
A'l1lJLU'U1J1 

'Uel\JL'U~'Uel./1./11\J (Terms of Reference : TOR) 

,iv1tliju~nTHVIR L'lJ fav~'Uf.J'U~e)~ L'U>mm1:avir1 L 'U L6'VUqjty1tl':i::~~s 

~1'1.JaLL'1'U'&'l'U tl11J1eHlfo./1"1il'U'i ~./IVl1vl"1~'1.J'i 1 "1vl ' , , , 

11~'1.nnTJ'IJe)./lf'11~~1~1'UUqjqj1'U'Hl~~i (Artificial Intelligence) ';j'JlJ 1 'U()./IL Vlrll 'U favB\1o~t1:: 

LL~::1::'U'Utl~ 1 umiih•n1mhAn 1~./IIJlrJ n11 L1 t1u{ L ~el n1':i L ,J~ tl'U':itlLL 'U'UrJ~~1Vln':i':ilJ'IJrJ./IU':i:: L Ylf'1'11 nt1 i'1 -~ ~ ~ , , 
Industry 3.0 (Computer and Automation) 1i.JLU'U Industry 4.0 (Cyber Physical System) Yi{rJlJn'Ud 

f'11~9l{Y11.:i~1ut1 qiqi1,J1::~~jf1.:i L tlum11n'11AqJ ~.:i'11vi-rum':i~~u11::'U'UC-1~911 'U 1 ':i./l./11'Utl91~1vim11J~L \J 

b./l./11'ULL'Vl./lrJ'U1i'191 Vl1el Industry 5.0 (Mass Customization & Cyber Physical Cognitive System) zj./1 

A\JLL'1::LA~rJ./l~m'1::V11./11'U1n~~vlfl'UlJ1ntu (Collaborative robots: COBOTs) 'llv1U{jU~n1'HY1A fofav 
~\Jtl\J!Jlc)~ t 'UmiLrn::L VIA t \J favuqiqi1,J1::~~j d '1::i1'UVl'U1Vl'11AqJ 1 'Un1':iL U'ULL Vl'1./IL1t1'Ujm1::c:Jn,J{i~ 

'11Vl,r'UU~~ i'1'1.J::1Yl tl1 f11':i~1':i~'UL Vlf'l 1 'UV!~ n~m1Vltl1f'11~mu ru4i~ ~1'lJ11•111iJni ni1,J';i::~~;5 U':i:: ti rn,j m1:: 
~ -~-~ ~ , 

1::'U'UcJ'10~fJ:: L~m~1t1l.li'111lJYi{ellJ'11Vl,r'Uf11':i~~'U1L':i./l./11'UcJ'10~t1:: (Smart Factory) Ln~mci''1o~v:: 

(Smart Agriculture) vh{lJcJ'10~t1:: (Smart Farming) mi:: fa~~~nici''1o~v:: (Smart Logistics) 

'Ueln-~1nd 'llv1,Jlj~n11u1~ m':il.l., v1./lnci11d '1::'1elv1A~ el./111\J LLC-J\Jn1':ii~mn1~./IA'UL ~el 

':iel./l,r'Uel~'11 n':i':ilJ ~~'Yl'1 LL'1::el~'11VI n':i':ilJ':i::'U'Ucl~ L 'Umi ~1lJLLC-J'Uf11':ii~'U1:'U~':i::L U fJ./1 Lf'1':i~~f1Wl1A , , ... 
~t1'Ueleln (Eastern Economic Corridor Vl~el EEC) '!lel./lU':i::LVlf'l zj,:ir1ru::1V1t11n1':i~1':i~'ULVlf'11~iJ-r'Uu1.:i , 

LL~'UfJVl6f'11'1~i'!lel./lAru::, 1 '1L tlu 1 ,J~1l.lt1Vl6f'11~~{'!lel./l'tf1~ L ~elnT~~~u1tl1::L Vlf'1el~1./IIJlrJL~el./l l!ur1./I , ' 

1~m.h::a.:il-l 
' 

L ~el~vl,el'!lv1Uli'U1in1':iLVlA L 'U L'1V~'Utl'U!Jlcl~ L 'UmiLL'1::L VIAL 'U L1;l VUqjqj1U':i::~~! tl11'U'1LL'1'U~'lJ tl1Lflel 

Li1el.:!'tf'1'U1 ~./IVl1vl'tf'1'U1 (i) '(f(,l L ~el 1 i'11V1fon1-s~vln1':iL1tl'Un1':i~el'U~1'Uf11':i~U'U~'U'U"1fJf11':iC-I~~ 1 'U L':i.:J.:J1'U , , ' , 
cl'10~mi Lm~mcJ'10~tl:: vh{lJ-cl'10~tl:: LL'1:: L'1~3~nacJ'10~fJ:: '1Jel./lfil'1.J::1Vltl1f11':i31':i'1'UL Vlf'l lJVl11Vltl1~tl 

mvn 
\J 

A ru '11J~ 'ti el .:ill tJ ':i:: a .:i R ,i:: Lil\J el ':i1 R1 
• \J 

3.1 i1fl11lJ31lJ1':iC'l911lJn!)VllJ1fJ 
~•i]d ., 

3.2 ~lJL 'U'tlrlrl'1'1lJ'1::'11fJ 

3.3 LlJel~':i::Vl11.:JL~nf1'1n1':i 
\J 

- , 



3. 4 hJ L th.1-yflfla;-:itl~'Hl,,,,11-:J ~mt!u nTS du'!Jtl La\Jtl,,,,1tl'Vh"'qiqi1nu,,,,t11 V-:J1\J'Utlsl1! 11 

-a'1m11 L~tl-:J\11nLU\J~mll~1\JLnru,in1'jtJ1tLij\Je-mnTstJnmi-:i1\J'Utl-:Je-rtJwnoun111J'11lJ1tLUV'U ~ 
" ':,.J " 

1~1J\JIJ'l 111n11mtV111-:i n11fla-:iri1,,,,u~m1J~tJ·rnn1i'lLe.J v LL Y11L u 1tuu Lfl1 o-u1 va11auL 'Vli'l'Utl-:i m1Juqi; na1-:i 
d.l 1 ~ cJ cJ -., q d I/~ V II CII d II d 11.:' 

3.5 11JL uu-yflfla'1l-:i~mt'Y'lJtl 111 uuqi'!l11v'!lo~m-:i1uLLat 1~LL'1-:JL1V\J'!ltl 1,,,,L uu~V1-:i-:i1u 

'U o --mtl1 v-:i1\J'Utl-:J1\i 1 mtuu Lfl1tl'U1 va11au L 'Vll'l'!J o-:i ml.Jun 1tmn-:i zj,:i111.1fi-:iii~uflfla~ e-r~-:i-:i1u L tlu 
~ -~ \ \I 

i½u~1ue-r,1~n11 m11.1n11e-r'1~n11 e-ru~m1 e-rna1i.J1'11\Jn11~1L'W\J-:J1\J1\Jn'1n11'Utl-:JU~, lflflat!uv11v 
' " " \I " '1 

3. 6 i1flrua1.1mi LL at 1lii1a n~rut\Jl o-:ii½11.1m1.1~ fl rut m11Jn11u 1vu1 v n11,i'~to,r~~1-:i 
' 

LL at n11U~,,_,11~a~i11fl1 \in1,,_,\J~ 1 'I.J11'!ln\1'11\JL Un~1 ' . ' 
3. 7 L U\JU~'Uflflae-rnm;V'l'U1 via~~tJ 1t mm1fl1 ~La nV110iinJ~-:i n~11 

' " ' 
3.8 1liL uue-ri1c.mtJ1t LV'U'UfJ1Jn'I.Jnue-rduimaum1V~\J~L'lJ1d\J'!JtlLa\Jtl 1 i½LLri 

" " 
l.m11'V1V1av ru 1\JU1tn1i'1tJ1tn1~11fl1~Lan'V11tliinJ ,,,,101l.iLtl\Je-rmtvi1n11eJ\JLU\Jn11'U~'U11-:J n11 

" 
LL 'U-:J'U\J tlV1-:JL UW511lJ 1 'lJ n11tJ1t m~11fl1 ~ Lan'Vl1tliinJflf-:id 

3. 9 1liL tiu0v11urnn~'Vli,,,,1om11.1~1.1nu zj,:io1'1tJ{iLa61livo1.1iffu1111a 1 'Vlv L1\JLL\,l1!'U1a 

'!Jo-:ie-rduioLauo 1v1i11-11i-:i 1 i½aatLtln~V1iLLatm11JA1JnuL-du11t!u 
" ' 

3.1 o e-rdu-umauo~du-umauo 1u1tJLLUU'!Jtl-:i "n'1n11i11JA1" \Jltl-:Jilflrua1.1mi~-:id 
" " ' 

mru~'Utl!J'lnft-:J)t',111-le-rL 'U1~1lJA1 ri1,,,,'I.J~ 1 i½e-rL'U1~1lJA111V 1m1V',1~-:JL uue-rL 'U1~1lJ 
" " " 

191,,,,a n 'U tl!J'I na-:i1t,,,,11.:i e-r L 'U1~1lJA1\lt\Jltl.:Jil n11 ri1,,,,\J ~"' ~~1\J,,,,141~ LLftt fl11lJ1 u ~~'Utl'\J 1 \JU~l.11 ru.:i1\J 
" ~ 4 I ,v II I.I I II ,v I V V I t,, d 

a.:i'Uo-:im tll,Ja fl11J'111Jaqiqi1,rn-:i~ L 'U1111.1fl1,.,,a nm nm1~ L '!J1111.1fl111 v ouvi m1v 

mru~'Utlt,1 na-:i1t',1'J1-le-r L 'll1i1lJA1 ri1,,,,\J~ 1,xe-r L 'll1i1lJA111V 1m1 t)\,l~-:JL uue-r L 'U111lJ 
" " " 

191\,la n f)\) n11i11.1A1t!i.J\Jl tl.:J 1 ie.Ja-:J1\J'Utl.:Je-r L '!J1i1lJA1',1a m1v L~V1 L U\Je.Ja-:J1\J'Utl-:J n'1 n11i11.1A1~du 
" 

-umauo 

i1\,11'\J'!Jtl(ll na.:i1t',l'J 1.:ie-r L 'U1~1lJA1vrllJ 1i,i' f11\,I\J~ 1,xe-r L 'U111lJA1'nV 1~ L uue-r L '!J1 i11JA1 
" " " 

,,,,an e-r L '!J1i1lJA1'Vln11V\l ~\,) o.:ii1f1rua1Ju1i m'\J'11\JIJ'l1lJL~tl\J 1 'U~ ri1,,,,\J~ 111 \JLtl na11L ii fl l'lJ')\J 
" \ , ·t 

mru~'LJt)(,1 na-:J1t',111-:Je-r L '!J1 i11.1A1ri1,,,,\J~ 1 i½iln111JtlU...,lJ1Ve-r L '!J1i1lJA111V 1m1v 
" " 

\,l~.:JL uue-rduimau tl 1 \J\J1lJf1\l n11i11JA1 n11duimauo~.:in~111li\Jl o-:ii1,.,,l1.:i~ tllJtl'\Jel1\J1\l 
" 

i1-..,1'\J'!Jtl(ll na-:i1t',l'J 1-:ie-rL 'lJ111lJA1vrllJ 1i,i' f11',l'I.J~ 1,xe-r L 'll1i1lJA111V 1~ L uue-rdu 
" " " 

'UeJ La\Jve-r L 'll1i1lJA1'Vln11 V\lt\JleJ.:Jft-:Jal vifo~fo 1 \J,,,,lJ.:J~eJlJ'iJ'\J el1\J1'11 i½e-r L '!J111lJA111 V 1~11v-..,~-:i L uue-r~u 
\t ' " " 

-umauv 1 um:1..1 n'1 n11~11.1!-l1 
1,1,dl I.I I.I QI .:if q I.I II II 1 iv .f ,v tJ CV 

3.11 e.JV\J'UtlLa\Jtl(,leJ-:Ja.:J'VltL '\JV\J'VllJ'UeJlJa(ln!J'leJ-:Jfl1UCl1\J \J1t'\J'\J\1~'1ltl\l~\11-:Ji11m\i 
" " " ~ 

i;i'1vaLanV11viinJ (Electronic Government Procurement : e-GP) ,rn.:im1.1,Jqi;na1-:i 
11d1,1 11• 1 oQ Qi. ,._,.: 

3.12 e.JV\J'!Jmauo!J'ltl-:J1J1Jafl1avm'Uv-:in'1n11 ~-:iu 
" " ' 
( 1) mrue-rduio La\JeJ L U\J'W~'Uflfl'1~'1~i.:iifii.J(l11lJn n-..,lJ1V 1 'Vlvzj,:i 1i,;''1~'VltL u V\JLf1\J 

" ' ':,J 

n11 1 iJ \JleJ.:iii1.1afhaV1fi'UeJ.:in'1n11 '11ne.Ja1,11.:iw-..,11.:i~uV11Y1eJG~'Vlfi"Hni,;'1v-..,d~ua'Vlfi ~tJ11nn1u.:iuLLavi.:i 
\I ' " " __., 

\i1\Jtn11L~u~iln11m1'11'\J1eJ.:iLL~1 zj.:i'1t\JleJ.:iLLavi.:ifi1Ltluu1n 1 iJa~~1vrieJu1u~u-umaueJ . ' 



(2) mruc.i'd'I.J'!Jtl La'\.Jm U'\.JU~11.Jf1f1'1~~v'l!JY.:it'\.J(,)1l.J f111Vll.J1E.J 'l '\II E.J ~.:i EJ,:j 'llJiif11'fi1E.J.:J1'\.J 
V \ ';,J 

.:JtJLLavl.:J~1'\.Jt f111 L~'\.JfltJml.Ji'ilJ'I.J161 f1'1 f111f'l11 ~Yi'111C\J1f111n1Vl'\.Jvll.J'1Fl1'!Jtl.:J'\ll'\.J'1vl'\II~ L UE.J'\.J Lv'lE.JC-Jd'\.J 
.... ' 'U , 'U 

LI 1,1 QI q cJ ,QI O I II I.I '-' .Jqj 11 U ~ 
'lJtlLa'\.Jtl'1t(Jl tl.:Jl.J'\ll'\.J'1vl'\llt L tJ E.J'\.J'\IIL 1 E.J f1'!l11tl.J'1f11Vl'\.JLL'11 C\J 1'\.J'\IIE.J'\.J'lJtlLa'\.Jtl v),:j'\.J 

\ V ' 

(2.1) l.JaFi1m1~v1ttJ~v1~1.:i'll.JLn'\.J 1 a1'\.Ju1'VI 'llJ(J)tJ.:in1V1'\.Jvl'\ll'\.J'1vl'\lltLuE.J'\.J 
V \ 

(2.2) l.JaFi1m1~v1tm1v1~1.:iLi1'W 1 a1'UtJ1'\II LL(Jl1l.JLn'\.J 5 a1'WtJ1'\II (J)tJ.:J1ttJ 
V \ 

(J)tJ.:Jii'Vl'I.J'1vl'VltL UE.J'\.J 'll.JJ1n11 1 a1'UtJ1'\II 
' 

(2.3) l.JaFi1m1~v1itJ~v1~1.:iLn'\.J 5 a1'\.Ju1'\II LL(Jl1lJLn'\.J 1 o a1'\.Ju1V1 (J)tJ.:i1tu 
V \ 

v1tJ.:iii'Vl'I.J'1v'l'VltL uE.J'\.J 'liiJ1n11 2 B1'\.JtJ1'VI 
' 

(2.4) l.J'1Fl1f111~vlttl~vl~1.:JLf1'\.J 10 B1'\.JtJ1'\II LL(Jl1l-lLf1'U 20 B1'\.JtJ1'\II (;)tJ.:J1ttJ 
V \ 

v1tJ.:iii'Vl'U'1vl'\lltL UE.J'\.J 'll.JJ1n11 3 B1'\.JtJ1'\II 
' 

(2.5) lJaFi1m1~v1ttJ~v1~1.:iLn'U 20 a1'\.Ju1'\II LL(,)13.JLn'U 60 a1'\.Ju1V1 tilel.:i1tu 
V \ 

v1tJ.:iii'Vl'I.J'1v'l'VltLUE.J'ULl.JJ1n11 8 B1'\.JtJ1'\II 
' 

(2.6) l.JaFi1m1~v1ttJ~v1~1.:iLn'\.J 60 a1'\.Ju1V1 LL(,)13.JLn'\.J 150 a1'\.Ju1'\II 
V 

(J)tJ.:J1ttJ "1tJ.:Jii'Vl'I.J'1v'l'\lltL UE.J'\.J 'll.JJ1n11 20 B1'UtJ1'\II 
' ' 

(2. 7) l,J'1Fl1f111~vl,el~vl~1.:JLf1'\.J 150 B1'UtJ1'\II LL(,)13.JLii'U 300 B1'\.JtJ1'\II 

"1v.:i1ttJ "1tJ.:Jii'Vl'I.J'1v'l'VltL UE.J'U 'll.JJ1n11 60 a1'UtJ1'\II 
' ' 

(2.a) lJaFi1n11~v1ttJ~v1~1.:iLn'\.J 300 a1'\.Ju1'VI LL(,)13.JLn'U 500 a1'\.Ju1'\II 
V 

tilel.:i1tu tiltJ.:iiiV1'1.J'1v'l'Vl~L 'UE.J'\.J 'll.JJ1n11 100 a1'UtJ1'VI 
' ' 

(2. 9) l.JaFi1m1~v1itJ~v1~1.:iLn'U 500 a1'Uu1'Vli1'1.J 'l u LL(,) 13.JLn'\.J 150 a1'\.Ju1'VI 
V 

"1el.:J1ttJ tiltJ.:JiiVl'I.J'1v'l'\lltL UE.J'\.J 'll.JJ1n11 200 B1'\.JtJ1'\II 

' • (3) '11Vl-rtJf111~vl,e)~vl~1.:Jf1#.:ivr~.:i~ii1.:iL~'\.JLf1'U 500,000 tJ1'\11('1.J'ltl mruc.i'd'U 
V 

'Ue) La'\.Jm U'\.J'4f1f1'1611l.Jvl1 LvlE.J'Yi'111C\J1'11 nvri1.:iaffrtJ1el.:J'UqJ~iL1'Uc,hn 'll.J Ln'U 90 1'\.J ri e)'U"J'U d'I.J-uma'Uel 

LvlE.Jtile).:JiiL~'\.JcJ1f1f1.:JLVl~e) 1 'U'Un ,;6'\.J1f111L U'\.Jl.J'1Fl1 1 1 'U 4 'l)e).:JlJ'1Fl1.:JtJtl1tlJ1C\J'1Je),:j 1m.:if111Vl~e))1E.lf111 
•~ V V 

~d'\.J-uma'\.Jel 1 'I.JLL91'1tf1#.:i LLat\--t1f1 L U'\.Jcr'll'\.Jt f111~vl,e)~vl~1.:JVl~e) L U'\.Jm~-ru f1111"1vl L~ e) f1'1 t(ile),:j LLav'l.:JVl'U.:Jael 
V V 

1tJ1e).:l'\Jfl!~L~'\.JcJ1n~iil,J'1Fl1~.:Jf1~11an f1#.:ivr~.:i 1 'I.J1'U'1.:J'\.J1l.J 1 'U'1 fl!fl/1 

( 4) mru~c.i'd'I.J'!lma'Ue:i 'll.Jiil.JaF11a'\116'1Je),:j f1'1f111Vl~el'\ll'U'1vl'\lltL UE.J'U \--t~eliiLL(,)13.JL vfo.:i 
'U 'U " ' 

~e)~'1tL'!J1d'U'!JtlLa'Uel crd'U-uma'Uela1lJ11'1'lJe)1.:JL~'Ua'ULzje) LvlE.Jtile).:Jii1.:iL~'\.Ja'UL~e) 11'1.J 4 '!Je).:Jl.J'1\91 
V V 

• I 'I' .. ..I al ., 1 ' :; (.. .,j ..I 1 • I .. .. ., 
.:JtJ u1tl.J1C\J'1Jel.:J ~f11.:Jf111'V!1el11E.Jf111'\IIE.J'\.J'1JtlLa'Uel 'ULL91'1tf11.:J '1'UL'1Jel'\116'U1f11W1E.J 'U u1tL '\IIPl 'Vl1eltJ1~'\II 

L~'U'\11'\.J\--t~e)tJ~~'\IIL~'U'\ll'U\--t~ f1'\ll-r~ vffi~-rtJe)'U n 11(,l 1 ~tl1t f1 e)tJ f1'1 f111 L~'\.J'\11'\.JL ~e)f111~1 ru'!lV LLattl1t f1e)tJ 
, ' , ·t ' 

61n'1f'l1tl1t n'\.Jml.ltlwmPl'!lel.:J6'\.J1f111LL '4.:itl1tL 'VIPlL '\IIE.J mlJ11E.JzjeltJ~~'VI L~'\.J'Vl'\.J~6'U1f11'm '4.:itl1tL '\IIPlL 'VIE.J 
' ' 

LL ~.:i L 1E.J'\.J 1 ~'\1111\J Lvl E.J'Vi'111C\J1'11f1E.Je)v) L1'1.J11l.J'!Je).:J1.:J L~'Ua'\.J L zjel~'11'Uf1.:J1'\.J 1 V1aj-ru1el.:J\--t~e)~'11'Uf1.:J1'Ua1'!J1 

fu1tJ.:i (mrul~-rulJtJuei1'U1'1'11nG11'11n.:i1'U 1 °vt'1J) ;.:itJtJn 1 ~LLri~duima'Ue:i '11ufi.:i1'Ud'U-uma'I.JtJ 'll.JLn'U 

90 1'U) 

y 



(5) fl1CUv1111 (1) - (4) tlnb1'U'11Vlfomruvi'.:i~e:JL'U'i1 

(5.1) mru~~~'U'Ue:Jba'Um U'UVllJ1cJ-:J1'U'lJe)-:Jf ~ 
~ ~ 

(5. 2) m1~AA~~~v1i-:i~'Uv1111 fl!JVl111 tl 1 '\ll cJ~e) ~1::wh-:inT~~'U~ n'1 fl111Jl111 

~1:::11'1Juqi~i11~:::mcJ (ouu~ 10) ~.f'l . 2561 

3.13 ~~'U'Ue:Jba'Ue:itii'e:i-:iii11~1-11aV1fi'lJe)-:Jn'1m1 L U'U 1 'Uv1111VltJ-:J~e:JAru::: fl1111f1111'W'30tliJfll'\'11 
\I \I 'I "t 

m1~vite:i~v1'11-:iLL~:::m1u~m1iav1mA1'~ ~1'U~av1 ~ nA(m'3) ~ 0405.2/ 1 124 ~-:J1'U~ 1 ii'LI1A11 
' .. ' 

2566 
1,1.,.J V I.I Q CV q Cl.I 

3.14 i:.J tl'U'Ue:Jba'Ue:J'1 :;:(Jle)-:J LL 'U'U LLAvl (;11~ e) n LL~ :::mmL 'U'U1'U11tl f11111tl ~::: Le) c)v) A ru~ n~ru::: 
~ ~ ' 

L0~1:::'lJe)-:J 1v1tJ~u1im1L'\llA 1 'UfaV~'Utl'UvleJv1 L 'Ul1'~LL~:::L'\llA L 'U favUqj(1j1'U1:::~~i ~1'\J~LLa'U~'lJ eJ1Lflmifo-:i 

'll~'U1 ~-:iV11v1'lJ~u1 1 '!lv1 Lvle:itJ1:: ne:ium1'V1'111ru1 'Ue:Jn'11nd~~'U'Uma'Ue:i'1::tii'e:i-:i~mi1Le:ina11LtJ1cJrn vicJu 
'I 'I , \I 

'\ll1-:J~1'UL '\llA'WA'LJe) n7Vl'Uv1 LL~:::17tl ~::: LB cJv)'lJ eM11'\'111'\llcJ1i;r tl L tlm7cJ'LJe)'\ll fl'Ue) Lv1tl 1 iv1111-:i L 'U1tl'U L vi tl'U 
' 

11 cl~::: LBtl v1Arui;r fl'!jru:;: L0~7::: ~n7Vl'Uv1 L 'U Le) na1111cJ~::: LB tlv1A rui;r fl'ljru:;: LOYn::'lJe)-:J 'ljv)'LJ nu1im1 
'I , , ~ 

L'\llA 1 'Ufa~~'Utl'UvleJIJll 'U~LL~:::L'\llAL'Ufa~uqiqi1tJ1:::~'lj~ ~1'\J~LL~'U~'lJ e)1Lflmiie:i-:i'!J~~1 ~-:JVl1v1'1J~~1 l ~v) 

"" .., .., d o .,. .., .f .. d o .,. .., JI 
11 tl ~:: bel cJ vl f'l ru~ n~ru:: LQ'Yl 1 ::'U el .:l'Yl a~ 'VPil:: vl 1b'U'Un11'1 vl ~elVl1el'U el U b 'U (;1 't) el .:I .:11'1.J'Vl '1:: vl1 b 'U'U f111'1 vl~el 

11 cJ~::: LBtiviv1111 Le:ina11 LL iru 

vri n Ln ru,fo~ ::~VI it 'Un11-w'111ru1 

HV1imnru,h1m (Price) Lv1cJvl'111ru1'11n~La'Ue:i11A1~1av1 
~ ' 

1:: cJ::L "H'l1 ri.:111eltl 'tlel.:!Vl'iel .:11'1.J 

6.1 n1V1'Uv1~-:i11e:iumcJ 1 'U 1 so 1'U i:ru5v1'11n1'U~-:i'U1111 'U'1'lJC\J1 

6.2n1V1'Uv1vm1m11Jue:icJn-i1 1201'U 

6.3 mn'Uvi~-:i11e:iu ru mm1Aru:::1V1mm1a11amv1f'l 11V111V1cJ1icJu1~1 
~ 

1.:!b1'U1 'Un11~vlVl1 

L~'lN'U'U1:::111ru~7'U1'U 2,000,000 'U1'\ll (ae:i-:ii7'U'U1'\11'11'U) 1v1mun~7tl'11fl11tll~b~'Ue)v!Vl'U'U ' , 

11A1n~1-:J 

2,000,000 u1V1 (ae:i.:ii1uu1'Vl'11'U) 

;,< 



' d II Q, 

9. Lm".:ivi111'tleJ.:Jj1fl1mn~ (j1fl1e:i1.:ie:i.:i) 

9.1 U~~Vl Lel'1;Lfl ;'1L~l.Ji ~1fl~ 

9.2 U~~Vl m1Lfliifli LV11~ ~1fl~ 

9.3 u~~Vl L~13 ~'UL'Utli~ ~,n~ i1-Jn,n'Uh,qi 

10. e1\Jl11fi1tJi'u 
., ' ., 
1m.m:: 0.20 \JlffJ'U 

11. j ::v ::rrn1i'utJj::t1'Ufl1111,h,~unvde:i.:i 

1 tJ 

A ru::ivi Enm1'111'1'UL vi111 lJV111vi v1"'vuwn .., 

d Q, I d II ,;. Cit. I II Cl, ~ cl ct, d 

13. '1t11'U'Vl\Jl(Jl\Jlelb Wel'tJel'Vlj1U'tJel~"L W1JL\Jl1J LL"::a.:J'tlelL'1'UelLL 'U:: 'J\J1jC\J 'Vljelbb'1\Jl.:Jfl'J11Jfl(Jl L'Vl'U 

'11lJ11fla.:J'LJtl?i~L~'U'\,.,~c)'LJtlL'1'UtlLL'U:: 1\l11ru L~V1nuj1.:i'IJtlUL'IJ\Jl'tJcl.:J.:J1'Ud\~~ 
.J. I -., t - Q '-' 0 

'1Cl1'UV1\Jl~(Jlc) .:J1'U'Y'l'1~ 'll'U 2 cl1fl11flru::1viv1m1'111'1'ULV1Pl lJ'V111VlV1'1V\j1'Y'l1 \Jl1U'1 LL'1'U~'!J 

t11Lnmifo.:i,rnu1 ~.:ivii'~'ll'1U1 20131 • • 
1 V111'1'Y'I~ 0-3810-3061 

e-mail: sirijan@buu.ac.th 
.J I.I Q ' d Q a II :1'1 .J cJ I ~ II 

'11611Cl.J'!1'UV1\Jlcl.:Jn11L'1'UclLL 'U::T'111Cl.J Vl1tl6-lfl11lJL 'Vl'U \Jltl.:JL u(JlL~W'!1clLL'1::Vltl~'Ucl.:J~ b VI 

I.I - ' ~ cil ~ ti 
'IJclL'1'UelLL 'U::1\l11ru Vl1tl6-lfl11lJ L Vl'UmV 

x.. 



cl .., 

11 ti 61 ~ bel ti~'°' ru6l n'l!tru~ bu'W1 ~ , 
-:J1'Utel~~tl~u~n11b'Vlf11 'U L61V~'Utl'U~e)~ 1 ul!~ bb6l~b'Vlf11 '-I L61VU'1j'1j1'U'a~~'l!Jj 

O O a CII CV QI CII 

~1U6lbb61'4!6l'tl el1b.flelbl.Jel-:J~61U'a ~-:J'Vl1~~61U'a 1 811~ , , , , ,, 
d Q./ Q./ q 

l.J '°' ru 61 n'l!tru~ bu'W 1~~ -:iu , 

1. '!lvitl~lli1nTm '!J'Un"~vl'11"1m·rn'!J'U1v1L~ nvhnuf.ilJntJlJ~~~ 

2. '!lv1niu,:im1~~tJ Vision kit . 
3. '!lvl~tlmrutl1:mm.JL ~m ~lJtl1::~'\llfifl1'V'l'!lvltlijlli1m1 ~1'U1'U 1 '!lvl 

1. 'tlv1tln~ n1~bb '!J'U n"~ \;l"T'•rn~~lJ'!J'U1v1 b~ nvh n'Ui111 nulJ'\.f ~V 

LLIJl"'::'!jvitl1:muu~1c.1 

~1'U1'U 

1.1 L tlm-1'Uc.1'U~L U'U'!l~vi\JY,:i Hi:: 1 i,:i1u 1~~1c.1 LL"'::iifl11lJtl"uv1Ji'c.11 um11 i,:i1'1J'1,:i 
' " 

1.2 ii~1'U1'Ubbn'U1 'Un11Lfl~u'U~hluuc.1n-i1 4 LLn'U 

1.3 LL'!JtmmnlJ11cwmhv1i!n1~'1,:i'1vi 750 n-rlJ "1~u~ni1 
" ' 

1.4 Lb'!J'Un'1ii1::c.1::LiulJ(Reach) LlJUu c.1n11 440 i'.iG'l~LlJm 

1.5 iim1lJLLliurh1um1vi1,:i1'U(Repeatability) +/- 0.05 ij"~LlJm 

1.6 LLn'U~ 1 ih::c.1::m1Lfl~u'U~ 1liuuc.1ni1 -160 (i,:i +160 t),:j?11 
cJ q ~ cJ111J I d 

1. 7 LLn'U'Vl 2 lJ1::c.1::m1Lfl'1u'U'\ll lJ'Uuc.1m1 -25 e1,:i +85 tJ,:iP11 
cl Q .3' d1111 I d 

1.8 LLn'U'Vl 3 lJ1::ti::m1Lfl'1u'U'Vl lJ'Uernm1 -25 m + 105 tJ,:iP11 
d a c.1 d1'" , d 

1.9 LLn'U'Vl 4 lJ1::ti::m1Lfl'1u'U'\ll lJ'Uuc.1m1 -180 ci,:i + 180 u..:iP11 

1.10 LLn'U~ 1 iifl11lJL~11'Um1Lfl~u'Uvtllii!mmi1 300 tJ,:iP111Jlu1'U1vi 

1.11 LLn'U~ 2 iifl11l.JL~11'Um1Lfl~u'Uvtllii!uc.1ni1 300 u..:iP111Jlu1'U1vi 

1.12 LLn'U~ 3 iifl11lJL~11um1Lfl~u'UffiliuucJffl1 300 u..:JP111Jlu1'U1Vl 

1.13 LLn'U~ 4 iifl11lJL ~11 'Un11Lfl~u'Uv11liuutlff)1 300 t),:jPJ11Jlu1'lJ1Vl 

1.14 iiLL"1~,:i~1c.1Lvl '!J'U1v1 220 - 240 V AC. 
., .,j 

1.15 1tJ,:i1'\.Jn11'1u'111LLtJtJ TCP/IP LL'1~ Modbus TCP 

1.16 ii-du,:iL ~tllJvlu'1qJqJ1ru~'U~'Vl ~1u1'U 1lii!utin-i1 16 -du..:i 

1.17 ii-du,:ibzjulJvlu'1(YqJ1'1JLu1vi~'Vl ~1'U1'Ulliuuc.1ni1 16 'ljt),:j 

1.18 -du,:i 1/0 1u,:ifu'1qJqJ1'1J'!J'U1v1 24 V DC 

1.19 ii-du,:iLzjulJIJluLLtJtJ Ethernet ~1'U1'1.Jlliuuc.1ni1 2 '!lt),:j 

1.20 ii'liu,:iLzjtllJIJlubLtJtJ USB 2.0 ~1'lJ1'1.JLliut1tJni1 2 'liu,:i 

1.21 ii-du,:iLzjulJvlu Encoder Input ~1'lJ1'1.JLliuutJn11 1 'ljt),:j 

' 



1.22 ii~v1LzjtllJvlel~qjqJ1(1J~)J ~1'U1'ULliumm11 1 ~vl 

1.23 ii'lia-:iLzjel)Jvlell1\J'11Vl'tlqmo'U~1'U1'ULliumm11 1 'lia-:i 

1.24 ii'11Vl'tlqmo'UYl'jeJ)J'11m:iJeJ)J~eJh'1,liumm11 1 'llvl 

1.25 ihr1v1v1~u,'U-:n'U~1'U1'U 1liumm11 1 iX1 
" 

1.26 ~ LL 'U'U~'WfJ'U~ii~vlLzjel)J~el~qjqJ1'1J L vJvl1LL~~~qjqj1(1J~)J'iel-:J,r\Jn7'i 1-u-:i1'U'Uel-:J~tJmru End 

Effector 

1.27 m 'U'iLLn'i)Jf'l1\Jf))Jn1'iVh-:J1'U'lJel-:ILL 'U'Un~;-:ivh:n'U\J'UW\J\J'Ufiu~ n7'j Windows (V11el 

Linux) 

1.28 '1lvi!imL'l.l'Unm1m.J~!Jl\l1nu~i;V1vtl1,Wun11-ru1a-:im)J)J1m~1'U ISO vi1mvivrnvh 
' " ~ 

1.29 ~L'1'UB'i1fl11J1t1-:ihi'-rum1LL~-:i!IY-:i1 ~L th.1~1 LL V1'U~1vi-u1v\l1n~~~i;ivi~t1~1 LL V1'U~Tv1-u1v1 'U 
" " 
'U'i~ L Vl!'lL VIV tviv 1 ~~'Uvt'1-:iat1'1Jru~L '!)1 L'1'Ue)'j1fl1 L ~el'U'i~ LV'lltJ'1-:J'1vlvlelVl1-:l'i1'1ln7'i 1 'Ufl1'j 

" ' 

2. 'flv1nav-:i9l'i'l'1iu Vision kit lij1'U'l'U 10 'qvl 

LL~~::-qv1tJ1~mm~1v 

2.1 'l!v'lnie1-:i (Camera) 
' 
(1) L'll'UL'lm{-rrnL'1-:JLL\J\Ja CMOS '1J'U1vl 1/2.5" Vl1B~n11 

(2) fl11)J~~Lavvifo.fl1Yle)El1-:J1Je)£J 2,500 x 1,900 Yif1L'll~ 

(3) eJ!Jl'i1fl1'iL'U~V'UL°YJ'i)J.fl1Yl (Frame rate) mh-:iu'tiv 25 fps '!,11t1~n11 

(4) n11tJ-ru1-r\JLL'1-:init1-:iLU'ULL\J\J Automatic Vl1el Manual ,-,1e1~n11 
" Q.I cJ I II 4 ~ I 

(5) 'iel-:!'i\Jfl1'iL'llel)J!Jlelvl'l£J USB 3.0 '!,1'ielv1n11 

2.2 'qvlLL'Vl~-:Jn1LUvlLL'1-:J (Li~ht Source) 

(1) 1~ri7LUvlLL'1-:la'U71~1£J LED ~7'U1'ULliiJel£Jffl7 40 m-:i 

(2) LL'1-:iffi~iifi1 Illumination 1liumm11 35,000 Lux 

2.3 'llvlL~'U,foi a-:i (Camera Lens) 
• 
(1) '17m'intJ-ruw£J::b°YJl1'1LlJ1Jt1£Jn17 10 iJ~~L)J(il'j 

(2) Fi11-ruLL'1-:l'i::V111-:i F2.8 - F16 'Vl~t1n11-:in11 
" 

(3) tJ-r\J'i1\JLL'1-:ILL~::\lv1 b vJn'1~1£Jiiel Vl1el~n'J1 
" ' 

2.4 L U'U~~(;l.fl ru~/17£! 1\Jl Lfl~el-:J'l,1)J7 £J fl1'iA1 L~£J1 nu 'llvl'UDU~ n7'iLL 'lJ'Un~ el!Jl'11VI n'i'i)J'lJ'U1vl 
• .,J ' 

L~nvi1-:i1'UfJ)Jf1\J)J'U~V L ~m.b~~VlfiJ17Yl'1-:i'1vi 1 'Un11vi1-:i1'U~1)Jf1\J . " . 



3. "q~ep.Jn'H\Jth::ne:irn~mvh.11.h ::~'V161)1W"q~tllju~m'i iTU'J'U 1 "q~ 

3.1 -qv1LLe-rnhv11'um'iL~t1'Ufn1<i'l..bt~nv11-b'-:i1'U~'UtJ'U~ ~1'U1'U 1 '!!vi 

3.1.1 '!1v1tlnijm1l.la1m'in1 'UnTn.J1'unTH~ti'U{m'i1-b'°vi'Uti'Uvt1 'U,t'U'UeJvt t 'Ulm1\;l L'!!'U m, 
• \I • 

\Jl,1'1~'U1\Jl(l n1'i,,,,V'U~'U,'U-:J1'U1'U,tlLL'l.J'l.J(;)1-:J <1 
• " I 

3.1.2 ijLLe-J-:JB"fautilJL tl<i1Yl~a,,,,,fu~v1utlmru '!J'\.J1vl hJu'utiff)1 500 X 800 ij"~LlJ\Jl, 
\I • 

3.1.3 

3.1.4 

3.1.5 

3.1.6 

3.1.7 

3.1.8 

3.1.9 

llil.Jvl"'11tl'W1'U'11L~l:J~ ~1'U1'U 1 '!1~ 
\I • 

( 1) ij'l!v1a,,,,,-ruuu'Ui'U-:i1'U'Vlv1auu ~1'U1'U hlu'uvn11 1 -q~ 
(2) ij'l1v1(;)'Ui'U-:i1'U'U'ULf'l~tJ'U(;l1E.J'1L~tllJm\Jlu1 "11u~n11 ~1'W1'Ull.!Utit1n11 1 '!1v1 . , 
(3) ijL'll'UL'lleJ1 ~1'U1'U1l.!Uul:Jn11 1 '!1vl • 
(4) ijL~'ULflv1Lv1u1 ~1'U1'U1lJu'ut1n11 1 iv1 
Q I I Q 0 

lJLL,,_,"~'11tl"lJ'!J'U1vlL"n '11'U1'U 1 '!1vl • 
( 1) a1lJTrna{1-:iLL ,~(;)'U~ryry1n,131\v1 

(2) a1lJTrna{1-:iLL 1-:Jv)'U"l.ltltin M 

Cl I O t./ Q I.lo 

lJLLe-J'UL 'W"'Vla1wrnm,L W'Ui '11'U1'U 1 '!!vi 

( l) LLe-i'ULmma1,,_,1''Un11L~tl'U{~m1-:JLL 'U'U'W1L"'Vl ,,_,1tl~n11 
\I 

(2) LLe-i'UL'W"'Vla1,,_,foL~1:J'U{ n1'iv111'1'1eJ'U ,,_,~u~n11 
\I 

(3) LLe-i'U L 'W,l'Vla1,,,,-ru L~tl'UTilJLv1"~1" e)-:llJtl~e) ,,,,1e)~ n11 
\I 

(4) LLe-i'UL'W"'Vlti1~u-:itl,tntiu ,.,,~u~n11 

ijn~eJ-:J'W{ulJLf'l~tl-:JijeJLL"::vtlmrua1,,_,f'Un1'iL~tl'U~ i1'U1'U 1 'lfvl 
, \I ~ 

(1) L'!Jm-:i,.,,~titl,tLL'1"1nm~l:llJ ,.,,~u~n11 

(2) i'U-:i1'U'Vlv1auu ~1'W1'ULlJuut1n11 3 i'U 

(3) Lf'l~u-:iijua1"11''Un11'1eJ'ULvil:J'U (Calibratio n) 

ffil.Jv1" 1 YlLLav1-:iam'Utn11vi'1-:i1'U 'tlJu'ut1n11 3 ~ -wfalJU'llL'llufl 'lJ(,11 ~1'W1'U 1 '!1v1 
\I • 

ijmfo~tlJ~"~tln,rumuf)l.lLYlvh ~1'U1'U 1 1v1 

u ~,;''Vl~ti1 L'1'Utl~ u-:i L U'Wu~,;''Vlv1ijm1l.l L ~ l:l1'!11 ryv11'Um,uu n LL uu Lrn::~v1~-:i1tuu 

muf'llJB\Jl t 'U>m~ti1 L'1'Uu tv1t1 tv1t1~u-:iijLtina1,1'u,t1-:iY1utin tv1t1,.,,~1t1~1'U111t11~ m'i 
• .., 

OCLI ti U ILJQI 

n, nuv1 LL"'!Ju-:i mt'Vl ,1-:i u vi a1,.,, n ,,l.l LL 'U'Ul.l1¥l, Bl.I nu n11 L'1'U ti , 1m'Vl 1-:i ,t'U'U'1 v1'll u 
\I • 

cv11 "" .q,~ 4,d v.., c:1 

'1v1'11-:J111 Fl, \i m v m" n 'Vl 1 mm a L ¥l um 'i '1 vrn" n a \Jl, n,, eJ u 'i lJ LL" t n l.l '1 ~ m, 
~ \I 

1'utl,:: n'U'!!tllJU 1,-:i v1 LL" -r n-1;1 m, 1 -b'~ 1'U r1-; Ji' ru,i1vi' mh-:iijtl, t~'Vlfi m-w 
• \I ' 



ii'llv1~1vtfuth:n.Jiu-:nu Y1v1'1u'U ,l'1u1u 1 'llvl 
' ' 

3.2.1 

3.2.2 

3.2.3 

3.2.4 

3.2.5 

3.2.6 

ii'llvi~uiu-nu'!JULfl~e:iuJi'1vm~tbJm1J1e:i-s vt1e:i~n11 ,l'1mu 1 'llvl 

iiL'-llUL'-lle:J-s ,l'1u1uhh.!uvn11 1 'llvl 
' 

fa{iu Lfi'viLviu-s ,l'1mu 1 'llvl 
' 

ii'Umvihh1mm11 (ni'i-:i x ti11 x '1-:J ) 50 x 550 x 60 i1n~Ll.J1J11 
" 

'11mw1-b'nrnL1-i~u'lYlvh 24v Dc vt1e:i~11 

3. 2. 7 '11l.J11 ci 1 -H-:i1u11l.Jt1'\J 'llvit.J~mi n11 LL 'UUnn tl!J1~1vt m1l.J'Uu1v1L~ mh-:i1u11l.Jt1'\Jl.J~'l!lti'1Ji' 
d ., o d 

3.3 Lmu-:mvimmf'l '11mu 1 Lmm 

3.3.1 iiri1l-:i'll.lue:ivn11 580W. 

3.3.2 1i1t'\J'ULYlvh 220V 50Hz 

3.3.3 '11l.J11Cl~~!Jlnl.JL~l.luu tin11 110 ~m/U1'Vl 

3.3.4 '1'1U11'1nl.J Ll.iiJe:JE.Jn'J1 20 ~m 
' 

3.4 ii'!lvie:it.JmruLLU'\JVIUU (Gripper) ,l'1u1u 5 'llvl 

3.4.1 Ltlue:it.JmruLLUUVIU\J(;)1E.JLYlYh(Electromagnetic Gripper) 

3.4.2 i11tE.Jtfl11VIUULl.ilJe:JE.Jn'J1 3 i1~Ll.JIJ11 

3.4.3 '11lJ11'11'dt1'\JLL1'1~ULV-lYh 24V DC Vl1e)~'J1 

3. 4. 4 '11l.J11t11 'd-:i1u11l.J nu ~vit.J~u1i n11 LL 'UU nn tl!J1'11vtm1l.l'Umv1 L~ nvh-:i1u11l.Jt1'\Jl.J~'l!fti'1Ji' 

11.::al ~ .:Ill 4..1, 

4 .1 !Jlu-:JlJLe:J n'111 LLfl!JllJ11n e:in1J11m1vn t L e:JE.Jvl'U e:i-:i flW ru<r1 
' 

4.2 fl1Jlru-n~~-:il.Je:iufuthtnu 1 tJ vt~-:i '11n~-:il.Ju'\JL~E.JufamL~1 
' 

4.3 m-:iflrutm1l.ln11Y11-:i 'l i'zj-:i~Y1B~'1t'Um~EJ n~fl1Jlru-nvt1e:i 1 thLLml.Ju1-:i~1uvt1e:i~-:ivtl.Jv1 

L ~ut.J1t n vu m1-w'111 ru1 L ~e:i fl11lJCl n(I) e:i-:i~-:in~11 
" 

4.4 Lun'111t.J1~ne:iun11L~E.Ju~m'l!l1LY1E.Jvt1um'l!l1eJ-:inn~ ,l'1mu 1 'llvl 
" · 1 ' 

4.5 i1n11~-:il.Ju'Ufl1Dru-nmv 1 u 180 1u i1u'11n1u~n-:iml.J 11.J'1qJqJ1(u'U1E.J 

4.6 u~i.;'Y1~L'1Utl11fl1(1)e:J-:Ji1n11uU1l.Jfl111-b'-:i1ufl1Ji'ru-n 'll.luuEJn11 2 1u 
" ' 

4. 7 ~L'1Ue:J11fl1(1)e)-:JL(;)fofl11~iru'1UUY11'1LY1f1Ufl'11n erLLY11.J-;i1vttJ1E.J Vl~tl eri i1Li1 Vl~tl u~i.;-Yler~~(,) 
" ' \I 'V " 

~iM1,!n-:i1ut.J1t,l'1t.J1t L Y1111L YlE.J bv!E.J LL'1v1'1 Le:Jn'111f U'i e),:J fl11~i1U'11.J1.J~1tUzje) 1m '1 n11'111e:it.J mru 
' ' ' 

~L'1Um tlue:it.Jmru1 vtl.l~v-:iii1Ji'vi1n11~vii-:i 1 'd'11\J ru mvimrie:iu LLn~ 'll.lL UULfl~tl-:J~~m11mt.Jfut.J1-:i 

'1i11yj1vtl.l (Reconditioned Vl~e:J Rebuilt) 

::x 



4 .8 cj'L'1'Utl'i1fl1~€J~U1 L'1'U€le.J~(J)i){lJ'fl~i'.lfl ru'1llmih]i;) €J EJ ff)1'U€J 111'Vl'U~ 1 \JL€ln'11 ·rnuutlvi m1 EJn1i " . . 

(i). 

L~EJcrL'1'Utl'i1fl1~t~ €J~vi1111111~L U1EJtJ L viEJtJi 1 EJnt L BEJ~ LLnt L~€J'U 1 'lJLU'W1t~€J'U €J f11'Vl'Um1EJn tLBEJ~ 
" 

(Specification) V11~LVlflUflLU'Ui1EJ'U€J'Yln'lJ€J (Statement of Compliance) L~EJ1'tl~1€J~1~ 

LLtJtJ'W€lfam1L U1EJ'ULviEJtJIJ11l.JIJ11i1~~ 1 1 'Un1iLU1EJtJLviEJtJi1EJn11~~mh1 vnni'.lmru~~€)~ 

i'.lm1t11~B~'U €Jfl11ll 'Vl~mB n'1111 'U~'J'U ~'U~~~vi1 L'1'U€ll.l1c~\'1'Um1m~ B~ 1ttJ 1 ~ L ~'UB ~1~-B'~ L ~'U " . 
'11ll1i'111111~'1€J'U 1m~EJ~1EJ 11l 'UL€ln'11iL U1EJtJ L viEJtJi;)1EJ11~~~~€J~n11 t)1~B~fi~i!'U€JEJL 'U~1'U1~ 

" 
~1LL'Vlil~ 1~'lJ€J~L€Jn'111~'U 1 ~~~vi1L'1'U€ll.J1 '11'Vl1'UL€ln'11i~fl1~B~'1~ 1 ~'Vll.J1EJL 'VI\Jl "v1~€J;~La'U 1~ 
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