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cWofo ^ Unf]an kf]lh;lg· k|0ffnL (Global Positioning System)

d sxf“ 5' <

k|frLg ;dodf vf]hstf{x¿n] tkfO{++ sxFf x'g' x'G5 tyf tkfO{+ sxfF uO/xg' ePsf] 5,
;f] s'/f yfxf kfpg Hofb} sl7g tyf r'gf}ltsf] cg'ej u/]sf lyP . kf]lh;lg· tyf
gfljs ljBf w]/} lqmofsnfk;+u lgtfGt dxTjk"0f{ x'G5g\ . o;sf] k|of]hgsf] nflu w]/}
oGq pks/0fx¿ / tl/sfx¿ ckgfOGYof] . ;"o{, rGb|df / tf/fsf] l:ylt dfkg ug{
r'DasLo sDkf;, sf]l0fs oGq (Sextant), ;j]{If0f oGqsf] ;xfotf lnGy] . clxn]
ev{/} cd]l/sL ;'/Iff ljefu (DOD) n] Unf]an kf]lh;lg· k|0ffnL (GPS) ljsf; u¥of] .
o;sf] ljZjAofkL kf]lh;lg· ug{ !@ c/a cd]l/sL 8n/ vr{ nfu]sf] lyof] . 

Unf]an kf]lh;lg· k|0ffnL ljZjAofkL /]l8of] gfljs ljBf k|0ffnL xf] . of] @$ j6f
e"–pku|xsf] ;d"x / ltgLx¿sf] ;tx :6]zgx¿af6 ag]sf] 5 . o;n] ;TotYo (a

matter of metres) u0fgf ug{ cfwf/ laGb"x¿ (Reference points) sf ?kdf
dfgj lgld{t tf/fx¿ (Man made stars) nfO{ k|of]u u5{ . Unf]an kf]lh;lg·
k|0ffnLsf l/l;e/x¿ (GPS Recievers) sd vlr{nf, ldtAooL tyf s/Lj–s/Lj
AolQmn] k|of]u ug{ ;Sg] k|ljlw ag]sf] 5 . ;}lgs Pjd\ gful/s k|of]ustf{x¿nfO{
Unf]an kf]lh;lg· k|0ffnLn] ljZjsf] s'g} klg s'gfaf6 rf}la;} 306f lgoldt,
lq–cfoflds kf]lh;lg· k|bfg ub{5 . cfhsn, Unf]an kf]lh;lg· k|0ffnLn] cfk\mgf]
dfu{ sf/, kfgLhxfh, xjfO{hxfh, lgdf{0f ;fdu|L, kmfd{ d]l;g / Nofk6k
sDKo'6/x¿leq kQfnufO/x]sf] x'G5 . o;sf] ef}uf]lns ;"rgf k|0ffnLdf tYof°
;°ng, ;e]{If0f tyf gSzf°gsf lglDt a[xQ/ k|of]usf] If]q (Scope) /x]sf] x'G5 .
:ynut tYof°sf] ;°ngsf qmddf e"–:ynut tYof°sf] ;xL cj:yf / kf]lh;lg·sf
nflu lhlkP;sf] k|of]u lbgfg'lbg al9/x]sf] 5 .

Unf]an kf]lh;lg· k|0ffnLsf c·x¿
Unf]an kf]lh;lg· k|0ffnLsf c·x¿nfO{ d'Vo tLg efudf ljefhg ul/Psf] 5 M
lgoGq0f v08 (Control Segment), cGtl/If v08 (Space Segment) / k|of]ustf{
v08 (User Segment) . oL ;a} tLgj6f v08x¿ l:ylt lgwf{/0f ;Dkfbg ug{
cfjZos x'G5g\ . 

lgoGq0f v08
of] v08 sf]nf]/f8f] l:k|·;\ (Colorado

Springs), cf:;]G;g 6fk" (Ascension

Island), lbofuf] ufl;{of (Diego

Garcia), xjfO{ tyf Sjfhn]Og 6fk"
(Hawaii and Kwajalein Island) h:tf
kfFrj6f cg'udg :6]zgx¿n] ag]sf] 5 
-lrq ^=!_ . To;dWo] sf]nf]/f]8f]

l:k|·;\n] d'Vo lgoGq0f :6]zgsf] ?kdf ;]jf k|bfg ub{5 . lgoGq0f v08 ;'/Iff
ljefuk|lt dfq pQ/bfoL x'G5 . h;n] ;Dk"0f{ e"–pku|xx¿sf] lgdf{0f ug]{, k|]if0f ug]{
(Launching), dd{t ;+ef/ tyf lg/Gt/ cg'udgsf] sfd ub{5 . cg'udg :6];gx¿n]

lrq ^=!
lgoGq0f v08
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e"–pku|xx¿ lgoGq0f / ltgLx¿sf] sIfx¿sf] eljiojf0fLsf] k|of]usf lgldQ ;a} Unf]an kf]lh;lg·
k|0ffnLsf ;°]tx¿nfO{ sfddf nufpF5 . 

cGtl/If v08
cGtl/If v08 k[YjL–sIf e"–pku|xx¿sf] ;d"x ldn]/ ag]sf] x'G5 . e"dWo/]vfsf] %% l8u|Ldf '́s]/
(Inclined) ^ j6f sIfLo ;dtn (Orbital Planes) df /x]sf x'G5g\ -lrq ^=@_ . ltgLx¿sf] sIf
nueu !@,))) dfOnsf] prfO{df /x]sf] x'G5 . k|To]s e"–pku|xdf $ j6f lans'n 7Ls c0f' oGqx¿
(Atomic clocks) /xG5g\ (Rubidium and Cesium Standards) / af]8{df ;Lldt :j–cg'udg tyf
tYof° k|zf]wgsf lgldQ Pp6f dfOqmf]k|f];];/ (Microprocessor) x'G5 . e"–pku|xx¿ OlGhgsf ;fy
;hfOPsf x'G5g\, h;nfO{ sIfx¿df /lx/xg cyjf kl/dfh{g ug{df k|of]u ug{ ;lsG5 . 

k|of]ustf{ v08
k|of]ustf{ v08 ;Dk"0f{ k[YjLdf cfwfl/t Unf]an kf]lh;lg· k|0ffnL l/l;e/n] ag]sf] x'G5 -lrq ^=#_ .
l/l;e/x¿sf] cfwf/e"t agfj6 ;fdfGo vfnsf] x'G5, tfklg cfsf/ Pjd\ hl6ntfdf w]/} ljljwtf klg
kfOG5 . ljlzi6 nIf0f ePsf l/l;e/ PG6]gf tyf lk|PlDKnkmfo/ (Preamplifier), /]l8of] ;°]t
dfOqmf]k|f];];/, lgoGq0f tyf b]vfpg] pks/0f, tYof° /]sl8{° OsfO{ tyf zlQm cfk"lt{af6 /rgf ul/Psf
x'G5g\ . Unf]an kf]lh;lg· k|0ffnLsf] l/l;e/n] ‘b[Zof°’ e"–pku|xx¿ -rf/ jf ;f] eGbf a9L_ af6
;dosf] ;°]tnfO{ ;fdfGo ?kdf ;fb{5 / ltgLx¿sf] b"/L u0fgf ul/Psf] x'G5 . o;n] cfÇgf] cIff+z,
b]zfGt/, prfO{ tyf ;dosf] u0fgf u/]sf] kfOG5 . of] lgoldt k|lqmof xf] . o;n] k|To]s ;]s]08–
;]s]08df ;fdfGo l:yltdf km]/abn ul//xG5 . of] kl/0ffd l/l;e/sf] b]vfpg] pks/0fdf lge{/
/xG5 . olb l/l;e/ tYof° lng] Ifdtf k|bfg ug]{5 eg], To:tf tYof°nfO{ l/l;e/ nlu° OsfO{
(Logging Unit) af6 ;~ro ul/G5 . 

Unf]an kf]lh;lg· k|0ffnLn] s;/L sfd ub{5 <
Unf]an kf]lh;lg· k|0ffnLn] e"–pku|xsf b"/Ldf cfwfl/t eP/
k[YjLsf] h'g;'s} 7fpFsf] l:yltnfO{ u0fgf ug{ e"–pku|x tyf
sDKo'6/x¿ k|of]u ub{5 . o;sf] cy{ cGtl/Ifdf
e"–pku|xx¿sf] Pp6f ;d"xaf6 o;sf] b"/L dfkg u/]/ k[YjLdf
l:yltsf] lgwf{/0f ul/Psf] x'G5 . Unf]an kf]lh;lg· k|0ffnLn]
;do dfkg ub{5 / o;n] k[YjLsf] l:yltnfO{ k|To]s
e"–pku|xaf6 /]l8of] l;Ugn -;+s]t_ k[YjLsf] ;tx;Dd k7fpg
(Travel) sf nflu ;do lng] ub{5 . o;sf lglDt Unf]an

lrq ^=@
cGtl/If v08

lrq ^=#
Unf]an kf]lh;lg· k|0ffnLsf l/l;e/

lrq ^=$
Unf]an kf]lh;lg· k|0ffnLsf lqsf]0f
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kf]lh;lg· k|0ffnLsf oGq k"0f{ ?kn] 7Ls x'g' k5{ . o;kl5 o;n] ;donfO{ b"/Lleq kl/jt{g,
lqsf]0ffTds k|of]u tyf k[YjLaf6 k|To]s e"–pku|xx¿sf] b"/L gflkG5 . To;kl5 o;nfO{ cGtl/Ifdf
k|To]s e"–pku|x sxfF 5g\, To;sf] hfgsf/Lsf] cfjZostf x'G5 . o;n] lq–cfofddf e"–pku|xsf] l:ylt
u0fgf ub{5 . Unf]an kf]lh;lg· k|0ffnLnfO{ $ j6f e"–pku|x dfkgsf] cfjZostf kb{5 . o;n]
ltgLx¿sf] l:yltsf] lx;fa ug{ lqsf]0fldtLo ljlw (Trigonometric approach) k|of]u ub{5 -lrq 
^=$_ . e"–pku|xx¿ ;fFlRrs} w]/} pRr efudf x'G5g\, h;sf sIfx¿n] w]/} eljiojf0fL ub{5g\ . 

Unf]an kf]lh;lg· k|0ffnLsf q'6Lx¿
Unf]an kf]lh;lg· k|0ffnL k"0f{ k|0ffnL xf], tfklg To;df q'6Lsf
;|f]tx¿ w]/} x'g ;S5g\ . h;nfO{ lgd"{n ug{ TolQs} sl7gfO{
x'G5 -lrq ^=%_ . q'6Lsf laleGg ;|f]taf6 lhlkP;sf] clGtd
;Totf Pjd\ a}wtf hfFRg ;lsG5 . 

e"–pku|xsf q'6Lx¿
e"–pku|xaf6 ;dosf] u0fgf ;xL gx'Fbf k[YjLsf] oyfy{ l:yltsf]
u0fgf q'6Lk"0f{ kfpg ;Sb5f+} . cGtl/Ifdf e"–pku|xsf] l:ylt
Hofb} dxTjk"0f{ x'G5, lsgeg] o;nfO{ u0fgfsf] z'?sf] laGb"sf]
nflu k|of]u ul/G5 . Unf]an kf]lh;lg· k|0ffnL e"–pku|xx¿

Hofb} dflyNnf] sIfx¿df x'g] x'Fbf jfo'd08nsf] c;/af6 lans'n} d'Qm x'G5g\ . ltgLx¿ c }́ eljiojf0fL
ug]{ sIfaf6 cltslt lj:yflkt (Drift) x'g] ePsfn] q'6Lx¿ b]vf kb{5g\ . 

jfo'd08n
jfo'd08ndf /x]sf w'ns0f tyf hnjfiksf] dfWodåf/f Unf]an kf]lh;lg· k|0ffnLsf ;°]tx¿ rnv]n
(Travel) ub{5g\ . o;n] ubf{ lglZrt ;°]tx¿sf] k|;f/0f (Transmission) l9nf] x'G5 . jfo'd08ndf
laleGg :yfg tyf ;do;+u;+u} leGgtf x'G5 . h;sf sf/0fn] Unf]an kf]lh;lg· k|0ffnLsf ;°]t cfpg
l9nf] x'G5 / o;sf] Ifltk"lt{ x'g ;Sb}g . 

ax'dfu{ q'6L
Unf]an kf]lh;lg· k|0ffnLsf ;°]tx¿ k[YjLsf] ;txdfly l/l;e/sf] PG6]gfdf cfOk'Ug' cufl8 g} :yfgLo
/f]sfj6åf/f k/fjt{g ePsf x'g ;Sb5g\ . o;nfO{ ax'dfu{ q'6L elgG5 . tyfkL ;°]t ax'dfu{af6
PG6]gfdf cfOk'u]sf x'G5g\ . 

l/l;e/ q'6L
l/l;e/x¿ klg k"0f{ x'Fb}gg\ . l/l;e/sf oGq, pks/0fx¿ cyjf cfGtl/s sDkg jf WjgL (Noise)

af6 klg sltko q'6Lx¿ b]vf kb{5g\ . 

5gf]6sf] pknAwtf (Selective Availability)
;j{k|yd cd]l/sf / o;;+u ;Da4 /fi6« la?4 lhlkP;sf] 7Ls;+u k|of]u u/L zq' /fi6«x¿n] ;fdl/s
kmfObf lng g;s'g\ eGg] p2]Zon] cd]l/sL ;'/Iff ljefuåf/f lgotk"a{s g} s]xL q'6Lx¿ lhlkP;df
;dfj]z ul/Psf lyP . o:tf vfnsf q'6Lx¿ e"–pku|x oGqleq klg ;dflji6 lyP . h;n] ltgLx¿sf]
z'4tfnfO{ sdL u/fPsf] lyof] . e"–pku|xx¿n] klg q'6Lk"0f{ sIfLo tYof° lbPsf lyP . k|To]s
e"–pku|xx¿sf] cj:yfsf] hfgsf/L cf+lzs ?kdf k7fOPsf] lyof] . tL @ j6f dxTjk"0f{ tTjx¿n]

lrq ^=%
Unf]an kf]lh;lg· k|0ffnLsf q'6Lx¿
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gful/s k|of]usf lgldQ lhlkP;sf] z'4tfdf sdL u/] . cd]l/sL ;/sf/n] ! dO{ @))) df lhlkP;;+u
;DalGwt dflg;sf nflu lhlkP;sf] ;°]tnfO{ lgof]lht lx;fan] ul//x]sf] x|f;nfO{ x6fPsf] 3f]if0ff
u¥of] . o;n] ubf{ Unf]an kf]lh;lg· k|0ffnLaf6 gful/s k|of]ustf{x¿n] clxn] bz u'0ff a9L ;fgf]
7fpFsf] cjl:yltnfO{ 7Ls;+u b]vfpg ;Ifd ePsf 5g\ . of] 5gf]6 pknAwtf x6fpg] lg0f{onfO{
ljZje/sf gful/s tyf Aofkfl/s k|of]ustf{n] lhlkP;nfO{ w]/} k|efjsf/L agfpg eO/x]sf] kl5Nnf]
k|of;sf] ?kdf lnPsf 5g\ . 

l8k|m]lG;on kf]lh;lg· (Differential
Positioning)

dfly 5nkmn ul/Psf w]/} q'6Lx¿sf] lg/fs/0f ug{ l8k|m]lG;on
kf]lh;lg·sf] tl/sf k|of]u ul/Psf] 5 . l8k|m]lG;on Unf]an
kf]lh;lg· k|0ffnLn] bf];|f] l/l;e/sf ;fy yfxf ePsf] cfwf/
laGb"df lqsf]0ffTds l;4fGt cg';f/ Ps kfOnf cufl8 
n}hfG5 . cfwf/ :6];g lgoGq0f laGb"df cjl:yt /xG5g\ .
logLx¿n] lqsf]0fLo l:ylt cyjf lgoGq0f laGb" ;+of]hg u5{g\ .
o;n] Pp6} If]q tyf ;do >]0fL (Time Series) df cGo

3'ld/x]sf Unf]an kf]lh;lg· k|0ffnLsf OsfO{x¿nfO{ ;'wfg{sf lglDt u0fgf tyf k|of]u ug]{ sfd ub{5 .
o; q'6L ;'wf/n] ;Defjgf /x];Dd () k|ltzt eGbf a9L q'6LnfO{ ;'wf/ u/]/ q'6LnfO{ dfGg ;lsg]
dfqf;Dd NofpFb5 . q'6Lsf] z'4Ls/0f lst tTsfn} ug'{ k5{, xf]Og eg] kl5 k|zf]wg ug'{ k5{
-lrq ^=^_ .

Unf]an kf]lh;lg· k|0ffnL / ef}uf]lns ;"rgf k|0ffnLsf] ;dfof]hg
:ynut tYof° ;°ng ug{sf] nflu lhlkP; kf]lh;lg· ef}uf]lns ;"rgf k|0ffnLdf PsLs[t ug{ ;lsG5 .
b"/ ;Da]bg tl/sfx¿ kmf]6f]u|fd]6«L, xjfO{ :Soflg· tyf lel8of] k|ljlwdf klg lhlkP;nfO{ k|of]u ul/G5 .
ef}uf]lns ;"rgf k|0ffnLsf] tYof° lngsf nflu Unf]an kf]lh;lg· k|0ffnL Hofb} k|efjsf/L oGq xf] .
k|of]ustf{ ;d'bfon] ef}uf]lns ;"rgf k|0ffnLsf] laleGg vfnsf] k|of]udf cjl:ylt tYof° lngsf lglDt
lhlkP;af6 kmfObf lng ;Sb5g\ . lhlkP;nfO{ lkmN8df Nofk6k sDKo'6/;+u ;lhn} hf]8\g Pjd\ ;Dks{
ug{ ;lsG5 . k|of]ustf{x¿n] pko'Qm ;Ç6j]o/sf dfWodn] ;a}vfn] tYof°nfO{ ;fdfGo cfwf/df tyf
yf]/} las[t -Little distortion_ u/]/ klg ;l~rt ug{ ;S5g\ . o;/L Unf]an kf]lh;lg· k|0ffnLn]
ef}uf]lns ;"rgf k|0ffnLsf] tYof°fwf/ lgdf{0fsf laleGg kIfdf 7Ls ;dodf ;xL ;xof]u k'¥ofpg
;Sb5 .

lrq ^=^
l8k|m]lG;on kf]lh;lg·


