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eaaQSca © G D J c a t o a d ©ea'zaSzs' ®ZSM© QiOcazsfS^ oirog § ^Sdcaoeocaof 
(Ellipsoid) 3© zBOOzs)* 6Szrf <f©Qod«Sca zsdzn c ? - aaSSca 
©6c3*ca3CDc32sf ®ea* ea^e^S® S S c 3 © r s d « S © c 3 ^ ©£b ©caftan ®0. 
eai38zrf© ©©© ^gdcaoKxa Qi©©e£ o i a g ca©csjec3^ dgca© 
©zndaScao eoiGca (d*o eaOtozn 2.4) ©zrf Qcfc^OtS. 

qQdexKxscf ©zsfzrfgca KX5»C co®ixf zsicJzn AA' $t5®ca ©coo 
eprssca (major axis) ©eeac, BB' qsaca $zssca (minor axis) 
«ces<; eoi$jzrf©0. ®®8 AO ea®cs> <?<5ca © 6 ° flote©a> efcod dca 
a ^25»d©caz5)> cao©ts*a5©ef ®zs>©"5. 6 S ^co *9.S. 6378.15 ©0. BO 
Ql© $dca ©zn epcocS ^co S .8 . 6356.75 tsf ®0 ea©zs> caSSca 
zS.®. 40075.1 (cax.24901.5) z9. $8ef&3s>a©ca (Ellipticity-e) eaeoza 
C3®3zrfOZD3QtaZ53,©COZ53' C ® 3 1 3 3 ® CO!®-
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Y 

B 

B* 

d\a esOeoza 2.4 

Y 

\ ° 
\ . p/ 

X 

tfio esOcosi 2.5 

e 2 = ( a 2 - b 2 ) / a 2 (1) 
b 2 = a 2 ( l - e 2 ) (2) 
Q i Q a J S ^ s .@cfc3@c3' t n o g S ® ( f ) 

f = ( a - b ) / a G3251 QJSjecSZr f ' e ^ O © S ) EOIZS CpdCT ©®C3 C30®0Z55B©O2rf 

1/f © e » g z a o c o ISO ' S . e5& e p s x o 297t53* o ® - € S ©S. q n g d e a c o ® S ) 

g P e £ 5 » B © c 3 \ PP' £ p 8 e ®toca X epzsaca c 3 ® c o caoc.zn © z s o * « 6 c 3 

Cfzsaooeaca ©©.(djo c s O e o z n 2.5) 



oaSS®d ff){£o 1 3 

d.T33»c3 ( G e o i d ) 

©@a3^ eaaSSca c a ® 8eo© e w r f r i c a t s f ( e q u i - p o t e n t i a l s u r f a c e ) 
© e r f c p b O ^ZSJDZQ e3255 eptad ©QCZSSB g g g © S O ® ( M e a n S e a 
L e v e l - M . S . L . ) c a ® 8 t o © oatfcSca ©cs" a\Q®zd. © ® c a ®i?a® 
coizB® e a ^ c o o ©zn ep3d®cozs> e a a e & t o ( d a t u m ) ©zn epzad © 8 epcoca 
0 ®ea* cox©zrf. o©<;, ©®® o a ^ c S © ^ ®Z55̂ ® e » » » c a ^ cpdisSDozstte-eS 
3<3©ca"c|GB3© oa^cSca© e p 8 e ® e o » © • rfo3co©ca* eaa^cSca easSozsi^cazsJ* 
©coo'eeca' ®eo:f 9gc3*eaocD®ca' ®®Z53* g ® 0 2551153. © c a ©coaQS® 
g©cfe3©e'? C c a * © o Q S z s s ^CX5 g g g g©<fca©e^ 0 £ > o J c a . ( d i e eaOzozsi 
2.6.) S J S Z D S S c a ® S c ^ s © © ® ®za 8 S O o Sgtssdzss ©eoSzs* © ® c a 
<fi)033®zrf® ©l^CDCrf ©8. dE3tO©C3* ZOltDca e f e w Z S s d © 2 5 1 3 © © . ©3x8255* 
eadttJ)*©32Sb®-€a 3eC3 Oa^c3©C3" C3X® 255X255^® OaS8©C3* © 2 3 * 2 5 3 ^ 

© c j c a O ©caog ©25538® 8©e3*» e?32>-*&ai3. ©sea*© d o o c o c a t o o 
C^grfcaotDca Cax®80® ©ZS®t>3 © 2 3 ©2533©t©0. ( (5 lC3 C30C0255 2.7) 

©23©C3* ©©Z53E5j\ © ® ® S e a © ® a5 lGc3255* Qfic3®25)C5-€S©C3^ 

ef©C90053©caO epznz^e© ©caocoea^zs*. 
d53305C3 

(ggdeaacoca 

6\o eaazozn 2.6 

^ © m J g c a ® z g 8 0 dsa toca 

eascodca 
d ^ e a eaOzoz55 2.7 

eascodca 
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3 62T> oSSs-d^ca 

eaSg^oGzs ©203* o5©253zs ram &&a® ®8z53* ©S3©203* SO 
z S d i O - e S c a 2 s d 2 2 © c 3 " oaSSca ® t s ®£03* tf ep0253*253©ca* epiS © t a o o ' t ^ o ' t 

©0. ®<§e3*e332S3d C38 OsSs^Et^caZSD* 6362323 6^253 O a 3 8 c 3 ®25> g 

© ® ® ®2530C5253CJxee z S O l C ^ 8 8 8 ® C ^ g © z8fc-€Sc3 25>d CD233 925®©. 

6 e a ^ s o o c 3 ® es*8d ca8 0(325323 eBzn $od®co2S> c & e K O c s s f ©203* 

888®25* S8ca g z g c a . d c a O c3D®d25as© S c a d © ({tsStsia&SeaJ e r f O o z n 

©253 2§S®253* S g ® 2 S ® b ' . Oa88c3 ®253 ©CS*® 8rSc3® ®25>^ qtsftS 
z8d|0-eSC3 25)d23®C3* 8g©253* Cp3d®2025> C ^ ^ S ® 8 0 ©S._ ©®®C3" 
ep©e3*c3o ®^®2s8^® © o o d ^ x cdcSozn c o m 2S3®0 8 8 0 23® eosS isseca* 

o0&. 'S)-es*£)Do2s c s ^ Q S ' ( c o o r d i n a t e s y s t e m s ) c a S z n ® 2sd2Q 
e3z?3 ©®©3®ca* e p 3 d @ t o 2 s Qts&xxA 'ge esscca' ( o r i g i n ) ©ca* c.i2S*®©. 

C5@®C3* C3® €3*0325X325) 8 8 3 ® <;x25©©©3 20382533 ©253 €3,03253 
5)-€̂ £)DO23I e a c * O S ®^232sf © © . d © o ^ © e D J S c a S)-eSf£)3o2s> c 3 e * O S c a 

( G e o g r a p h i c a l C o o r d i n a t e S y s t e m ) 203 eaaej ©2s>o*€&3@ S ^ D o o 2 s 
o ^ O S c s ( R e c t a n g u l a r C o o r d i n a t e S y s t e m ) 253® ©©. 

t$@co:Jgca a«oQoo2© cŝ QzSca 
(Geographical Coordinate System) 

©®C3 <s>2530 3 g e © 20082513 23d251 2Sj®C32S. £p£3 2S>gdx253* <J 253*2533 
$25ss3oo ( l a t i t u d e ) COD ©c^caso© ( l o n g i t u d e ) o c / O S c a 9x98253* 
C25»BC32S 8 8 8 ® ©® ®8z53* ^25J*®8. ©®8^ e3®£3©ca* S O <?£oeO 
QZ53 (+) ® e C 3 ^ , e3®23®C3* S O 2320g0 C33-©5 (-) © C 0 ^ Cf25®3oC3 

Cpo23Z5>C3 ® 2 3 © b ' . Qx©©(3? 2̂S«3oCSC3 9 0 ° 23 <pCDC32S* <DlS. <§280 
®0»2o*z53©ca* ( G r e e n w i c h M e r i d i a n ) S O 2nx©©2538dO 203 S O S d O 

®^(93o© ©2823 Q\®ci. £?25®3o© 203 © ^ © 3 0 © CSQĈ  ®2S3*€S C30q©253* 
©2S©25323 ©C§iJ253C3 ©©. ©©©©253* C 3 a 8 8 c 3 ®25j80 ©C30 0©lS253 
®253l23)ef8253 ® C J S o ®-^Qe<2ts! ©®8 C3® C*S»£C325)' «f25®3o© 

EOO ©<f©oo© cf©caz5J* ((p.X) c o z S . ecs»T3c3230 g g c f t a 038&5©C3* 8 0 
Cpl& g d ©«&253C3 29S©®253* © ® QTSSVCS 2§®3Z53© (<D ,X.h) ©0253*25j® 
2S6©® 20;2ScaO©23* ei©®- ®® C3oS^Qc3 ®C33§ C3arfc3c3 ®C03*eC323* 
g © < J Cp3®<£© 2 § S © ® SoOo©2S* ©2530®X253. ©®C3 g £ ) ©(53*25X3® £pO©d-eSC3 
©Z53 230^ 28b®0-eSc3 2S)d253 CftS- (<*lO C3020Z53 3.1) 
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6\o caOeotn 3.1 

eee$ ®sxteS3<3 S)«^£)oos» e^QtScs (Rectangular Coordinate 

System) 

®@ q?a© co® esasscats 8 6 8 ® ^ r f B ^ e c a ' X , Y eos Z 

cptse © e t e d c a . ®®8^ oa38®c3" © E s t e J g c a g e e*s»sca ©ea* 0 ( 3 2 3 2 3 

C\®$>. X ep£5»C3 @2BB ®0BC0'2S>C3 © ^ C S O ®C33§© 0©S2JJ $SC5 

Y cp23»ca X ef25»caO e ® & 2 3 ®S. X 200 Y ( f t s a ®<;2s® ea®ts 

23e®ca* 880Q. Z episaca oa96©ca* cg©€S) q25»ca 203 e a ® o a 2 3 ®8. 

(6\0 C3020253 3.2) 7 

C^O €302025) 3.2 



1 6 E G O ® E ^ » > E 

oaSSocrf g @®3Z35 (three dimension) c,cto CJSSDZSS (two 
dimension) Qza 0 8 ^ isOcpScoESJ* ®raO ©x^® S S c 3 ® t s d « S © c o ^ 

Sg8253 e^cotsf® satJocaS. ©® ca^eoa g s s f e ^ b - e s eg® ©c3oc.3©22 

e i ® 3 - ®®S^ ca® esa&scass) X zoo Y S«tf£)oo23i zaO^oSca © 2 2 

CaeCJO ©CSZĵ QZG (33253 $S>d Z 3-€#Q3o2S)C3 ©C325*8®0 ©Q25125)' g g g 
2§® @C33^3<22JS. 

2 3 D 3 S C 3 S-e^Gaots) c3<fQfic3 (Cartesian Coordinate system) 
Y 

3 0 0 P (300,300) 

200-h 

300 
<5\o eaOeozsi 3.3 

©® tsjScac, caee^ ®25>J«S3@ CD-e&Doota A^OSCAZSF ©0. 

©©©©25? C3® (523ST3C32S 8 8 8 ® X 203 Y Cpxe3J®d2S3* g2S)3C9 ©23>©C>. 

6 3 X 8 2 5 * ©©cs 25ie S^eOoocs) o^QScatsf (Plane Coordinate System) 
®dc. epfcSO <;X25J8C3 EDXZSJ. ® ® S ^ X $ s®ca fides* eptsesco ©eea<;, Y 

Cf2c®C3 8DE3* Cf25®C3 ©eC3^ CJl25?©8. (d|C3 £3020253 3.3) @ G E*5®3©C3* 

C?©C3 0 0 253 €pE53d ©33&203* dOO<3* CJ253* 8 C 3 # © 3-€^£)Do2S 0253 

fFCOCCZS* 8253 oScJ @ ( 3 E s ® : c C 3 ©25>3*d3 ©2£ E I ® ® . 

Qx©233 S-s^S3o23) acjOxScs (Polar Coordinate System) 

3 ® ®xZ5j©®^ QxOzS 3-Cw£)3o23 £3,03253 Offl®C3253*® ©C33^3 
© 2 8 . ® ® 23®®C3^ C3® § 6 G?S&KC3ZS> 8 0 g d ®X2B® ©23©tJ. 
(325»T3C3 codeos C3253 ca® c3*0d ©c33§ ©KSbOjs ( r e f e r e n c e l ine ) S O 
©jC E ^ ^ c a ©a cp^oe e s s u c a cas 2sd253 ©cSSoO epca'd ©zsJcSca 
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©ZSZJJ ci®S). ©@® ©zsJcSca " ĉDoeaca" ( b e a r i n g ) zn® © © . e a ^ © 

S O ® crfSo" ©caog ©bS)o£>zs (^eaaOzsj) 8 0 ©zBza C ^ z n ^co°c©ca 

ca«jcoa ©caog ^CQD© cacao ( T r u e N o r t h ) , g ® 3 z s ce&o' 

( M a g n e t i c N o r t h ) ©zoo* § S " e e ^ d ( G r i d N o r t h ) 8ca t o i t s . 

( d j o eaOeozn 3.4) 

C3£033 C 0 ! , 0 ' Z33® © Z D * ® 

ca 'Oazncazs e q , © c o o \ ? c a c e ^ d 

( G e o g r a p h i c a l N o r t h ) 8 s ? 0 z n 

^eaoO ©eoj 6 ® e a ' t f o z n © ^ ©Doetfzn 

© b o b © © *c|c3oO © 0 . g ® 3 z a e 3 > d 

©zaeca" c a ® ea'cSozncazs'cJ ®og®oOz5J* 

©0253*023 e£ ) zn e z j j d i ^cao© ©©. 

§ 0 C=Sd ©za>oC| ca i e i ca*®^ ( g r i d ) 

too8z53©ca"3 6 ® ©zswg caxetea"®® 

CQGi cptsaca ©023/13® z s d z n 

® b 3 o © 0 ca©3zn*S3dO 8 8 0 8 . 

©zaJdrntrf efzasooca zoo ©ifeaaooaOe o , z s f©a£o-e5caz5 f c a ® z a e 
©oQotazs ©cazrfzQ® za© S O d c a " g e ' g z a o O " ©zoOzs* ' g j i S S g e ' 
( g r a t i c u l e ) znSzn* sn$|zn*©©. § t53o qOo oS®3-eS©c3" d z n ® S c a a e 
o,©^cacazs* © o z r f z n , ® z sdzn S S c a ® (CW- dOzsf ra®gb-e&0cazrf® 
8Sca©zs> ©ozxTS®) ea^eoo o©«SZ5J* gc3*gzao8 @cao<;3©i©zn*. gc^gzso©© 
eoiOca c a a S S S zsdzg e 3 z n a,zs*©^o-eS©ca* o3®o-eSca ®ca d^o o O S . 
@ ® 8 eaoSoznoecazn* epzssooca Qazsfo Oza, © b o b ©zn epzsxS ©tfeasoca 
© b o b gzsf©^b«Sca epzjjQ c a d e ©eoJ Ozsj © b o b Sea eoicSca. 

'©zoopj caiezca*®' 2n® § doecaza* eaeej ©zao*«o3C3DZ5>3d S)-e££>3ozs 
g X KID Y epeocazn* eoo8z53©c32n* zSbSo-eSca ©za©b. © Q o ® coo 
S c s o e o8®3*a©ca* Sf ica® cameos ©®ca ©cao^ocotezn*. e a o o cRfi s » 
© 0 tyatfS fits ca®3zn Ozn g z 5 f © ^ b « S © c a * © Q o ©Qozrfzn © b S o © 
©zaoQ caiezca"©® ®ic. 8 8 O 0 fi©3. ©zsog e a i e z d S z a ^ ea©3zn*©d 
© b o b cagzo ©^zazs* 0z3©znzsO G®£)72>£> ©dcjznca 8©®zn* e a S O z s d g 
cfcecazs* ea*©cf. ©@® ©ZSDQOZS gSo-eSca S S c a © caqeoo ©caoqocozsf 
o8©o-eSca ®za d s j o o O S . l» 50,000 t q e ^ - e S a s * ® ^ S f i c a S z s ^ z n ® 
to®©cJ zS.S. 5 zsf Sf ica©® © e a . ® . 10 a,®3-e£ca cozB. 8 S c a ® z s 
^©eaJgca ©zswdejdi <;z5J*Ozn 8 ® o © b S o O ( 0 0 ©bSoO) gr^gzsoOzsf 

©COO* ©ESOpj C3lCZC3*®Z3f Sc3 &>l?S). 

<5\o eaOeozn 3.4 
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eaa®a2n.T3©cazn' epx©ea* S O ©ea.@. 30 zsf g5zn* 8 8 3 OerfzaOzd1 ea«;eoa 

®.@. 0.02 S . 

Q33(Qz3d«&®c3"c| GiG&tfeO cDcogia,, 8Sca®zs>0 epOcac §zaa 

©^cota* zadi-eSzsf zn® S S c a © ® ead®abOca toa dca toaSzaazadzntezn' 

ZSO©C5ZSJ,$ cazn OcoS . © @ 8 ^ ©zaadojdx $za*eDx5®z3T znio©eoaza" 

£Oig®zsf S g z a d z n OiSzrT, S S c a ® 8$»ac$caa § e * S S c a © ® eaadca 

d.zacoxzn*®0 zBzad® ^ s t o a t o ^ ^ 9 ^ ©©• d z n ® OerftaOza eoiOca, 

Sea'zodazrfSzs) ©zaadzspdj coa ;Q«SazB*©z3203©ca epadzssaS® Omenta*®©. 

d®ea*® Sc^ca©® epQoto, g Ox^cocrf epos) ©cad o 3 ^ ® o g 8 S c a © @ $ 

$xzsJ*8ca Qzsjca. S S c a ® ©Seod-cSca z s d z g gefcoecaa ©toa* 

epocazaznea ®za Qcg(gzs>d€6©ca* g f i d e c a c , ©Oznca®©. 

Qgj^cad-eSca S g z S S © © ^ 0 8 g®a-eSozsf®zs> S O S d « S c a 

zadzg c O z n eaaDzs zSSocazsf ©©. S S c a ® ® oS®a«Sca ©za Qea*2aSzsf 

Q c ^ f O j Z a d c S c a O 3 g z n ' zag,c3jC5i g,®0'€fica d ^ a o O z S . 8 ® e a ' ® 

g c o / Q z a d ^ S c a O ©coo^acazn'zna § e a © c a $ Oiqcots ' ®©. ®® ca?;toa 

caa®aznjo S S c a ® ©caacjacozn'szn' zn® ©© S ^ O ^ O 8©ctfe©cazn* 

caie^8®srf Sea g z a ® © . 6ca$ ca® zad®zaO Qgigzad-eSca zadzn 

C=c*$z3. eoxzSzaazsf g d O eg® ©taodza,dx 6 ^jgSzn"® g ^ S b s f z S S ® 0 

C&Tgta Sea g z a p . QzgtgzadcSca z S S © ® ^ epznz^dxO ©caa^acozrfzna 

«p©zrf eaQ©2sft5) eacog®Ozrf cagznacota zoizS eao®zsTza 8 ® cacoeaza'ca. 

S S c a ® gSzSafesa^znca ©zrfznzs* SxSzrf £caO eooSzaa Ozn ce»s>d«& 

zoa zsabSzs) czjaznea coxzn$ epOOaznca © c a a g z a e £3za©©. gg tQtad -eSca 

©sazad® eaotJOzs § 0 $ za©a caza, gSzSs^aacjzn c e a z a d - e S O e d e a d ® 

Ga-cSarrfezscooOcazsr ®2na®;Szn® c o t o a o c a z S d d d z a OZQ epxza. 

S S c a © q$8®d% e3o©<a3*Qznc30 eoxzSSca 53258®$ ©x$coza* z a d i « S z S . 

©©©Szn* 8g©znJ®ca' znO ®zaad tod i $xza^za*zS3© zoa epznOoaxi o i d ^ 

©zaodtadx ? i O z r f z S S ® 8 . ©®ca zBdzrfzad zgcaaOgcazsf SxSzn* eif ea^eoa 

<$Q gerftnaO S S c a g z a p . 



52 S S c 3 ® S<;s3© 

® @ ® 2§ca3©8<3 23380303253* eSSocszSzrf ea©25)*©253 ©©. z n g o " 
©®©0 25328 25328© 2§C33 ©25)32S8i3. 2825)8® ©23 SS* 25)©25J* 23© 8 2§C33©23* 
©JOJ ea©3253*Q© C3QS. ® ® 8 ^ 0 ,0325) ©CQ®C3253* 8g©253 2§C33©gc32rf 

ocdg) S d t a 8 ©2s®8. 

©zaoJcgdx ©2533*8303x28® eoo ^zsftnxS® ( s e l e c t i o n a n d o m i s s i o n ) 

a e g © 2Roc_S®0 00253 $©03* 8 S c 3 ® 0 $c .oe© $©<S"c $.253*253 
©s)o*c5offlxzsl® flgocJS. ©©8253* e a 3 ® 3 « 6 c 3 0 $< joe © ^ 0 8 ^ , 
©2530*830325)* <nD§&? 9©z5j*23© 0325 © x < ; ©253*23 ©253* $ Q t ;? $253*20823 
e 3 S . 9253* $25325810, S s l c a © ® o 8 ® o b d c 3 $ 2 3 © $©ea;o S c a d ® 

8c3°25)8 ©83238€£>C3 238©253 £253©©. ©* $2^© ©*©3© $^36 £a°©ZS*253 

$o '3c3c i e s x e s ® ® z 3 ® 8 . 

©2533823)81 eac5(3 s S S ® ( s i m p l i f i c a t i o n ) 

®®©e3* ©oo'docoo* ©©otfsadx S f ica©® e33®o«Sca $23© © 8 
a2€60253*®232D3©C3 d®23253 o S ^ 238C0X28®£3* 8 g © © . ®©C3 © 8 3 c 3 
coo ©8cog®o-eS ©233382581 ea^33o $c,3c3 © 0 . c a d e ©86)0 © $038253"® 
©25)6 ea8e ©8ato 3 © 0 0253* 238253 $2538 ©Sooted 1 253x§® $ x S 
©830©253"©cd' © a 2 5 3 * © 2 2 eS25^®25i' g O o 2 5 3 253X§® C3©^3. ®®£5^ 25)®253 

©zsoOeats* ea8e zsdzsfezso'q cazssQco 92530 ©x<;co253* ea*©3253c32s* coiS. 

$Sc3®c33s253B2S2338-€fic3 ( e x a g g e r a t i o n ) 
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