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~1.:t"lliltJL"llfl"llil.:t.:t1'U (Terms of Reference: TOR) 

fl~nrusn~v.:t'V1~avu:u1fl~u1uu n fl1tJA:u~::uuei' fl1 u~ LL£'1 ::~uvu~v fl a1V1n~~:u 
1 cQ ' ' ' 

~1mrihila~ tl11.flvflveii1:anfl ..ij~'YI-lfltttiv~1.'YI3.i 1 'tlfl • 
:u'VI11'VItr1~m 'VIfl1 u 1£'1a~1'tf1l.:tf'l£'1~1'U'U1 

f11'j~~'U1"llv..:J L~'j~~n~ LLa::-vi11?11'Vfm'jlJ 1 t.r'j::v1t.J 1a nl1m'jL tJ~CJ'ULL tJa..:~111a-v~L 1a 1~1 n rn1lln1l'Vf,hvn.:J ... . 
mr11 u 1a~ m'j~~~-v~-va1'j LLa::m'jfllJ'U1fllJ"lJ'U~..:~~~~'\J1v~1..:~'j1~L ~1 ~..:~~ .. ~a 1 ~\n~m'j "llmCJ~1'VI1\IL~'j~~n~ ... 
f11'jbba m tJ~CJ'\JoOBlJa"lhl?f1'j f11'jLLam U~CJ'\J~'\Jfll LLa::f11'jLLam tJ~CJ'IJ1~'1J5'j'jlJ 'j::'Vf'l1\IU1::L 'Y1~~1\l 1 ~lL{;lfl 

m::LL?ff11'jL tJ~ CJ'\J LL tJa\l"lJB\ILa f1 LLa::Yl(j~ fl'j'jlJf11'j'l.J~Lflfl~ L U~CJ'\J LL tJa..:~1 tJ L ~'\J iJ~~ mh~'ty 1 '\Jf11'jtl1'V!'U~1i1m:Yf'!u 

LLa::CJ'Y15~1?1flTI 'Uf11'j~~'\J1U'j:: L 'Yl~ ;\ILL~a::'IJ'j:: L'Yl~~1..:1nl1m'j Lfl~CJlJYl~vlJ 1 '\Jf11'jU-r'U1i1m7J~ULLa:: CJ'Y15~1?1fl~ ' . 
f11'j~~'U1~fl?I1'Vfm'jlJ 1 ~av~fl~-v..:~nt.J'U~'U'Yl~1\l 1 ~ L tJ~CJ'\JLL tJa..:~1 tJ !'1..:~,1'\J'IJ'j:: L 'VI~1 'YlCJ f11'jtl1'Vf'U~1i1m1f'luLLa:: 
CJ'Yl5~1?lflTI '1Jf11'j~~'\J1U'j::L'Yl~~-w LlJL~atJ'j::L 'Y1~1 'YlCJ 4.0 1~CJn1'V!'U~ 1 ~l1m'jtJ-r'U L tJ~CJ'IJ Lfl1\1?~~1\IL~'jw~n~ . ... 
~1 n b~lJ~-ll'U bfl~v'\J ~1 CJf11'j~~'U1 tJ'j:: ~'Y15.n1Yl1 '\J f11'jc..l~fl.n1fl vfl?I1'Vfn'j'jlJ 1 u61 Lf'l'j~~n~~-u'U Lfl~ -vu~1 CJ 

' 'II ... 

L 'YlflL '\J 1a~ LLa::u-lflm'jlJ (Innovation Drive Economy) L~CJ~v\l"li''U Lfl~B'U 1 ~Lfl~f11'jLU~CJ'ULL tJa..:~1 '\J 3 ij~~ 

~1~'1! 1~LLn 1) L tJ~CJ'U~1flf11'jc..l~fl~'IJI'i11.nfl.ti'ru,J 1 tJ~~'UI'i1L~\l'IJ-lflm'jlJ 2) L'IJ~CJ'\J~1nm1"li'tJLfl~v'U'IJ'j::L 'Yl~ 

~1CJ.fl1fltlfl?I1'Vfm'jlJ 1 tJ~m'j"li'tJ Lfl~B'\J~1 m 'YlflL '\J 1a~ fl11llfl~?l~1\l?l'j'j~ LLa::u-lflm'jlJ 3) L tJ~CJ'\J~1flf11'jL U'\J 
' 'II 

mflm'jc..~~l1l~'IJI'i1 1 tJ~m'jL ti'IJ.n1flt.J~m'jmn~u 1~mtiu~ 1 o n~llvi11?~1'Vfm'jlll'1..:~'jtJ~ 1 
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• 

First S..Curve .. 

ii:~l:·tfl J . ~ • 

New 
S-Curve 

f) NewS-Curve 

~ .... .... 
~ .... _ .... 

~ 

~\jf/\.1~ 

n1'1U\ll.l.a:1.,~aRml 

L1!m\'la~;'lJYmi.La::~nii 
;i1mw 

~ il~ia ~ 
~ • 
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.. 

'j'IJ~ 1 n~l.ltlfl?f1'Vfm1ll 1'1JFirst S-Curve LLa:: New S-Curve 10 n~1ltlfl?I1'Vfm'jlJ 
'U , , , " 

~1 CJlJ'Vf11'Yl m~ CJ L 'YlflL '\J 1a~'j1"1fll\lfla~1'U'\J1 ~\ICJ'Y15~1?lfl~f11'j~~'U1lJ'Vf11'Yl CJ1~ CJ 1 ~a-v~r1~ -v..:~n'UCJ'Y15~1?1 111~ 
' . 

1 'I.Jf11'j~~'U1U'j::L 'Yl~~B f11'j*L <011 tJ~f11'jL ~'U lJ'V!1~'11ntJ~Jij-vm:fiYl (Prof:ssional University) L~CJ 

a .. ~'i~m,.a.Uru<ii•ll'ntJjjtJWnam~'Vi (Ha nds-on)~fi· L ~,; >i1}lly' ~nu tyVI1L ilu .-,uue:r1~·fl· 

~ rY~~ ~ f1Jfr/ ~ /'11- -
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'Y11m1tJ -rutJ1 .:J/'Vr~'W 1V!~ n?~m1m fl11l.JI"11?1~1uru,;~ 1 ~?ltl~fl~ a.:Jnu CJ'Vl5!"11?1 ~im1Yr~'W 1"tlti.:Jl.JV!1i'Vl m~ t1 ?11"111 
• 'II • 

1m n11l.J1 'l"lvh 1v1Ltl~m1L~t~'Um1?~a'U 1 'UV!~ n?~~11?11m1l.J?11?~~1uru,;~ ?~ 1 "111i"'l11?11m1l.J1 'l"lvh LL ti.:JL tl'U 2 
'II 

i"'l1Lanfia (1) i?11m1l.J1'1"lvh (2) i?11m1l.J1'Vl1fll.J'U1fll.J ~.:~m1e.J~~uru,;~~.:) 2 i"'l1Lanifi1fl11l.J~11'if1Ja~1.:Jl.J1n~a 

'Vr~'W1U1:::L 'Vll"11l.JL~~tJ1:::L 'Vl?11 'VlCJ 4.0 

ij~~U'U8~?11V!fl11l.Jf111fl'l'Ufll.Jf111e.J~~ 1 'UU1:::L'Vl?11 'VlCJLL~:::~'l 1~n 1v1uTIA'UCJ'U~8~"'1V!fl11l.J L oU1l.J11 m 'Un11 , , , , , 
mufll.J1:::uum1e.~~~ 1 'U 1 1.:J.:J1'Ua~"'1V!fl11l.JLL~::: 1~vr~'U11:::uum1e.~~~~na~L~l.J1 ~i1tJ1:::~'Vlfiil1Y~mn~'U L tl 'U 

• • 'II 

~1'U'l'Ul.J1f11~t~?I1J''U?I'U'U 1 ~'Ufl~1fl1"tlti.:J 1 1.:!.:!1'\.J 1 tJ!J flti'U1l.Jn11fl1'Ufll.J LL~::: 1 ~.:J1'U~'UCJ'U~tl~ ?11V!fl11l.J L ~tiU 1l.J1 , , , , , 
'Vr~'U11:::'U'Ufld'Ufll.J~'UL8.:! 61-:Je.J~ 1 ~~ ~fld1l.J L~ CJ.:J 1 'Uf111V! CJ~"tl'U'l'U n11e.J~~ 1 tJ L ~8-:J~ 1 fl"tl1~LLfl~'U'Ufl~1f111 'U f111 • • • 
u-rutJ1.:J LLm "tJ 1 tJ1LLml.Jmufll.Jm ~a~ L~l.J-rr~.ua.:J 

• • 'II 

8~1.:) 1 1nml.J LLil-;h~:::ilV!~ n?~ ~1ti'U1l.J f111fl1U fll.J~'UCJ'W~ a~?I1V!fl11l.Jl.J1 fll.J1 CJ 1 'UU~~U'U LL~~1 nm1~111 ~ 'U , , , , 

YI'U11 ~.:) hJi1V!'U1 CJ .:!1'\.J 1~ V!~tl?l t:nU'U f111 Pi fl'l":t1 1~~ L tl~l"l'U ~'Vl~?ftl'Ul.J1 ~1\i1'U 1 'U f111 fld'Ufll.J~'UCJ'U~ 8 ~?11V! fl11l.J 1 'U 'U al.t , , , 

1:::'UUB~ 1 'UlJ~ L ~a1 ~'U ~f111 1 'Uvl1'Uf1118U1l.J LL~::: f11188f1V!1J.:J~tl-ru18.:Jfld1l.J?I1l.J11fl"tlti.:Je.JtJl1,j'~.:J1'Uvl1'U~'UCJ'U~ 
'II d.J • 

a~?~1Vlfl11l.J 'Vl1.:Jl.JVI11'Vlt~1~ m 'Vlfl1 'W 1~~11"1ll.J.:Jfl~ ~1'W'W1 1v1L~.:JL 'i-1'W(l.:Jfl11l.J~1fini~.:Jn~11 ~.:J"tJa..ij'~~afl1.n'ru;i~a.:J • "ill • 

'Vl~?lti'Ul.J1~1\i1'U1Jnfl1Ufll.J1:::UUB~ 1 'UlJ~ LL~:::~'UCJ'U~ti~?I1V!f111l.J L ~a1 m 'Uf111"'8'U'Vlf1'1!J'D LL~:::tJ fiu~1 'UV!~ fl?l ~1 
dol 't , , ul '6J ~ \t 

1mm1l.J?11?~muru,;~ ?~1"11 11"1l11mm1l.J 1 'l"lvh L~a1 ~1JnPin'l!l'11v1~.:Jija!JntJ~u~1 'WL'Vlfl1 'W 1~~~Ltl'WiJ~~u'U 1~t~ 

fl1'U t1'1'U'Vl nfl'U m .:J ~1l.Jl ~ fi'IJ 1:::?1 .:J 1"1 m 1 L ~ t~'W~li.:J L lJ'W e.~~ ~i m m1! ntJ fi'\J~ij a a1:SY1 LL~::: 1v1-ru m1-ru 1a .:J ~ 1l.J , , , dJ 

l.J1~1\i1'U?I1f1~ ... 

2. 1~fltlca::~~f'l • 
3.3.1 L~a'Vr~'U1l.J1~1\i1'U1Jflfld'Ufll.J1:::'UUB~ 1 'UmlLL~:::~'Uti'U~ti~"'1V!fl11l.J 

4 " , , 

3.3.2 L~ti'Vr~'W1Uruii~"tltlflru:::1?11:::fl11l.J?11?f~~~L~ti'W1'WV!~f1?1~1L~l.JLL~:::uflmf111'W"'fi1'UU1:::fla'Uf111 
'II • 

(Re-skill) vl1'U1:::UUfl'l'Ufll.JeJ~ 1 'UmlLL~:::~'Uti'U~ti~?I1V!fl11l.J • • • ' ' 
3.3.3 L YJa'Vr~'U1 LL~:::..ij'~Vf1fl1.f1ru;) f111..ij'~ f111 L~ ti'U f111?18'ULL 'U'U'U1 ru1 f111 ?11?1~ ~ Vil.i.:J L lJ'U?Il.J11fi'U:::f11 1 

' 'II • 

'Y11.:J1'Uml.Jfl11l.J~ti .:J f111"tlti.:J'IJ1::: L 'Vl?l 

3.3.4 L~a'Vr~'U1V!~n~~1~.:JV!~f1~\il1'1J~fllfll1 (degree) LL~:::tJ1:::m?1\jtJ'IJ~11"1l1:SYI (None-degree) vl1'U 

1:::U'Ufl'l'Ufll.JeJ~ 1 'UmlLL~:::~'Uti'U~ti~?I1V!fl11l.J 
' ' ' 

3. fltu~11llii~L~'Uvca1fl1 
• 'II 

3.1. i1fl11l.J?I1l.J11fl~1l.Jfl!)V!l.J1tl 

1 ' !'1 " 3.2. l.JL u'U'Uflfl~~l.J~:::mt~ • 
3.3. 1lla~1:::Vl11.:JL~nn~m1 

'IJ 

3. 4. 1ll L U'UUflfl~~.:Jti~1:::Vl11.:Jflm:::~u m1~'U.Ua L?f'WtiV!~a'Vi'1"'fl l fll1 nuV!th t~.:J1'W"tlti.:J-r\i 11-B'ilfl111 L ~a.:J~1 n 
'\ \.1 '\J Ot:IIJ~ d.t 

LU'Ue.J~1li~1'WLnru;lm1'1J1:::dJ'Ue.~~m1tJfiu~.:J1'W"tlti.:Je.JtJ1:::naum1~1l.J1:::LiJtJu~-r\il.J'W~~11m1m:::wn.:Jm1fl~.:J 
'U ~ 'U dol 

fl1V!'U~~1l.J~'IJ1:::f111"1Le.JtiLLYI1L'U1:::U'ULfl~tl"lhtJa11"''UL'Vll"l"tlti.:Jf11l.JUqj:Sn~1.:! 
3.5. 1liL U'U'Uflfl~~.:Jflm:::u~a1 11 'Uuru:S11tJ~ae.J~.:J.:J1'ULL~::: 1v1LL~.:JLltJ'U~a1 ~L tl'Ue.J~.:J.:J1'W"tlti.:JV!'t11tJ.:J1'U"tlti.:J 

q 'U , QJ 'U 'U 

-r\i 1 'W -a :::uu Lfl~a~ 1 tJ?I1 1?f'W L 'Vll"l"tlti.:J ml.Ju ru:S n~1.:J ~.:J 11l.J (i.:Ju ~u flfl~~e.J~.:J.:J1'W L U'W~'U611'Ue.J..ij ~ m-a n 11l.J n11 
dol IIU , \1 , \1 

e.J..ij~m1 e.Ju~V!11 e.Ji1a1'U1~ 1 'Wm1v11L u'U.:J1'U 1 'Wn~m-a"IJa.:Ju~uflfl~,r'Wv11tJ fir 'U 'U 'U , 

. rJ';_~ . 6.0." II . 4 4 ~ ~ 
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~::RU_lA.~~ t rt~Lrt~~rt~~~1 @~ 1 U~~~~ 1 ~f-!.~!.LUrt t~G~U_e. t!.LUkrt~~ 1U!.LrtL~~!.LU~~[1~Q.n,r; 1 £"1 

rtLM~L~n.n.::!. }G~1Grtrt~n.f-~!.LU l..~L~n.n.11}Gf11[1~U Ut ~U 

~Lk~!.LUrtL~rt~~11~~ kn,~~ 1!.LUG~ 1~Lk~~!.~1 ::~11Ut ~un.n. TI[1trt~~f1 1n.kf\l}!.LitL~~!.LU~n.~[1~Q.n,r; 1 z·1 

~tn~~ 

n.n.::!.~ r_~::~~~~QrtL~~!, 1 It~ n.f-~!.LU!.LU~~[1~Q.~~11t1 rtf; mn. 11 UG@LitL!\l}!.LitL~~!.LU~~["\~Q.n,r; 1 1·1 

l4h. 0 t fl.t.fl.Ll\ 0 

• ~ll. oz nr-nL~ 

• ~Jl. 1 rtlrtL~ 

~G!.~, n nr-nL~ 
!"' 0 

• ~Jl. 01 rtlrtL~ 

~Q. 01 fl.f-fl.L~ 0 

n. • 
Q.f\ t @~~~kn,~~ 1!.LUGEolk\ltL~rt@~!.LUrt~~ 1!.LU ~~l}!.LitL~!,1U ft~ll.rtf; 1 ·1 
,. ' 

llt e.~I.4~~1::~~L!. 
r1:!.!.UKL~l4Bt:-LIA.!.LU~n.(inn.t.~::RUL1.fi.B~l4L1.::~11UMl4h, t L1.l4~G1::~~L!. "='!e ~~ v II ~ ~~ p ~ 

lt!.!.UI!I.L~~B~LIA.!.LU~~[1rtL~::RU_lA.n.G~~IA.!.LUn.GU::!.f1!.L~UG1 ·9 

rt!.!.UI!I.L~~B~LIA.!.LU~~[1rtL~::RU_lA.n.G~~IA.!.LU!.~~U~Is1. ·s-
• rt!.!.Uis1.L~~@~LIA.n.n.11U@@ft!.U11!.f11 ·v 

rt!.Wis1.L~~a~LIA.ruLibm»nL~~~~w::!.f1::~n~~~G~~, ·£ 

lt!.!.Uis1.L~~B~LIA.!.LU~n.~[1rtL~::RU_lA.n.G~~IA.::~11rt~n.l~~Q. ·z 

lt!.!.U ls1.L ~ ~B ~LIA.!.LU ~~[1rtL~::Ru _lA.n.G ~ ~lA.:: ~11 U ft~Q. ·1 

~t.,\4fi.@U::!.I'\ 

(UO!~e::>ypads) ::t.M.m::ruRu~ruij ·-v 

~f-~11fULrt::!.[1n.~n.k~t L.~~WIA.~Lis1.ft@~1@~~Lmm»L0-::~~~IA.~fl.f-~~@fl. L.~~WIA.~Lis1.1t ·11·£ 

t-L~Ull.mn.rtwt-Gfl. (d9 -a : :J.UawaJmOJd +uawuJa/\09 
"" ,. ~ n. 

J!UOJpa)3) ~ U Q.G!. IA.U ~1 ~ ~ l~ !l:k ~ L lJt-L ~ ~ ~ @~~ ~ n. n.::!. n, trt ~ ~ 1:: IA.t-~ t-@ ~@ rt~1@ Eort ~~ "01"£ 
• fl.,tJ.L~rtp. 1f1.1Jit~rtLf-~;mngiA.~U@1 ::~~~ tt-»L~~~t 

Gn~mE-n.~~~Gfl.~Ln.~k~,m~1 ~IA.t~L~fl.lleltC!~fttg~,~f\~LB~~ rt1J~~rtLt~G~Is1.giA.~UBmk~Wn.fl1ftt .6.£, I 1'1 I , 

Q.~k~~U Q.G!.IA.U ~1 ~L~L!.~W::!.f1!.LU fl. t lt!.!.lmfl 1t-LrGrt]o&-flo 11 ,. ,. n. 
!.LU ~Llfl.~]o!.LUfl.f; 1n.Q!.LUL0-::!.U~fl.f; 1ftt @~Ill. ~UQ.B!.IA.U~1~L~L!.~tu::!.f1k!LU::!.[1fl.~ ru Lrtfl.L~~~~rt 

n. n. 
Jl.L!.~ ~1 n.1 ~lA. 1 ~~L~IA.~Lis1.1t~11~ t @f1.~1BEort~LEo 1~fl.~~L!.@f1.~1BEort~~n.1Jrt1Jitf-~!1-Jl.~1 ::!.[1~~~~fl.f; 1ft\ ·g·£ 

n. • • 
t.L~Ut-~~UQ.CH.IA.U ~,@L~L!:.~tu~!:.fl.~l'l.Lt-1:-L~n.kM!l:LG~~ ~~~n.~Q.G~I!I.L~rt!:.!:.Q~~~n.n.~, . L. £ 

. "' LRUn. 1n.L~~~Jl.L!.fl. t ~fl.ls1.L1J!l:k~Llf 
• • ~~~!.LI!I.~n.!.LU::~11 ~L~~~B8!~~!.LU~Ln.~lfl.!.LUit!.!.U::ru~!:11tL~rtL~~B~::ruRU~~[tp~11 ~rt~rut,;~ ·9·£ ,. . 
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.. 
';i1tl~:::te:Jli~LQ'r.1:: 

1. ih.:J"il1fi1'Ufll.l"ll'W~ H Bridge ~1'V!-r'Ufi1'Ufll.ll.lml'le:J~m~bb611'11.:J (DC motor) "il1'U1'U1:iJ1i'mHY:h 1 ~~ 

1.1. 611m1u1 -fffi1'Ufllll.lm~'~B~m~LL61~'~1.:J1m:W1i'r.mrd1 2 lii'1 
' 

1.2. 611m1m~Bl.I~BnumJmru Encoder "il1'U1'U1:iJ1!mJn11 2 "lir.N61umnru ' ...... 
1.3. 1e:J.:J-r'Um1b~Bl.I~B~~1.:J"il1fi1'Ufll.ll.lml'lB~d~l.lb~l.lbb'U'U daisy chain 1~"il1'U1'U1:iJ1!m.lf111 4 1.:J"il".l1~vii 

611m~Bl.I~Bll11~ "il1'U1'U1:iJ1i'Bvn11 1 b~'U 

1.4. "11~1-:J"il".lBBflbb'U'Ull11m i.:J1'U 1tilVtmn'V!mtJ 611l.l1".ltl1-b'nt.d1l.ltl'UfiB'U1 'Vl".lmG'lB~~ii i2C communication 
' 

bus 1~ b"li'U EV3 Brick 'V!~B National Instruments myRIO 

1.5. 1-tllV'I 1211G'l~ 

2. ii1.:J"il".l~1'V!-rumufll.lb61!BTI1l.lml'lB~ "il1'U1'U1:iJ1i'Bvn11 1 "11~ iir1ru~n~ru~ ~.:Jtl 
' ' ' 

2.1. ii"lim61ruru1ru".JB.:J-rum".lfi1'Ufll.IL61!BTI 'dl.le:JLI'IB~ "'11'U1'U1:iJ1i'Bvn11 8 -de:J.:J61ruru1ru th~ne:Juti11v RIC 
.., v " QJ Q.l 

seNo motor "'11'U1'U 6 "liB.:J61qJqJ1UJ bbG'l~ continuous seNo motor 2 "liB.:J61qJqJ1ru 

2.2. 1B.:J-r'Utl11b~Bl.I~B"ll~1.:J"il1fld'Ufll.ll.lmi'IB~b~l.lb~l.lbb'U'U daisy chain 1til"il1'U1'U1:iJ1i'e:JtJfll1 4 1.:J"il11~t.iii 
' ' 

611m~Bl.I~Bl.J11 ~ "il1'U1'U 1:iJ1Je:JtJfll1 1 b~'U 

2.3. "11~1.:J"il1BBflbb'U'Ul.l11mi.:J1'U 1~Vtmn'V!mt.l 611l.l11() 1i.:J1'U~1l.ltl'UfiB'U1 'Vl1mG'lB~~ii i2C communication 
' 

bus 1~ L"li'U EV3 Brick 'V!~B National Instruments myRIO 

2.4. 1-tllV'I 12b1G'l~ 

3. i:JLb'UI'lbl'lB~"ll\1~ Rechargeable NiMH Battery Pack 'l.I'U1~ 12b1G'l~ "il1'U1'U1:iJ1i'BtJfll1 1 ~~ liflru~n~ru~ 
" ~.:j'(j 

' " ' 
3.1. b'\J'Ubb'V!~.:J\11t.iY-l~.:J.:J1'UVith~f1B'U~'U"il1flbb'UI'lbl'lB~"lliJ~ NiMH 'V!~B~fll1 

3.2. \11mb1.:J~'U1V'Ivh1til12V ~m~LL611:iJ~1fll1 2,500 mAh 

4. iillmi'IB~"ll'W~ ~~l.lml'le:J~ "il1'U1'U 1:W1i'Bt.ifll1 2 "11~ iir1ru~n~ru~ ~.:Jtl 
' ' 

4.1. bU'Ul.le:JLI'lB~'l.I'U1~1:W~1fll1 100 rpm (No load) rl1'VlB~fl (Stall Torque) 1:W~1fll1 400 oz-in 

4.2. l.Je:JLI'leJ~bb~G'l~~'di:Jb61l'Ub61!eJ~'I!'U1B'UB~.f11t.l 1 'U 
'IJ 

4.3. ii"ll~1G'l'V!~~1'V!-ruv~l.lml'leJ~ "il1'U1'U 1:W1i'Bt.~n11 2 "11~ 
' ' 

5. iillml'leJ~"ll'W~ b6l!BTI1l.lmi'IB~ 180 eJ.:JP11 "'11'U1'U1:iJ1i'eJt.lfll1 2 "11~ iiflru~n~ru~ ~.:Jtl 
' ' 

5.1. bU'Ul.lml'leJ~~611lJ11() 1 i.:J1'U 1m:W~1n11 18o B.:JP11 

5.2. ii"ll~1G'l'V!~~1'V!-ruv~l.lmi'IB~ ..S1'U'd'U 1:W1i'Bt.~n11 2 "11~ 
' ' 

6. iillml'leJ~"ll'W~ b61!BTI1l.le:JLI'IB~"ll'W~vi'1.:J1'U~m~m (Continuous seNo motor) "'11'U1'U1:iJ1i'Bt.lfll1 1 "11~ Y-l~Bl.l 
' 

"11~ bG'l'V!::~1'V!-ruv~l.lml'leJ~ 
' 

7. ii"ll~ ON/OFF Power Switch "'11'U1'U1:iJ1JeJt.ifll1 1 "11~ 
' ' 

rlh i:J~'U~'d'U 1G'l'V!~~1'V!-r'U 1m 'Uf111BB flbb 'U'U 1fi1.:J61~1.:Jvl'UtJ'UI'l1 i~1l.ltl'U"ll~fleJ'U 1 'Vl1flbG'leJ~ 1~t.i'U~,;'Vl~~~..ij1'V!U1t.l v q , 'U 

"'"~ Lona11 •a"""' Lliwi'1 LL ~u~1>11l1o t. """"1nu'i>i~~ """"'"•1nu'ill'~~ L fJuOI1 w-
• ~ ~ .; r;;;Ji_ . 

fl'l'l!'El .. ..... ..... ... ..... ... ........ ... .. th:;n11.Jnj'nJn1j' fl'l'l!'El ....... . \.(' .... .V ~ ...... .... ... .. mnm1j' fl'l'l!'El ..... ... .... ...... ... .. ... ........ ... mnm1j' 
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mCJ 1 'Wth~b Vl~ b ~el'U~~ 1CJ"ll'W1 'Wn1~'U~fl1'jVf~-:Jn1~"1J1CJ bb~~~'WG'11'W 1~Vl~t:.J~I'l~1flB~~~bUCJdJ "ll'D~ Aircraft-
'\J 

grade i)m~BBnLb'U'U b~1~~1 ~?f1:W1~t11 m 'Wf11~BBnLb 'U'U~'W-:J1'W 1~VlmflVlmCJ 'U~~~ 1 'Wfl~B-:J'V'lm?f~mtl'U~tJ mru 

'V'l-rB:w"limu'lue:~tlmruLLEJfl '<ii'1'Wl'W 1 "l!~ 
' ' 

9. BtlmcltJ~~flB'U 
' 

9.1. fl~B-:J WebCAM '<il1'W1'W1:Wi!vc.Jn';h 1 "l!~ 
' 

9.2. ?fll'lim1~~'Um~"l!'W '<il1'Wl'W 1:\Jii'BCJ n·;h 4 ~l 

9.3. bGZl'WbGZlB{ IR Analog Distance Sensor '<il1'W1'WhJifBCJfl';h 4 ~1 

9.4. "l!m1-:J?t1~v1LL'U'UI'l~-:J '<il1'W1'W1:!Jii'Bc.Jn11 1 "l!~ 
' ' 

f>lW~n~ru::~'U ~ 

1. 1'Utl~~n'Wflrum'V'l1:!Jtiemn11 1 tJ 
' 

2. i)m~v'U~:w?tB'Wm~1i-:J1'W '<il1'W1'W1:!JuBCJn11 1 fl~-:J 
3. 'U~,;Vlerb?f'Wm1mb u'U'U~,;Vlvtt~1'U~m:w11'1~1J"1'W 1so9oo 1:2o 15 b ~Btl~~ 1CJ"ll'W1 'Wbb~m~'U~m~Vl~-:Jm~"1J1CJ 

'\J ~ 

':i1Viit::b~VVI~ 2 "11VIfi1'Ufi:Wttiit::'VIVt~BU\1'n~::~1'UUJhJ~n1':i'VI1{1B~%'11Vln':i':i:W 
'I 'I ~ • 

lii'1'W1'U 10 "!1VI • 
':i 1Viit:: t~VVt..t11 tJ 

tU'W"l!~~n~?f1:W1~t1~Vtfl1~L'iCJ'Wn1~?fB'WI'l1:W~1-ifvm~L'iCJ'W~ 6'f1Vl1'U~\9ll'U1Vl1-:!~1'W'Uf.1Jru1tl~~~~~ 
q 'tl Ill Q.l cQ 

(Artificial Intelligence : AI) 

"' ':i1CJiit::tvVVt turn:: 

1. m.bc.Jtl~~:w1~t:.J~nm-:Ji1LLfl'WVl~n 1 'Wm~tl~~:w1~t:.J~ 1:Wtivc.Jn11 6 Lbfl'W 

2. VlU1CJF111:W"il1Vl~fl (Memory) "1J'W1~1:!JifBCJfll1 8GB LU'W"l!'iJ~ LPDDR4 Vl~B~fll1 

3. i1'WB{I'lb~B:w~mbuu uss 3.1 '<il1'W1'W 1:!JuBCJn11 3 "liv-:J 

4. i1 Vision Accelerator bL'U'U 7 Vi~'V11-:J (7 Way) Vl~B~fll1 

5. i1 Video Encode Lb'U'U 4K @30, 1080p @60 Vl~B~fll1 

6. i1 Video Decode bb'U'U 4K @60, 4K @30, 1080p @60, 1080p @30 Vl~B~fll1 

7. ~B-:~1um~1i-:~1'Wfl1~~B?f1~bb'U'U 12C, SPI, UART Vl~B~fll1 

8. ~v-:~1um~1i-:~1'W Storage Lb'U'U Micro SO 
Q..l d I II ~ -=I I 

9. ~B-:J~'Un1~b"l!B:WI'lB~BmCJ HOMI Vl~B~fl11 

10. ~B-:J1'Um~L~B:W~Bfl~B-:Ibb'U'U MIPI "iJ1'W1'W 1:!JumJfll1 1 "liB-:! 

11. ~v-:~1um~L~v:w~mh'W Gigabit Ethernet bb~~ WIFI 

12. ~tlmcl611Vt1u?t~1-:JLL~'W~ (Mapping) ~ru?t:wu'i1:!Jumlfl11~-:~d 

12.1 i1~~CJ~1'Wm~?fbLfl'W1'W"Ii1-:~ 0.20- 10m Vl~Bfll1-:Jfll1 

. rl~ . fVd_ . 
~N'l!tL ........... .. ... ... ... ........ .... tl~:::n1't.mn:~-~m~ ~N'l!Tl ... .... .... .. .. ........ ...... ... .... .. nn:~-~m~ '1N'l!'il ....... ......... ... ........ ... ..... .. m~:~-~m~ 
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12.2 'HJ\1-r'U:w:w 1 um~;;mmJ o-360 v\11"11 
' 

12.3 ii Distance Resolution 1:Wbn'U 1% 

12.4 i1 Angular Resolution 1 e:J\11"11'Vl~m1~bBCJI'lfri1 

12.5 iim1:wffium~~:w (Sample Frequency) 1:Wt!vml'J1 4000 Hz 

12.6 iirr;n:wtl 'Ufl1'J?fbbfl'U 1:Wt!vc.Jflll 10 Hz 

12.7 ~v\11'Ufl1~b ~tJ'U 1 tJ~bbfl1:W~1'Vl1'Ubfl~eJ'U~'Vlfi'U'Vl~fl~\lfll'l"Ul1\l (Obstacle Avoidance) 

12.8 ~v\l-r'Ufl1'Jb~CJ'U 1 tl~bbfl1:Wb~v?f-r1\lbbt:-J'U~bb'U'UBI'l1 umi (Autonomous Mapping) 

12.9 'JV\l-r'Ufl1'Jb ~CJ'U 1 U'Jbbfl1:W~1'Vl-r'Ul1\lbbt:-J'Ub~'UVI1\I (Route Planning) 

12.10 'Jv\l-r'Ufl1~b~CJ'W1 tl~bbfl1:W~1'Vl-r'Um~'l11b~'UVI1\I (Navigation) 

~1'U'J'I.J 13 'tl~ 

-:i1t~li'l::bBt~~~d 1 t1 

1. bU'U&i~!'lvfl?fl'lm~lilvv?f~fl1fl?t1fltJ vfli11'1~11JqJ1W"U'U11'1 DC fi-:t 100 MHz 

2. iitJ:w AUTOSET 
' 

3. ?f1:W1'Jfl11'1~11J11J1ru 1~'W-rv:wilu 2 bb "I!'Ubb'Ufi'Vl~v&'in-J1 

4. 1m~&'in'U~~'U'U1vh~h 22ov, soHz 

" 
5 . i'ililmb?fl'l\lt:-.~mb'U'U~"U'U11'1 7 tJ'J'Vl~v&'in-J1 

6. i'ib:W'Ubb?fl'l\lt:-Jflfl1~ 1 i-:t1'Ubb 'U'UJl1~11vltJ 
" 

V Q.l 4 tJ .ell d I 

7. ?f1:W1'Jmv\I~'Ufl1~'U'UVlfl"Uv~fl~\l~l'l 2Mpts 'Vl~vl'lfll1 

8. ii"'fv'Y'J bb 11~1'\ll-r'U m~ bb?fl'l-:t t:-.~ fi"I.JV-:t~tl~ 11!11!1 ru~h-:t j'U'Wflv:wvh bl'lvTI~ 

9. ?t1:W1~mruVimtJ~ruru1rufl-:t USB 'Vl~vm.ldtJfll1:Wiii'1mtJ1 'Ubfl~v\11~ 
" "" 

10. ii.W-:ti'Ubb?fl'l\lt:-Jflbb'U'U 2 'VltJ1~1\11~ 

11 . 'U~,_;-Vl~b?f'Wm1m~v\lbU'UI?i'1 bb Vl'Wiii'1'Vl'l11tJ 11'1CJI'l~\llil1n~t:-.~~l'l'Vl~v 1~-r'Um~bb~\l~\llil1n 
" " 

1?1'1 bb Vl'U 1 utJ~~ b VJI"111'1tJii b v mn~-r'U~e:J\1 

1 SIGNAL ACQUISITION SYSTEM 

1.1 VOL TS/DIV : 2 mV!DIV fi-:t 5 V /DIV 

1.2 BANDWIDTH : DC fi-:t 100 MHz 

1.3 REAL TIME SAMPLE RATE : 1 GSa/s 

1.4 MAX INPUT VOLTAGE: 300 Vrms 

1.5 ACQUISITION MODE: NORMAL, AVERAGE, PEAK DETECT 

• 

"'~" :;:l~:wn:::::.~. f2~ """"1'"'~" !!~"m' 
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2 HORIZONTAL SYSTEM 

2.2.1 TIME BASE : 4 ns/DIV i1'1 40 s/DIV 

3 TRIGGER SYSTEM 

3.1 MODE : AUTO, NORMAL 

3.2 TYPE : EDGE, VIDEO, PULSE WIDTH, SLOPE 

3.3 TRIGGER SOURCE : CH1, CH2, EXT, EXT/5 

3.4 COUPLING : AC, DC, HF Reject, LF Reject. 

4 DISPLAY CHARACTERISTICS 

4.1 DISPLAY: 7 inch TFT color 

4.2 DISPLAY TYPES: Dots, Vectors 

4.3 FORMAT : YT and XY 

5 iJ CURSORS ~1Vi-rur~ VOLTS, TIME bb~~fl11:U~ 

6 WAVEFORM PROCESSING : ADD, SUBTRACT bb~~ FFT 

7 iJ AUTOMATIC MEASUREMENTS t1~1\11Jtlt~ 20 ~1"j1iibl?l'EJ~ 

8 iJtJ:u PROBE CHECK 'U'UVi1J1bfl~'El'l~1Vi-r'Ufl1"j\?l"jT'iJ~B'IJ 1 ~"j'I.Jl~i1ruttnru 
' v v 

9 iJ USB PORTS : 2 PORTS 

"a1£J~::b~£J~~ 4 h.hbm-aa.meJnbb'U'U'Vl1.:JB!Pl~1Vimoa:u ~1'U'J'U 1 "li~ • 
'a1£J~::b~£J~vt'J 1 tl 

1. b U'U"Il~~ n~~nm"jtJ~~ m'H~ t~'Umoa~tJ'Um:u~1itJnT'H~t~'U~~'l~ tJ1 tJd 
' 'U 

1.1 bU'U 1 tJ<jbbmm'El'l-rum"j"il1r;=t'EJ'lfl1"jvJ1'l1'Ub~t~'U~~,'U1\I"iJ"j 1 vJvh 
'U 

1.2 b~tl'U~~1'Ubfl~'El\li1'EJ-r~ 1 vJvh~1tJfl1"j"il1~'El\lfl1"jvJ1'l1'U 
'U 

1.3 b~t~'U~~'lnoff'Ufl1"jlbfl"j1~~bb~~fl1Tth~:u1~e.mi1ruru1ru b"ti'U ~1'U transient , noise bU'UI'i''U 
'U v v 

1.4 b~ t~'U~fl1"jb tl~t~'IJ b Yit~'IJ"j'IJi1 ru ttnru "i11fl fl1"jl~i1ruru1ru"il~'l b Yit~un'I.Jm"j"il1r;=te:J'l f11"jvJ1\11'U 1~ 
'U 'U .., v QJ v 

"a1£J~::b~£J~butn:: 

1.1 U"jbbm:U"j'EJ'l-r'I.Jm"j~~~'l'IJ'U"j~'IJ'IJU~'IJ1im"j Windows 7 Vi~'El~fll1 

2. "j'EJ'l-ru"il1~'EJ'l fl1"jvJ1'l1'U'Vl1'l1 vJ~1 bb~~a b~ f1'Vl"j'EJi'ln~1~ b tJ'UB~1\I~ 

3. "jeJ'J-r'IJ fl1"j"il1r;=tB'lfl1"jvJ1'l1'Ubb 'IJ'UiJ'IJ~i1:u~'U5l~ (Interactive) 

4. "j'EJ'l-ru fl1"j1 bfl"j1~~1'l"iJ"j 1~t~i1~'l noff'U1 bm1~Vi1l11J 'E) t~ n11~'lnoff'U~'l~ 'El1 ud 

4.1 ~\lnoff'U AC 

• 

. rf'~~ . ~ . !'11-
~\l'l!'fl ... ...... .. .. .. .... ............... .. th:;n1'l.m~~:wm~ ~\l"l!'fl ... ..... . ~-V.~ .. ... ........ .... m~:wm~ ~\1'1!!1 ..... .... ....... .. . ...... .. ........ .. nn:wm~ 



4.2 Vl..:Jn.a-'U AC Single Frequency 

4.3 Vl..:Jn.a-'U DC Sweep 

4.4 Vl..:Jn.a-'U DC Operating Point 

4.5 Vl..:Jn.a-'U Fourier 

4.6 Vl..:Jn.a-'U Monte Carlo 

4.7 Vl..:Jn.a-'U Parameter Sweep 

4.8 Vl..:Jn.a-'U Temperature Sweep 

4.9 Vl..:Jn.a-'U Transient 

4.10 Vl..:Jn-ti''U Transfer Function 

8 

5. 1eN~'Ufl11~1"eNbfl~eJ..:Ji1err~ 1~CJi1bfl~mi1B1~~1"m hJtieJCJf11111CJ~m•i'..:JI'ieJ 1 tJ-d' 
5.1 2 Channel Scope 

5.2 4 Channel Scope 

5.3 Agilent Function Generator 

5.4 Agilent Multimeter 

5.5 Agilent Scope 5.6 Ammeter 

5. 7 Bode Plotter 

5.8 Frequency Counter 

5.9 Function Generator 

5.10 IV Analyzer 

5.11 Logic Analyzer 

5.12 Logic Converter 

5.13 Measurement Probe 

5.14 Multimeter 

5.15 Voltmeter 

5.16 Wattmeter 

5.17 Word Generator 

.,; ...... cf'~1un""n" oAo ....... ... fJ.~.n""n11•<~•· ·· ................. ..... ............ n,"m' 
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6.1 Autowire when part pin placed on a wire 

6.2 Breadboard 

6.3 Component Editing 

6.4 Connectors - Hierarchical 

6.5 Connectors - Off-page 

6.6 Electrical Rules Checking 

6. 7 Hierarchical Blocks 

6.8 Subcircuits 

7. ~B'I-ruw.:~ ni'LI m~bb~~.:J~Iil~';HJ mTv.J 

8. ~eJ'I-r'Um~v11'11'LI~1:1.Jfl'U 1 thbbt~J:W Lab VIEW 

9. ~eJ.:~-r'Um~-,\'16leJ'Ifl1~vl1.:!1'LI~1:Wtl'U MCU 

10.ii.W.:Jni'L! LabVIEW- Multisim Cosimulation 

~1t11il::bBt1~~ s 'VI~n~~~m~'VI~~Bul'i'n'bi::~1'LitJfiu~m~'VI1.:!eJ~~1'VIn~~:w 
'U d.J • 

~1alil::bBt1~~1 1 tJ 

1. iibeJf1~1~tJ~~f1eJ'Ufl1~~eJ'LII'i1.:~ 1 ~.:~l'ieJ hJ-d 
1.1 rii'ieJm~~eJ'LI 

'U 

1.2 ~eJf11~~eJ'U 1 'LI~U bb 'U'U.Iffi'l Power point 

1.3 beJ n~1~ 1 't1'11'L!tlntJ5'U1inufl~'U'VJ n1 'IX1-lim d B'Vi1 m~~B'LI~ b~'LI eJ 

2. iivi'1eJ~1-:Jbbfil~ library ~'J:wi'i-:~1-v.J~ VI tJ~~f1eJ'UV!~f1~~~ 
'U 

~1tlfil:: bBtl~ butn:: 

1. vt~n~~~~1:W1~Cl1i'ITLd1:Wtl'UbU~bbnJ:W LabVIEW vt~eJ Matlab 1~bU'UeJ~1.:!~ 
'U 

2. iibde:Jvt1b ~eJ 1itJ~~f1eJ'Ufl1~b~V'Ufl1~~eJ'U 1lJ1Jmm11~1VIil~ bBV~~'II'ieJ 1 u-d 
2.1 Project Exploere 

2.2 Parts of a VI 

2.3 Font Panel , Block Diagram 

2.4 Searching for Control , Vis and Function 

2.5 Dataflow 

2.6 LabVI EW Data Types 

"il1'LI'J'LI 1 'tl~ • 

• :;:;hniques • 6)/L • pj--
f'l'l'!l!l ... ....... .... .... ... ........ .. .. . . lh:::n1'1.!nj'j'l.Jnlj' f'l'l'!l!l ......... ......... .. ............ .. .... nnl.Jmj' f'l'l'!l!l .. ...... ...... .... ....... ........ .... mj'l.Jnij' 



2.8 While Loops 

2.9 For Loops 

2.10Timing a VI 

2.11 Data Feedback in Loops 

2.12 Plotting Data - Waveform Chart 

2.13Arrays 

2.14Common Array Functions 

2.15 Polymophism 

2.16Auto-lndexing 

2.17 Clusters 

2.18Type Definitions 

2.19Case Structures 

2.20Event-Driven Programming 

2.21 Understanding Modularity 

2.221con 

2.23Connector Pane 

2.24 Documentation 

2.25 Using Sub VIs 

2.26 Using Sequential Programming 

2.27 Using State Programing 

2.28State Machine 

2.29Variables 

2.30 Race Conditions 

2.31Queues 

2.32 Notifiers 

2.33 Simple Design Patterns 

2.34 Multiple Loop Design Patterns 

2.35 Error Handlers 

2.36 Create and Debug an Application 

10 

• ~~r- • CJ/L_ . !'11-
~\l'l!'tl .. .... ... .. ... ... .... ........... ... . tlj':;fiTI.!nj'j'~mj' ~\l'l!'fl .... .. /.: ... V.1 

.... . .. .. . ..... .. . . nn~mj' ~\l'l!'fl ....... ... ... .... .. .... ... .. .... ... .. mj'~mj' 
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~1ti~~LBtiVt~ 6 Lvm11~th~nvum~'VIVt!;leJ'UVJm~•~~1'W'I.J~u~m~'VI1..:1~Vt!;I1VIn~~lJ 

~1ti~~LBtiVI~11 'lJ 

1. m.J1 tlbb 'U'U1tJb(;j~Vf~fJ hh~~TVI-r'U 1 off~1tl 
'\J '\J 

"" ~1ti~~LeltiVILuW1~ 

1. :WnTH oU1b(;jlJb ~m1~V~1n~Bfl11 1 i~1t1 
2. :Wb-d'B'\111 b ~eJ 1 itl1~neJ'Ufl11b~~'Wfl11?1Bt!1:Wtfmm1111~r;=t~b~~Vt~~~eJ 1 tJ-d' 

2.1 Project Exploere 

2.2 Parts of a VI 

2.3 Font Panel , Block Diagram 

2.4 Searching for Control , Vis and Function 

2.5 Dataflow 

2.6 LabVIEW Data Types 

2.7 Debugging Techniques 

2.8 While Loops 

2. 9 For Loops 

2.10 Timing a VI 

2.11 Data Feedback in Loops 

2.12 Plotting Data -Waveform Chart 

2.13 Arrays 

2.14 Common Array Functions 

2.15 Polymophism 

2.16 Auto-Indexing 

2.17 Clusters 

2.18 Type Definitions 

2.19 Case Structures 

2.20 Event-Driven Programming 

2.21 Understanding Modularity 

2.22 Icon 

2.23 Connector Pane 

2.24 Documentation 

~SubVIs ~ 

. A . tvlL . ~ 
'IN'l!'il ... ... ....... .... ...... ... .......... u~:;nl't.m~~:wm~ ~'l'l!'il ... .... ...... ...... ...... .. ....... .... m~:wm~ ~'l'l!'il .. ... ..... .... ... ...... ... ....... .... nn:wm~ 
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2.26 Using Sequential Programming 

2.27 Using State Programing 

2.28 State Machine 

2.29 Variables 

2.30 Race Conditions 

2.31 Queues 

2.32 Notifiers 

2.33 Simple Design Patterns 

2.34 Multiple Loop Design Patterns 

2.35 Error Handlers 

2.36 Create and Debug an Application 

5 . th'VI'U~n1'l~.:J~el'U~~~ • 
~ Lff'UB~1fl1~:::~B.:J~.:J1JB'U~ff ~~.:J'Vl1J~fl1tl 1 'U~:::tJ::: L 'JG11... .. . 120 ....... .. 1'U '\Jui)~~1n1'UG1.:J'U11J 1 'U~qjqj1~B"1J1 tJ 

' 
6. ~tl1'UVJ~.:J~el'U 

~Lff'UB~11"11~:::~B.:J~.:J1JB'U~ff~ ru 1l'Vl1l'VltJ1~tJL'Vll"'1 'U 1G1~~1"1l1l.:JI"'G1~1'U'U1 l'i'1'UG1tJTUB.:J el1Li1B~BtJff:::Ln~ 
~ ' 

~.:J'Vl1~L;gtJ.:J1Vll.J 

7. 'Nb~'UL'Un1'l~~~B 
.:J'Uth:::111ru 1 u m~~~~B"ll~l.J fillil m~LL 'll'Wnm1'WtJ'U~ L ~ e>m~~w.J'U1~:::uu m~~~\)1 LL 'U'l.JeJ\)11 'U~~'Uff.:J • d.J , \1 

~1'U'J'UL~'U 4,000,000 'U1'Vl (~~1'U'U1'Vl~TU) ~'J1Ji11;;1JG1rl1L~1J 
~ 

~1rnnm.:J 1 'Um~~~~a~~~1.:J "ll~l.J fiu~m~LL 'll'UnmA'WtJ'U~ L ~a m~~w.J'U1~:::uu m~~~l)l LL uueY\)11 u~ 
' d.J ' " ' ' 

oU'U~.:J §1'UTUL~'U 4,000,000 'U1'Vl (~~1'U'U1'Vl~'J'U) ~'J1Ji11;;lJG1rl1L~1J 

8 . n1'l~'Ul.J'l~n'U~11~~1'l~'Un~~el.:J~el.:J~~~~~.:J~el'U • • 
~ Lff'UB~11"11~ m-rut.J~::: n'WI"'111l"li1~~'U nvde:J.:J'Vl~BoU~offa.:J'lJB.:J~.:J'lJB.:JL tJ'WL'JGll 1 tJ '\Ju LLI'i1'W~ 
~ ' 

1l'Vl1l'Vltl1~tl"1 hWu1!B'U 1~tJmtJ1'Url1Vl'U~L'JGli~.:Jmh'J Vl1n~.:J'lJB.:JLn~"li1~~'UnYde:J.:J'Vl~BoU~offa.:J ~Lff'UB~1fl1 . ~ 

~~~B.:J'IiB1lLL6l11J Vl~BLLm'll1 ~BtJL'Uffi11Yfffiotlm~ 1~~~.:JL~1l i11tl 1 'U 30 1'W 'tJ'ULLI'i1'Wvh~-r'ULL~.:J~1n1J'Vl1l'VltJ1~tJ"1 
~ 

1~tJ1l.i~~ri11otl~1tJ1~1 ~.:J~'U 

. A/'~ . RIL . 
'iN~'fl .. ......... ..... ..... ...... ... ...... lh::fil'l.m~~a..Jnt~ ~..:J'l!'fl. ... .... .. ... . ... .. . .. ..... .... ... .... m~a..Jnt~ ~..:J'l!'fl .... ... .. .... ... ........... .... .... .. nna..Jnt~ 
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9. L~el'Wl"'lm~·yf1~::L~'U 

l.J'Vl1l'Vltn~f.J"1 lil~"lfTj~L~'WI'i1~~·!J'el~ 1 ~LLfl~"l.l1f.J L~Bl.J'Vl11'Vlf.J1~f.J "1 1~~'\Jl.JB'U~~·~m~ 11t~f.Jf11'\Jtl1'ULL~1 
'U 

10. f>iTt.li'u 

'Vl1n~"l.l1f.J b_j~1lJ11tl~~lJB'U~~"l.JBJl1f.J 1 'UL1~1.yj rl1'Vl'U~ 1ii, 'U~t1Jt1J1 ~"1.11f.Jiil~vlB~"If11~1'iTtJ~'U 1 ~LLn 
'U cu QJ 'U 

l.J'Vl11'Vlm~f.l, LU'U11f.J1'Wam1~Bf.J~~ o.2o (l"l'U~Iil~~B~~"~'U~) "l.JB~lJ(;ll'i1~~"l.JB~viEr~hn~~~lJB'\.J 
'U , 'U 'U 

11. 'Vi~mnru,lm~'Wiil1~W1R~b~em<ijm~'Wv 

1. 1t~nTj~liJ11ru1t:·.mn11~Bim~'Wmh~m~11f11BL~n'Vl1v'Dm1fl~~d l.l'Vl1l'Vlf.11~f.1"1 -;u~~lil11ru1{?]~~'W 
1~f11'WLnrusrh1f11 d-ti·nrn~1~~) • 

flru::n~~3Jn1~~1~"1.1vU L "'..~"'..v~~1'W 

~ ~\J"'"~"" d ......... . .. . ...... . . . (i;i~"!JB) ...................... .. 

(t:.Jf&l.~i:J-;u diB'I.fi1lJ~) 

(e•'iuJ ..... ............. @~ n"m" 

('U1f.J~1r11 U'U\Jl1) 

d 
(i;i~"!JB) .............................. .. .............. n11lln11 

('U1f.lu11f.l'Vlu 
' 

n\Jl~111~\Jlu) 

. ~ ~r . yvfi- . Jl-
~"'l!'fl. ... ..... ......... ....... ....... .... 1h::n'l'l.!n~~~m~ ~-:t'l!!l.. .... .. .. .... .... .... ..... ... .. ... .. . m~~m~ ~-:t'l!tl ..... .. .... ...... ... ..... .. .......... m~~m~ 



\l1111~ bbl:'1 1il~l~ b~'\..I~U1.J1 ::: mru~1rii'-ru~lil6111 bb61:::11A1 nm~ ( 11A1D1~B~) 

1 '\..1 n11~1il~e:J~Iil~1~~:m '1i~1'Urie:J61~1~ 

C9l. ~e:J 1.r11~n11A1nru'l!i'!XeJ~'Vllil61eJUlJ1\i11'D1'\..Iii'nmuA:!J1:::UUel\l1L'\..Imbb61:::vimJ't.l!fieJ\i1611VIn11lJ 1 'illil 
~ dot ~ , , , 

Vl1.ht.J~1'\..I Aru:::1mm1lJI'f161\l1~ lJVI1l'Vlt.J161't.J b'VlA 1 't.IL61t.J11'1llJ~A61ti1't.l'\..11 

l!:l. l~b~'\..l~uth:::mru~1Mu~lill:111 4,000,000 U1'Vl (~ti1't.IU1'Vltll't.l) 

m. l'\..l~n1VI'\..1~111A1n611~ (11A1el1~B~) 15 \i)mAlJ 2563 

btl'\..lb~'\..1 4,000,000 U1'Vl (~i!f1't.IU1'Vltll't.l) 

" 11A1nm~/VIUlt.J 'Ue:J. 11t.Jn11 

1 'lllil tJ n bb61::: 'Vllil61e:JU VI n'tl::: ri11't.l t15 ~ n11'Vl1~ ~\l1611VI n 11lJ 160,000 

2 'lllil AlU ~lJ bb61::: 'Vllil61e:JUVI n'tl::: rii'1't.IUflU~ n 11'Vl1~ ~\l1611VIn11lJ 55,000 

3 bA ~e:J~llil bb61 :::tl1:::m61 t:-m rK 1'\..1 ~ ru ru 1 tw'Vl1~ e:J\l1611VIn 11lJ 
~ ~ , 55,000 

4 LU1bbn1lJe:Je:JnbbUU'Vl1~eJ\l1<:11VIn11lJ 300,000 , 
5 Vl61'n61\l11n11'Vllil61eJUVIn'tl:::lii'1't.IUflU~n11'Vl1~eJ\l1611VIn11lJ 735,000 

" , 
6 bel nm1t11::: n m.J n 11'Vllil61e:JU VI n'tl::: lii'1'U t15'11~ n11'Vl1~ ~ \l1 611VIn11lJ 5,000 

1llJbtl'\..lb~'\..l 

<S::. bb VI~~VilJ1'11eJ~11A1 nm~ ( 11A1el1~B~) 

<S::.C9l u~,;''Vl iii'.:1 ~'W'Wmt.J -J1nlil 

..:::. Q.l ~ f' 0 v 

<S::.lv m'ti'Vl be:Jiillil 'W11'Vl '.l1nlil 
" 

<S::.m iX1~'!X'U~l'\..I-J1fllilb'JbAVib'VlA l'Ul61~ 
' 

<t. 11 t.J~e:Jb~1VItll~~n1VI'\..IIil11A1n611~ (11A1el1~B~) 'VlnA'\..1 

~~ " .. ~ < ,\'-~ 
<t.C9l e-JI'! .'W'\..I'J b'\..leJ~JnlJt.J ~ • 

<t.lv '\..11t.J611A1 U'\..l\l11 vv4-
<l'.3 "'"""~"' """"''"'; }'!/--

-51'\..ll'\..1 

10 'lllil 

10 'lllil 

13 bme:J~ 

1 'lllil 

1 'lllil 

20 'illil , 

1llJ (U1'Vl) 

1,600,000 

550,000 

715,000 

300,000 

735,000 

100,000 

i 

4,000,000 

.. 




