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Wicis bV1Al\Jl6l~ 

Wi-Max Control Irrigation System 

Reliable connectivity anywhere and anytime 
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Ruggedcom Win "tlv.:J Siemens "iJl'U1'U 5 ~Vl bbl;1~n~v-:J1-:J'l':ibtlVlbb'U'U IP vf1i1tJ 

m':i~Vl~-:Jtfl':i-:J-d1mb'U'UH~lEJ"tlv.:JWicis t-Hb1m~lbi1'Um':ibb~1bG'l~'lbiJ'Ub1m'!JvEJn':h 1 tJ 

lf1':i-:J-dlCJ u'U'IJ1~~lEJ"tlv.:J Wicis ~ldJ1':if;)vl1m':i"tlEJ1 m YidJb~dJl~~lCJ bbm~n~'U'VI'Uvn~tJ':i~~'VIB~fl~dJln n11dJ1 n • 
brlmViEJ'Utl'IJlf1':i-:J-d1EJ~~m~Vl~\llVlCJ 1i~lCJ uuu b~dJ 

i ...._1tr. UfI'I'I~'...t1h}lf,un 

Int. m.' ......~s. 

i 
mio 
IP·VPN 

S!SMbp. 'l'• 
.- . .1llI(J--- -- . 

IP·VPN 
1: UlIW1UfU' in R111", 

'1:a:ln..a;D1:winq 

'Ul EJ tJ ':i ~yj'Ufi bfl~vtJl'U tr1'V1,J1VidJ-:J 1 'U1o;ij'fJ., "tl v-:J lf1':i -:J n 1 ':i" bbl;1 ~vl 'l1':i cl' fI ru ~ 

1mn':i':idJf'11G'1(Jli dJ'VI11'V1EJ1~CJb'VIfil 'ULI;1~l'l':i~'lvdJbn~lD'U'U~ mh111 "'VI~-:J'lln~l~v\'lbi1'Uf11':i'VIVlG'lv'IJ uae• 
1i'l1'Ubb~1,r'W b':il1~l'l'U11':i~'U'U LfI':i'l-dlCJbb'U'UHG'llCJ"tlv'l Wicis nfl11dJbb1iw,hbb~~'ll1 b~vi1vG'l'lG'lldJ1':iflli 

~ 

btJ'U ':i~'U'UtJij'l..J"~f11':i'VI« n bbl;1~vv n u 'U'Ut~b 'VIdJl~G'ldJ tl'UG'I.flll'l u1Vl~vdJ"tlv'ltJ':i~ b'VIf'11'VIfJ~m~'U'Um':ib~v'U 

v'VIn.tlfJr;:l1'l'VI,Jr, ~\l1'U'U'l'l'tJ'Ubba~v'Ulf1(Jl 

ScalanceW 
Industrial WiFi Services 

DesignofWaterway ;nChiangmai Over Wireless 

Maximum distance canreachupto ";.'. 
S<;::~~ 15KM./node orhop 

.'" E ~ 

~(tO~(IO~(;:;~~(1
 
""U i l"" 
~. ·:; 7f$ 

0';. 

40Km. 



fl111J'vhfi~B.:Jlfl<H"lha'lJB.:J Wicis 

V1~.:J\J1fltJ~~~'Um11J~1L ~'il1 'Ufl1~Yl~~eJ\I'Vh~'ULL 'U'U Vi1Jl~a'il~ 1~"lJa1m·J~\I1'Ul~ m ~eJ\J~ 

&iVl~.:I~fl1'h ~eJ1JIOl€lLm.:l·lh aLL'U'Ul-r~1a"1Jel.:l Wicis 1~~VI~.:Ivi~f.l1'um'UI"l1J€I11"l1~"lJ€I.:I\9l'J b~el'Ubbli~VI LLl;\~, 

{;l11J u'U'Jbblit11U\I"lJ€I.:I bblOll;\~G'lf;)1'lh ~eJ b~€I1JlOleJ tl"l~.:I·lh a uuul-rG'l1a1tJiT.:IG'lm'ih ~€I1JlOleJ"lJ1.:1bf)a.:l ~.:I uuu1tJ 

~1'UVI'!J1bbl;\~~1'UVI~\1 L~eJG'l-r1.:111"l~.:I·lha{;l1·lhaVl~fl (WireLess Mesh Network) ~'Jm~a~Yl1\1fl1~L~eJ1JlOleJ 

bblOll;\~flr;i1J(;1f:I1i161 l'U~~a~Yl1.:1-rl"fijtJ~~1J1ru40 nu. ~~'U'U\J~-r'U -~\I~1'U"IJ€l1J~(;1\1~~fi\l 240 b1Jflfl~DYl lOleJ
'\ I \J \I 1 

l'U1Vi (Upto 240 Mbps) ~'JabJmvi'!JeJafl11V1i1\1iJl;\~1'U1Vi ~eJ~m;:j (0.2 s) LyjeJl"l'J11J~1'U~'U"lJeJ.:Ifl1~~.:I 

"lJeJ1JfI bLfI~1m€l{;l11Jb 'JmvibbVf\J~.:I ~f1elVl~.:ILI"l~.:I·lha 
" 

lm\l"ll1 uu'U'Ul-r~1 a"lJeJ.:I Wicis iT\lij~1'U~1"j€l\l"IJ€l1J~J1 L~1J~tJ u'U'U f)eJVl1flfl1"j'U~fl1~ 
" " 

L~€I1JlOleJ tl"l"j.:l"lhml1JLvr~1 mn~€I1JlOleJJ1afll"lf.:lVli1\1\J~'VhVl'!J1viLLYl'U'V1'Um~alliijfl1~"lJ1V1lJlatl1~Ll1'U1'U 

~~V111.:1tT'U f1111J emLVI a"j11J\J~.:I"lJ€I,:j~1'UL ~eJ1JlOleJ~\IV11JVI ~11Jfi.:lfl1~b ~€I1JIOl€l~1'U~1~B,:jtT'UijI"l111JtJ11{;l11J 

"1.J11~vrmtJ ~'Uii1m1J{;l"j vl11mfl"j.:l"ll1tJL1J"IlbL'U'Ul-r~1a"lJB\I Wicis \J~LtJ'UbI"l1B"ll1avttV1qj~tlLL~~tn1~'U 

'U\J'il'l1'UI"lru~vl1,:j1'U1~ a \J~ be.J a u'W~L~€I1~fl"j1J"Ill;\tJ "j~Yl1'U bLl;\~V1'1JJa.:l1'Uviij.fl1~~ LMa'Jfi\Jt1'U, 

LL'VIr;i,:j.J11~'l11L Ylfl t 'ULl;\~ Wicis 'l11hJ1m'U'U~vr1"j~Vlfl1"j.J1 LL~~V1~1a'l V1'Lba,:j1'U~.:I.fl11"l-r3l LeJfl"tl'U "j'J1Jfi,:j 



'th:::'II1'11'Ufl'U1'VlEJ 1~ .a'';l:::'U'ULfl"j.:J "/11au'U'U1~G'11EJ'UB.:Jm3J'II"Jth~'Vl1'U-d 1'U n1';lb~1';l~1.:J ua ~ b~B'U.nEJ ;.:J 

d .., IV' (~~ I I d d 
G'11~1';lm V1'U.fl1Yl\l1 n na B.:J(91';ll\lliJ'U .fl1YlG'1 m 'U m ';lru'U1 ru b1"J1\l ';l.:J BEJ1.:J(91m'U B.:J (Real-Time) B'U.:J 

Lfl';l,:j,:n'U1~ CJ Wicis 'UB,:jm~'Ul;'l'th~'Vl1'U~l;'l,:j1'U-d~.:J1~-r'Uf11';l~~b~Bn1m~-r'U';l1,:j1l;'l'U'U~ b~I31B'U~'UVli1,:j 

GoaL award \l1f1'lb:::mVlLm.:J.:J1'Uf111 300 Lm,:jn1';l\l1n~1Ll;'ln'UB.:J'U~~'Vl~b~'U~~1-Uf1,:j1'U1V1qj~th~b'Vll31 

bCJB';l~-W LVlCJ~l;'l,:j1'U~'II'U:::bYl';l1~iJfl11~L~~bvi'U'Vl1,:jv11'Uf11';l1mfl';l,:j"lhmb'U'U1~G'11EJ(WiMax)bbl;'l~b'VlflL'ULl;'lV 

Encoder uae Sensor ~V1mnVlmEJb'VlflLu1"JV\l1n'Vll;'l1nVl"J1m.h:::b'Vl131'l.h:lJl'lh:::EJmil.a',:n'lJfl'Uf11';l'U~V11';l, 
~Vlf11';lJ11~~1EJG'1~~1 m~'Uv1 bb"'~';l1~b ~1 bbm~iJ';l1fl1tln 

'lJ 

Wicis ~-WWJ'l.11L~ EJfI'U1'VlEJ,r'U btJ'lJLfl';l.:Jf11';li~ EJ~ btJ'lJth:::LEJ'U'tJB ci1.:J~.:J bbl;'l:::G'1~1,:j~m~EJ.:J 

, 1vrnUU';l:::b'Vll31 ;,:j';l1:lJO'lfll1:lJ.fl1fl.flffiIiJ1Vfn'U'Vi:lJ'I1'Ui~EJ uael.a'th:::LEJ'II'tJ1iJ1f1b'VlflL'L.lL",mm,:j~1EJbb 'U'U1~G'11EJ 
\l 

(WireLess Mesh Network) 'UB'I Wicis 

tRfnnu Wi-Max 

Siemens btJ'U~t:J~(91Bumru1f1';l..:l,]'lmb'U'UHG'11m.hd;'Vl5.fl1YlG'1,:j(Next Generation WireLess 
'lJ • 'lJ 

Infrastructure) i'U'lJ1'UB..:lU';l:::b'Vll31bCJBTIru-W L~mQYl1::: Wi-Max: Worldwide Interoperability for 

Microwave Access b'YIf1t1JtT;lVLfI'a.:J'thvbbtru1~~1Vfl'J1"H~'J~'1Lu'W1::flri)~hl1li'tJ'I11J'a::tJ1.Jn1'a1111ii b~B 
OJ 

1mi'l,hJ1J11ti'lltH\l'a::L'YIftii~'a1Ltli\ 



1f1';j\l'lhmLUuH'11~vrr;rfl"llii~11l1'lh~ (Wireless Mesh Network Infrastructure) ~ii 

t-J ~11l.nru"f1';jvufI~~vrm m.h~ I..flYl 6'f1vr~U [11';j1off\l1'U1'U';j'lJ LLUU~1\l" Lvrl1ldvl11~yhN1'Ul~~1offfld1~'11:W1';jt) 
, '\I I, 

'lJv\l';j~UU WIRELESS MESH INFRASTRUcrURE 'lJeJ\l Wicis li\l1'Ul'Uvl1'U[11';j~v&'f1';j';j~UU VHF 81'U 

eJ 'i ,"" 'i 1v "" ... "" eJ~, '1 v v '" ~ r eJ:1f1':n:wt) 139 ~fl';j\l'lJ1~'1v'11';j'lJv\lm~"ll~'lJ';j~Y11'U ~~EJ 'lILfI';jeJ\l~v'1v'11';jYl~ ~"ll\l1'U ~'U~1'Ufl1';jfl.flEJ'V1d iannLuu 
'U 

v'lJmru 1'V1';jfl1'Yl~LLuuiiviimL~~1'V1~~e:J'11';j.fl1~1'UlJ1dLfI~v\lL~mfi''U~\l'11:W1';jt)~\l&1rutll1ruSOS L~v'lJvfld1~ 
, " ..., QJ 

"lidmvr~e:J~\l':\J~l1leJu1:U'VIEJ''UL~v\lfl1';j~\l&1qJqJ1ruL~~\l (Walky Talky) -Uv~~ (B'ULl1lvfLUI1l) LL~~lmv'1I1l~:wn\l 

LL~~EJ\l'11:W1';jt)'lJ';j~EJfll1l' i\l1'U1m'UYlflfld1:W~v\lms 1~ EJ LO'Yl1~v 81\l~\l\l1'Uvl1'U fl1';j~m~1f1d1:W'lJ~v~ii' EJ1~ EJ 
\ \ 

fl6i'v\l1Y1';j-nfll't1d\l:U';itJ~ (ccrv : Closed - circuits television) 'U1EJU1~vrr;rflfl1';j-K~'U1LYlfll'Ul~mfl';j\l'lh~ 

uUUH'11EJm1~L~d&'f\l'lJV\l Wicis ?i)eJ fl1';i"lidEJ~~fId1:W'1ruL~EJ'lJv\ltl1tl16) 'lJ';j~L 'VI fll'VI1 \lvl1'U.tl~yhT&i fl1';irivms 
'U '\I IV I 

-r1~ l1l~v~()\lfl1';j\!';jtl1fl1';i'11';j'1'UL'VIf'l1 'Uvl1'U~1\l"1 L~vfl1';iW~'U1:U~f1d1~'11:W1';it)'VI1\lLY1f11'U1~mfl';i\l'lh EJ 

LL uu1-r'11~.ff'U'1\l'lJeJ\l1~fl~v 1tl fl1';i~mnfld1:w'lJ~v~.nEJ fi~v\lfl1';iL'VIfil'Ul~ ~vi'11:W1';it)~v&'f1';ivY\l.fl1'YlLL~~ 
'U 

L~EJ\l ';jd:wvY\lfl1';jfldUfI~V1f11';i1vi';jd~L~d ~U1d -ntl'VIflLvrl1lfl1';iru ltluuul~lm~EJ~lY1~ L~vll1-n'Ufi'u. .\ 

Lvrl?Jfl1';jru~1\l1 ~ti1r;r\lLn~;fftll 'U'lJru~,rtl L'VIfll'UIa~~'11:W1';itll1lvU'1'Uv\lfld1:Wl"1v\lfl1';j~\lfl"1d1vidJ'Uv81\l~ 

,r'Ufiv tfl';i\l"thmLUuH'11EJvrr;rfl'llij~11l1~1~(Wireless Mesh Network Infrastructure) vttl1eim1fl1';i 

~\l~1tl-Uv~~';iJ~L~d l1leJU~Ufl1';j1off\l1'Uvi1'U~1\l1 eJ~1\lL V1:w1 :-:&1:W t~mO'Yl1~e:J~1\l~\lfl1';i~\l&1qjqj1ru.fl1'Yl LL~~ 

L~ ~\l 'n:W()\lfl1';)1off\l1'ulmv&'fI1l~:wn\l u~~:u~~iiL~ EJ .,~., ~\l:i1f1d1:W&1~~dfl LL~~:i1f1d1:wtJ~e:J~.n~'1\l 11l~e:J~"il'U 
'U 

'11:W1';it)'lJ';i~EJflI1l1i\l1'Ut~';j\l~1fJLLUU1~'11fJ LLUUU';i'U1fl1';i1vivrmm'lJLLuu Wicis fl1';jL~v:w~v~L~eJ(ieJ1viYlfl 
, '\I 'U , 

eJ 
Y1'V1md~1 

\ 



• • 

I • 

'U171n Siemens d~h..l~ ~ ~ ~ nil n'Hulfl"j ~ ~ 1 EHLUU1.;'(;11 fJ ils :d'1 'Vl5.f11 'VI?l ~ (Next
'IJ , 'IJ 

Generation Wireless Infrastructure) ~'W'l11"Uel~tJ"j~L'VlI'1LfJm~ij1~mu'Vn~lfl"j~'~hfJuuuH?l1fJ'Vl~n"llD~ 

~1"li1CJ (Wireless Mesh Network Infrastructure) ~ii(;J~~.tlru"fl"jelUfl~~'VlmCJtJ"j~L.f1'Vl6'i1'Vl'~\Jf11"j1-lf, 

.:l1'W1'W~tJLLUuIJi1.:l1 

L'Vlfll'Wl~mfl"j.:l~1mLUuH?l1fJ"Uel.:l Wicis LtJ'WL'Vlfll 'W1~mvtt'Vl~mn6'i1'Vl-rutJ"j~L'VI1'11 'VICJ i1 

IiJ~L~'W~"j.:l f11"jL~el~lJiel~ L~el~ell~'Vln~'VIm dm l~CJiif11"jelelnLL UU~1G11'Vl-rU f11"j1-lf.:l1'W1~~~.:lf11"j-ru -~.:l, , , 

-lim.J~ , L~fJ.:l ,.f11'Vi~.:l.f11CJ1'W LL~~mE.J'Welnel1fl1"j LL~~.f11E.J 1'W~'W~ 1?l1~1"jtl~.:l L?l1'Vl~mL~~'VI1~?l1CJG1qjt1J1ru 

"jd~O.:l?l1~1"jtl~~~~1v1'''jd ~L ~d n11?l1CJ'Vlel.:l Lb~.:l Lb~~?l1CJ 1E.JufbtJ1bb?l.:l ;.:l~el.:l1-lfn1'j'Vi1Vl?l1 mJ1'Wb6'11'Vl~el~.:l1 tJ 

nu~'Wn'W'W vJ11~'lidEJ~~fh1-lf~1EJl 'Wf11"j~Vl~.:l1~btJ'WB~1.:lmn an~.:l?l1~1"jn-ru~.:l-nel~~1~m~EJ~ 1'Vl~1v1' 
'IJ 

LtJ'Wel~1.:l~ ~.:lb 'Vlm~viliJ~tJ1~CJntJl1-iii. 'Wf111-rn'li1m1utJ~elVl.tlEJ 1'1'W6b~11~1.:lL~el'W.tlCJWU1iLL~~lJiel\ii'1'Wf11"j 
• 'IJ 

rlelf11"j.;'1CJl'WillillilU'W61n'liru~ lm.:l~1mLuu H?l1CJ"Uel.:l Wicis IiJ::atJ'Wlfl1.:l"lhmLuulmL~.:lu~ iif111vJ1.:l1'W 

L~el~lfJ.:ltl'WLtJ'WLfl~el~1fJ ~.:l,r'W'Vl1n Client ~d1~~d'Vlii.:liiilqj'Vl1tl?l1~1"jtlv1lil~~.:l~qjqj1ru1~lil~n~1~'WI v1 

L'Vl~elel~ Wicis LtJ'W~'l111'WL~el.:l f11"j~.:l-nel~~~.:lL~CJ.:lLL~~1~m~EJ~1'Vl~(~.:l.f11'ViL1mliJ~.:l) Liimlil1nf11"j-rm~n 
'IJ 'IJ 'IJ 

m1~tJ~el~fimLUUU1'W1f111,r'W "il1btJ'W\ii'el.:l1~.f11'ViLL uu L1EJ~1'Vl~L .y;elf111~Vl~'Wh "Uel.:lI'1'W6L~1"j~1.:lL~B'W.n CJ 
'IJ 

wllii L.y;el1,xL~1V1,j'1.y1?l1m';itlf*l~~'Wh~1LD'Wf11';iel~1.:l1~el~1.:l'Vlii.:l1v1'el~1.:lVl'W'Vi 
'IJ 

u~,r'W~~L~'W"Uel.:l Wicis fifiel Real-time Video Surveillance ~.:lvl11~~'W1liJ11 Wicis 

LtJ'W~'l11"Uel.:ll~nl'WL~tl.:llfl"j.:l~1mLUU1.;'(;11EJ6'i1V1-rUfl11~'tJ~el~ilCJel~1.:lLL Vflil~.:l 
'IJ 

WIRELESS MESH INFRASTRUCTURE 

lVlCJvf11tJL';i1e:J11iJ.;'~n Wireless Lu'Vi1~1'WLL~"Uel.:lf11"jLtJ'Wlfl"j.:l~1fJLLUU1.;'?l1EJv16'11m';ifl-ru
'IJ 

~.:lbaCJ.:l'Vl~el-iJel~~lv1'b'Vh,r'WbL~ Wireless "Uel.:l Wicis ?l1~1';itl-rU-~.:l-ifel~~il1'ViLb~~L~CJ.:l "jd~().:l1~mLUU 
'IJ 'IJ 

L~CJ~1'Vl~el~1.:lfl.:lv1LL~~1v1'el~1.:lii'tJ1~~'Vl5il1'Vi Liiel.:llil1nWiMax i1 Oos 'Vl~el Oulity of sevice ~elf11';iu'l.1.:l 
... ,....,J 1 it....... ~... 1 . .,J ':"I~.,J

LL~~lilVlf11';if11';i?l.:l"Uel~~L'Viel ~ 'VlLnVlf11';i~qjLi;'1fJ"Uel~~ ~fJIiJ~LbtJln~1.:llil1n WiFi L'Wel.:lliJ1n WiFi L~B~ ~"ll ~~I 

mJ1mllil~1v1'-r'lJG1nIfll1ru LL~~ f11';i~.:l-liel~l;lrlel'W ;.:l btJ'Wf11';itJ';i~CJ nIJl1oN.:l1'W1'W';i~UUmUfl~e:J1fl1';i"lmtJ';i~'VI1'W
\J lD~g~ \J 't .. 

1'W"j~CJ~ln~6'i1'Vl-rum~'el~d.:lliJ'jiJVllvlb tJ'Wmh~~ 

lfl';i.:l~1mLuuH?l1mbuuIJl1~1EJ"Uel.:l Wicis btJ'WbbUU Multi-Point 'Vl~el Mesh v1b~mJlfJ~ 

n'WbtJ'W~1~1fJbb'lJulmL~~~~;.:lLL~nIJi1~lil1n Wireless Y(dl'tJ v1~d'Wl'VlruliJ~btJ'Wf11';ib~el~lJimbuu Point to. '" 

Point wm ~dlVl~1'Vlii.:liiilfll'VlT;hvl11 ~f11';i~VllJiel~el?l1"ji'W?lVll1'W'Vi.,bb~illiJliJu'WIiJ~ii Wireless .y1ijf11"j
.~ 

b~el~lJi<;' bb'lJU Point 1'W61n'liru~f11"jvl1.:l1'Wb~el~~eltl'UV!To Multi-Point :u~ ;.:lLL3J Wireless ~dlVl~d'Vlii.:l 

LaEJfiE1.:l?l1~1"jtlv11.:l1'WlJiel1~ LLlJitlEJ~i1-Uelv1'elfJf)el wm Wireless ~d'Vlrrm~E.Jtlhj?l1~1"jflviliJ~vl1.:l1'WlJiel1tJlv1' 

q q Iuce 1...... 1'" .,jiJ~ 1 1.........

eln~~'W'WL"jTil.:l'ViCJ1EJ1~'Vl~f11';i "ll.:l1'W';i~UU Wicis 'Vlb 'W';i~UU~1"U1mbUU mb~~~~ LL~~ 'Vl~ Node 'Vl1bb~~, 
Y11E.J"Uel.:l"j::lU'lJiif11"jb~el~lJielr;1qjqj1runu Internet "Uel~'IJ~f11"j"Uel-:jbeln"ll'Wv(11tJbb~11iJ~<v111 ~"j~'lJU"Uel-:j Wicis 



fHlJ~3JU~ WIRELESS MESH INFRASTRUCTURE 'UeJf1'l1f1f11":i~l9l<ff~'l~'Vh1~~~mf), 

":i'Jl9lL~'J ~1:U1":if.)~~1meJ 1~L~cm 1'Vl:U LL~'J rJ~~13J1":if.)~l9l<ff~'U'U":imLG'l~~~-Um;!G'l~h~ 11'U'lJru~~EJ1'U'I"l1V!'U~ 

LfI~eJ'U~ f1~'U:1J1 Control Room 1~ LL1J'l~mh,h~'l1mf.) 30-40 f1.3J .n~13J I9i'~J'UL~mnl9lLVl~f11":it;\H1m~":i~
'U , 

mh~L"li'U ~'U1iJ J1vi'J3J,r'U'I"l~'U LL~'U~'U1V!'JV!~eJilEJ'rhJ~~1~'l ":i'J3Jfi~~f.11'Uf11":iruf11":ineJf11":i-r1EJ L":i1eJ1'l'l11 

EJ1'U'I"l1Vl'U~LfI~eJ'U~ ~~l9l Node ~~L-u11LJ1f1"~l9lLnl9lLV!~J'U LL"'J~~G1tYqj1ru1mmL'U'UL~EJG'l1'Vl:Uf)~'U6.n~ 

~eJ~ Control Room L~e:l1 ~~~L~EJd-UeJ~G'f1:U1)f.)tJ)~ Li1'U~m'U f11)ru"1V!fuf11)~l9li1'Uh1~11f1d'.i'l~~eJ-:J 
" 

~'l1)ru1i~f)1)eJ~1~h~eJ1tJ~'JmV!lJl.fl'Vh1~ WIRELESS MESH INFRASTRUCTURE '1JeJ~ Wicis L'iAlEJ-:J, 
'I"leJ~'l~~e:lUh'Vlm'UL~eJ~"tJe:l~LaEJ~ (Walke Talky) 19l1~1 (8'ULlJleJ1LiilJl) LLG'l~1meJG'flJl~1Jri~L'VhJ'U LL~rJ~ 

G'f11Jl)f.)~"il~'l111 tJtJ)~EJf1~1 i'~1'U1m'U'Vlf1f1d11J~eJ~f11))'J3Jfi~f11)fId'UfI:umf11)'1JeJ~~lEJ-W'U1~~~l9l<ff~u'Ueh~" , 
LnuJ1V1~eJ~ 1EJ-W'U1~~'l~ 1i'~l9l<ff~ L~eJ'Vll9lLL 'Vl'U~1EJEJ1~v1"111)l9l ~'JEJ L'I"l)1~)~'UU'Vlf1e:l~1~G'f1m)m~eJ3JI'ie:lti''U, , 

1~~~V!1Jl9l :ff'UeJ~ti''Uf11)eJe:l nLL'U'U f11)L~eJ1J~mrqjqj1ru'lJeJ~~eJe:lf1 LL'U'U)~U'U Le:l~ 

'UlEJ'U1EJV!~f1f11'.i~WJ'U1L'Vlfll'UlG'l~'1JeNlf1)~·lhmL'U'U1-r?l1EJfldl1JL~'J,wum Wicis flB f11)
" 

"li1EJG'lVlfld1:U~qjL~EJ'1JB~tJ'.i~L'Vlf'l 'Vl1~~1'UilEJ~U~ lJlG'lBVl(i~f11)\J'.i'Ulf11'.i?l1)?l'U L'Vlf'l1'U~1'U~1~ 1 LvJBf11) 

-WWJ'Ul~Vlfld1:U~1m)f.1"Ir'U~~"UeJ~m1J"llG'ltJ)~'Vl1'ULe:l~ L~BtiLu'U Lfl~eJ~ijBt 'Uf11)'U~V!1'.i..ijl9lf11'.iJ1 LLG'l~-WWJ'U1 
'U 

ll9lEJfl'U1'VlEJ LyjB~-rl~fl'Jl1J5-:J~'U 



"llB'Im~"ll~tJ"j~'VI1tiLL~~m"j1 trJ'VICJtJ1ti"j~UU VPN~1~nUbfil"j'l'lh CJ Wicis1~f:ln1i'l1tiLL~~LL vdV1mCJBBn1tJ , ~ 

"iJ~'Vi'11 ~"j~UU'I1ti'U~~1"j~(9)n1"jJ1~ L"j1tJfutJ"j'l"j~u'UB1m"j"ll~tJ"j~'VI1ti~ijB ci 
~ 
~1tJ"j~ L'VIi'll L~~ b(9) CJ li, 

Absolute-Encoder LL61~Sensor L~Bvi'rll~mm"j"ll61'lh~'VI1tiij"j~'U'U~Bfl1"jfi'lnti1~~1CJ"j:::'U'UDigitaL b~CJ 

tJ1ti"j~UUbf1"j'l'1J1CJ"llB'I Wicis L"j1n"iJ~1~fil11~fl~U"j!lh~'1m"jfu-~'1-UB~~,.fl1yj m~:::L~ CJ'In1"j~Bfl1"j1~11"iJ:: 
._ 'U '\I 

B~t'l"j '1~(9)l~'UB'I'th::L'VIi'll L"j1fl1mtl~ B6'111 LL~:::6'111J11tlf11'U fl~mfil1"j'tl~tJ"j ~'VI1ti'VJn ~11~ ~1 CJ1~'UU 1fl1.:J'1i1 CJ 

LL UU11~P1ti~"llB'Im~'tl~tJ1::'VI1'ULB'IL ~:nBti1tiUm CJ'VI1.:J1'VIm P116'1t'l ~ 
~ 

.J ~ 1" °11.' 0 d ~ ~ 1"Q.I cv 4'VIL11"iJ'Ut'lti1n11Lm 1 "iJ~'VI1 ~L116'11~11tl{;lVlBm1m~.:JfiltiLL{;l:::e.J~'11ti'VIBBn~1~filru.fl1yj, LL61:::L'tlBf:lB (9) 

yj~B:lJnUn1"j~~ti1'Ufilmmb ~B1~1B'Ifunu"j::uu IT LL{;l~6'1Btil~~~nn1"j'l.h"j'lfm~1~~ti11::u'Ul ~. .
~ 

fil"jBUfl~:lJnUmm1~1tJ1::L'VIf'IlLLa1f111~ti'.:J~ti"llB'IB.:Jr1m1~~~1-:J1vh~vi'1n1"j1~CJn"iJ::tJ1~6'1yje.Jm'1L~"iJ~-:J 

n1111-:J1~~Vi~1~CJ1~fU:lJ1,rti~B~-:J~Vi~-:J1til~CJf11Vl~1.:JLm11' 




