap) ..J1m'\.J Ci'. nzjiit:-J~\P!Ji'rusn/L'Vlflfofafil ..J1m'\.J 

l!:i fl~.:i fl~.:i'1~ Ci) n~iit:-J~\Pl.llrusn/L'Vlflfo1'1fil (~Lzjm'IJ1n1 Cilo fl'l.J/fl~.:i/n~ii) , \J .,~ , 

'U1'Vl) 

'U1'V1) 

- A1EJ1'\.Ji'l1'\ll '\.J~ (l!:i fl~'! x Ci> Fl'\.J x Ci'. l'\.J x l!:i,ctoo 'U1'V1) 

rn.l!:i Fi11.ff~1EJ 1 'l.Jni1tl1~'11ii'1iiii'l.J1/ni1tl1~'1Jii~'\.J ., b ~ti?11tlt:-JmL'1~~l'"lvi1 , , I , 

EJ'Vllil"11"1\Pl1bb'1~ bbt:-J'\.J'l1'\.J'11VlfooLJ'Ubfl~tl'\.J n11~\ilJ'\.J1b'Vlfl1 'l.J fa fil'llti'ltl\PIG'l1'\lln11l.l 

~'\.JEJ'\.J~ 1~uueY\Pl1'l.Jmi LL'1~~~~'1 ..J1m'\.J l!:i fl~.:i (~Lzjm'lJ1ni1~tJ~~neiuni1 
, \J bW' \J 

bo fl'\.J/fl~'I) 

- Fi1mV111nm.:ii''l.Jbb'1~tl1V11111.:i (l!:i fl~'! x bet fl'\.J x l!:i l'\.J x boo 'U1'V1) 

- A1EJ1'\.Ji'l1'\ll '\.J~ (l!:i fl~'! x Ci> Fl'\.J x l!:i l'\.J x l!:i,ctoo 'U1'Vl) 

rno,ooo 

Ciloct,ooo 

rnoo,ooo 

Ci'.~o,ooo 

Cil~0,000 

~b,Ci'.oo 

~.Ci'.oo 

bo,ooo 

l!:io,ooo 

~,Ci>OO 

Cilctb,ooo 

Ci>0,000 



- ~ -

I tllfl t ., ... I ( ) I dd If 
ce. fl1 'tl\'11tl 'U01'3\'lflb1'Vlfl112.J112.J Forum 'tliN\ll'U1tl.:11'U'VILOtl1'tlil.:I 

~flfi111tl.:11'U Ufl::~ilth::'t11il2.1.Wufi -~.~00 

ce.@ fi11-ti~1t11u011L1Viri112.1~111 (Forum) mh.:iuv£J bo riu 

- fi11'V1CJ1fl':i (® fl'U x ® fl~\I x rn i1 L:W\I x ®,®oo 'U1'V1) '111,l!'.loo 

- A1be:Jmf1'rtJwm:ium1·1.ht'1l:W (C9l ri#.:i x bo '1l~ x ITTio U1'V1) 
' ' 

Ci'.,l!'.loo 

" 
- ri1mvi11nm.:i1't.m"1:rn1vn111.:i (C9l fl1.:i x bo fl'U x ctcto 'U1Vl/fl'U) rnrn,ooo 

- A1CJ1'U~1Vl'Ut (C9l fl#.:i x C9l A'U x l!'.l,ctoo 'U1'V1) l!'.l,ctoo 

~tJ .,.,~.,j II . ., 1111 er.ID 011 il '3::"U16'11J'WU5b'Wil6'111\lfl111J\il1::VIUnLbfl::fl111H'tl1 \'I 'IJ 

111\il1011 bb~u~'ll1'V11\I b 'Vlfl 1 'IJ fav bbfl::L 'Vlfl 1 u fav~ b~t11'!ie:i\I 

(®) '1~vtmCJ~11BL~n'V11e:i-Un'1 (mY-lm1YJn) L ~mt:J mLY-l~v\lflfl11:w~ . ,, 
®b,ooo " " LL"1tlJ1t"1n~:wYr'Utforinci:wLu1vtmCJ e:i~1\IUvCJ tv fl-r\I rncto ouu/fl-r\I 

' 
(®) ~~v111~Vlf'1ltJb~vfl11D1::'1J1~:wYr'U5 hhn'U (9)0 'UTVi b~V'U1:w1 

Lt:JmL y.i~?f nci:wb u1vimCJ 1 mie:i\IV11\11'i1\I 1 
®®ct,ooo 

,, ' 

~. ~fl~naun.1ci1t1'Vlt1flfll11i.irl\1nuL'11-w.U1;ift1un\11'1JLA-a~Jn\'lt1f'lfl1V1n-a-ai.i 
v • 

A'IJEiLfll~t1'tht1 Center of Robotics Excellence ua::~iid1'1JL~t11-tia.:i v v ~ei,eioo 
d ., ... 0 0 t 

Lntl10\Jn1"a\'lfl'Vl1 Technology Roadmap \'11'1J1'1J ., fll"a'I (b 'tl.11.) 

- A11'V1CJ1fl1 (l!'.l fl'U x C9l ri#.:i x b i11:w.:i x C9l,l!'.loo 'U1'V1) C9>Ci'.,Ci'.oo 

- A1€l1Vl11fl"11\ll'Ubb"1ttl1Vl11l1\I (C9l ri#.:i x bo fl'U x fl'U"1t ctoo 'U1'Vl) i;no,ooo 

" 
- A1b€l fl?111i_htm:ium1tht'1l:W (C9l fl1.:i x bo '1l~ x ITTio 'U1'Vl) 

' ' 
Ci'.,l!'.loo 

" 
- A1tl1'U~1Vl'Ut (C9l ri1'.:i x C9l A'U x l!'.l,ctoo 'U1'Vl) l!'.l,ctoo 

o. fli1~fl,;1-a1v.:i1um-aAn~1 ei~ei,ooo 

... 
- 11CJ\11'Ufl11Pifl431il'U~'U (®o 'IJ~ x Ci'.oo 'U1 'Vl/'1J~) 

' ' 
Ci'.,ooo 

,_, ,_, 
(®o 'IJ~ x ctoo 'U1'V1/'1l~) - 11CJ\11'Ufl11:Wfl11Vl'U1 (9) ct,ooo ' , 

,_, ,_, 
(®o 'IJ~ x boo 'U1'V1/'1l~) - 11CJ\11'Ufl11:Wfl11Vl'U1 l!'.l b ,ooo 

' ' 
- 11 CJn1.muu~:wu1ru (cto 'll~ x ®ooo u1VJ/'1l~) ,, ' , cto,ooo 

- 'U'V1~1LJeru~vi11 (®oo 'll~ x Ci'.oo u1VJ/'1l~) 
" 'U .. , Ci'.o,ooo 

(il1~1eJ\lfl~43 cto ~~ bb"1:: il14311'V1CJ cto ~~) 

- ~~1e:Jl.J (®OO 'IJ~ X (9)0 'U1'V1/'1J~) 
' ' 

®,000 

- A1~1.:!bbU"1b€lfl?l11/oLJ€l:W"1 (C9lctO vii!1 x '"100 'U1'V1) ,, Ci'.ct,ooo 

rnJ. fli1 t if ;i1m Ufl Lf'lftfl ei,eioo 

...... 
''nllVl'l~'IJ a:, lilrnl~,rnlo o 



- ~ -

.. 
(9)(9).(9) l.Jfl11l.J'11m1t1~1l.Jn~V1l.J1 CJ 

(9)(9) .\v hJb'iJ'\.J'Uflfl'1~l.J'1~mCJ , 
(9)(9).rn 1~e:i~wV111.:ib~nrh1m1 

" 
(9)(9).<9:'.1~ b D'\.J'Uflfl'1zj.:i e:i ~1~V111.:it1 m~~'U m1~'\.JoLJm'1'\.J BV1~e:iv11~ ruru1 n'UV!t.h CJ'l1'\.J'UB.:i1~ 11 

, 'U '\J "" er.I 

i1fl111 ~1l.J~tJ1~ m~ be.J CJ bb ~1L '\.J1~'U'U bfl~B~1 CJ'111'1'\.J b Vl~'U e:i.:i ml.Juty~nm.:i 
(9)(9) . er b D'\.J'Uflfl'1611l.JV11V!~e:i'Ll&i'U flfl'1~tJ 1~ ne:i'Um~~ b D'\.J ~tJ~rn~11 '\.J'11'U1~'1~'11.:i bb'1~1~611''\.J ' , 

vi~bti CJ'\.J HnLJ~'\.J~oLJBl.J'1~tJ~m~1 m~vi11.:im1fl~.:i 
" " 

(9)(9), b 1~ b D'\.J~~t'I nw'UzjB 1 n '\.JUru~11CJzjB~vi'.:i.:i1'\.J'U B 'IV11'111'U n11bb'1~1~ bb'1'1 bi CJ'\.JzjB 1 ~b D'\.J 
'U 'U , QI 'U 

" iJ'~ I Q.J SI 

e.JV1'1'11'\.J'UB'IVl'\.J1 CJ'l1'\.J'U B'l1~ bb'11 " ~ 

(9)(9).(;']J iiflru'1l.Ju&i bb'1~ 1~ii~ rn...rru~lil e:i.:i~1l.J~1l.J~fl ru~ m1l.J m1'\.J 1CJ'U1CJ m1~vi~e:i~vi'11.:i bb'1 ~ m1 
' 

'U~V111~'1virnfl1'~n1V1'\.Jvi , ~ 

(9)(9) . ~ bD'\.J'Uflfl'1611l.JV11Vl~B'Ll&i'Uflfl'1 ~iim~~1'LJ'11.:i.:i1'\.J~b'1'\.Jm1m~.:in~11 
' , " 

(9)(9).~ 1~ b D'\.J~iie.J'1U1~ 1CJ'UtJ~1l.Jtl'\.J tl'U~tJ~m~111 CJ5'\.J~ b .LJ1 ~'\.JoLJB b'1'\.JB 1 ~ bbn'11'1! n'l1'\.Jb~1~~rh1 " ~ 

(9)(9) .(9)0 1~bD'\.Jm~1'U bBn~Vl~Vl~Bfl11l.J~l.Jtl'\.Jzj'IB1'1U n b'161~CJBl.J"l1'\.J~1'11 VlCJ " , ~ 

(9)(9) . (9)(9) 1~ b D'\.J~~1~ ~ 1'\.J bn ru~ m1tJ 1~blJ'\.J e.J "'m1tJi)u&i.:i1 '\.J ml.J1 ~ b ti CJ'U ~1~l.J'\.J ~ ~11m1 
n1~Vl11'1n11fl~'ln1Vl'\.JV1 

(9)(9) .(9)\v ~tJ~n~1~~'\.Jb'1'\.JB11m L '\.J1U bb 'U'U'UB'I "n'1 m1~1l.J~1" lile:i.:iiiflru'1l.JU&imLJ'11'\.Jml.J " , 
b~B'\.J 1'U~n1V!'\.JV111l '\.JVl'IJ.:i~m;aty'Ul'\.J 

(9)(9) . C9lrn ~tJ~n~11ile:i.:i 1~ B ~ L '\.J~1'\.J~ b D'\.J0~ bb'1 vi.:iu ry~11 CJ fo11 CJ~1CJVl~B bb'1 vi.:iu ry~11 CJ fo11 CJ~1 CJ 

1~t1nli1B'lfl1'Ufo'\.J l '\.J'111~'111°lru~1l.J~flru~m1l.Jn11 tJ. tJ .'U . n1Vl'\.JV1 
" v 

(9)(9). C9l<9:'. ~tJ~ n~1zj.:i 1~1'U rl'vi b~ e:i n b .Uw·i~ ru ru1 li1 B'l'1 'IV1~ b ti CJ'\.J L '\.J 1 ~'U'U ~ vi~e:i ~ vi~1.:ifl 1fl1~~1 CJ 
'\J Cl.I IV .-JI 

Bb~nvi 1e:i'Lln~ 'UB'lfl1l.JUty~nm.:i ~1l.J~flru~m1l.Jn11 tJ.tJ .'U. n1Vl'\.JV1 

. (9)(9), C9lct'. ~tJ~n~1~ b uw·i~ruru11il B'l1'U bb'1~~1m~'\.J~1'\.JUru~6'\.J11°111 b l'\.Jbb~ m1~1m~'\.Jbb~'1 ~fl~'! 
'U IV Cl.I ct.I 

1~ bn'\.JG11l.JV1d'\.J'U1viri~ruru1m'1~1m u'\.Jb~'\.J'1vin1~ ml.J~flru~m1l.Jm1 tJ . tJ. 'U. n1V1'\.Jvi 
'U "" . 

C9l<9l . C9l b tJ~ n ~1lilB.:iiitJ1 ~ '1'U n11 ru bb'1 ~ fl11l.J '11l.J 11 t'l l '\.J n11 Pi n~1l bfl 11~'\.nfl 1 'I '1~1.:J'U B'I 

B~'11Vlfl11l.J \3ln CJfl1~B~'11Vlfl11l.J l '\.J1~~'Ufl1~11l.J bb'1~~1.:J 161ie:itJV11'\.J'UB'IB~'11Vlfl11l.J11 CJ~'\.J~11V1CJVil.J'l1'\.J'UB'I 
"I "I , "I 

~tJ~n~1'1~lile:i.:itJ1~nB'U~1CJ~VJ1.:i~ru1\9ljvi1.:i~1'\.J~1.:i 1 b-d'\.J ~~'11V1m1l.J b~1~~~1'1~i 'U~V111~vim1 
1mm1l.J~1'1~i 1viCJ1~1'1~i V1~e:i~1 '\.J5'\.J 1 ~b~CJ1-LJ'e:i.:i 1viCJiim1l.JbV1m~'1l.J'1~tJi)u&i.:i1'\.J~1l.J1fl1.:im11~e:i~1.:iii 
tJ1~~vi6rn~ 

(9)(9). (9)(;']! ~tJ~n~1 lile:i.:i bb'1vi.:i1 ~ b i1'1.J11iim1m zj CJ1'U1 ry~1'\.J m1Pi n~11~ CJ bb '1~11.:i bbe.J'\.J n '1~vi5 
iim1mzjCJ1'U1ty~1'\.Jm11bm1~~ '11m1m.LJ1~.:JbbV1~.:i.LJm.i'1~~'11V1m1l.J~1'\.J~1.:i 1 b-d'\.J m1e.J~~ bVlflfo1'1~ 
m1~mvi~.:i1 '\.JtJ1~ b vi~ bb'1~~1.:itJ1~ b vi~ n11'1'1Vl'\.J m1 bb ~'loV'\.J'UB.:i1 vi mb'1 ~'UB'I fan '\.J 1CJ'U 1 CJ mmm1 bb'1 ~ 

' 
n fl 1~ b D CJ'U'UB'l 1 Vl CJ rl ~1 bb'1 ~ rl bb ~'loV'\.J~G11 rl ru ~ '1 BV1'1'\.JoLJBl.J'1 ~1 '\.Jbf"!1~~ fi'1 ~'I fll.J bb'1 ~~'I bb 1 Vl~ Bl.J~ b ~ CJ1 oLJ B 'I 

6J 'U \I " \J ... 

zj.:i b U'\.JU'1~ CJ~~.:i e.J"' m~vi'U ~ B.fl1flB~ '11V1m1l.J , 
(9)(9) . (9)~ '4 fl'11 mVI~ n'Ue:i.:i~tJ~ n~1 li1 e:i.:iii1~ CJ~ b 1mtJi)u&i.:i1'\.Jml.J~ ry ryTd\~~1~e:i'\.J n'U.:J1'\.J 

L '\.J 1fl1.:im15'\.J 1 'UB.:i~tJ~n~1~~1 b 'Ll'\.Jm11 'l.J61i1.:i b1'11b~CJ1 n'\.J V11n~11'11.:i~'Ul1'Ufl'11mVl~n 1~11fl'\.JVl~'lfl'\.J 1vi 

F . '\Jo . ?:kS o/ 



- (9)0 -

Vl~BV!m tlfl'Utl5u~\11'U~1iv'U n'U\l1'U Lfl':i\I n1':i~'U 11frh'1 ~~'UL 'U':i~Vll 1\ltl5u~\11'Ul'n:W~t1J 11J1Vl~B L 'Ufl 1 tJVl~\I 
~11~1\ln~'Vl6u e:i n b~ n~ ru ru1 bb~ ~/Vl~e:i b~tJ rn•h b~tJV11tJ:u1n~tl~m~1V1~e:it1-ru~(;lri1~1\I 1~ " ., ., 

~ "' 
CilCil. bnW'1n1':i~~1':iW1 

~1i1 n\11'U bl11':i't~Hin:u e:i 111'11V1 n ':i':i:W Yl:u1':iru1 A(;] b~ e:i noif e:i b'1'U e:i L\;l tJYl:u1':iru1bnrurfi~1'U fl run 1~ bb~ ~ . ' ' ., 
'ii OJ Q..1.q Q..I .di Q.I iJ .q Q..I QJ 

bnru6Ylm'U':i1fl1 1111:w~':i~':i1'1l'Ururu111m':i'1(;16/le:J'1(;1'11\lbb~~m':i'U':i'Vl1':i~'1(;lfl1fl':i~ ~.111. tvcttio :w1m1 ~er brn~ 
Cl.I Cl.I , dJI 

" 
mm1 ~ti (tv) bb~~':i~butJum~'Vl':i1\ln1':ifl~\111~1t1m':i~(;l~e:J~(;l~1\lbb~~m':i'U~V11':i~'1(;lfl1flr~ ~.111 . ivcrtio ' . 
oife:i C9llvti L(;lt1n1V1'U\;JL~tl1V1i1m1:w~\IVl:w(;lbvi1nu~e:it1~~ (9)00 ~\l~e:i1tld 

(9) . fl ruf\ 1~ bb~ ~fl ru'1:WU~~ b U'Utl ':i~ LtJ'Utl~ B'Vl 1\1 ':i1'1l n1':i n1Vl'U(;ltl1Vli1 m vl1 nu ~B CJ~~ rio 
' ' 

(~1mnrurfi~1'Uflrum~~e:i\lnfl~ bb 'U'U~Bti~~ ~o 'VB\lfl~bb 'U'U':i1:W~\IVl:W\;l) tl':i~ne:iu~1tJ 
' 

(9).(9) ~~\11'Ubb~~tl':i~'1u m':iru'Vv\l~tl~m~n~ bMmoiJe:i\I num':i~1 btl'U Lfl':i\I m':i i n1V1'U(;ltl1V1i1 n 
I QJ ii ~ q ~ 

b 'Vl1n'U':iBtl~~ mo b\;ltJ:Wfl~bb 'U'Ubl'l:W C9loo fl~ bb 'U'U 

(9).\v 16m':i'U~Vl1':ibb~~16m':itl5u~\11'U n1V1'U(;ltl1V1i1mvi1n'U~Btl~~ cs'.ct L\;ltlnfl~bb'U'Ub~:W 
C9loo fl~bb'U'U tl':i~ne:iu~1t1 (C9l) me:irnb'U1fi(;]L'Un1':ibtl'U1fl':i\ln1':i met fl~bb'U'U (tv) m':iu~V11':iLm\lm':i C9lct fl~bb'U'U 

(rn) 16m':i~1btl'U\11'Ubb~~bb~'Utl5u~\11'U cro fl~bb'U'U 

(9). i;n :S 1'U1'U'U flm m~~1:W\I 1'U L 'U Lfl':i ~ n1':in:S1'U1'U~'1B (;]fl~ B\I n'U'V B'U b 'V\11'VB\l\11'U~1\I 
' 

~tl~m~n (TOR) bb~~bU'UU':i~ Lti'Utl~v'Vl1\l':i1'1ln1':i n1Vl'U(;ltl1V1i1mvi1n'U~Btl~~ er L\;ltlnfl~bb'U'Ub~:W (9)00 fl~bb'U'U 
C9l.cs'. U':i~ bf\'Vl'VB\l~tl~m~n~r~~mm':ici\I b'1~:WVl~B'1i1'U'1'U'U n1Vl'U\;ltl1Vli1m vl1 n'U~B ti~~ ct . ' 

'i "" a 
b\;ltl:Wfl~bb 'U'Ubl'l:W (9)00 fl~ bb 'U'U 

(9) .cr ifm'1'UB'Vl1\1~1'Un1':ib~'U n1Vl'U(;ltl1V1tTmvi1n'U~Btl~~ er L\;ltlnfl~bb'U'Ub~:W (9)00 fl~bb'U'U 
Iv. ':i1fl1~b'1'UB (Price) n1V1'U(;ltl1V1i1mvi1n'U~Btl~~ (9)0 L\;ltlnfl~bb'U'Ub~:W (9)00 fl~bb'U'U 

@m. V1t.i1£1~1'U~~uel~"!le:iu Lfl':i~n1':i 
'U 

ne:i'l'U 1t1u1tJe:i111'11V1m':im1t1'11'V1 (9) ~1i1rn1'Ubl11':i~~n:ue:i111'11V1m':i:w 
' . ' 

CilcC. ~i;!~fl1~11~::1~~'U 
C9lcs'.. (9) 'Vl':i1'\J ~\I~ n~ru~'V B\I B\11 '11VI n':i':i:Wvf'Utl 'Ut?i ':i~'U'U 8111 t 'U:W'~ bb~~~~Vl~'VB\I fa nbb~ ~'V B\I , , 

tl':i~b'Vll111 'Vlti L\;lmo~1~e:i~1\l~\IB111'11V1m':i:wm':i~~111~'Uci1'Uvi'Ut1'Ut?i ':i~uu8111 t 'U:W'~ bb~~~~V1~ , ' 
C9lcs'..\v '11:w1':i~n1Vl'U\;lb U1Vl:J.J1tl n~:WB\11'11Vln':i':i:Wvf'Uti'Ul?i ':i~'U'U8111 t 'U:W'~ bb~~~~Vl~ bb~~ bb~'U~i.11 , , ' 

'V11\1~1'Ub'Vlfl L'Ufa~ (Technology Roadmap) ~m':i 1~-rum':i~~'U1L 'UB'U1fl\11 

C9lcs'..i;n tl':i~b'Vll111 'Vltinbb'U1'Vl1\IL 'Un1':i'Vtl1tl~~n1':il-tl'vi'UtJ'Ut?i ':i~'U'U8111 t 'U:W'~ bb~~~~Vl~ b~BtJm~~'U 
' 

m':i~~'U1bl11':i~.;1n:Ubb~~~\lfl:WL'Umflci1'U~1\I 1 b"li'U mflm':ibn~m m':ibb~'Vl~ u~m':i bU'U~'U 
C9lcs'. . cs'. e:i111 '11V1n ':i':i:Wvt'U ti'U l'i bb~ ~':i~'U'U 8111 t 'U:W'~ 'Vv\11'VltJi1Vi111'Vl1\I bb~ ~ bb~'U n1 ':i~ ~'U 1 b 'Vl flt 'U t~ ~ , , 

~1:W n'U zj\IVIU1 tJ\11'Uf\1flr~bb~ ~f\1fl bB n'U'U'11:w1':i~tl11 tl1 -tl'tl':i~ Ltl'll'U1 'U n1':i11\I bb~'U~\1~1'U1~~'\J'U Ltl'U1 tl'VB\I . 
tl1~ b 'Vll11 bb~~m111\lbbt:.J'U L 'U'V11\151n:u'Vt1\lbvn'll'U , 

C9lcs'..ct V1t11t1\11'U~bMt11oif e:i\I ~tl1~ne:ium1 :U'U 1 tl~\ltl':i~'ll1'1l'U m~wJn(i'\lm1:w~11°lru L 'Um11-ff " ., 
vr'UtJ'Ul'i 1~uu8111 t 'U:W'~ bb~~~~V1~ 1 'Um1b u'Uci1'UVl~\l'VB\lm1~~'U1b1111~~n:ubb~~~\lfl:w ~1'Um1t11~'1!1~:w~'U5 , . 



- (9)(9) -

~.:i\1 m1~ l'l~fl~ \Pl~ 1.:11 'Ul'l ~ .:i\1 '1 :d1n Tm .:i'U1 l.J1 'U~ ty ty1 'Vl~fl-LJ' fl \i1 n~ WU'UV1'11.:i~ fl 1~ ~ m~ fl 
~1~11'11UtytY&i.:J'Uth~mru11ti~1m.h~'11tJ.:1'\.JtJ1~lJ1ru ~ . 131 . lvctbrn lj~~u.:i~'IJ1·fo~~1~-r'\.J~1P1'111.:i'\.Jth~mrutJ 

~.131. tvctbrn '11m11'11n.:1'\.JtJ1~lJ1rubb~1 bb~~mrih:11'11n.:i1'Ubl311'1~Hin'1fl\i1'11'Vln11l.J hJ1~fo~1P1'111.:i'\.JtJ1~mrub ~fl ni1 ... , 


