
~e'ri.lLL1imii't1i'1~~1aa~1~tJtJn1ni1~1u 
0 ... 0 .. ., ., , 0 

fl1\Jflfl~L"'-'~ 81Lfl8W£1~ ~~'m"L'W,.1\j1N ~\11~ G> 'q" 

.... .-.~'l.1 
~1fl~::Lilflfl~W'11JU'1'V11 Lu 

b 1'.lti 61Jtlyj ~ bb 11~1 ~61~1-:i :51'1 t1 ,:rrnuu f11':ivi'1-:i1ti ~1-:i 1 n 1 ti1tib':i-:J-:J1ti~~611Vim':ilJ zj,:i"IJ1tJ1 ti f11 ':i 

m:imb'U'Ubb'1~11-:ibbe-Jtifl1':ie-J~1?1 1~rnm'UfllJbfl~t1-:i~m ':illJ~-:im':i:51mN~titJti~ bfl~t1-:i~m flt! mJmru~ti6"J 
" , , I 

mti 1ti1 ':i-:i-:i1ti 611lJ1':iri:ii'1m:i-:i61mtim':iruf11':i 1 V1'16(Jt1-:Jm~'Ultif11':i b~t11 bfl':i1~~t:-J'1t:-J~~ bb'1~t:-J'1~'W6~flfl~eN bb'1~ 
'U 

b ~ti-:i1?1':i-:i bb'1~i..J1'U bbm 6(Jb ~t11~m~'U1tim':ibV1m~61lJ1tib1m bb'1~~ti'Vlti~&i~61vi 611m':it1n1V1tivi-U'1~ m.11 b.LJ'1 bb'1~ 
' ' 

1 bfl':i1~~ t:-J'1bb61vi-:i1 ti ':ii..J6(Jt1-:J61~ ~ b tJ~tJ'U b Viti'U b ~ti 1 ~611m':ifl b ~tim 1lJ bb~fl ~1-:J6(Jtl-:J m~'Ultifl1':i 1~ t1 ~1-:i-E'Vl b '1ti 
'U 

ti ti fl'11 fld ~-:i611m ':ifll bfl':i1 ~~ b ~tlVi~m~ ti-:i fl1':i'lltlffo (Collision) 6(Jtl-:Jl~~ ~1-:J 1 , 1 bfl':i1~~Vi1 fl tl6()1V1 

(Bottleneck) 1tim~'Ultlf11':i, lbrl';i1~~btltlTifl 1 tiiJfl~ (ergonomic) btlti~tl 611lJ1':ifl 1 ~lbfl':i1~~ bb'1~bb61Vl-:Jt:-J'1 

m':i'VlV1'1t1-:i b ~ t1vi'1 m':ii..J1'Ui..J':i-:im':ivi'1-:i1ti b ~lJi..J':i~~'Vl5m'W f11';je-J~1?1'1Vl ~ti'Vlti b ~lJm1uw-:i'Wt1 h6(Jt1-:J'1flfi'1 1~ 
' ' 'U 

bVltJ hJ~t1-:J'VlV161tl'Utl'U ';i~'U'U'1~-:J 

~Vl61ltlyj.yj bb 11tJ ';i~ fl tl'U ~1 tJ b i..J':i bb fl';jlJ~l tl~ ti tJ~ 611lJ 1':iflvl1-:J1tl 'Utl fltllJ'iAl 1bl?lti1 ':i~'U 'Ui..J 51:1~ fl 1 ';i 

(Windows OS) 61~mn~tlfl1':i'U~f11':iVi~-:Jf11':i6()1tJ bb'1~f11':ib zjtllJ btJ-:JJl1tJl°l11lJ6"lJ~tlITT tl~1tl fl1':ivl1-:J1tl6(Jtl-:J 

61lt1°i'l ~ bnTivi tii..J':i~ fl t1'U~1ti 

01. 611lJ1':ifl:51'1tl-:J611tJf11':it:-J~l?lbb'1~m~'Ultlf11':ii;.J~~ (Plant Simulation) 

l!'.l. mm':ifl:51'1tl-:Jf11':ivl1-:J1tl6(Jtl-:JlJt!'l3tl (Jack Simulation) 
' 

rn . 611lJ1':ifl:51'1t1-:Jf11':ibfl~tltl~6(Jtl-:Jbfl~t1-:i~m~1-:i1 (Process Simulate) 

.... ., 
·nem::LCJe.lflfllW~mfW:ILD'Vl1:: • 

01. fl1':i:51'1tl-:J611tJf11':ii;.J~l?lbb'1~m~'Ultlfl1':ii;.J~l?l (Plant Simulation) 

01.01 iim1lJ611m':ifl 1 tim':i:51'1tl-:J611tJfl1 ':ie-J~~ bb'1~m~'Ultif11':ii;.J~l?l b -dti m':i:51'1m h-:i-:i1ti f11':i bfl~tlti~ 
mti 1 tiV1'1t1mtJtit1n b ':i-:J-:J1ti, V1'1t1m':i~1'1t1-:im~'U1tim':i~ti1~1lJ1 -li1 ':i-:i-:i1m"llti fl1':ib<U''Vl1'Wti1m1 ti 

lJVi1l'VltJ1~tJ 

01 .l!'.J m'1'U';i1~611V1fof11':i6111-:ib'1tlbt11'Vl1 tih-:i-:i1tim1~ bVltJ~611m':imhm 1i-:i1ti 1~ b'1tJ b-dti bfl~tl-:J~m 
1J'yjb°i'lt11 b~tl'Vl1-:J6(Jtl~-:J fltl-:J1tl tJ5'Vltif11':ivl1-:J1tl ~tltJtl~ bfl';itl 

01.rn mm':ifl6111-:i 1'1'U';i1~ b~lJ b~lJ bb'1~tl1fl~'UlJ11-tll ViiJ1~ 1 timru~~t1-:im ':i1 ~t1tJmru'iAl bf!1'13 ~ei-:i611m':ifl 
' 

6111-:i~tim 1~ bt1-:i 

01.<i'. iim1lJ611lJ1':ifl 1 tif11':iVi1A1~b VilJ1~61lJ 1 ~ bb'U'Uell?l btli'.I~ (optimization) 

01.ct iim1lJmm':iflbtim':itl1i;.J'1~1~mvi'1b1'.lti':i1ti-:i1ti b-dti f11':i6111-:i'll111?1 m':i11vim1°i'l btlti~ti 
01.b 61lt1°i'l~bn1iim1lJ~VlV1~ti 611m':ifli..J1'Ubb~-:i~1 tim':ib ~titi 1 tJ':ibbmlJb ~m~lJ 1~ bt1-:i 611V11'Umru~ii 

' 
b~t1tih'iAlbfll'l3 

01.ITTI 611m':ifll bm1~~V11ro11~b~mtl'Ufl1':it1t1mb 'U'U h-:i-:i1ti b-dti V111'11bb V1Ll-:iflt16()1Vl , bbt:-Jt!Jl1'Wfl1':i 1Vl'1 

bb 'U'UVl~-:Jzj-:Jm1lJfll1-:J6(Jtl-:J'1flf!l':i'1~b 1'.ltitrvi~ltltl'Uel~':i1 fl1 ':i1 Vi'1 (Sankey Diagram) 1~ 
'U 

01.~ iifl11lJ611lJ1':ifltl11 yj~~1m i..JblJV1~flt1lJ'iAllb~t11~ti 1Mviti~1lJ~t1-:iii61Jt1°i'l ~bb 11 (pack-and-go) 

01.~ mlJ1':it1n1V1tivir11b1m m':ivi'1-:i1mb'1~ 1t1m611 tim':ibnvi m1lJ b~tiV11ti1~ 1vi ti n1V1tiVlr111~~-:ir11fl-:i~ 
brn~ r11'Vl1-:i61~ ~ bb'1~611m':iflfl1Vitivi b~tlti 16(J~tl 1 b-dti ~t1-:iiiflu-:i1tim'U~lJVl~t1611m':im ~tJ 
1i..J':ibbfl';ilJb~lJb~lJ1~ 

1(~u( 

~:l rfo 



(9).(9)0 lJbfl~e:i.:iiie:i'Vl1.:i~~~ L~e:itl'.i~m-a-ii'e:il.1-a Y1~e:im~.:ie)Tt.!lv.J~'11flfl1tJ'WeJfl611eJ'W~Lnftvi' 
'\) 

(9). (9) (9) iim11lmm'.im~EnnumT'il1-ae:i.:im'.i'lJ'Wci.:i, '.iC1ci'1L~tJ.:J~'Wfi'18~1 'Wmi (AGV), ~1 tJY11'W 

lv. fl1'.i~1'afJ'lfl1'.ivl1'l1'W'llfJ'll.l'W~~ (Jack Simulation) bliltJlJfl11l.1~1l.11'.iC1~.:Jd 
' 

lv.® ml.lTrn ~1-ae:i.:i fl1'.i Lfl~eJ'W~'lJe:i.:i fl'W 1vi''1 fl~m ~11l m 1l.1 L ll'W'1~.:i Lb-a~ ~1m '.iC1~1-a e:i.:i fl 1'.iv11.:i1'W L ~ e:iV11 
'\) 

1"11\9l1.:i1 L-ii'Wnm1'Wm'.iv11.:i1'W 

iv.iv mm'.iC1'll-rrntJ~tJ'W'll'W11il '.itl~1.:i mtJ Lb'a~LY1fil'lleJ.:Jfl'W1vi' 
'\) ' 

lv.m iivi1'Vl1.:im ~'.ifj1'W'lleJ.:Jfl'W~~1m'.iC1tJ1m1 mvi' L-atJ LL-a~~1m'.i'1tl-ru Lbl9i.:ivi1'Vl1.:i1~ 'W'Vlflcil'W'lleJ.:J 
~ ' 

' '.i1'lfl1tJ 

lv.<i'. lJfl11l.1~1l.11'.iC11 'Wfl1'.i b zje:il.119ie:in'W e:itl mru~'Uvl1'Vl 1-:i (Motion Capture) bb'a~ci.:i.iJe:il.1-am 1 Vf ' '\) 

611eJ'W~bb1Tivl 

iv.ct mm'.iffJlill°i1'Vl1.:i Le:ie:iftfl 1'W~fl1vi' L -ii'W fl11l.1 Lfl1tJlil'lleJ.:Jfl~1w tle:i~ci1'Ul911.:i1, 1"11m1l.l~u1 tJ ~1 
L~e:i.:i'11flm'.iv11.:i1'W , A1'W1rufl11l.1~1 L~e:i.:i'11flm'.iv11.:i1'W, m1l.1~1m'.iC11 'Wm'.itJfl'lJe:i.:i, m'.i 

lbfl'.i1~i1~eJ'WVl"''l (Low-back analysis), Y1"''l'l1'Wbl.lbb'Vl'UeJ~61il.1 (Metabolic energy), fl1'.i 

lbfl'.i1~l1fl1'.itJfl'llfJ'l (NIOSH NIOSH Lifting analysis), .iJe:i~1tllil'lJfJ'l~1'lfl1tJ1'Wfl1'.ivl1'l1'W zj,:iLlJ'W 

1"11~1vi' '11flfl1 '.il~tJ'lJfJ'l ~1.:Jtl'.i~ b 'Vl fil 

lv. b bb~lil'll.Jl.Jl.JfJ'l~1tJ~1~fl'Wl.JfJ'lb ~'W 1vi''1~'l 
' 

m. ~1'af:J'lfl'.i~'U1'Wfl1'.i (Process Simulate) 

m.® ilm1l.1~1m'.i'11 'Wm'.i~1-ae:i.:im'.iv11.:i1mL uu m ~ ~ bliltJ~1m'.iC1~1-a e:i.:im'.i Lfl~eJ'W~'lJe:i.:i Lfl~e:i.:i~m 
~1'l1 L-ii'W~'WtJ'W~, mtJY11'Wci'1b~tJ'l (Conveyor), ~fl (Jig) bb'a~ YJfl61lb'1fJ~ (Fixture) ~1'l1~11Jtl'W 
1vi' 

m.lv ~1'aeJ'lfl1'.ibfl~eJ'Wm'W~tlLL'U'U~V1mflV1mm"li'W fl'.i~'U1'Wfl1'.itl'.i~fleJ'U (Assembly process), fl1'.i 

bzjfJl.1 (Welding), fl1'.ibzjfJl.lb'ab611fJ~ (Laser welding), fl1'.ibzjfJl.lfl'jB'l (Gluing) bb'a~fl1'.ivl1'l1'W'llfJ'l 
~'WtJ'W~bb 'U'U~'W 1 bb'a~ml.11'.i()'.ifJ.:J-r'U~t!tJ'WWiVlmtJ 1mvre:i1'W1 vJ~b~Entl'W 

bfl.bfl ~1l.11'.i() ~1'afJ'lfl1'.ivl1'l1'W~11Jtl'Ufl'W 1vi' bb'a~~1l.J1'.i()lbfl'.i1~l11"11\9l1.:i 1'1Je:i'lfl'W 1vi' 

m .<i'. ml.J 1 '.iC1~1il L1 m'11 ~'U fl1'.i bfl~fJ'W~'lJfJ'l fl1'.ivl1'l1'W'llf:J'l e:itJ mru\9l1,:i., 1 'W '.itJ bb 'U'U'lJfJ'l bbt:-J'W~'l fll.Jn1Vi'W li1 , I cu , 

'l1'W (Gantt chart) 1vi' bb'a~~"'u'11~u 1vi'L ~eJV111°11~ bVil.Jl~~l.1 
m.ct iim1l.1~1m'.i'11Vfm'.im1'1~e:ium'.i'1l'Wtl'W'lJe:i.:ie:itlmru'Vlfl~'W~e:itJ1'W1 vJ-a1vi' Lb-a~ LL~lil.:it:-J-aVi''WV1 

' ' '\) 

m. b ml.11 WV11'11~u'lJe:i.:im'.itl'.irne:iu~'U.:i1m ~e:iVl~fl L~tJ.:Jfl1'.i'1l'Wtl'WLeJ.:J'lleJ.:J~'Wci1'W 1911.:i 1 V1~e:i'11~u~ 
~lilvl 11mlJ~11J1 '.i()tJ'.i~ fle:iu.:i1'U 1vi' 

m.b'll iiA1~.:iG11V1~um'.i~1-ae:i.:im'.iv11.:i1'W'lJe:i.:ivi'WtJ'W~L~1lb~1l L"li'W V11~1L zje:i1l~mJ1'W1-au'.i1~~'1~t11l.111 i ' '\) 

1 'Wfl'.i~'U1'Wfl1'.i bzjfJl.J~lil (Spot welding) bb'U'UB~ b 'Wml, ~~1.:i Weld point, ~'.i1'1~fJ'Ufl1'.i'1l'Wtl'W 
'.i~V111.:i~1L zje:il.1 vl'WtJ'W~~fl Lb-a~ YJrnh'1e:i{ fl111lmm'.i'11 'Wm'.iL -il1~.:i 1vi''lle:i.:ivi'WtJ'W~ 

' ' 

<i'.. 1tl'.ibbfl'.il.lbll'Wbb'U'U1 um~qi1~Lfl~e:i6il1tJ (Network License) ~1vi'~um~qi1~~fl~fJ'l~11lfl~VimtJ ~1'W1'W 
(9) ~'ll~'Vl~ Lb'a~~1m'.imzje:il.11mnuLfl~e:i.:ifle:il.1Yl1L~e:i~-afl6il1tJ 1'W'.i~uu1vi' ~1'W1'W ®o Lfl~e:i.:i bliltJ 1lJilfo 

'\) 

Vil.llilmtJ bb-a~~1l.1 1 '.iC1ri1tJ 1e:i'W ~'lJ~'Vl~b~e:it111tl1 i.:i1'U'Ue:irnfl~e:i6il1tJ 1vi' bliltJiin1V1'Wlilnmm'.i1i.:i1'U 1vi' 
' ,, 

miv'lh( 

~; c;r9 
®lvo l'W~fJfl~'l 



ct. 'U1~'Vler b~'WeJ';i1A1~eN1\il~'U fl1~bb~'l ~'lb lJ'W~l bb 'Vl'W~1V!<J 1 tr'il1fl'U1~'Vl er~~~ bVl CJ ~~'l'V!~eJ'U1~'Vl~1 bb 'Vl'W 
" " 

~1V!'t11tJ b 'W'lJ~~ b 'Vlial1 'VltJ b vl1~'W b~eJ'U1fl1~bb'1~Vl bb'1V!;;r'lfl1~6V1tJ 
" 

4( • 

~1fl~~L£lfl~£ltJ, 

®· 61.!VlbA~eJ'l'lJ~~:ln'1~'1bD~bbITT:l.J bb'U'U~'lb~~ ~1'W1'W ®o 61.!Vl 
' ' 

(9).(9) V1't11tJ'lJ~~:i.n'1~'1 (CPU) Core i<t V!~eJ ~fll1 

®.lv V!'t11tJA11:1.J~1 (RAM DOR ~) hJif e:itJfll1 ~ GB 

®.m V!'t11tJD'WVifloLJeJ:l.J'1 (Hard Disk) hJi!e:itJfll1 lv TB 
" 

(9).~ "ileJ LED 6V'W1vihJife:itJfll1 lvlv D1 

lv. 1~~LJ~~'l1'W ~1'W1'W (9)0 ~Vl 

\v.(9) ii6V'W1Vl 1~ii'e:im111 ~ox~oxb'Jict (fll1'lxtJ11x~-:i) b61l'W~b:l.Jm 
" .ct .ct' ' ~ ~ 

lv.lv :1.Jfl1VlAtJ'UfJ~Vl b lJ'Wbb 'U'U~1'lb'1fJ'W ,, 
9.1 ..::ii 0 v 

lv.m bfl1f) "i11'W1'W (9)0 m 
m. ~~tJ~b1'11~'l:l.JfJ'U6Ve:J'l 1~ bfl'W ~o l'W iJ'U~Vl"i11fll'W~'1'l'W1lJb 'W~qjqj1 
~- ~e:i-:iiim~..ijvie:i'U~lJb~-:iLJB~m~blJ'W~~tJ~nm iv l'W V!;;r'l"i11flfl1~~-:i:i.Je:i'U6VeJ'l1~bfl'W ~o l'W 

i<iiJu(j} 
~\ 
ytj 


