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?I_'b6'l~a.Jfl1";j'Vjlru"UCJ'Ul1t~tJ,;)':i'VIn~'l"1J8'l,1'U 1(?lm~€l~'U~m"l1b~81'V1tJ ~'l"il:::;~€l'l1~-rtJe'l'Ufl'1I?lb"l1'U,1'Wn€l'U. ..~
"".oj "" g'1 d.... .... , • 1 " "I ., "1 "".oju'j'l'VJn'l.le'l.:tG'1~b'j€le'l'U 'Vt'l€lbu'U"1J€J-:jVl'j~:W'U~'l11m'jfl1:::;i'l'j1~1"l:U'Ulf1~ u';j~fl1?!tJm ,)'U b'VttJ)1~fl b\11tJb1€Je'l'U

(~) 1'Wf)'jru~hhJ~'l.J11~1:W (@)) 'Vt~€J(®) ~"UltJl\):::;~e'l"l'i'tJ~\111911:wn!)'Vt:WltJ11
~ I <iIOro ~ ~

mtJ fl1i&1-.'1b6'f'l:lJfl1"J'Vj1ru"lJtJ'Ul1

@)O.GIl ~bG'l'U€J'jlf"l1~'l6'il,rfl,nub~~~b~€Jmb!K1 1~1tJvlli1tytyl 'Vt~€J-rr€J~nG'l{l

fl181'Wbla1~ i'l1~'SI"lJf11)nl'Vt'W~ ~{I1:::;\!111'U-ne'l m! i1,rfl-!lI'U"il:::;~tJ'Vt~fltJ1:::n'Ufl1':ig'U-n€Jb6'l'Ue'l'Vt1tJ

/b~tJf1{€l-!l ....

(~) 'Vt,r-!l~€J~ltJ'j~ n'WOZJ€J'ltJ'j"i';'Vl~~'U'Vl'W~~6'lI'Vtm'jlJ u l-i-!l'ti'jgjb'VlP11i'ltJ 'U~~i'l

b1'WVJ'U'VI~€JtJ~';i'lb~'U'Vl'U'Vt~f1i'l-r~~~1~i'tJ€J'iqJl~1~tJ'j~n€JtJfi~fl1'jb~'W'VJ'Wb~€Jf11'j~ltihl~bb~~tJ'j~n€JtJ
"" ~.I cv .1 ' .1 1 "" .. cv '" oJ , .1~1f11\l~1u'jtn'U~llJ u'jgj mP1"(J€J'l5'U1msu 'Vt'lu"it b'VlP1i'ltJ ~1:U,)1 tJ"U€JtJ'j~i'l b.:J'W'Vl'Ui'l5'Ulf"lI"ibb'VI'lu'j~ bi'l I'll

1i'ltJ bb~'lb1tJ'U1~"'1'U'jl"Uf11'j~1'l1 'Vl'jltJbb~11~tJ€J'41G'l:ul m-1f~llJ~1€J~I{1'V1,r-!l~€JrrltJ'j~n'U0ZJ€J{l5'W1fl1'j~

f1d\J\l. fll'Vt'U~

v v
(~) 'Vt,r-!l~€l~'l'\J'j:lj n'UOZJ€l'l5'W1m"i.fl1tJ1'UtJ'jgj ~'Vl?!~llJbbtJU'Vt,r.:J~€Jfnth:ljn'W ~-!I

-'0-



-d-



®.(9) bU'WbFl~eJ"'~eJVll~1'~tl(;l~1 EJ~'1!'1J')ru~11 bVieJ:W1 'W~'\)u'U'U~1"''l b-U'W1''IJ~~~1ru1 'W

~~'U'IJ GPS L(9)/L~/L\!)c/Ltt -r'U~qJ'1Jlru1'U'J~'U'U GLONASS L®/L~ bb~~-r'U~qJqJlru1'W,.~'U'U GaLileo 1~

®.1!J ~-uB~ -r'U~ qJ '1l1 ru "I11'U1'Whi tiB EJfl'JI (9)Ivo ~B ~1''l1~~'1J ') ru bb~~ 611111'Sf)'HN-r'U

~'1J~lru1'W'j~'U'U WASS/EGNOS 1~
(9).6TlG'll:Wl'j(1tJnU&l.:Jl'W~1~1'OJ-r.:Jl~-r'U~C1J'1l1rum1bVitJ:W~1eJ15Static I Fast static, Kinematic,

Differential (DGPS) bb~~ Real Time Kinematics (RTK) 1~

(9).« G'l1:W')'jt1b-rr.:Jl'W~l'Sl'OJVI,)~l'~tl(;llJ\'lbbVltl~bb~~bb61~.:J~T~tl~ ru Vl~I'OJ~-l bb'U'IJRTK l~EJiJ

ml:Wfl~1~bFl~€l'W'V11.:111'U1~Lll'W (9)0 iJ~~b:W(9)i + (9) ppm bbG'l~ml:WFlm~bFl~€J'WVll.:J~..,1~.hn'W \£)0
q ~ y ~Q.I V ~.q I

:WG'l"'btl(9)'S+ ® ppm "U€l.:l1~tJ~I$W~I'W'V11~1~ VI'SB~m1

(9).tt 611l.J1'Stl1-il'_'I'W6'11'S1':il'l11~:W1G'lf.JG'lbbG'l~tJ-r'Ubbn~TYitl~bb'IJ'U Static Vl1€J Fast static l~eJ

iJml:WFl"1~bFl~€J'WVlI-l'jl'U1~bfl'W tt n"'~b:W(9)'j + o.tt ppm bb~~ml:WFlm~bfl~€J'WVll.:J~.:Ihhn'W
~ .Q, 1lI .JQ.I (V .d4 £i ,

(9)0 :w",m:W(9)'j+ o.d; ppm 'll€J.:I'S~CJ~b61'W~1'WVl'j.:J1~VI'Je)~fl11

(9).'0 G'll:Wl'H)1-il'.:II'W~1'j1'OJ'\.h~:W16'1f.J"'bbG-l~oJ-r'Ubbnrhvhl~bb 'IJ'U Kinematic l~EJ~rrn:w

FlG'lI~bFl~eJ'W'Vl,).:Iil'U1~bn'W (9)0 iJ~~b:wm + (9)ppm 'lJeJ~'j~eJ~b~'W~I'W~-r~l~VI~€l~flll
Jv ~.d,:I I Q.QJ iI Q.I q q

(9).b'l1'Vlmbfl1eJ.:IlJ€JVlIfl1'WfwlmeJ61qJ'1l1ru~11bVltJ:W GNSS :w LED bb61~-lG'lm'W~'lJ€J_'fl11

vll.:11'U~I.:11

(9).~ G'll:Wl'SmB..,-r'U~ltJ-r'Ubbm'W'StJbb'U'UCMR+, RTCM \£).6Tlbb"~ RTCM 6Tl,®1~bth.J€J~I.:1U€JeJ
'U .

(9).~ ~'j~'U'U Cellular bb"~lVl~'S~'U'U UHF radio 611V1-r'I.J~~oijeJ~,,1'Wfl1'jtJDu&l.:lI'U-r.:ll~

~1EJ15 RTK 1~
(9).(9)0~"Jbfl~eJ.:I1'U~~qJ1rum1bViEl:W GNSS al:Wl'Sf:)tl'WJlbb"~~'U(9)I:W:Wl~':i~I'WIP'o'o VI~€J~fll1

cv .!( ~ I'd ~ I V I .!( ~
(9).®(9)nununseu 'V1fl~f1'W'Wb~Vlml:W~.:J b:WWeJeJfnl (9) blJ(9)'j 'U'W'W'Wbb'lJ.:I

~ iJ ~ $.Id I At q ~ a.I i

(9).(9)\!)b'll.:lI'Wb~'V1"u1.:1~ruVlJJ:W-6TlOOC (1.:1'ottO C VI':iB~ml

(9).(9)6TlG'll:Wl'jmn'UoijeJ:w~wnl bVlEJ:Wl~eJ 1-il'vnJ1 tJfl11lJ"I11 u'U'Um tJb'W (Internal) 'lJ'Wl~1~u€JEl
OJ

fll1 tt'o MB VI~eJmtJ'W€Jmb'IJ'U SO Memory "u'U1~1~umJfl11 « GB
d I I d <v ~ d tV d V QJ

(9).(9)« ms bOUeJ:W~€J'j~V111.:1Lfl";jB.:J':i'U61 '1l'1l"ru~11 b'VlEllJGNSS nu LmeNm'U~lJfl1'S'U'W'Vl f)

-rrB~fl btJ'Wbb'U'I.JH61')tJ (Bluetooth) 'OJlflmtJ 1'W~1brl~€J.:Ibbfl~bb'U'l.Jb~B:W~eJ1~tJb-il'G'lltJ1~

"'.",<t ~"u2;t"~·nmHUbLif""NeLLUI: bb."'"UtJ'i\'l~1<I1.,s.~ i.
J!r (1l1".""~~n'l (U'vil''I!~ a",~a)

('U1EJ~f)~fl~ ~tl1'lrl) lJ1()'liWY11'JiJ'i1ll1tlJ;m ~fl1fl'iih'i'l~'Ihu',\!n1'i
lJ11!J'lh~.t1~1'ile111i€1 . .

I ~iJ'/iJ/ftifi,lll~7I.'A ~:J.'''8/!ffAlt~ilmil

A Q.I I 0 d
«. 1Vl~i'U61'" "ill'Wl'W \£) bmeJ~

v
11 eJ~~b~EJ~~ ru~ m~ru~b~'W1~bb~" ~~1 EJfl1i~~~ ~eJ1tJu

.01 OJ OJ .. 11/ tJ dtJ • ""... OJ
@. t9'l'H)-3,.'UaqJqJ')ru~,)1bVlll:W'W"~:W~ n'5CW reneu lUl'IJ1'IJ <J) b9'l':ieJ~tI!Olrufln'l3ru~bO'WI:::

Ltol~eJ-3Vilfi1wn~~1EJ~qJqJ')rum1bViv:w GNSSIil'lm'IJ @ "It~th~flmJ~':W « 'SleJf11'S ~..,d
(9). ~Fl~~~-r'U~'1J'1Jlru(;l11 b<ifimJ'W~eJ:w~'\)mC\hl~~fl~'l1"111'IJ1'W® bFl~eJ~

.!/ .d "',2/ ... e .!/
\£).bFl'S~"'Fl1'U~:WbFl'jm1'Ubft\l'1J1rum1bVleJ:WGNSS "il1'W1'W® bFl~~'"

6Tl. 1'\)'jbbm:W~Tvl-r'U'tJ~~:W1"f.J~.u'mJ" ~1'Wl'W (9) ~"(J~Vlt
'IJ

, '



~ d OJ", ... 0 d q'" .,.s
1fI.bfl·aeNrl1'U~3J~f»";je:J.:j'i'\Jii'lqJtylruVl11b'VlfJ3JGNSS li11'W1'W Ii) brl'ie:J-13Jt"lrutln'l!!Joru~bn'Wl~ ~-1'U

h(9) "ile:JJl1TIbb'U'UGtllrrG'!'1J'Ul(Plbcs:o x cs:~o ~(Pl.fl1TI'VI~e:J:lJ1nfl11

b.b il'VIti1 tJfl1111-oJl RAM '1J'U1Vlbll1Je:JCJfl'h (9)b~ MB

~.rn ih~'U'UtJl)U~fl1'Sbb'U'U Windows CE o.o 'VI~e:Jwindows mobile o.o 'VI~e:J~fl"'h

hrs:: ilVlti1tJm1JJ-oJlb~'U'UmCllu '1J'U1Vlblllltltlfl11 ct@')~ MB

1... ~"d I "" ~ ~ ~ Ib.er al:IJ1'Sri "1i"llU bVl'VI"1i1-:jeJru'VI.fl:IJ-sno? C (1"1 000 C 'VIde:JVlfl11, 'II

b.b 6'11~l'mn'U~' ..lbb~~~1\),)1:IJ:lJ11J]1~1'W IPbgj) 'VI~'e)~fl11

~.Q'lI1eJ.:J-r'U~e:JuuVifl-1l'eJ~~bb'U'U so 'VI~eJ~nl1

~.~ ilfl~eJ.:JrilCJJl1TI~al:IJ11tlrilVJl1TI1~lJ~lfl11 l!:JMega pixel

~.~ ~~e:J~1~ sim card ~b~:::6'!lm'Sm~e:J1I~m~eJ1'U~~-Ue:J~G'l~1'U1~'U'U Cellular HI
b.(9)O G'!1:Wl'Sm~e:J:IJ~e:Jbb'U'\.J1~611tJ~1UBluetooth VI~'e)Wireless LAN~ob.(9)(9) big 'VI~e:J~n11

~.(9)(9) ili4.:Jn.rr'W~'UVll'<ilVl (Stake out) 1(Plm~'e)n~'U'VI1bViCJ'Un'UTI1~mVil1lm~ vhlVfG'!~mfll'Ufl11,
~U'VI1bVl~Jbi1CJ'UVi1'1V11'l'<illflb-:J1"Ve:J-:Jbb~~9fl1~e:J1ViI1lf1 Vl1e:J~~e:Jfl~u'VI1Vi1"l'VI1-:Jbi1tJ'Un 'UVi1'1b'VItJe:Jb~

l!:J.(9)b ilw\ln.&'W import ~bG'l~export -Ue:J~m~'U'UCAD file tVfb~6'lVl.:J'U'U'VI,j'l'<ile:J?fl111':im~JJ

~U;;V~~t;r\J\Jb~~~L."."bYiu:nua:.1n1\Jm~update b~\J~bb~URealllme 1\J~lJ1u j
b.~,"~;11~a\Ja"bWV\JbbUUJ)/ff_"m1 ~ ~.. ~.

If /. ~/ (mfJ~'J~ ~1IrnfI17) ('l..nuif"llq'Vl~fl3Jb~e:J)
(\J"Wfln~~r~r~'ll1~~) 'UltlnHimj)'lflHlty~l'14 ~f1~n~~111,,'ii1'1l1tyn11

U'1!J'lh~fh~'l\l~11bb'l ;j)J
~

d .... ~ '" "''''''11 d .. ,~.,(9).(9)'0:>~fI'f€h'l~'UbI~qjlruVl11~'VItllI GNSS a1111~tl'U'W'VIfl"Ue:J~~fl1111r1 bo Hz VI~e:J~'lm1 bVl
dod., .... ... IV .Id. 1 0' c: I

~'l'Hlfl1':i'VI1'l 1'W'VI11le:J'lfl1':i'U'W'VI fl"Ue:J&J~(1116 u~HJ'W66u6'l-:Jm 1,6VI'W'luu 'U11 Vlb11 b"U'U .:J1'WI'l~1 '<ilauu fl1':i

~fI~e:J'W~1"Ue:J'lbfl'S'li'l~l'l (Monitoring) VI~e:Jn1':ibl"l~e:J'U~1~~e:J'l'<il1m~~'U~'U bVl1

(9).(9)G'li~Vl~tl mruoJ'St!fle:J'U"U'eN ~1"I~e:J'l1l€JVl1~1'~ flVl#ll tlGt'Yt1J1rum1 ~VimJ GNSS "UilVlVl6'11CJ
..J I ..J. 1 IV1"111111:1~~I1l~~bfl'Se:J.:Ju'S~fle:J'UVl"W

(9).(9)Q'lI.(9)u 'U11lb~ e:J~Jl1CJt 'U"UilVlrle:J~HtJ~ Cl'Ub~ (Removable) a1111'SCla~'U 1.u'l1'U bVlrJ
w 'i .........J dlV..J ... '1 ... ..J..s ,,,, .1 ' ,
e:J\)')bUlI\)') uiou 'U11lbl'le:J'Sfl€J'U'V!'U~nnu bVlVlllVl Vf'Hlll u 'U11lbl1le:J':ibl11e:J-:Je:JCJ1\l'Ue:JCJ(9) ~Vl b6~tl~ umru"1il':i'<il

d , ...
bb'Ul1lbl1le:J':l'm.J1-:J'Ue:JtJ (9) ~Vl

(9).(9)G'li.~ bb'UlJ]blJ]€J~Jl1tJ'UeJfl ~G'!1111'Srlti':i~~bW1V1llb~ (Rechargeable Battery)

-oJl'Ul'W (9) ~Vl TI~e:J1I~tJmrutl'S~~1w (Charger) bbm~1-1l'-:J1'U~m~e:J-:Jb~:Ii,JeWfl11 (9)ct .lf1bll'l
.,Jd . I ~••1'1" d .., ~ '" d(9).(9)Q'lI.rn a1 rJ u 'UIJ]bl1le:J'S 'VIa111l'Hl'<il 1 rJ b1'1 bVlbl"l'Se:J'l1'Ubi~'YlruVl11 b'VICJlI'<il1flu 'U\)')blJ]e:J1

rnuunn -oJl'Wl'W (9) "1iVl
I

(9).(9)Q'lI.cs: "U1~\l bb'U'Uall1"U1 (tri pod) "1i'WVlb~e:J'UtJ1'U1"I1111~ -:JTI~e:J1I~1'U~1V11'U ba1

eJ1fl1~~~vl'e)\lfl~lIbb~~fl~e:J'l~e:J'l~1Vl~Vl (tribrach) bb~~~oJmru1Vlrnll1~-:J -oJl'W1U (9) ~Vl
~ ( " (). I ,..I .s ..,(9).(9)Q'lI.er'1Jll'l-:Jbb'U'U6'le:J'l'U1bipod) TI'Se:JlIba1e:J1fl11'1 Pole bb~t!~umrue:J'W~ bllV11'U

tJ~u~nUbb'U'U RTK -oJ1'Ul'W (9) ~Vl
'" I "1 I d .. ....I'.t, ) d(9).(9)Q'lI.b lIfl6'le:J\lb6'lb1"l':ie:J\l1le:JGNSS TI'Se:JlI~umrubb'U'Ubb"U.:J (Hard Case 'VI611111':itl

nUfl1tlbb'VIfl n'U~l bb~~n'UN'Ul~e:J~1'l~-oJ1'Ul'U (9) "1JVl
I •

@').(9)Q'lI.Q'lIVltJ1tJI"I11ml1mtJ'Ue:Jfl SO memory '1J'U1Vlb:li,Je:JCJfl11 cs: GB -oJl'Ul'U r.n e)'U
I "" 1'" d.., .., '" "" ..J d .1"1 w(9).(9)~ ~:lJe:Jfl1':i '1J.:J1'U'Ue:J-:Jbfl':ie:J\l'S'UG'!qjqj1ruWl1L'VICJ:IJGNSS "1JUVlVlmCJl"ll1:IJCl 'VIbu'U~'U'U

Jl1~1e).:Jfl~~bb6'lt!~D'UJl1·1.~nl'V1CJ TI~eJlI~lb'Ul -oJ1'U1'U e:J~l\llle:JtJ (9) ~Vl



.,
·,.';t·

sn.sio 6'll:Wl';itl~-:J€l€lfl-rreJ:W~CAD tlii'
'IJ

c;n.(9)<9) 6'll:Wlamh~lJ1(;l~Gl-rre:JlJ~ GNSSl'U~tlbL'U'U RINEXLv'l

c;n.(9)® ?ll~llmbtl~-:J-rrmJG'l GNSSl'W~ubb'IJU RINEXtv'l
'IJ 'U

.... ~.I '.,j ."j '"' ~.lI
c;n.<9lc;n ~1~1~fl'W:lJVI~~fl1l uatlJ1~~(;l bb~~bbe-l'UVie:Je:JflVll"1bf1a€l":!~:W'Wbl9l

"'.<9l~ bu'U~~ 1tlal,l,m:W~~~'IJ~VlE~fl~eJ~\1l1:Wfl~Vl:WltJ

c;n.<9lci:: ~ij€l n'lal-U-:JIi.J 1Ul bbfl1~tl)~:w'J~(:.I~ bfl~€l~-r'U~ qJqJlru~11 bVlCJ:WGNSS ~ bu'U

tlUU.fl1'1;1e)..:!fl'1'1;bb~~t;lU'U.fl1'1;1tVltJ 'W~eJ~6'ilb'Ul -;JIUl'W eJ~I~U€ltJ (9) ~~

60. ®b 1Ua bl,m:lJU1:::~1(;l ~(;l-rr'eJ:lJ~~IJ bVltJ:w GNSS LL~:::U-r'Ubl,mm~'IlltJb ;j'W~~\1l.n ru~

~~~1nUh"11J~~1i·~7"·"1~1Yin.ib~",1·~UGNSS ~il.~"'m1~~ i~~.
)i ll! (ljl"..".ro~m) ( oJ ./' Jl)

• .'" 'l.J1V"U"U£l'V1G' a~b"uElf ~lC1'liHillnlJ~TJ.llt'U~ltl ~ftlm~1n'il'ti11J1'l!n1'i

('UlcJ~fl~fl'.j 5U'J.:Jf1)
'IJ

1..l1fJ'(h~f11"n~enl1);1

uae Kinematic
60.(,'] 6'll:lJldmbtlGl~~1~nm~Vl11~a::'U'IJ~n~~1~1 bb~~~'UVlfi'fl~l'W (Datum) ~'N11v'l

"" .s '" .1 Jf OJ ( • )d":"JlI 0
c;n.~ :W~\9la6"l1Vla'lJbbu~-:J'W'WVlG1fl~1'U Datum Transformation VI~ b'UG11:lJ1"Sflfl1Vl'U1?l

~ll1ijb\9l'eJ~~"il~1mlii'~~bb'U'IJ c;n 'Wlalnb~€l~ Vl1eJ (,'] Vlll1nbl'l'eJ{

6O.~ ~1:Wllf1fll'W1ruu~'Ubbti'~lml:lJG1":!"iJlfl~€l€JEJV) 1l?ltJl-rr Geoid ModeL EGM ~b bb~~
'IJ

Model EGM l!J00~ tv'l

c;n.~ ~l:Wl"Stltl~'Ubbmf1a..:!'IllEJl 'UaUbb'U'U Network Adjustment l~
. 'U

sn. <t ~l:lJ1atl ua (iW~Ubb~'U~uae b:w'Wflli..:!'lJ'UVlU1 "iJeJf1eJ:lJW1b~'eJf1.1ii'
'IJ 'IJ

sn.b ~1:lJl'mU"St:ln~~~.uen..I~"illflI?l11bVl EJ:lJGNSS ~11ii'''illflfl1a~~1(ilbb'U'lJ Static, Fast static
'II

'1.1 e "'.1 II •... ~J. ... QI ",Jfsn, b-u'nbn':i:W~1'11i'atJ\J1:::W1~N~'IJ€J~~ ~1'U1'U G) ~'lJ61Vl5:w~ru~m~ru~bQ~1~ 19l~'U

c;n.(9) G11:Wl1fl'Vh~1'Wt~'U'Ua~'U'Uu5u~ rna Microsoftwindows xp, windows (;'1! 'VI1€l~f111

6O.~ ~1:W1atlUat:Wl~~m61'W\il'U (Baseline) lm~)CJe)~ 1 'U~~ bb~t6'l1:Wlam~€lflUa~:lJ'J~~~
'"

-rr€l:w~~rurulruI9l11bVlEJ:WGNSS "il1nG1mcU~ltJ bb~~~mcUbf1~eJ'U~ l'Ubb~(;l~m1bVlCJ:lJ~l'l1~ni.Jt~'\l V IV o(.G

.I"'!:'l '<>.IV "''1~1I0 '''OJ..J"sn.cn ~l:lJlaflua'lJ un bm~'lJ11:J'Wfll?lu 'U'U Least Square b'WeJb'VIbl?l(l11bb'VI'U~'WnI?lVl~fl(l1€l~:l.I1f1

l!J.(9)1t l.ubb'IJl'lbl'l€l~fl1l:Jl'Ubb'U'ULHon ~1:lJlat11.u~1'Utv'l~m~'eJ~t~U€ll:Jfl11 (9)0 ~11:w~
''Ill , w d ...'" II ,!!I '" .d

l!J.<9l<t ~1:W1'a()l'l€l b'U~')'t,l'n:wn'U bfla€l~'VI1~fll9lml:J~qJ~1ruI?l11 bVlCJ:WGNSS b~€lf)1ab~6'lI?l~~~
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