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1) ~hit1 
1fl"h'lnT1vr@JU1~elnT'H1r.JUnTrneJU'Yl1-Ji1u1:::1J1Jt:-.l~<ilel<il 1 U:JJ~h-l1UL\>11el°.U1r.J Internet LL1J1J Web 

Based Learning mode d LUU1flj-Jn1jbyje)vr@J'U,1j:'.1J1J~fflt1JffUUn11b1E.IUn11ffelUbb1J1J'.LJn~1umu::: 
q 

~h'f".Jnjj3Jfl1 ff<ilf b yj a 1 'l~'iitl1:::~'YlTIJl1'V'-11 Un11b1r.1Un11frnumn~u uamnm1:::vr@.lu1~m yj a ~1V\11J1 i 
111 u 1 Ufl rn:::1 f't'1 n113Jf't1 ff<i1f i:-l1 u 1:::urn f11a°Ii1 r.i f111 m 11 ff-J"ll a-Jfl rn:::1 f'f'1 n113J m ff<ilf L a-J ui1 £J-J 

'IJ 
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,d. I 

2) "a11:.1 ~~tel i:J (9)'11 ehHL(n ~ ~"a~'lJ 'lJ 

L ~ fl 1 '\Xj::;'lJU ff1 JJ1jrJ 1 °1J.J1'U L~lil1.J ~.J t~iimj'l4'~U1j::'.'lJUi.J n~111 'U 'V\ b'l1 mu LL'lJ'lJ LLb'l::'.i'l~b'l e:J.J 
'IJ 

1 i-11u1u1.Jin j.., u~tl 2546 ii mjufuuj.J uni. 'll ~b'l e:i~ (iman fa r.iefl1it.Jn.J mj 1 '!Xu1n1jtr.J 011u1j£J 
• 

V AA .d d a..,, &" V a..,, a..,, .J" ~ 
t-Jffe:JULLb'l:::Uff~i'lLjr.JU 1uu~~u1j:::1Ju'llum 3 j::;uu~1r.inu ~.Ju fle:J 
'IJ 

j::'.'lJULLjn ~fl j::'.'lJ'lJ Flexible Learning System iu'14'~u1iJut~r.11mujLLnjaJ Java Script ~ 
ffe:J>1l.l1u~e:il.l1u~°.rl1£.Jr.rffe:iu1un1jitT-il~mjmjLir.iumjffe:JULLb'l:::l.l1u'1Je:i-1iii~~Li1m1-nu1mjmj 

'IJ 

L1r.J'Un1jffe:J'U tt j::'.'lJUttlu:::L ~e:JJJ LLJ.J<jj e:JJJb'lUi~ L i1nui fl 3-.lb'l i.l1Un b'l1'1'1J e:J'1fl Ul.::'.1~1njjaJ~1 ff~1~.J 1 -n 
'IJ 'IJ 

fl1UflaJn1jL i11 iu1n1jfl e:ia-.1vh L~ e:ifub'l:::Lf11e:i,h r.J'll e:J.Jflru.:::':l t~ r.i~ie:iaJb'l i.l1Un1j'1J e:i-1flrn:::':l1u:::iimj 
• 'IJ 

ufuuj.J (update) nuie:ia-.1b'ln1jb'l'1i'l:::Lu£.Juii.i~~1 tJ j::;uud'ue:in1u1n1u:::1-nu1n1jiii~111 £.J1 u 
• 'IJ 

JJ'V\11i'l mi r.J U~1Tl iifl11 aJ fl~ 0'1i11 'Un1j 1 '\X 'lJ1n1jUfl'Uflfl b'lJl1 tl'Ue:Jn ~1 tJ LL~n1jl11'11WIJ e:J-'.Jj::'.'lJ'lJ LJ-1 ii • 
mjri1.J1ufi e:iui1-1-n1Lrl e:i,11u1u1-n1mnilm~e:i tJ 6J LLb'l:::LLnL"llufuuj.J 011u1u:::ri1 L~ mn , 

j::'.'lJ'lJ~ffe:J-1 lil::'.L1£.Jffh Course Management system ~e:Jj::'.'lJU~ri1-11uL~ri1ue:i.JL~tl1fl'lJj:::1JU 

LL jn LL~L~iimjLLnl '1JU11JUj-'.J t~ tJ efl1il-1n.Jf111 aJ ff:::~1n 1 un1j 1 '!Xi~ n1j'1J e:J.J e:J11iJ1j£JLLb'l::'.n1j 1 °1J.J1'U'll 0'1 , 
iii~mnilu LLb'l::: 1 u ri11-te:i-1L~ £.J1nunuj:::1J1JLLjn ~e:i iiffe:i.Jl.l1u~1£.Jnu~ e:il.l1u ~-.d1 £.Jr-rffe:iU 1 un1ji~mj 

'IJ 

n1jn1jL1£.J'Un1jffe:J'ULLb'l::'.i.l1'U"lle:J'1Ui~~Li1m1-nu1mj LLb'l::'.j::'.1J1Jn1Wl11JflaJn1j1'lJ.J1U'lle:J.Jii.i~nLUU , 
a.,, ,c::i a..,, CV 

b'lm1rn:::L~ mnunuj:::uu LL jn 

j::'.1J1J~ff1JJ ~e:Jj:::urnhu Web "lle:J>1'!Xe:i.Jtllju~mj1'-ilr.J High Precision Manufacturing System 

"lle:J'1111fl1°lJ11~1njjaJLfl~e:J'1nb'l ~.J 1 ul.l1'U d'1u:::L uun1j 1 °lJ'11'U'lle:J'1r-rL1£.Ju J1 hn uim1ru.::: Web-based 
'IJ 

Learning i.Jtt' tl.~'11,3,)1,~vr~u 11 Ui.l1U ~°.rl1 tJ 1 '\X e:J11iJ1jEf r.r ffe:J'Uff1 JJ1jrJ'-il ~n1jf111Jfl JJn1jL1£.J'Un7jffe:J U 
'IJ , 

2.1) 'l~'lJ'lJ Flexible Learning System 
~ ' ~'}~A Q..I .::t: 

'l~'lJU Course Contents Management System t'frn L'lli1J'lnTHlf'U'lJ'1'U'UnTn·rnun1"1'1'eHHtu'lJ , 
~l?l'ViU'U (Flexible Learning Mode) , 

j::;uuu1n1j~ ffUU ffU Un1jLJ£.JUmjffe:JULLUufl~'VI tlu ttLilu j::;1Ju~-.rl1 tJ 1 umjnj:::1u1 r.i L i'.te:iV11V11e:i , . 
Ui'l L1£.J'U0Lb'lfli'lje:JUmf~e:i tl1 'U, jULLUU'V\ b'l1 r.J~e:J j1JJn.Jj::'.1J1J'-il~n1j~)1'U,'jje:JJJb'l ~e:JLLb'l:::r-rL i1 L1£.J'U 1 'U, j::'.1J1J 

'IJ 'IJ ... 'IJ 'IJ 

L ~ e:i 1 'IX ff1a-.11jrif11uf1a-.1 ~1u j:::urnf11e:i-.iJ1 tlfl 06-lvh L~ e:ifl~ e:i tl1-1iiuj:::ii1i111~ • 

2. 1.1 ~ mi n:1:H11,~J 11 thHh'I "j~'lJ 'lJ , 
ju~ 1 
'IJ 

LLff~-'.JjU1flj.Jff11.J'lle:J'1j::'.1J1J Course Contents Management System (Flexible 
'IJ 

Learning System) ~.J'l4'~JU1iJUL ~ e:Jje:J.J11Jn1j1 '\Xu1n1jn1jL1£.JUn1jffe:J'U~1'U j::'.1JlJLf11e:J-.il1 rJ 

fle:JJJVhL~e:if LLb'l:::~~i-ie:itl~~u6fle:iaJ~1L~e:J11~1njjaJ~1ff~f 1~r.iiif1Ul.ffaJU~J1tui-1d' 
'IJ 'IJ • 

' 
• LU'Uj::'.'lJ'UffU1Jff'U'Un1jL1tJU1ujULLU1J'lle:J.J web-based a-Learning software engine Yi 

• 'IJ 

ff1JJ1jrJje:J.J1ut~tr.J111H11 i1 mLb'l:::111H10.JmJH 

4 



• A = A 
:1Jj:;1J1J1Jj'V\TrnTH jf.J'l,l,n1jffffU 

L~ LJ1nu~1wn a:JJi;;i'JJ a-Jf-!L-ih::uu 
.., 'U 'U 

... = ., 
lil'\ln i;;f-J n jnl,:IJ'V\1TYW1 i;;i fJ 
q 

(Learning 
., 
., v A 

'Yl-Jf-!Ljf..11,j, 
'U 

Management System) ~'1i1LJ1un1ji~mj 

rY ffeJU ui;;i::fl rn::njj:JJ n7j1J1'V\1j'V\ t n ff~j'JJ a .;i 
'U 'U 

• 5h::U1J1J1'V\1j'V\ tnff~j (Content Management System) ~1'V\11J 011iJ1jLJ r-YffaU 1 unTji~mj 
'U 'U 

L~ LJ1n1Jmjff11-J LLi;;i::unL'JJ1H'rn.h-JL d'aV111 uV1tnff~j 
q 'U 

ll faculty or Engineering, Chulalongkorn University· Microsoft Internet Explorer ~~~ 
Fie Edt Vtew Fav0<ites Tools He\) 

083<k • (I 0@ •t:i/Psearch i>Favo,ios €! ;)• ;~ @]•[JI::) ll'J. Ci>-~ 
MJ<,;,; !-l'.J h!tp://www,eno.chw.oc,th/ --~ - ,ff ~ Go 

Google• L t"?,I! [;] Se¥ch • i ¢l ';!!!"~I~~! "' Check • '\ ~a.i'>k • 

i3.0612S4B >:• t.l1~vi1,u~~1n11SJillf"liiMfuiOm1llffl"';;w,1:tnn11luan~'tt,1'Al'l1,11fict.l(iti'<a 
nu~nuutll'V'luu.euuu 

08IJ6/254B .,;- t.l1zoil'I F1ra:.1,,i1n1-'ilJlll11'imt1ll1Ul1A"l{umlfln~,11fiDAOl1~on11'.h,nUrw1u 
U\nWlinitu (\.U.l'X'll~UQ.ll"t(U) 

;,> 1ut1:1mR250.t.Unnlfflulti;itf'l"11!'.inm\lfo",rd·ot10-.aihUnNlffl::itfY1~UfflU-.afro 
10.05nS48 "]n;rnnu.d1uF11,A1tl'i:::n•'W'l~'i,unun1'i &"iuASOOuw1:i:::Wun,;:ilh,fA1ri 

0-.U&Prcss.com ri\ 

"it'lJ'JJ'lJ~Vi1'rnT'H~tllLfl1"Hl0lL (Learning Management System) 

1. j:;1J1Jn1j111'V\'U~~'Y1TI' 

1.1 ff1:IJ1jrJ111'V\'U~~'YlTI''JJeJ-Jn~:JJf.Yi;;i-J'Yl::L'.Uf.J'U 1-ih::rnJ~LL~mh.;inu li ~-Jj::1J1J']Je)-J m i-J1'ULL~ 
q 'U 'U 

i;;i::mi :JJ ,i::5:itm~nu::mj 1 i.;i1u (features) m1::~'Ylrr (Authority) 
q 

n1jLLm'JJ°lJ0:!Ji;;f ~LL~n~1-Jf1'U i.;iil 
'U 

• ii,~~ (Student) Luuf.Y(fou 
'U 

• 011iJ1j£Jf.YffaU (Lecturer) Luuf.Y~ff1:IJ1jrJff11-J / LLnL'JJLU~tJuutli;;i.;iLd'a'V\1j1f..11°1l'1 
'U 'U 

ff1:IJ1W~°lJ a :!Ji;;f']J e)-J f.YL1tJ'U 1 u j1 tl1°1l'1~~Uff0U ff1:IJ1jrJ~j11iJ-J1'U 
'U 'U 'U 

• f1rn::nj1:JJn1j1J1'V\1j'V\tnff~j (Supervisor) 
'U 

v = A 
ff1:IJ1jrJ~']Je)~i;;f']Je)-Jj1f..11°1l'1'Yl 

'U 'U 

fl rn::nj1:1Jmjfi1nu~ LLi;;i 
'U 

5 



1.2 hm~~:::n~6-l'llth'l rr~'1'Yl:::l1JEJ'U, 1i1:::'lJ'lJ ,i:::m6-lT:iTlri1Vl'U,~ ~'YlTI'll El'1f..JL iLL~~:::fltt 1~ f.Jf..JL i1:::'lJ'lJ 
, 'll 'll 'll 

,i:::i El'1~6-lvf ~El (User-id LL~::: Password) L ~ m-ih lu rJ'1V\U7l.t1ui1'11E1'1 LL~~:::fltt L 'l)''U, u~~ 
' ' " 

LL~~:::f1'1-l.,J:::iJwu1'11 E)._'j~'U,lE)._'j (student's home) l1 LLff~._'j°]J El6-l~ LU '1"l1:::11 f..11"157l1U~~rr,r 'U, 
'll 'll 

~'1'Yl:::Lu LJttb1LJm rl1itu LL~L:ih ~tt"JJEJ6-l~'11EJ'1U~~fl'l-l.5tt 1 wrhttEJ'1 L~ LJ1nu ~1V11u m,1116 
'll 

"' "" ov 1 1 "" d 9:']v "' \1"' r-JffEJmL~:::fl ru:::n116-lnTnnV111V1 ~n ff~1 ~ LJ u11 LJ1"151Vltt'1 -J r-i b"ll"1:::uu,1:::6-l ffmtt::: b~ 
'll 'll 'll ., 

,c:( .c( I CV 

L 'V'l f..1'1 fft77'1-l.:::L~ f..11 l'Yl1'1-l. 'U, 

1.3 ~1V11'lJ'lJflflmt1 Ltl~hiLi~'1'Yl:::Lu LJunu1:::uu ff1m1m "JJ1m~"JJE16-lfftf1 "' Ltl'll EJ'1L iuL6JJ~ 
, 'll 'll J 

L°litt °]JEJ6,]~~1'1 6) ~'U.7fftthL~f..1117'lJfllli:::1f'l1n116-lf'l1ff~f ,iw1~'1n1m6-lV111'Ylf.J1~f.J V\1El 
'll , 

"JJ EJ6-l ~ L~ LJ1nun11L1LJttm1ffEJtt ~i E1'1m1Lr-i LJ LL wi LL~,i:::hl ff1m1n L "JJ7 Ltl1 i1:::u1..1m1 
'll 

t1f.Jttm1ffatt Li 

1.4 rrffElttff16-l11'1ri1Vl'l-l.~ Password i1m11~1wruamU1~ 1'1Krr~rT'1L:iJLi~'1'Yl:::LUf.JttL1f.J'U, V\10 
1\.1 , Cl/ cu 

1:::1.J'lJ'Yl:::LU f.)'U,rJ._'j L:iJ L1f.J1.J1e) fJ 1 ttn1rn~'1'Yl:::LU f.)'U,ff1 fJ ff16-l11'1 L "JJ7m~L daV11 Li°li1 fJ 
'll 

1:::LJ:::n~1V1rt'1 Li 

' A CV &:I CV 'LI CV 

2. 1:::'lJ'lJ1V\11,J~n71Ln f..11fi1.J'll El 6-l~V\ ~n ff~j 
'll 'U 

2.1 ff1m1mrn~'1°1Jfl~m~LJ11l'lJVl~nij~1~1'16) ~LU~ffe)'l-l, LLfl:::U7LffttEl11f.Jfl:::La f.J~Lfla'1itt 

L~LJ1nu11 f..11"151 L ~ a LU'l-l."JJ 06-l fl 1 '!KU~~ Li~nM1ri aun11i~~tt 1,i~'1'Yl:::LU LJttL1LJu L "Jiu 
'll 

o o I 
I.I Q CV A IJ' &:f CV t,I' Cl,.,A, t,l,c:( &:I &:f 

"1.106-lcun mnu11 f..11"151 "1.106-lflLn mnu r-Jffeltt fllliff6-l1J~'ll eJ'1r-J'Yl,J:::fl'1'Yl:::Lu LJ'l-l.L 1LJu '%l '1 
'U 'U 'U , 'U 

2.2 ff16-l11mLff~._'j°]Je)6,]~~1'1 6) 'llel'111f.J1"151 L°litt fl70TI1.J1f.J11f..11"151 tl1:::n1f'!"l.le)._'le)11iJ11EJrrffe)'U, 
'U 'U 

'11'1-1. ~6,]01.J'Vlm fJ LLV\~'1°1Jel3,m 1 tt~m!l-ru:::~L~fl6-l fo'1m11:::1..11.JLf110°1hLJam~afm'Yl '1fl'1 
'U 

' " " O CVA'I.I Q..,A ,,::( A I CV 

2.3 ff16-l11{l fi1V\ 'l-l.~1 '1-1.L 16-l ~ttLLfl:::1'1-1. ffU'f~ n71L 1f.Jttfi11ffel'l-l.'110'111 f..11"151 ~1'1 6) 116-l '1'1'1 

ri1V1tt~L 1fl1 L~6-li'l-l.LL~:::ittff~"l.l 0'1m1L "JJ1 L1f..ltt 1 ttLL~fl:::l.t1u'11 eJ'1L U0V11m1L1LJum1ffatt , 
2.4 ~1u 1u u~~ff._'j ff~~ Lt1~1u~1V11u11 f..11"1511 i-ii1tt"JJ 06-l~"l.l a'1'Yl:::Lu f.Jtt ~u~~'Ylnflu Lu~'1'Yl:::Lu £Ju 

'U , ... 'U , 

L1~!.t1ttnfl1'1 

' CV &:I CV ,c:( 

3. 1:::'lJ'lJn71,J~n71Ln f.J1fi1.Jn71L 1£J'l-l.n71ffeltt 

3.1 ~1:::1..11..1n11i~m1L ~ £J1nuU~~~ ff1m1m "JJ7 L°1LJu 1~ LJ 1 i"JJ06-l~"ll 0'1U~~~~'1'Yl:::LiJ £Jttnu 
'U 

' I AA d .c::i I A 'I.I CV O CV ,c:( A CV 

ff1'1-l.n ~1'1 'I-I.ff~ 'Yl fl'1'Yl::: Lu £J ttLL~ :::,11 £J L'1 u n n ~ 0'1 nu ff1'1-l. n'Yl:::L u £J tt"l.l 0'16-l'Vl71'Yl f..17 fl LJ,J::: 
'll 

ff16-l71m "JJ1 L1rrn 1 'U, 1"151 ~1'1 6) Lie)~ 1 mr~ 1 un1rn ~ i1n11~'1'Yl:::L u LJ'l-l.i1 V\10"1.I el 'Yl~ fl e)._'j 

L1f.J'l-l. 1:::1..11..1,1:::i e)._'j ff16-l11'1ff11'1 account i1m11L ~ el 1 '!KU~~ ff7m1m"JJ7L1£J'U, Lin e)'U, 1~ fJ 

ff1m1nn1V1tt~n~1£Jm~n account i'1n~11Li 

3.2 ih:::1..1um1u 'U, ii n fftl ~ n71L "JJ1 Ljf.J 'U, fa m:::'lJ'lJ ff1 m1mLff~._'j°]J 06-l ~111'1-l. 1ttflf ._'j n71L "JJ7 L1£J'U, 
'U 

' 
LLff~'1°1J el 6-l ~ L1 ~1 ~1 ff~ l1 rrL1f.Jtt log in L "JJ7 f.t1:::'lJ'lJ LLfl:::LLff~'1°1J el 6-l ~1:::f.J:::L 1 ~1n71L "JJ1 L1f.Jtt 

'll , 'll 'll 'll 
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".l.leh'lr-YL1LJU 1 mL~~::'V\ tmWlj LL~:: 1 mL~~::1J'Yl .fl.JLL~~h'l 1 u jUU1J1J".l.l EJ.J,J1U1Ufl#,J~ L °1J1~n"M-1 
'II 'II 'II 

1 mL~ ~!:1J'Yl LL~!:1UL 1 ~1~ L °1J1~n"M-1 u~~::r1#.J 

3.3 aJj::1J un1jf1J-Ll.J.J1u j!:'V\ 11.Jit~~ n1J 01,i1j£J r-Y ~0u .fl.J mjf1J-Ll.J.J1u~1 :1J1jfl "Y11 i.i ~1 :JJ 
'II 

._, "" 
~n"M-rn:: r10 

3.3.1 r.Y~EJUT11'V\U~.J1UL~tfft1:JJ1jfl upload i.v-M.J1U f11'V\U~1Ubl.J 
'II 

3.3.2 it~~~1:JJ1jfln1j down load u~:: up load 1.wJ.J1U 

3.3.3 r-r~EJU~1:JJ1jfl~j'J,J.J1Ui'i~~'V\1El down load lvM.J1uu~~~Ll.J i.tlLn1Ji.i1uvd'0 
'II 

~~i.i11Jmj allocated 

., 
"' "' "j:::;'JJU'iJ"jVi1'H 'UelVi1 (Content Management System) 

1. j!;1J1Jn1j~11.J"15~j1 £.11"151 
q 

1.1 3Jj!:1JU1 Un1j~11.J / LLm".l.lLU~LJULLU~.J Vlirn~m'V\101"151~1.J ') 
'II 

1.2 ih::1Jun1j~f1.J"l5~j1LJ1"151LL~::uni. "l.ltl11Jtlj.JL d0'V\1j1u1v.o1 1~u 01,i-ncl'r-Y~0u ~lil::L i1m 
q q 'II 

ff11.Jj1 U1"151 ,i ::i el.J i.i11JmjEJ uaT~~'YITilil1n r.Y1J1V11jf ~mjj!:1J1J (Administrator) ri EJU 
q 'II 

1.3 el11il1j£Jr.YffEJUV110r-Y,bmrnu~i.i11J~'YlTILLi1 ,i::ff1m1rifff1.J / L~:JJ / uni."ll / Ltl~timLtl~.J 
'II 'II 

L delV11 i.iLel.J faui.aJ~1Luuiel.Jf 111"M-11tl1LLm:JJri.J 
'II 

0 0 tl ..r .d ... .r1 .. ' 1 tl 1::u1J~1aJ11rin1V1u~mV1u~ 1::Lll'Yl"llel.JLUEJV11'Yllil::ff11.J".l.lU uum1tium.J ') Uj LL1J1J 
'II 

1.4 

V1~1 mtlLL1J1J 1~ mLU.Jelelmuun~:JJi.Jtt 
'II q 

- Document Vl1El Class-note 1u1tlLL1J1J"llel.J PDF Vl1el Office file format 
'II 

- Presentation 1u1tJu1J1J"llel.J Real video Format ~ffU1JffUU streaming 
'II q 

- Video Clip Vl1el Short Video Clip 1u1ULL1J1J~1.J ') L"liu avi, mpg, mpg2, mov LUU 
'II 

- External Reading 1u1ULL1Jrn°1im~t11n1J Document 
'II 

- Link ~13J11flf11V\'U,~ URL Lyjm~el3JLLJ.JI.U£J.JVIU1LJ.J1'U,~'U,~3J°1Jel:JJ~~L~U1°1JEJ,J 
'II 

1.5 ~13J11flU1LffUEJ°1Jel:JJ~J1i.tJ"l1el.JV1tnffm (Course Syllabus) 
'II 'II 

1.6 ff1m1rifff1.J11t11"151~13J 1r11.Jff11.J L d0V11 1~ timm1mLU.JL d0V11 elelmuu1J'Yl ~ 0u LL~:: 

L'10.Ji.i 

2. LUU 1::1J1J~ iin1jLLff~.J ~ ~1Ju V1u1,i 0rf.J111w LL~::L~ti.J 

LUU 1::1J1J~1el.J11JV1 ir n ~~10 L~n'Yl1elitn tf~ ff1:JJ1jfl iii.irf .Ji15n"M-1 111w llTVH r1 ~ 0u i. 'V\ 1 LL~:: 
'II 

L~U.J tJj:;n 0un11L1 ti UL yj el r111 :JJ L i1 h"ll el.J r-YL1tiu ~,r~ L ,iu 1~ ti ff1 aJ11ri1el.J11J LL~ ::LL~~._,~ ~"ll el.J°lJ el 3J ~ 

tl 
' ._,.J' 

j!:Lll'Ylm.J ') ~.JU 

'II 'II 

- PDF (Portable Data File format) 

- HTML (.htm, .html) 
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- Image (.gif, .jpg) 

- Flash (swf) 

- Real Media (.rm, .ra) 

- Windows Media (.wma, .wmv, .asf) 

- Media °.lfU,(j}tit, 6) ~1i--11uuu Internet 

- Microsoft Office 

".1Je.J3Jt'lie.Ji:-iff:1Jff1:IJ11fl'LI11JL'LI~ rm1 im.i1 wnJLLUU'lHl.J video streaming L ~ e.J 1 imm::ff11num1 
'IJ 'IJ 'IJ 

L1rmm1ffe.Jlt~m.iuan:1J'V111'YHJ1Gltl 1(j}t1iim1L~e.J11 lti.JLi1nu1u Video Server (j}1:IJ3J1(j}1;j'1tl. 
'IJ ~ 

Real Video Format 

3. LUlt1::uu~1e.J.J1UU1Lffltmit'm~11uG1m~Hll,:; object oriented 

Ltlu1::uu~1a--11um1u1rnum it'av111 ltG1m~n11,:; object oriented ~'1~L1tltl.ff1:IJ11m~an~~:; 
'IJ 

(fom dav111(j}fle)ll,'V\1e.l'V\Gl.Jti(j}13J~113Jie.J.Jn11i1'umJnum1e.Je.JnLL1J1J 1~1.Jffi'1'1'll e.l.JL da'V\1 ~L1tlll, 
'IJ 'IJ 

ff13J11fl L~ an L1tltl.i.t1lt ~ (j}ll,i e.J.Jn11ti L 'liu i e.J.Jn111 iiim1LLa'(j}.J1l1'V'l L~~e)ll, t V11'1J e.J.JiU(j} e.lltn11 

iJiju~.J1ltn11LLff(j}.Jn11iJ1::nauiu1.t1u~h.J 6) 'V\1e.Jia--1m1~111wi10n~f.J uufin ~m{ 'V\1e.JntutiJ 

L3Jlt'VIG1nti Liluiu 
'IJ 

2.1.3 t1e1rnt11?1t1e1<1 nT'iL ~'JJ~nT'i'lleh'l"i::'JJ'JJ 

u1m1J--1'V\3J(j}~je)1J~ t'l 3Ji'1~ e) tud' , 
1. ~u6~ e.J3J~1L(j} afi~1n1111i111a-(j}fl i u1m16D'e.JW'YILL 1f1::uu ffUU ffU um1L1r..mm1ffe.JU 1 ULLUU 

'II , 

Flexible Learning LLt'l:'.'1(j}'V\16D'e.JW'YlLL1ftu 6) ~~1LUUL~tl1L rta--1 11:JJJ.J operating system 

2. ilfltEJ~ e.l3J~1L(j}e.J11~1n113Ji111ff(j}fl iu1m1aiJn1m~e.J3J~1L(j}e.Jfi.t1unt'l1'1 (server) t(j} tii e.l--1 
'II , 

'1(j}'V\1 application server ~1'V111J~(j}iK.J6D'e.JW'YlLL1f1::uua-uuffUUn11L1t1un11ffe.JU LLt'l:: real , 
video server ~1'V\11Jn11~(j}iK.Jiam1ffe.Jlt~1'1 6) Liu i~te.J L~tl.J Lrn::111'V'lL~~e.JutV11'V'lfe.J11 

"" Lfftl.J 

3. ~UEJ~e.J3J~1L(j}e.J11i111n1111mff(j}1ffU1Jfflttl. servers LLt'l:: hosting service 1(j}t1i11::urn~1e.J'lht1 
'IJ , 

~113JL11ff'1113JJ--1aiJn1m~e.J3J~1L(j}e.JfL~1e.J'll1t1 (servers) J--1 application server LLG'l:: Real 
'IJ , 

video server ti~ Internet Data Center (IDC) t(j}m~a11~mi1nrn~1a'll1t1i.t1unt'l1'1 

(backbone) 'lle.J.Jmu::e.iLLt'l::L~e.J3J lti.JL".IJ1f71J~L'iu1m10UL 'Yle.J1L 'U(j} (Internet Service Provider) 
'IJ 

tu t(j}m-huL~1a'll1 ti~e.J3J~1L(j} e.J1'lle.J.J~W1t'l.Jn1m11V11i'Yl t11K ti L ~e.J 1 i ~L'1t1u~1n~~1.J 6J J1 
, 'IJ 

iJ1::L 'Yl~ ff1m1m i1mL1t1n(j}i e.J:JJt'l tiaci1.J11(j}L~1 
'IJ 'IJ 

4. ~ltEJ~e.l3J~1L(j}e.J11i111n113Jm~(j}f 1iu1m1(j}LLt'lU11'11fflfl1::1JULLt'l:: 1iJ1LLn13J 1(j}ti'-9le.J.J(jJLLt'l 
'IJ 'IJ , 'IJ 

u11--11m~11::1J1JLLG'l::l1hLLn13J~1'1 6) 1 i e) ci1 tl,~1l1'V'l~1 '1J'11tl. ti~ 1111J.Jn11,1(j}~113J ~3J(j} t'l'll e.l.J 
, 'IJ , ., 

~1111nu::'1J e.J.J server 1 iL 'V\:1J1::~:JJnu~1u1ui:-i1 iu1m1 ~1tl.1ltL 'Ue.J'Vl1'VI in ~(j}1 LLt'l::Km~m:: 
'IJ 'IJ 
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server administration ui;:i::: application administration 

5. ~ll,£Jfl El 3-J'Yh b'il e:ifi~1ff:JjJJm ~<ilfl iU1n1j'il e:iuuruvnmj 1 i.J1ll,bbfl'U,ff(j) bbi;:i:::01,1116 r-Y°lh LJ ~ffl,I, 
'IJ ., 'IJ 

L'il tl'i'il'Vl1 bi1vi u1~yj ffr'l1vi u1~ 'il e:iuu ruvi1mj 1i.J1w110.J1:::uui.Jn ~11 urifiil<il ui;:i :::01,1116 
OJ 

r-Y"li1LJ~e:iu 1 ll,j:::'V\11.Jni;:i1rhmj 1ll,lilll,Ylfn.J1ll,~nf 8:30-17:30 LJnb1ll,1ll,'VILJ<il 
'IJ q q 

6. ~ll,£Jfl e:J3J~1 b'il 0f1~1n11JJ~1 ~<ilfl iu1mj1Jn e:J1Jj3Jn1j 1 i.J1mbn 01,11j6r-Y"Ji1 LJ ~Elli, L'il LJ'Y11 
'IJ 'IJ 

n1j1J n El 1Jj6J m11 -n.J1 WlJ e:J.Jj:::1J1Jbbfl e:J1,J1j£J r-Y ~e:Jll,Ui;:i::: r-Y"Ji1 LJ ~El ll, 
'IJ 'IJ 

~ I '} q_,, 

2.1.4 'Vl'l,l,1@11\1 nTH~\11'1-nHh:l'i::'JJ'JJ Flexible Learning System 

1wi1ie:id',1:::n~11~jtJ'V\u1~1.Jvi10 window ~1'1 6:) °1.le:J.Jj:::uu Flexible Learning System 
q 

L yj e:i 1 i m -n.J1ll,~1JJ11mi1 h tij1'i) b 11~u bb~e:ici1.,,1 jfl'il73Jj:::uuli'Yl11 im -n~1JJ1j{l 1 -n.J1ll, tiJ1 LJ e:i cl 
'IJ 'IJ 'IJ 

ui1 jtJ~ 1 LL~'il.Jn11b'1J1th:::uu Course Contents Management Lde:iiimj~3J'l"l1tt username Lbi;:i::: 
'IJ 'IJ 

password 'ilj.J login bLi1j:::1Ju,1:::Y1j11Jbe:J'111r-Yi!ll,LUll, Lecturer 'V\10 student lm.1'il11,1~0u~ 
'IJ 

~1ll, '1J El 3J i;:i°l.l e:J.Jj:::1J 1Jb tl.J 
... 'IJ 

Welcome to • :: faculty cl- Engineering Chulalongkom UnlYe:rsity 
Flexible Learning System••:: 

jtJ~ 2.2 n11Li1tt1:::uu Course Contents Management 
'IJ 'IJ 

bd e:Jj:::1JU 'il11,J ~e:JU LLi111 rr~ L '1J1j:::1JU LUll,e:J1,J1j£J'V\10 Lecturer 'VI 'U1 ~1'1 ~1'V\11J Lecturer ,1::: 
'IJ 

.1 .,f .., 1 .1d ., • ,f A d .. "" ::, ., .,f ., 
u11n!)°l.lll,'il.JLL~'il.J ll,Ju'Yl 2.3 'V\ll,1'il1.Jll,,J:::bb~'il.Jj1LJ1°151Yle:J1,J1jLJ'V\1tl Lecturer ll,ll,~j1.J°l.lll,3J1 {11 

ii 0'1 n7jtJfutJj.J lil'iln11L~ tl11l1Jb de:i'V\11 ll,11 LJ1"D'11<il n~1m1m1in L '1J1tt1'151i!ll, Libi;:i LJi.Jbb~<il.J 1 ll, jtJ~ 
q 'IJ 'IJ 

2.4 

9 



F!exible Learning System 
Ficultv of Engineering :■Chul.)fongkor;:~tv::sity 

2103406 DJGITAL CONTROL 

103532 COMPUTER tDED DESIGN AND COMPUTER A OED 
MAUUFACTURIUG 

2103:532 COii PUTER OED DE IGN ANO COMPUTER A ED 
MANUFACTURING 
2103630 INDUSTRIAL ROBOTS II 

2103631 CONTROL OF DYttAMfC SYSTEMS 

2103632 APPLIED HONUNEAR CONTROL 
21036.33 APPLIED QPTIMAL COHTROL 

:~ Applied Optimal Co o 

:ltl2I CAO·CAM 

Flexible Learning System 
Fuulty ofEn9lnurin9 pChul1lon9korn University .. 

Chapter l Introduction to Automatic Control 

Chapter 2 Mathematical Modeling of Engineering Systems 

Chapter3 Transient Response Analysis 

Chapter 4 Principles of Feedback Control 

MON 08,00·09,30 • • 

MON 8,00·9.00 13 • 
WED 8,00·9,00 13 • 
FRI 8,00•9,00 13 • 

WED 11100-12100 Eng03 
221 
MON 11100·12100 Eng03 
221 
FRI 11100·12100 Eng03 
221 

FRI 13:00-1◄ :00 • • 
FRI 14100·17100 • -

MON 13100·1'4100 • • 
MON 14100·17100 - -

MON 8,00-10,00 ENG03 124 

TUE 8100-10100 Eng03 221 
THU 8100•9100 Eng03 221 
FRI 18100·21100 • -

MON 18100·21100 • • 

MON 9,00·10,00 13 218 

1IJ II 
•dit delete 

~II 
edit delete 

·.::ll!lll!I 
·lill?.J WI 
edit delete 

fl II 
eclt delete 

Chapter 5 Root-Locus Analysis and Oesing of Control Systems ~ II 
•dit delete 

Chapter 6 The Frequency Response Design Method ~· edit delete 
Chapter 7 Controller Design :@I II 

•dit delete 

Chapter 8 Introduction to State-Space Analysis and Design ~-edit delete 

.ii 

Course :: Lecturer Home 

2.4 i1e:irJ1-J'V\U1LL1-n'JJEh'l1"1l'1 2103304 Automatic Control 11u Lecture Home 
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1tl~ 2.5 LUWh'li1e:ici1-Jn11rh Maintenance "lleJ-J1J'YlL1tlU brimih'ltl~ Chapter 1 ,1:;b,;;Wi1ii 
'IJ 

Components ~7-J ") ~~1:JJ11m,'.tj;m-n1'1.tl1uu~i;:i::u'Ylb1tlU b'JJU Document, Link, Real Presentation, 

Video Clip, External Reading, bUU~U 1~\~e:in1~dlm'l7~7:IJVl:IJ1~Vla..l"l.leJ-J components ~fl7VIU~ ~-J 
'IJ 

,i::iii:-rn1um1bb~~-JV1U1,1e:i i-Ju~~-J1u1tl~ 2.6 ~-Jbb~~-Ji1e:irJ1-JV1u1,1e:i"l.leJ-Jbd'e:iV111u Chapter 1 "l.leJ-J 
'IJ 

' .., ' 
1°157 Automatic Control I m1ii.1bUeJV17b"JJ7~1::1Ju'!l'ub11,1::~e:i-Jb~1tl:IJ file 1J'YlL1tlWYlb17~0-Jn71,i:: 

'IJ 

update ,u~1::uue:i LJUUbfl~eJ-Jfl eJ:IJ~1b~ e:if"ll eJ-J b 11ri 0u 1::uu,1::m;m 111 ib~ e:in file l!u 1 u 1::urn 11 
'IJ 'IJ 

bri eJb 17b~eJmbi11::1J1Jn,i:; update °lJ eJ:IJiil1J'Ylb1tlU l! Ub "JJ7 tn::1J1Jm:1J'1Z1-n eJ LJeJ £.J1 Ubb~iil:: chapter ~ b 17 
'IJ 'IJ 

Flexible Learning System 
F,1culty ofEnginttting :•Chublongkom Univttsit;y .... 

chapter NO. 

tille 

keyword 
l1ntro.du~.C?!'..t1?.~~~rn~tlc (:O_fl_tl'o:I 

detail 

:.d 
::::J 
:.d 
::::J 

Course :: Lecturer Home 

& ., ···!;: - :.:~-~~~:·.-:~; ·:;;;·:,+ .• :_;:.-•i ' BNm_ it-I~~:= 

1--------------------------------------·-· 
- (:z;;:7ight. :::oo::: Fa,, . .tlt':' ,:,f f:r,';_li•,•.?.,,..tinv Ch•.1lblungl-rJrn lJni•J•.?.r.si~·~ Ri9ht.!: r.:~~•!r,"!d, b.1ck to top••• 

f',•,Hi,p1,;,d b'! Thomas f,j.;,.;,. . ... ----
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Flexible Learning System 
F.icult't' of Engineering :•Chublongkorn University Layout 3 

Document l Errata in the Control book by Or, Viboon 

Document 2 Introduction to Automation 
Document 3 Analysis of Dynamic Systems Using Laplace Transform 

Document 4 Laplace Transform for Solving Linear Differential Equations 

Document 5 Solution to Assignment 1 

4 Nov 2545 
8 Nov 2545 

Reading Assignment week 1 
Home work Assignment 1 

13 Nov 2545 Rea din a Assfgnment 2 
18 NOY 2545 Home Work Assignment 2 

27 Nov 2545 Home work Assignment 3 

Solving first order differentJal equation 

Course :: Student Home 

CHULA 
~aptic ► E!.Q2:!£!~ 
System 

Insect fjke 
Walking ► E!.Q2:!£!~ 
!Q.QQ! 

!&.w 
Scanning ► E!.Q2:!£!~ 
£MM 

~1~7t~.~~g ► ~lgl 

Mobile 

~~~ki with ► ~~ 
Mechanism 
Paralell or 
Stwart ► E!.Q2:!£llgl 
Mechanism 

Point Laser 
Scanning ► ~~ 
£MM 
Insect Like 
Walking 
Robot with ► E!.Q2:!£ll@l 
.Y.!l!t 
Irw.!n!l 

Chapter 1 "lleh'l1"151 Automatic Control I 

-:r:::uu Flexible Learning system d ,1:::i:l~1u~'.rl-n.11um1~n,1i;rnum1L-ir11:::uu~101"lf1"lleh'l 
AA ~ ,ct 1 A t. A 1 11,I ff' A ,ct .... ,ct 1 .... -s .,i 1 "' 
'U,~WYJLjtJ'l,j, U1"151U U L 'V'lEl ~EJ1';)1j£.lff1!111t1'Yl111J'V'lf]~nn:im11L jtJ'l,j,"lJEJ,mm jt]'l,j, 'U,j::;~U'V\'1,1,.,'J L 'V'l El "15 

LiJu-irmrn 1 um1tlfrn..h'1m1L1t.1um-:rffEJU~EJ ltl -:rtl~ 2. 7 LLff~'111 utm!nL'·fou ~L-ir1m~-irEJ!!iil"llEJ'11"1f1 
'IJ ~ 'IJ 'IJ 'IJ 

if u 1 u -:r:::uu 1~ ti-:r:::uu,i:::u 0nii'1,hu 1u~f .,,~ L -ir1 LLiil:::L 1 iil1~ L -ir1!!11 u -:r::uu 1~ t1n11~tf m -ir1 ltl~ 
'IJ 

11£.liil::LatJ~"l.l El'1Uff~LL~iil:::~u li -:rtl~ 2.8 LLff~'1G11El ri1'1LLff~'1ffii~m1L°lJ1~L d'0~1"ll El'1Uff~LL~iil:::~u ~.,') 
'IJ 'IJ 

LLff~.,')~1'1,1, 1u~f.,,~ L °1J1 L1£.IU 1 'ULL~iil::U'Yl L1£.IULL1il::1UL 11il1LL~:::°151'1 L 11il1~ L -ir1m~n"M1 

1u-:r::uu Flexible Learning System ifu 01,111EJff1m1n1i assignment LLllUff~Li LLiil::Uff~ 

ff1!111rlff'1'11U~1U1::UU Flexible learning system iJ.°1ii1m-rlunu 1Tin11 upload °lJEl!liil assignment 
'IJ 

~1EJn1jff.,')fi111J1U"lJEl'1Uff~n,i::rh 1 u 't11UEJ'1L~ tl1flUfl1Jn1j upload L d'0~1n11L1tl'l,l, mh1~ 0,1:::iEJ.,'j 

L~1tl!I file lfrh,i::LiJU assignment ~1El file ~itff~'Yi1L ~Elff'1'11U LLiil::: file i'1n~11d,1::0 riuuL~1El'1 
'IJ 

~El!l~1L~Elf"l1El'1f..ll"n'11Ui!u -:rtl~ 2.9 LLff<il'1WU1~1'1 assignment page 1u~1U"l.1El'1 Lecturer 
'IJ 'IJ 

1Uff1Um-:r1"n'11U"l.1El'1Uff~,!u n11L°ll1ff1:::UU flexible learning system nL-ir11u'Yi1UEl'1L~tl1fllJ 
'IJ 

01,1116 1<il t1~1:::uu,1:::~n1,1 ffEJULEJ'111 ~\ 'll11:::uuif uL iJu01,1THJ~10il.~<i! rl'1 L iJu Uff<il LL1i1:::i:ln11 
'IJ 

iil'1'Yl::LU£.IU,)1 m~unniEJ'1LL~1 n,1::iJ11t.11"1f1,!uiJmLff<il'11 m ½U (LU 'V'l1:::1"151~Elri1 u-:r::UU) -:rtl~ 2.10 
'IJ 'IJ 'IJ 

Cl.o' I V AA V AA ~ V O A d&" F: &" A d AA 

Lbff<iJ.,'j <il1 El tl1'1~ U 1 LL-:ifi"l.l E).,'j Uff<il rJ1Uff<il iil'1'Yl::: LU tJ un n <ii EJ.,'j ';)1'1,1, 1 U 1"151 'Yl"ll'l,l, n,i:::"1JU<il1 !11"151 'Yl Uff<il 
'IJ 

iil'1'Yl::LU t]'U, rl'1iEJ'1fiTH'JJ1 hn U1"1511<ilnL ~ tl'1LLGi~f n1·1ni! 'U, ~L1tJUflff1!111m °ll1'1'1 L d'0~1"1.1El'11"151,r 'U, 6) 

Li 1tl~ 2.11 LLff<il'1G11ElLJ1'1Lri0u~<ilL°lJ1Ltl1uLLG1~:::1"1J1 ,1:::'1"1rnd'a~1"1JEJ'1U'YlL1tJULLff<il'1eJLJ1u1;hu~h'1 6) 
'IJ 'IJ 
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1 ll,~1ll,'1J Eh'l Assignment area 'U~~ ~16-l11n ~-J-J1ll, ~~l,<j] 1U~ 2.12 ll~~-Jl if EJ'V\1 llGJ~:::1J'Yl~rr~EJll, l.~l~ 
'\J '\J 

1.1 t11 (j] El-J n11~11 trn:::l 0 rm 1 UllGJ ~::: l if EJ'V\111 l ~ tl-J llGJ ~ f m if 0 'V\1 ~ (j] El-J n11,Xu 1:::1J 1J n,i :::ll~~-J 
'\J 

11LJ~:::lat1~'1JEJ-Jld'EJV11i-Jn~11~-JEJ1,i,1:::ml1u1ull1J1JG11-J 6) l"l5ll, PDF, Office format, Video file lU'U 
'\J '\J 

<i,1 d A ,tru~ 
til1 'U'YI URL ileh'lAm:::'lA''ln'i'ia.JA'1t1'(.91'i t'h'l'U www.eng.chula.ac.th 

. 
'}, I .... 'l • I""' 

til1t1''i:::uu Flexible Learning System t'h'mt1't'h'l L'U'iu'YI 2.2 .. .. 
ti1 ltlri student window fou1'li username: u4539999 password: testO .. 

*11"~~__,_.,,,, 

I Counio fif!i! 
:• 2103304 AUTOMATJC CQNTROL I 

!:::::: Course Statistic 

J code :: Jname = j hits rate :: 
55555555 Hattaya Thatntlan 41 liiJhltr.t• Oaccustime 

4230161621 Nattapong Inma 33 Ila hit .... ID access time 

4230414421 Yaovanoot Luangr.ittanilmilt 25 m!hlt,.te B·accesstlme 

4230210921 Praphan Tontay.aplrom 2, lil!hlt,.te 1111 access time 

4230269821 &ovonson Nav.uaj 15 ll9 hit rate ID .1ccess time 

4230217521 Bunchong PJhkchalvong 16 !ill hit, ... D acc:.srtlme 

4230544321 Su.indhom &amrun9wong 12 Ila hit, ... II access time 

4230530521 Suppaferk Atamkltphotha 17 li!hlt,.te D access time 

4330071321 Chalermrath Theamtusana 10 lii)hltr.te El access: time: 

43301'6921 Thoduphol Khajomkiatnukool 3 li!hit,ate EJ access time 

4330011721 K<1wfn Samuph.trk 2 Iii! hit, ... IJacce,sstlma 

4330051321 JaruboOt Kananai 18 ll:Jhlt,a':e El access time 

4330010621 Krit NiYahphand mi hit .... e access time 

4330020921 Kun Chotpo1kdeetr.t1kul 5 mJ!,;t,.te D access time 

4330102721 Chain Hlruntrakul 13 llil hit, ... fD access time 

4330116521 Chotchuang T•v•e:sinphu 32 li)hltr.ta B acceutlma 

4330037621 Kanln Umniyakul rm hit,.te EJ access time 

4330015721 Chuet Akkar.ib.inthaongj.al 34 ml hit, ... U .icc•ss:time 

4330010521 Ch<1lermsak So1etan9 lia 1,;t , ... 0 .iccess:time 

4330043321 Keita Ono 18 ml hit .... ID accesstlme 

4330052021 Jaruvan Gulv.anamitta 31 ll!I hit r.te 0 accesstime 

4330450021 Viwat Tlrachareonsakul 4 ~hit rate tl'?f access time 

11.J~ 2.7 u~~-J11 ti~mXn (fou ~L i1 m 1-.ih:::uu".ll EJ-J llGJ~:::11 t11'151 
'\J 
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: . , Course J 

i::.: .. Statistic I Course Statistic Detail 

. . . . . . 
4230267521 Bunchong Pitakchaiwong 

chapter 1 --'.11. 3% 
chapter 2 1111 M:-c•J% 
chapter 3 -18, 8% 

Total 

F ii·t'lfi½ifflWitPMBrli·~ 

: ...... Course 
Statistic I Course Statistic Detail 

. . 
4230267521 : Bunchong Pitakchaiwong 

Last login: 27 November 2545 08:49 

13 November 2545 

Flexible Learning System 

• . 

Fuulty ofEnglnttring :-Chul,11longkorn University .. 

![}]! Assignment 

27 November 2545 

.-sslgnment 1 Reading Assiaometit Week 1 

assignment 2 Home Work AnfanfOent 1 

assignment 3 Reading Assignment 2 

assignment 4 Home Work Assionroent 2 

assignment 5 Home work Assignment 3 

Total 

8 Nov 2545 

13 Nov 2545 

18 Nov 2545 

27 Nov 2545 

.. .. 
I hits rate 

5 

8 

3 

16 

.. .. 
H:M:S 

00: 41: 53 

oo, 05: 40 

oo, 471 33 

Course :: Lecturer Home 

~ Student 
l=U Assiqcvnent 

~S~ent 
SJ Asstqoment 

tf'~ Student BJ AssiQnrnent 

ilt,!!il Student 
~ Assiqnment 

2.9 LUWh'li1mJ1.JLL~~h'l Assignment Page LU Lecture Home 
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Flexible Learning System 
Facultv ofEnginuring : ■Chuhlongkorn University 

2103406 DIGITAL CONTROL Dr, VIBOON SANGVERAPHUNSIRI 

2103633 APPLIED OPTIMAL CONTROL Dr, VIBOON SANGVERAPHUNSlRI 

Flexible Learning System 
F•culty of Engineering :•Chul•longkor~ Unil,ouslty 

chapter 1 

chapter 2 
chapt.r 3 
chapter 4 
chapter 5 
chapter 6 

chapter7 
chapter I 

4 Nov 25◄ 5 

8 Nov 2545 

13 Nov 25◄ 5 

18 Nov 2545 

27 Nov 25◄5 

Iotroductfon to Automatic control 
Mtthematlctl Modtljng of Engineering Systems 
Tr~nslent Response Analysis 

Prlncloles of Feedback Control 
Root-Locus Analysis and Pesina of Control Svstems 
The Frequency Response Design Method 
Controller Design 

JntTodudlon to State-Sp•ce Anafysls and Design 

Reiidina Assignment week 1 

Home Work Assignment 1 

Reading Assignment 2 

Home Work Assignment 2 

Home vork Assignment 3 

~•~fi~:r.~t 
f§] l'ttQtrrent 
till ;~g";;\.t"nt 
[;EJ i~t~rr..mt 
liJ·:~ment 

15 

.. Student Home 

MON fOB.00-09,30 -1-

28 March 2546 

WED 111100-12:00 Eng03 I 221 

MON 111100-12100 Eng03 I 221 

FRI 111100-12:00 Eng03 I 221 

28 March 2546 

TUE IB:00-10100 Eng03 I 221 

THU 18:00-9100 En903 I 221 

Ht!:-

Course :: Student Home 



Flexible Learning System 
F.iculty of Engineering :-Chul.ilongkor:.Univusity 

Document 1 Errata in the Control book by Dr, Viboon 

Document 2 Introduction to Automation 
Document 3 Analysis of Dynamic Systems Using Laplace Transform 

Document 4 Laplace Transform for Solving Linear Differential Equations 

Document S Solution to Assignment 1 

Assignment 

4 Nov 2:s ◄ s Readino A<sionroent week 1 

8 Nov 2545 Home Work Assignment 1 

13 Nov 2545 Reading Assignment 2 fl! 
18 Nov 2545 Homa Work Assignment 2 

27 Nov 25◄ 5 Home \rtork Aulgnment 3 

Solving first ord@r differential equation 

2.2 "i::'U'U Course Management system 

Course :: Student Home 

Video Clip 

l {~1~:tlaptk ► ~~ 
System 
lnuct like 

: Walking ► ~~ 
W!.!>! 
laser 

: ~ ► ~~ 
£MM 

= ~i;?tYz~~a ► ~~ 
Mobile 

: ~~~JZJ with ► ~~ 
Mechanism 

~ 
: fill!.fil ► ~Wl 
~ 
Point Laser 

: Sunning ► ~~ 
CMM 
Insect Like 
~ 

I Robot with ► ~~ 
I.IM 
Tracking 

1uvi'1°1Jel~bb~1 L,1lin~11n'lln1,~~u1,::1J1J Flexible Learning System LU 2 ~1ui1t1nu~a 

I ~I A ~ A .d .c::i I d I 'l O .A' J" 
ff1Ubb jff'iJ::buU j:;1J1J1J,'Vl1,m,L jt1Un1,ffelU 'V\jeJ'Ylb ,t1n11 Lecturer 'Yl,J::"151 ti L Un1j'l,l,1 b Uel'Vl1"1JU j:;1J1J 

mi::<ild1,l ffellJffn~nTn '1J1,::1J1J"ll e)._'j ~ L'it1U<il iil ellil';l::n1, 1,., assignment bbfl ~b1tlU bbiil::~1'1,l, ~ ffel'll';l::bUU 
'IJ 'IJ 

~1u "1l el'll~b "ll1 L1tlU 'Vl1el student ~'11 "lfff1'V111Jb "ll1t1'1 L daV11um1t1u 1 u j:;1J1J Flexible Learning System 
'IJ ' 

::, ..., .J' T ~ 'lit] ., ,. ~ ., .J • ""."1 .d "' 
U UV'l~U1"1JU Llil ti L"ll'L jbbnj3J JAVA script 'Vliil'll';l1n:1Jmj L"lf3J1,::tl::'VIU'll V'l1J113JuqJ'V11b je)._'lf1113Jb d1 

LLiil::n1,~~u1"1l m t1iililfl113Jff13J1,n~ a ltl1 uau1fl<i1 i..,J uf..lii tl~'ll li~~U1j::1J1J1J1'V11jn1jb1t1Umd 
'IJ 

.J' ~ •,. ..4 T ~ 'li'tJ ..4 o ~ ., o 
ffelU"llU3J1L'V13JeJn,::1J1J'VIU'll LliltlL"lfL 1"bbnj3J JAVA Language bb'YlU 61}'._'J'l,l,e)n,11n,1::'Y11L'Vl,::1J1J'Y11'11U 

b 11~Ubb~1 £J'll'Yl1 L vi'j::1J1J ~fl113J ff13J1jfl 1 Un1j"1J tl1 t1iililfl113J ff13J1jfl~ el ltl1 UelU1fl<il Lflj._'j ff11'1"1l e)._'j 

m,a elnbb1J1Jj::1J1J dJULb1J1Jb~ t11f11Jj::1J1J Flexible Learning System i'll bbfflil'll LU jtJ~ 2.1 bbiil:: 
'IJ 

V'ltl1 tl13JL vi'n1d1 "lf'11UJ1 tl~uan "llm::d'liit1aJ1 L"lf'11U';l1'1bb~1,'llbb~U 2547 bb~el cl1'llhnmaJj::1Juit 

.fl d ., \'J •\'J ., o .J' tJ ~ 
buU,::1J1J'Yltl'll L3J Lli!U1"1JU ,::mffLU Web 

A ft 11,'Q...I oQ...111,' 

"1l eJ'llfl m::1 Y11 n,jaJ Y11 ff<i!j L V'lj1::f..l V'l ~ u 1n1 iil'll <ii a'llmd 
'IJ 

Q...I 'l 1.1.c=i A A ~ .c:f e: 0 VI I A A VI t.l J" ~ Q,..I &" .d 
V'l~U 1 L 'V13JUj::ff'YlIT1l1V'l tl'll"llUL je) ti 6) bbiil::ff13J1jfl'l,l,1 ttlm "15'1V'l1U"lf Llil ill. "llill::U j:;1J1JU V'l~U1"1JUL vrn 

'IJ 

1 ia-1V11uvi' a'lltllju~md1i mi'.lu mtn 

.J"a I ll-1 I I A Q,..I Q...I 

j:;1J1J Course Management system Uuj::neJ1Jlil1tl 2 ff1Ub"15Ubliltl1n1Jn1Jj::1J1J Flexible 

Learning System n~11~ el~ ~1U"ll e)._'j eJ1,JTHJbbiil::~'JU"ll el'llU~<ilbUJn,11nnu Liii tJb(j]'l,l,"Jjli! bbiil::b ~e)3J 1mnu 

i1 mnit"ll el3J iil b~ tl1 nu ~~~'U,1 li el an bb1J1J 1,., n1j L "lf'11Uiil'1:IJ1jfl 1,1t1U 1n1j 1 "lf'11U lij11i! b 11i1 tl<i!Ubel'll 
..., '\.I '\.I '\.I 

n7j1, "ll1 ~d::uu 1 u~1 wu a'll a1,11j~ ~ ffEJUff1 :IJ1jfl 1, i1 ~d::uulii'llii. 
'IJ 'IJ 'IJ 
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login 

User name: 

Password: 

0 Remember my password 

[ OK j [ Cancel 

Login L '1J11::1J1J hu.1vhrvf username mi:; password 

Lri el L '1J1 Gi1::1J1JLLi1,i::ilV1 u1 ~1'1 (window) LL,W1'1m11 i'11Ui'11tl'1J1'1~1'1tt 
~ ~ 

https://161. 200. 80.128/10002/letc.turer/ - Microsoft Internet Explorer 

File Edit View Favorites Tools Help 

~l!!Jt.1 
: It 

O Back • O ~ ~ ~ I P_se_arch il?Favorites e: c~• ~ !!!I .. □ IE! I}.~ ,a 
Ad~r~=~J~https:l/161.200.80.12~/10002/lectureri __ ··•· ·-· . . . . . ~1 ·~-~~~ - j Links . »~_J~ Snaglt. ~

Google • • I ~ ~ [~ Popups okay )I ~ . Check • » '\!:I · 

Welcome to Course Management System 

Main Menu 

;~Done I · i§ ! ~ Internet 
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~1km11"L~'11-um1" 1 "~"if 
Organization ,h £.JL unTHtf1-1 Lf11.JnTHl17.J"l.l ehH:h'lflm· l °li'Ull'.LJ.J lUU i a-11.l:fju~ii tl High Precision 

Manufacturing ia-11.l:fju~n711'.iltl Advanced Robotics System lllil:: ia-11.l:fju~n1111iltl 

CAD/CAM/GAE ltluiu m1fff1-1 Lff}.Jfff1-1a-1flmdih ~a-1-:u::'li1 £.JL um1ll:U.J f-Yl i1l1£.Jw111:1J EJ.Jfln1ci a £.J 

~1-1 6J liff::~nnmnfl-1ifu 

Display 

Group 

~ --·--

Add New 
Main Menu 10006 

10007 

10008 

10009 

10010 

10011 

10012 

10013 

Student 

Dis la · 
Add New 

Re ister 

Register 
U load 
Register 
~ 
Main Menu 

test 

2103304-47 

2103633-47 

2103701-47 

2103406-47 

2103405-48 

2103532-1 48 

2103532-2 48 

Display L"n~11 £.Jlil::la tl~"l.lel.J'Um1£.J'U L Ull~lil:: group 
'IJ 

Add New L"nlv:i:1J11£.J~aun(1£.JU 

Register L°IU Un711il.J'Yl::l'LJ £.JU Um1£.J'Ul °ll1~1::UIJ 
'll 

'IJ 

Update Oel~te 

Update Delete 

Update Delete 

Update Delete 

Update Delete 

Update Delete 

Update Delete 

Update Delete 

Update Delete 

Student Mgr 

Register upload L"n~1'V\11J'U711tl~EJUm1£.J'U~1'U1U:IJ1n 6) ~lnu~h1u file ~bUU text 

format l'lJ1EJciLU group Um1£.JU 
'IJ 

Register Display L"n~11-:Uffel1J11tl~EJUm1£.JULUbb~lil::1".ll'1 

Main Menu L-nniu~11£.Jm1fi1i-1mrn 
'IJ 
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Subject 1 i&t1vi1rn ~:wsi~11 t11-n1~i eh'ln11'<il~btl~vi10tl~ 1 u1~uu b -rlui1 ml1>11 u 1tl"ll1>1~1>1dd'.Ju1'1f1 
'IJ 

~ irvr~m ~f1>1iJmrn:; 1 imru~u Un11b1tl'Un11~el'U 1~ ti 1 i1:;uud-ri1 ti 1 um1i~m1 
'IJ • 

Subject 

~
AddNew .. 
Main Menu 

Objective 

~ 
Add New 
Main Menu 

subject ID 
2103304 
2103405 

2103631 
2103532 
2103632 
2103633 
2103406 
PRE563 
CATIA001 
CATIA003 
CATIA004 
CATIA005 

CATIA002 
2103701 
PRE642 

Automatic 
Control ! 
Automatic 
Control 1 
Automatic 
Control 1 
Automatic 
Control 1 
Automatic 
Control 1 
Automatic 
Control! 
Automatic 
Control 1 
Automatic 

Display 

Subject Name 
Automatic Control 1 
Automatic Control 2 
Control of Dynamic Systems 
Computer Aided Design and Computer Aided Analysis 
Appfied Nonlinear Control 
Applied Optimal Control 
Digital Control 

Modern Manufacturing 
CATIA Solid Modeling 
CATIA Wireframe and Surface Modeling 

CATIA Manufacturing 
CATIA Analysis and Optimization 

CATIA Assembly Design 
Digital Systems and Control 
Product Design and Manufacturing 

Display 

Introduction to Automatic 
Controls 
Basic Mathematics for Linear 
Control Systems 
Mathematical Modeflllg of 
Engineering Systems 
Feedback Control Characteristic 

Transient Response Analysis 

Principles of Feedback Control 

Introduction to Matlab 

R?ot-Lo°:ls Analysis and Design 

19 

Update Delete Syllabus 
Update Delete [Syllabus] 
Update Delete (Syllabus] 
Update Delete [Syllabus] 

Update Delete (Syllabus] 
Update Delete (Syllabus] 
Update Delete [Syllabus] 
Update Delete [Syllabus] 
Update Delete [Syllabus] 
Update Delete (Syllabus] 

Update Delete [Syllabus] 

Update Delete [Syllabus] 

Update Delete [Syllabus] 
Update Delete [Syllabus] 

Update Delete [Syllabus] 
Update Delete [Syllabus] 

Update Delete 

Update Delete 

Update Delete 

Update Delete 

Update Delete 

Update Delete 

Update Delete 

Update Delete 

~ 



Content lUll."ll'~~h k-1~-n1 tJ 1 unTjtbum1t1ll. ~ l ~'1'tJ :1Hbt'l1 L "111 ~j:::1J1J ~1 :JJ'!K1"1J cl1J 'Yl l1tJll."ll cl'11"1l'1~1'1 GJ , ~ 

ll.clff;J1ni ll. 1 mL~i;;i:::'!K1"1J m j1 ir-1m:JJ1jr!Rf1-1'1K1"1J cl ci cl m y'.j cl 1~1J'Ylb1tJm "111 LtlLian i-1 UR~-11 u jU°li1'1 
~ 

Content 

~ 
Add New 
MainMenu 

Content 

~ 
Add New -----
MainMenu 

Subject 

Objective 

Display 

Automatic Control 1 

----All----------------------

Content Objective 

;vj 

[Up] Introduction to Automatic Controls: Introduction to Automatic 
Review Controls 

[Up] Basic mathematics needed including Basic Mathematics for Linear 
block diagram mathematics Control Systems 

[Up] Mathematical Modeling of Engineering Mathematical Modeling of 
Systems: Examples Engineering Systems 

(Up] Transient Response Analysis of Linear Transient Response Analysis 
Systems 

[Up] Feedback Control Characteristic of Feedback Control 
Linear Systems Characteristic 

(Up] Introduction to analysis and design of Principles of Feedback Control 
industrial st.andard controHers, including 
controDer tuning 

[Up] Introduction to Matlab and Simulink Introduction to Matlab 
Add Sub 

Subjective Automatic Control 1 
Objective Mathematical Modefing of Engineering Systems 

Title . . Mathematical Modeling of Engineering Systems: Examples 
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(Up) Class Video - Introduction to State Space 2 
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http:l/161.200.80.142/mech/index.html 

Center of High Precision Manufacturing Systems 
Control Ill Automation 1 

Product Development 

Feedback Control I 
Feedback Control JI 
CAD/CAM 
Product Development 
Control of Dynamic 
Systems 
Digital Control 
Nonlinear Control 
Optimal Control 

Introduction 

The Center of High Precision Manufacturing Systems 
resides within the Advanced Manufacturing and 
Advanced Robotic System Group of the Department of 
Mechanical Engineering, Chulalongkorn University, 
Bangkok, Thailand. In 2002, the center received a major 

.;.:;:;;=======:.=== upgrade with the help from many sources, such as, from 
the Thai government under the project "Joint University and Industry research program", the 
research agency (MTEC), Chulalongkorn University under the TJTTP project, and from many 
local industries. The center prefers long range fundamental and applied research in Advanced 
Manufacturing systems as well as robotic systems. The center is also providing framework for 

erging concepts from the field of modern machine design, modern manufacturing, machine 
telligence, and advanced dynamic control theory to concentrate the research areas of both 
igh Precision and Modern Computer Controlled Machine. The research direction is to discover 
nd develop fundamental scientific principles and practices that are applicable to high precision 
achines and intelligent machines systems. The research concentration cover topics:the tele

peration of high precision machine tool, the Intelligence machine tool, the Human Assisted 
obotic system including haptic interaction, Cobol (Collaboration Robot), Modern Mechanical 

Engineering Design using state of the art available design tools, Intelligence Robotic and Vision 
System, Advanced Control of Dynamics Systems, Rapid prototype machine as well as Rapid 
tooling Design. In addition, it is the goal of the center to facilitate technology transfer of its 
esearch results to real world problems for a wide range of application domains 

LLiil\91'1"S1!:11~1fiLil\91iileJ"N1" web-site ~rn'1 

11i'H1UtlfiuGin1"S1,JU Center of High Precision 

Manufacturing Systems fi(?l1Lii"n1"ST\91umi~ , 
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Industrial Training 
Air Pressure Control 
Related Link 
Related Link 
Related Link 
Related Link 
Related Link 

Advertisement copy 
goes here. 
Advertisement copy 
goes here, 

Structure of the Center 

Oti-pttrtn~nl Q( 

:Min,;l\l'l!i11C~I 'i:ngln•Atlu~ 

/\lhoi1'(.)c!C 
ManufocLJfiny LllO 

(Dr.Vll<)C()) 

c,,,:iJrtJr4!ltoi r:..,t.:Jh.r,11e:i1 
Fuui,-,;nJ 
C.:~trAL"l::t 
:nr fllljH::.I) 

Ta<.hnol<lgy Ce!ntcrt 
CAO(CAM/CAE for Pin: 

De-1tgn 1nd Pr:1nuracturtng 
(5upport&d br MTEC) 

(Or, Vll><>On) 

Engineerin<J C<Jmputer A..._____I· l Adva1><;ed Manufacturing / 
,. .--------, ;'. and Advanced Robotic 

1
------~ 

Center • ' f System(TJTTP) , 

j~ 
("k.',".lmml!nf R.;:51),1n:h AtJ0•·~· t"lfl Prh•-:11('1 {;l)n"lfL,10;/ 

.to-lr."IA;l,111;.C:, lhiJil;im1,,1llomnllw! ln:;lllult!, IIHII 

&:c-h.!l)' of /\ulc:mulh•l! lutlmtlI)', Tnt~ Cnyiw~ri•1y 
h1~1i;ut~ uf Th~i~rtl, IDM ,;Tlt~il,mc;, EDS 

l, 

1 · ln~~:;:riea 
a Tt,. C..,1., af Hiljih Pt-1.iwiim Manufwc:luring S,•l•m• !~------~ 

Objective 

The main objective of the center is to be the center of excellence in Advanced Manufacturing 
System and Advanced Robotic System technology and for facilitating technology transfer of its 
research results to the domestic Industries. The center will be the leader in the high precision 
manufacturing and production systems and the advanced Automation system research in 
Thailand. The center will also have collaborated work with the related research lab in the 
department of Mechanical Engineering such as the Advanced Manufacturing Lab, 
CAD/CAM/Rapid Prototype Lab, Computational Mechanics Lab, and outside research agencies 
such as MTEC to accelerate toward the goal. 

Tele-Operation and Haptic System Parallel Robot 

Field Mobile Robot Ha11tic System 

Coordinate Measuring Machine Frame Walking Robot 

I 1;;-1 -- About Us Site Map Privacy Policy Contact Us 
11,1 0 I A Q.., 

'Vl'H1U'H::::i1>1'ileh'lmUJT•iH.1 Center of High Precision Manufacturing Systems • 
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1) Automatic Control I 

2) Automatic Control II 

3) Digital Control 

4) Computer Aided Design and Computer Aided Manufacturing (CAD/CAM) 

5) Product Design and Manufacturing 

'i-l,E]ff<il1rnf 'i-1,£J.Jii1"1J1 ~uan~ ii n11W(91f'i-1,111:1Jf1'i-l, ltl<i!1 tl~ El 

Control of Dynamic Systems 

Applied Nonlinear Control 

Applied Optimal Control 

CATIA Solid Modeling 

CATIA Wireframe and Surface Modeling 

CATIA Manufacturing 

CA TIA Analysis and Optimization 

CATIA Assembly Design 
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Course Management System 1::uu~ 2 ltu,1::iiia:1Jmd'a'V\1'1'1Uff3Jtl~ff~ brta-,1,11milu1::uu~1i-,11u 
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4) 6f";ju 
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