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1.1 u1~~fl~b'Ub'Vlf1b'Wbfl~~'Wb\9leJ{dj\9l'IJ€l-:'1?111'\"J~-:'I (Internet of Things) L'Wfl11\9111'<il?l€l'U 
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1.2 ~~v1'1imJflU1~~'Vl5.fl1'V'Jfl11Vl1-:'11'W'IJ€l-:'lbf1~€l-:'l~m(Overall equipment effectiveness : OEE) 

'IJ€l-:'l 1~'U'UeJ \91 foi(~ bbfl~ b~f1f11'Vl1eJ'W fl ?ILJi' 

1.3 €lfi'U1cJfl11f11'U~m~'U'Ubb'U'U Machine Learning b'W1~'U'UeJ\9lb'W~~'Vl1-:'l~\91?11Vlm1~ 
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'U "" 'U 
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10022739801 f111b~8'WL'U1bbm:Wbbrt:::m1i.:i~1 Parameter ~1flTU~:W (PLC) 

10022739802 b~fo'W11:::'U'Ufl11~€lm1bb'U'U Modbus RTU Protocol 
'IJ ,, 

'Vl.:J Master/Slave 

10022739803 b~8'W11:::'U'Ufl11~m111bb'U'U Modbus TCP/IP Protocol 
'IJ ,, 

'Vl.:J Master/Slave 

10022739804 rn11'1f.:i1'WL'U1bbm:w Node-Red 'W~'W1\il18fl1~1 JavaScript 

10022739805 f1116111-.'.lbbrt:::'W~'W1 Dashboard 1'Wfl11 Monitoring LbG1vl.:J 

10022739806 

10022739807 

10022739808 

10022739809 

10022739810 

10022739811 

10022739901 

,, 
6. b'WeJ'Vl11°lf1 

' ' 
61m'W:::fl11'\'11-.'.l1'Wbbrt:::61.:Jfl11bfl~€J.:J'<ijm bb'U'U Real Time 

o • d~21 o dv 
f111'V11 Data Logging b'V'l€lbf1'U'/J€l~rtfl11'V11.:J1'W"llel.:Jbfl1€l.:J~m 

rt.:i1'W Excel ,Google Sheet 

rn11'1f.:i1'W MQTT Protocol 1'Wfl11~€lm1bb'U'U M2M (Machine 

to Machine) ~.:i~.:i Server/Client 

rn1i.:i.:i1'Wbbrt:::bb61~.:Je-Jrt~1'W Application ii€l~€l i.:i1:::'U'U Android 

bbrt::: iOS 

f111 bb'<il.:J b~€l'W61t11'W:::fl11'\'11-.'.l1'W'/J€l.:J bfl~€)-.'.]'<ijf11~1'W Line Notify 

/E-mail 

Time Series 

f1116111.:Jbbrt:::'W~'W1 Dashboard lil18 Grafana (Software Open 

Source) 

., 
10022739801 n1';ib~EJ'U 1 'U1bbn'aa.Jbb~:m11111.:il"i1 Parameter ~1Fl1Uf>'l3.J (PLC) • 

1~ti·th::1;1.:i~11EJ1°lf1 • 
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(1 : 2) 

b ~€119.X ~1' 'Um1tlnilm1:w1 bbrt:::'Vln~~ LM81t1'U nTw1' 1~1'W'/J€l.:J\ll1fl1'Ufl:wbb'U'U PLC m1 b~8'W 
'IJ 'IJ • 

L'U1bbf11:W PLC ~Ji'€l.:i1'1ff11i.:i-rr'W61.:J m1i.:i~1'1/'l111lJb~€l1~11 PLC 1'Wf111btJ~1-ir Protocol f111~€lm11'Wbb'U'U 
'IJ 

~1-:J 6] 1\il L'U'W fl11~€lm1bb'U'U RS485, Ethernet/IP b'U'UJi''W 
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f>11 e:i5u1 a 11 a 1°111 

Pl fl '\!f1 bM tJ 1 n'U fl ru 6i:!.J 'U~'ll eJ-:J m 11 -u fl1 i -:J'll e:i -:i~'JA1 'Ufl :i.rn 'U u PLC t·trn-:i bb'.'l:: m 1 ~-:i 
' ' " 

~1m11fa~eJ{b~me:i-:i1'Ufl11~eJ6i11~1'W Protocol bb'U'U Open Protocol 

ri fl tl fl 'U ~ b M tl 1 fl 'U fl 11 ~ ~ ~ -:J 1 tl 1 bb fl 1 :!.J bb '1 :: b; tl 'lJ 1 tl 1 bb fl 1 :!.J 1 ~ tl 1-u fl 1 i -:i t 'W ~ -:J 

b ~eJfl11~~~eJ~eJ6i11fl'UeJ'Ufl';it1J.fl1 tl'WeJfl b 6U'W ~J1fl ~1fll'Ufl:!.J~1-:J6/J'!lvlbb'1~ ~1-:J bA~eJ-:J'Vl:!.J1tlf111f'l1 b 'U'W~'W 
' ' 

10022739802 b7£J'Wj-a::u'l.m1'a~el~1'abb'U'U Modbus RTU Protocol .Jf.:i Master/Slave (1 : 1) 

1\9lt:1'1.J-a::~~f>i-a1 a 1°111 • 
b ~ e:i 1 ~~1'\J m1tl fllJm1:!.J{ bb'.'l~'Vlfl'\!f~ bM mn'U'Vl~n rn1'Vl1-:i 1'\J bb'.'l~ 11 tl'.'lt bB tl~ L 'W m11 -u-:i1'W 

" " 
fl71~eJG171 bb'U'U Modbus RTU Protocol 1~e:i~1-:it1fl~eJ-:i 

" 
f>11 el6'U1£J'a1£11°111 

Pl fl '\!f1 bM tl 1fl'U1fifl 11 b ~ tl 'W 1 tl 1 bb fl 1:!.JL 'W fl 111 -U~1 'W fl 11 ~ eJ 6i 11 bb 'U 'U Modbus RTU 

rn1~11~~'UeJtl.!fllJ m1:!.Jf'W Power Meter, Rotary Encoder b'U'W~'W 1~cJ1-u'rrn1~~eJ6i11bb'U'U RS485 . " 
tl fl tl fl 'U~ bM tll fl'U fl 11 b~ tl'W 1 tl 1 bbfl 1:!.JL 'W fl 111 in 'lJ fl 1'~ ~ eJ 6i11 bb 'U 'U Modbus RTU 

rn1~11~~'UeJruniJ m1:!.Jt'W Power Meter, Rotary Encoder b'U'lJ~'lJ L~8L'U~t11~~eJ6i11bb'U'U RS485 
' " 

' ., 
10022739803 b7£J'IJ~'a::'U'Ufl1'a~el~1'abb'U'U Modbus TCP/IP Protocol i~ Master/Slave (1 : 1) 

'IJ 

1\9lt:l'U'a::~ ~f>l'a1 £11°111 • 
b ~eJ 1 ~ ~1'\J m1tlfllJfl11:!.J{ bb'.'l~'Vlfl'\!f~ bM tl1fl'U'Vl~f1 rn1'Vl1-:i 7'\J bb'.'l~ 118'.'lt bB cJ ~ L 'W m11-unw 

" " 
f111~tl6i71bb'U'U Modbus TCP/IP Protocol 1~eJ~1-:Jtlfl~eJ-:J 

" 
f>11eJ6'U1 a-a1 a 1°111 

fl fl '\!f1 bM tl 1 fl'Ulfifl 11 b ~ tl 'IJ hh bbfl 1 :!.JL 'W fl 11H-:i 1'\J fl11~eJ 6i 11 bb 'U 'U Modbus TCP/IP 

Protocol 11:!.Jfl'U CPU 6/J'W~ ~1-:i 1'Vl~eJ~1fl1'Uf)mb'U'U PLC 6/J'W~ b~tl1f1'W'l'1~t1~1-:i'IJ'W~fl'WL~ tlL 'U'l1'rni~~e:iG111 

bb'U'U Ethernet/IP 

tl fltl fl'U~ bM tl lfl'U fl 11 b~ tl'W 1 tl 1 bb fl 1:!.JL 'Wm 11-ff-:i 1'\J fl11~eJ 6111bb 'U'U Modbus TCP/IP 

Protocol 11:!.Jfl'U CPU '/J'W~ ~1-:i 1'Vl~eJ~1fl1'Ufl:l.J bb'U'U PLC '/J'W~b~8'Jf1'W'Vl~eJ ~1-:J'/J'W~fl'W L~tlL 'U'Vrn{~~eJG111 

bb'U'U Ethernet/IP 

10022739804 m-a1-H~1'1Jb'U'abbn'al.l Node-Red ~w.J'IJ1~'J£JJl1~1 JavaScript (1 : 2) 

1\9lt:l'U'a::~ ~f>l'a1 £11°111 • 
b~eJ 1~~fom1rlfllJfl11:!.J{bb'.'l~'Vlfl'\!f~ bMtJ1fl'Ufl11b-U-:Jl'WL U1bbflW Node Red 'V'l{eJ:!.Jfl11L 'U 

" " 
flT\fl JavaScript L'Wfl11~w.J'W1 L'U1bbm:!.J1~e:i~1-:J~fl~eJ-:J 

f>11el6'U1£J'a1£11°111 

Plfl'\!f1bMtJ1fl'U1fifl11b~tl'WL°Ll1bbm:!.J Node Red L'lJfl71~v1~eJ~eJ'6111fl'U~1m'Ufl:J.Jbb'U'U PLC 
' 

b~eJ11'\J';i1:!.J"LJeJ:!.J's'l~ 1fleJtlmru~'l.l 61 bb's'l ~61-:J'LJe):J.J's'l 1 tl tJ-:JeJtlmru~'IJ ., 'V'lfo:J.J-iir ~'W 1~~fl11:!.J6i1:!.J11t1~1tlfl11L 'U 
'ti " I 'll " I 

[)1'131 JavaScript 

tl mJ fl'U~fl11 bM tllfl'U fl 11 b ~ tl'W 1 tl 1 bbm:!.J Node Red L'W fl71 ~~ ~ eJ~eJ6i11fl'U ~lfll'Uf):J.J 

bb'U'U PLC b ~eJ11'U 11:!.J'LJeJ~'s'l ~1fl~tlmru~'W 1 bb'.'1~61-:J'LJeJ~'s'l 1 'UtJ-:J~i.Jmru~'lJ 1 "v'J{eJ:!.J~ w.l'W1~~fl11:!.J6i1:!.J11tl 

~1tlfl11b'U[l1'131 JavaScript 
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10022739805 fl1ii;1{1{1bbl;l~W~'U1 Dashboard b'Uf11i Monitoring bbM1-;1l;lm'U~fl1i'V11{11'lJ (1 : 4) 
' ' 

bbl;l~J;l{lf11ibfl~e){l~n'a bb'l.J\J Real Time 

-r~q'lh~l;l{ll")'a1U1"ll1 

b ~ e) 1 'H ~ -r'U fl1 ';j~ fl i1 fl 11lJ { bb61 ~ VI fl'\;~ b ~ 81 fl'UVlfi' n fl 1 ';i eHl fl bb 'U 'U bb 61 ~ fl1 ';j bbG'f ~NG'f t11'W ~ 
'U 'U 

fl11'1'11-.'.l1'W'll€l-.'.lbfl~eJ..:i~m 1vi8L6Ub'U1bbfl';ilJ Node Red (Software Open Source) 1~€ltl1-.'.l~fl~€l-.'.l 

f'11elfi\J1Ui1U1"ll1 

flfl<t;1bM81fl'U1fifl11b~8'W1i.J1bbfl1lJ Node Red b~eJG'f{1,rn61~~~'W1 Dashboard b6l5'W 

Switch, Lamp, Gauge Chart, Text, Numerical, Template ~'Ubb'lJ'UIP11-.'.l 1 b'U'W~'W L'Wfl11 Monitoring 
' ' 

bbG'fvl-.'.l~t11'W~fl11'1'11-.'.11'Ubb61~G1-.'.lfl11bfl~eJ-.'.l~mbb'U'U Real Time 

~fl'U!]D~bM81fl'Ufl11b~m.J1i.J1bbfl1lJ Node Red b~eJG'f{1,m61~~~'W1 Dashboard b6l5'W 

Switch, Lamp, Gauge Chart, Text, Numerical, Template ~'Ubb'U'UIP11-.'.l 1 b'U'W~'W b'Wfl11 Monitoring bb?fvl-.'.l 
' ' 

G'ft11'W~f111'1'11-.'.l1'Wbb61~G1..:Jf111bfl~eJ..:J~mbb'U'U Real Time 

o d~21 o .da1 
10022739806 fl1i'Vl1 Data Logging b'Welbfl\J°llel3Jl;lfl1i'V11{11'L!'lleNbflie){lliJfli (1 : 2) 

l;l{lb'lJ Excel ,Google Sheet 

1~m.h~i;1{11"1'a1a1"l11 • 
b ~ eJ 1 'H ~,r'U fl 11~ fl i1 m1lJ { bb61 ~ VI fl<t;~ bM w.i n'Un 1 ·Hnui eJlJ 61~1~ ~ 1fl bfl~eJ-.'.l~ mu'W vi fl 

'U 'U 'U 

b'Wbb'U'\J~eJ{lJ~1..:J 11~eJtl1-.'.l~fl~e)..:J 

f'11elfi\J1Ui1U1"ll1 

fl fl '1;1 bM 81 fl'U1fifl11 b •ifo 'W 1 i.J 1 bb fl 1lJ Node Red 1 'lJ n 11 bn 'U D'W vi fl 'VeJ lJ 61 fl11'1'11-.'.11 'W 
'U 

'lleJ-.'.lbfl~eJ-.'.l~m61-.'.lb 'W 1 ~i Excel bb61~ Google Sheet b~eJ 1i.J'l'11 Report ~eJ1 i.J 

~ fl i.J lJ D~ bM 81 fl'U fl11 b ~ 8 'W 1 i.J 1 bb fl 1lJ Node Red 1 'lJ n 1'Hn 'U D'W vi fl 'Vm.J 61 n 11'1'11-.'.l 1'W 

'lleJ-.'.lbfl~eJ..:i~m61..:JL'W1~~ Excel bb61~ Google Sheet b~eJ~v"l'\111 Report 

10022739807 fl1ibif{l1'W MOTT Protocol b'Ufl1i~ell;l1ibb\J\J M2M (Machine to Machine) (1 : 2) 
., ' 

'Vl{IN{I Server/Client 

1~t1'lh~i;1{1\o1i1U1"ll1 • 
b ~e) 1 'H ~-r'U fl1';j~ ni1r111lJ{ bb61 ~VI tl'l;~ b~ 81fl'U m 11'tl11J·rnn1lJ Node Red 1 'W m11'1i-.'.l 1'W 

'U 'U 

Function MQTT Protocol b~€lfl11~€JG'f11bb'U'Ubfl~eJ..:i~mfi-.'.lbfl~eJ-.'.lim Lt,J8fl11b'U1'Ubb'U'U Publish/Subscribe 
'U 

1~€ltl1-.'.lf!tl~e)-.'.l 
'U 

f'11elfi\J1Ui1U1"ll1 

fl fl<t;1 b~ 81 fl'U1fifl 11 b~ 8'W 1 i.J 1 bbtl 1lJ Node Red L'W n 11b'U-.'.11'W MQTT Protocol 

b~eJfl11~€JG'f11bb'U'U M2M (Machine to Machine) m1G'f{1-.'.lbb61~t1111-il'..:i1'U MQTT Broker 1vim'U'W~1nm..:i 

b'Wfl11 Publish/Subscribe 

~fl'U!]D~bM81fl'Ufl11b~8'W1i.J1bbfl1lJ Node Red 1'Wn1ib'U-.'.11'W MQTT Protocol 

b~€lfl11~€JG'f11bb'U'U M2M (Machine to Machine) m1G'f{1-.'.lbb61~t1111-il'..:i1'W MQTT Broker 1vimtl'W~1nm..:i 

b'Wfl11 Publish/Subscribe 
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10022739808 m"ai-:1-:11'1.Jbbf;l~bba\Pl-:1Nf;IN1'W Application iiei~el~"l':i~'U'U Android bbf;I~ iOS (0.5 : 1.5) 

1vit1th~a.:if>l"a1EJ16111 • 
b~e) 1 ~eH\Jfl7"JmfliJVJfl~~ bM 81fl'Ufl1"J1'U-'.l1'W hJ·rnn ';jlJ Node Red 1'W fl1"Jbb6'1\11-'.lt:-J'1Vlti1'1e) 

" 
Dashboard 'U'W"J~'U'Utl~u~m"J Android bb'1~ iOS 1~e1~1-'.l~fl~el~ 

f'11 el6'U1EJ'a1EJ16111 

mfltlflU~bMmn'Ufl1"Jb~8'1.JLtl"Jbbfl"J:W Node Red b~e)'W1VIU1'1e)bb6'1\11-'.lt:-J'1 Dashboard 

1tlbb?f~N?ftl1'W~'U'LllJel~el Smart Phone ~-'.l"J~'U'Utl~U~fl1"J Android bb'fl~ iOS 

ii 4 O ,d_ a.I 1 

10022739809 n1"aWil-:JbvleJ'Wam'W~m"a'Vl1-:11'W°llel-:lbfl'ael-:Jliln"aN1'\J Line Notify/E-mail (0.5 : 0.5) 

1vit1tJ"a~a.:if>l"a1EJ16111 • 
b~e)1 ~~-r'Um"Jmfll,bft~Vlfl~~bM81fl'Ufl1"J1'U-'.l1'LlL tl"JbbmlJ Node Red 1'Llfl1"Jbb~-'.lb~e)'\.J (Alert) 

" 
?f nl'W~ fl 1"JV11-'.l1'Ll'Uel-'.l bfl~e)-'.l~ fl"J 1~ e) ~1-'.l tlfl ~e)-'.l 

" 
f'11el6'\J1EJ'a1 El 16111 

mflt1lju~1Mmt1'Ufl1';ib ~8'Ll 1 tl"J bbfl"J:W Node Red 1'Llfl1';i~~'Uell;jfl bb~-'.l b~e)'l.!6'ftl1'Ll~fl1"JV11-'.l1'Ll 

"IJB-'.lbfl~e)-'.l~fl"J 1tlbb'U'Ubb~-'.lb~el'Ll~1'Ll Line Notify bbft~ E-Mail b~eJW~fl1'Ufl:IJbfl~el-'.l~fl"Jfo'Vl"J1'\J?ftl1'Ll~ 
" 'U ' 

fl1"JV11-'.l1'Ll"IJe)-'.l bfl~e)-'.l~fl"J bb'1~'Ut1)Vl1fl1"JV11-'.l1'Ll'Uel-'.l bfl~e)-'.l~fl"J 1~vl'1eWI b 1'11 

10022739810 n1'a'W1ii'eJ3.!f;l~'lJ-f;l-:Jb'Wij1'1.Joii'eJ3.Jf;1 Database SQL ,Database Time Series (1 : 2) 
'U ... 'U 

1vit1tJ"a~a.:if'1"a1 EJ 16111 • 
b~e) 1~~-r'Um"Jmfli1m1:w{bb'1~Vlfl~~bMmn'Ufl1"J1off-'.l1\.! 1 tl"Jbbfl"J:W Node Red 1 'Llfl1"Jbzje):IJ LfN 

'U " 

f1'U~1'Ll'Vel:Wfl Database 'll'W\11~1-'.l 61 ~-'.l SQL bb'1~ Time Series 1~e:i 81-'.ltlfl~e)~ 
d,ll ,.. I cu 

f'11 el6'\J1 EJ'a1 El 16111 

?,ifl~7bM81fl'U1fifl7"Jb~8'LlLtl"Jbbfl"J:W Node Red 11lJfl'U Database MySQL, MSSQL, 

PostgreSQL bbft~ Database Time Series Influx DB, MongoDB, AWS 1'Llm1'11-ii'm.j'1'ilel-'.lbfl~el-'.l~mbfl'U 

1'Ll~1'Ll'Uel:W'1Vl1el~-'.l'11 fl~1'Ll'Vel:W'1:IJ1 bb?f \11-'.l t:-J'1fl1"JV11-'.l1'Llbbft~U'Ll'Vif111~ SERVER b ~el'Ll1'Uel:W'11 tJ1 'U1bfl"J1~~ 
d,ll 'U d,ll 'U 'U 

0 "' ., 

fl1 "J'Vl 1-'.l 7 'Ll 'ii B-'.l b m B-'.l '1 m 

mfltllju~bM81fl'Ufl1"Jb~8'ULtl"Jbbfl"J:W Node Red 11lJfl'U Database MySQL, MSSQL, 

PostgreSQL bbft~ Database Time Series Influx DB, MongoDB, AWS 1'Wfl1"J'W1-Vel~'1'ilel-'.lbfl~e)~~mbfl'U 

1'W~7'W'UB:Wf!Vl1B~-'.l'17 fl~7'Ll'VB:W'1m bb?f \Pl-'.l t:-i'1 fl1"JV17-'.l7'Llbbft~U'W'Vin 1 i~ SERVER b ~mhifo:w'11 tl1 oif1bm1~~ 
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