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g = Geocentric angle
n = Reduce (or) Parametric Angle
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N =PM = Radius of curvature = |
(1-¢* Sin* @) %/,
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Sphere
Fayie = R?

x= R Cos& Cos A

y= R Cos< SinA

z=R Sin &

em&%og&mmp:

I & ¢1—
fds=Rfd@
- @

Jas=Rcos 2fan

Ellipsoid
x =% Cos &I Cos A = a Cosn Cosh
y =y Cos & Sin A = a Cos nSinA
o .
z= —Eﬂsmczs = bsinn

. AP A
a R B l
cmo&%ogﬁsamp:
b2 v
ali-2) - . dg
stzjfé-(he"s"“t¢)%
cog?ogsmcqos

Jds= yCos Zar

2, g n B& a()(YS:)gL)SSJ(‘/S

tan & = -% tan
tan Jg = E tan &
g
tan n = % tan Dg
Ellipsoid sad,cd Dimension ¢
Equitorial | Polar Radius
1?.; Name Date Radius a b (meters) Hatiening
: (meters)
1. | Everest 1830 6,356,276.3 6,356,075.4 1/300.8
2. | Bessel 1841 6,377,397.2 6,356,079.0 1/299.15
3. | Airy 1849 6,377,563.0 6,356,256.9 1/299.32
4. | Clark 1866 6,378,206.1 6,356,583.8 1/294.98
5. | Clark 1880 6,378,249.1 6,356,514.9 1/293.46
6. | Hayford 1909 6,378,388.0 6,356,911.9 112970
International 1924
7. | Krasovsky 1940 6,378,245.0 6,356,863.0 1/298.3
8. | Australian 1965 6,378,160.0 6,356,774.7 1/298.25
9. | WGS-72 1972 6,378,135.0 6,356,750.5 1/298.26
10. | GRS-1980 1980 6,378,137.0 | 6,356,752.315 1/298.257
(WGS-84)
. WGS = World Geodetic System
- GRS = Geodetic Reference. System
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codgafrear  [GESndy 8obopmscgecgquacdonpd Q035288103
3cdq) Projection op: ooppSoocd Qw@o$qozs@98:®c§wéc§mé: o [gE&EClaogb

Mellwetde's prejection
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=

Inil

G Proiection ot
eg]féé:ogé ew%@e}eooo gae@o&saq)ep:oaé o%qrﬁs]&ep:@loggq)ogé eog.@

opdl 99805%3E 05} $p0r8anyeprsd c§oiodgSimapmronigpion cwd(g[giam
[g&loogu opbo0pdsp5: op520p3 o%q(ﬁgé:o%m:@laec‘}eom% 0§aodeS: seonsigaen:
( J)(S]lzg]e@)&n oo&'sﬁ Gdg.qo']oaélx 95:0%90 Cartographic  Projections 55{5 Geodetic
Projections 0% @&ﬂwén

“ Cartographic Projections ”

@o%qo%g]&wé o%cqﬁep:go ea%sraﬁeoao 0 : 0,000,000 GNP OCOCE
° ° ° C (o4 C (oo}
G@(L)QJ’): eq:s(c:)q)ogé QB:G;)G(\?%@:I mgom:ocﬁc?: ( Sphere ) m@@ C°°°2‘f°’§ eeor%.

QBC\%ODé C[é@(ﬁ@JO%@J’)tS?C\%O%I §é:ga§u:§u:@§ O%OJOS$8:QJ’)2 @[C\)O@C: ®Or]00éll

L

C Thesised s 'Sun 1 e
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“ Geodetic Projections ”

gjo%qcﬁg&we&it o%oqjeooapﬁ qp:goa%mf)mean ot 0,000,000 §.<§ F2000D
ocomigpilgdear oeomicwcd (Medium Scale ) | 0eon[03: ( Large Scale ) slgoepn gaco:
o.)[ggé 095%860'9:330363% 9@59@§ oéaoo%e@o% o?ogcnghqcoao Topographical =~ Maps
gpiopt 9a0bilgogdlaopbi oagoldhiea: ¢ Oblate ellipsoid * 93[gd 005¢05q) 8803 quocd
20p) QEdgudgedepIzac3o’ 0gordelinadid: [geodaE:gddlagdn

wand§  elgde:BiBicose @BVOMBYeon o t 9,000,000 ocomiefgd
g2 ( Internatioanal Projection for 1:M Carte International Series ) @8 Hayford ( 1909 )
3l International Spheriod (1924 ) 93¢ me@é§ " Polyconic Projection B@mézem&l
o cwode/ 0 8&1 o cwads/ J 8&i o cwobe /g BEsE waelmmoSardigisarn oroo00l
5 +J9000 | ©em: Topographical Maps ep::no:dg:ooé Lambert Conical Orthomorphic
Projection [gScvpSicomén efpgcdsé elgonqididigoseacgad o6 codde/ o 86 o
wode/o 8¢ 8¢ bg coode / o 8€ o[gdepicd Cassini Projection [g§copdieomta 1830
everest Spheroid o 9o6[gd Indian Datum g ©BWOG:  socddE b
oodesdiepd [g8cloogdi jooo [gpdebeos) 1830 everest Spheroid §¢0& Myanmar Datum
3 efp&icdf: UTM  0$8[g¢ (o:q0000)0emicgdap: 0288E8cim005 aobandesff
dcloopbicudlgdeomelgdepioniadioopd Geodetic Projection ep:(gddloogdi

on CONICAL PROJECTION ( oocomgé slgdeomiep: )

(»)  One Standard parallel ( Simple ) Projection
-4

R =

) -

C =

A -
s
3
)
£
T
-
£
-

Sczle along the meridian h = 1...... (dp =R d9)

Scale along the parallel k = 2 sin AL =R (cotd,-AA) sind,AA.(p=R cot ¢;-RA )

R Cos 9 AL R CosdAA

C:\Thesis(d)\USanA.doc



v
~4A
092q .p AA =R cos ¢ AL
‘o‘ﬁ Rcot . A A =R cos ¢ .AA
//A;; “era AA =sing AA
) --Ja o = ¢, [0l
Reos ¢ — \ , @
L \ AA =sin ¢, - AA
\ /’ - sin 9, = n 0y WO5edER§loEdI
. /
4
~_1 -

0Q =OP =R Cos ¢
gj Projection 085 em&d]mqyﬁep ez, qo’]eéu

(0)  Meridians Qo :Dé Projection @Eéoge gané oogqjé GBO(SQJ‘J J?Egc)
el

() Meridians opisS Parallels o 005908038960003905 > G 8&: @o%@oaéu

(p)  Parallels op: o) 02092608 mé[§| o&mocﬁgg 1ot @&Déu

(9) Standard parallel &5 Meridians ¢p: 0359 oSs’aogasraco sep: e§m§o']ooéu

(9)  e§umonfgés Gonfolitial [a8[gé: e%o’]u Bead oo 2em5RmE
B§:03c0m:(3 Belgdoogé 9'3(\3$s‘398 ooog;n§q03[§5 eS‘QneeogcooS@S 18 20R$
2068 oemieadomnep: [PBremzan(gé: 130t eeap qol

(6)  Geometrical §¢ Mathematical §p5:( )841 eClE00q) oopdeaadamiclaogbi

[Q) Standard parallel @ Latitude §é GG projection &) Vertex § ac;améeo:r)ccmé

AA %é‘smem@éwéu
\Vv
'y, N

Qﬁ’@o | 3

..... ‘//< é ~ i ;Lﬂ -  Segtondard paralel
<%7 i 1,91;’“\;3( ><>

S B

.y ;

Fi1c. 108.—Relation of Grid to Graticule.

'S L)
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Grid Co-ordinates ¢p:0R05c00>q§4$ deangpbion e‘:noo%]mc%&@&o’baéu
x (easting) =[ R Cotd,-RA® ] sin AA

=[ R Cot®,-RAG ] sin. [sindo-AA]..(Ad=0-0,,AA=A-A,)
y (northing) = p,.p Cos [ sin &y (A-2Ay) ] eoooorrsronnn (P=Rcot¢-RAG)

Scale along the parallel k =sin¢, Sec ¢ {cotd, - A }

Scale factor along meridian, h=1

waewd(g3ean slgdacni(Graticule of map)pd boBpmdslyé opdesnnnd
oo sanéfopSordeagpod  saagmacoioy ey $egdavmicdaomngbeop
R, §q5[gbcloopSi

Q)ofo)oPgEiea: conformal oadoogBe§eons sanéopSondeaynadocmreadon
(h)sé cogfrdmbeaypod oemrwod (k)ob ow: peog  RodmBBodeanssl of
coooaé Qeoa§e§:ep:ooé conformal ch%oog?%soao e@c’gewo:oo&gm:eq:a@ooésaoocﬁ
§EopS[gdclaogb

Conformal ch%oog)%q%q§ oachgoSGJoS:nq mo:sps*amo%oao%o% oem:ooa%m:c)é:
o §eepdfgdearncfozpéendidcan Projection ¢ h=1,K=psin ¢,/Rcos ¢ q§3eps h
=k 92[gdquc305clo

h=- Rd ¢

k=p Sin¢,/R Cos ¢

dp . pSIn ¢o al
~Rie = RCos & ( p=RCot ¢, + Rd})
dp

— = —Sin.Sec pd¢
p

Tolteval 38@515905 gge@:sn&ooo%gq%moo’]eéu 6o 925030210603695
s podaodayiaéilyé-

T, ¢
tan ” (— + L8
p= .#.2_5 sy swa e e [ e OIER)
° tan"(Z+ 9_)
4 2
n = Sin ¢,
HDOONHD, oeonwcdom “k T on - Lot RLE

otcé Projection &) oqogove%?f:ep: o2
X (Easting)= psin 4A
Y (Northing) =p, - p cos AA
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ozt A - 88pcBancdargS santops

L

Ao . éemgﬁcgg (Central meridian)
00 ¢

o - Blogrbeend coerd

do = oo 035 (Standard Parallel)

@GL«S@O'] Formulas ¢ dgé Standard Parallel é Cone  922: Tangent :ra@;ccn
Boonofgd  GEdoogdedl 'y moe$m$92\s§[§ ocoiecdomen © 1 “gdegclaogd
B coodooph: brogdopSeoianopdsesl ecom: wogm@mmoeme@oé dogBopfst
oBR8Es73E: ¢ 80§a§ opreoianeonmsl eemivadoren ( ::i )sraog [gconoofed
500loemiondon  [Frentangs: wod0059§ sagpajcdeanepé doogdss een:
ocdhom 1 ”sag$eooo:em?c\>(—§§)sa[§59cqpq%8q$ Secant  (o$:[goded:) [geod
BAGEge doogBass oem:sufo:(—é) §¢ 098ddedmgs ¢ 8o§mong osm
2601200 (+8—1-) on§eonsopt: eop §eeoepdi

Belopé doBpsy §oéq m@eo)sog$:nc6§ Jd(G§.cn: [opesep
J)2 oobsps: Secant  [godep esepB.0RE demiado meneeonepé: 1603,q0(g¢
dco qéogg (e meongselgdac &anoaegoocucoeo']@ogj 2109828 Claogdi

Gmcﬁeco%@o’]('eep:o% @é§ é@oz%éo’]wéu

One Standard One standard
(Tangentd Csecant )

Two S‘fandavd




_O?_

e@o%&@&sxg o?:@eoao o%qo%gq&:né Lambert Conical Orthomorphic with
one Standard Parallel ( Secant ) gadjigr02:[g60loogbn weg 05 Computer Program ¢p:§
B5§bclo€anaopded 6e03,qd s263l 9260l crooenE§oog) Lambert Conformal Conic
Projection (or) Lambert Conical Orthomorphic with two standard parallels <73030
Computer Program epéeog qecu&o']wéu Qﬁo&qjcﬁqécﬁ oacoooo% cooapgoogg]cﬂm
Computer % Program g2 :D.g§ qo’]ooéu poe> Grid I B + a&ﬂm Standard Parallel
..:é 19 * Latitude 000@5@ sraEp Standard Parallel's  ¢p: e%o’]uoem'co&ooo “1 7
adegcon cofops B 16°09' 3731715 " §& 21° 49' 23.46365 " o3 20p5 Secant Line
uoSogo sep cOgopaegp: m@@j G103 gt ocug?ogsqp (g6 obigq) opad[gé: ead),00pd
oBod 16 ° 30 §& 21° 30'08990 do@Bpsmlgboonig) codgéidd,om: e@oem
s@.qo']oaéu o3, ca05copd: oaa@§eogécoa. Grid Co-ordinates gz o% Be 0§
33 B4epopT scpqegSom (oo

[§$m%563§: Lambert Conical Orthomorphic Projection & Formula el el

" For the Ellipsoid "

" Forword Formula "

x =0PSin &

y =0,-€ Cos®
823

K, = = 0.998786407
824

K=K, [m, "/ (mt,") ]

p =K, 4Ft"

O=n (A = Ag) ==mmmmme (n= §m@°)

m= Cos-¢/ ( 1- ¢’ Sin *p ) *
t =tan (" -*4) /[ (1-eSin@ ) (e e Sin @,)]
F =m/(n'ts")

* Inxerse formitila "' ,
2,8, 9o, ho, 1, F 88 p, 3 0000 B @6039_303&330@ x §¢ y B o
;{:‘dmu
¢="lh-2arc tan {[t(l-eSinG )/ (l+¢SinD )]}
jogé t=(p/aF)™"
p=2[x"+P-y)]%
A=©L + A,

© =arc tan [X/(ps-V))
To avoid the iteration

O = X+(h+ Sel+ ¢y +-wmm)Sin 2X+
+(7 €'+ 29 €%ag + - =mmem ) Sin 4+
+(7 € - =nee ) Sin 6.X

g]ﬁorgé)(=n/g-23rc tan t

WemB0§ 0B meesl meol GEicopdioy cwomogEicoph: eopfgrcyeom
Lambert Conformal Conical Projection §§§5:0.J>égj @é33q$ oo5éoo§@sra5cﬂooén

L
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(9) Lambert Conformal Conic Projection with two standard parallels
( Lambert Conial Orthomorphic c?méz eaTo'loaél)
Lambert ooé g) Projection smionégodmeslonoé UTM opesl opd
Transverse Mercator Projection s'aocué (ogrz J) 956035 ooﬁ'leooé
m&@ao’]wén aSeooSmé: 93380’] Conformal Conic Projection 9903059
Sphere eep Ellipsoid 3303080'] @éoem&mé@a@ UTM og% Sphere
20pcdon 0o&geelopé: 0wobgB3qoloogd

\ A
n
"\
ulR \
R Co!
Reosd @ _ o j>, Ress P
3]
/ ° \ (—é
/ \ AN , ! ?))
®[e— Rreess — x

aJodaedgéiad ooéem(ﬁ@pog&mé Conformal oca%oog?q&ﬁqégossj [Geod
coneonelos cansd fjogSoadeagpod oemivcdom “ h” §& cogdapSondeaypod osom:
ooSooo k" B,0005 cppBqeoepdi cwdg3Biears One Standard Parallel § h=dp/-Rd}p &
= Sin ¢, p/ R Cos ¢ ofoéfg§eopdqopoparcloophn B eoodwslon Sin ¢, = n o

QQGaﬁmé weple Sin 4, AcEGiBqorefen e@&%&cmw@é Sin ¢, &
0§y 035 “ n mmo@@: GEon$d: qoig Q8 ocugfzml &SeeoTeméj
c:moSo']saogE ogcﬁooos::go ooéo% ecp, 850’103éu

ogaoqjcﬁmq-
d n
Lo (n oopSesbeatoog Cone Constant [8claogSH)
Jdp—p = %os—-;- = -n Secd .d¢ mcms@oqcﬁqo&ﬁccg gtomimEBo§odande)

walmecliol me¢edonbomgadaEélaé k psé n oo§Giep: q§oonesd
kgdcloogdu
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Log Cos ¢; . Log Cos ¢,

n =
Log tan ("4 +%/,) - Log tan (/s +*/)
R Cos ¢ tan'(*s +%%)
= =
n tan (/s +%,)

k=h= Cos¢, . tan (“a +*4)/[ Cos ¢ . tan" (s +%,)]

" For the Sphere "

Forward Formula
x =p Sin 0
Yy =po-p Cosb

Zjopt
p=RF /tan" (™5 +%)
6 =n(A-A,)
po =RF /tan'( "y +%/)
F=Cos ¢;.tan' (/s +*/)
n=Log (Cos ¢,/ Cos ¢,)/ Log [ tan ("/s +%/)/tan (" +%/)]
¢, A, =the latitude and longitude for the origin of the rectangular
coordinates.
¢, , ¢, = Standard parallels

"Inverse Formula"

R, &1, b2, Gos Ao, X §.§ y 09%;@:03%@: n, F §<§ Po m$?3:o%.s’ao: Forward Formula ©
32(\8050003 ogcﬁogo}%ﬁ%éo’]oaéu‘

$ =2aretan (RF/ p) -7/,

L =0/m + A,

o =+ [ x*+ (po-y)?] "2 taking the sign of n

8 =are tan [ x / (po-y)]

" For the Ellipsoid "
" Forward Formula "
x = pSin 6

¥= pPo - p Cos6
K =pn /(am) (or) m, t" / (mt,")

p=aFt
8=n(-\, )
po =a F t’

n=(logm-log my)/ (logt;- logt,)
m=Cos ¢ /(1-¢* Sin> ¢ )'?

t =tan (4 -% )/[(1-esind)/(1+esin )]
F = m/(nt")
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" Inverse Formula "
a,6,01, 02,00 ho %8y 00§3:03 520t BYB: n, F s p, B Bopd: q§B:[gdclom
& ="/,-2arc tan { t[( 1-esin ¢ )/ ( 1+ esin ¢ )]**}

t=(p/aF)"
p =t [x*+(p, -y)?]”* taking the sign of n
A=+ A
@=are tan [X/(po -Y)]
a)eusdg3Bieon o§oedetisdagm Wit sBw og]qloﬁqé ¢ ¢ ,
¢, ©p§) Standard Parallels ( J)?‘?é Origin Latitude o%p’]o&cm@ : = m%w &cf:
Scale factor o3 61 0§ Giap: 0po[gRrdESA} agudongn e [gE&ECIoR

" Lambert Conformal Conic ( or) L.ambert Conical Orthomorphic Projection " a

¢
ez} O

(o) Conformal @ﬁwén

(J)  Parallels gp:cd seopdsacoigPIdEd ©0E3(030> Origion §¢ §:ascoscy
520309260t §:c000060(gd(G: 1 Origin sEeotapiccsccul sapga60iEp:
cotoanerolgds) 0dopenddEen: [gdesogoopd

Meridians gp:o0pd 9203092608 sraaffl oReds) 0053 gagiEionbepilgdes (s
Parallels gpigan: cconGecdorgn SEigodaopdi

06mEEPEa0Rd omg?og%&oacoTog&e§m§o’]oa@u
269,926§205m)5(g§,6900 6308§EEB 920305 ZacRsEsagdoodl

Johann Heinrich Lambert (1728-77) ¢ 1772 98602¢  [0js0cwdcno>30laoghi

TN 7~~~
™S O
Nttt St Syt ~—r"
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1: 1,000,000 (4°%4°) &fgqe (1°%1°) 1" : 4 miles goG36qpr005e05G

96 97 98" 99 100
24 24
A E| I | M
23 23
BIF-~J N
23 \93j 22
C | G KO |
D7
20 %M . 20
06 ° \97 " 98" 99" 100
Quarter inch known as 93/A,93/B, ..., 93/P .

Half inch known as 93 D/NE, 93 D/NW , 93 D/SE , 93 D/SW .

One inch known as 93D/1,93D/2, ..., S3 D/16 .

1" : 2 miles, 1" : 1 mile c@&}ﬁﬁqpamg?o%q

96 15" 30 45 a7
21
1 l\ﬁ 9 113
45' — WJJ NE
30"
3.L.7 1135
18' SV;I\ -+ gE
| 47 8 16
0 : . .
% 15 45 97

45'

30°
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e+ Cylindrical projection op:

Qbtigyz / ‘

Crhnenica

L

N
\‘ﬂ\\ ﬁ/ A

aocuéfﬂ@(f: @10369:130 Normal, Oblique &cf: Transverse (g) eﬁ’ps@yﬁ msw@$zogé

15

3 3o cocbedmEgayre @50’]03 I
cie L S &

eq ?35:035 h §<f: ko%oogécg]c Conformal @@G@'}c. e 2 @ G’USQ)&S: 9$m$
=20 Conformal 0§0j05qC:00d992t tangent Cylinder (4 orpdesncdgliod sudfgecy

D’ 24 o
x, /
D G
/ X y
y SN — K .
X1 Y1

2 /

A x B

Conformal 8$20p5¢ Central meridian §& 52605008 5(c)oa[030:§ 2HRecdsé
B30059721{g0de) 00589600 C\%E:m:%méﬁogée(ﬂ‘mem o§doebet: el
283601 § 220580053)E: opes(géadesl Clasgi
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Mercator Projection

s

Mercator Projection

==y m—— W
SEss Hf,w.ﬁ«a:: — J/

/ /\151|J.r|. ST

VUr) Jifl,,;l Pt

Perspective Projectlion

ale long the meridianh = dy/Rd ¢

=

(dx = R.d\)

dx /R Cos ¢ dr

Scale along the parallel k

=k @o%qe iu

cg)%coq h

C
a0

snformal 0

dy/Rd¢ = dx/R Cos ¢ dr

dy/Rd ¢

Sec ¢
R Sec ¢. d¢

c < <
O’)C\EOGOOO =

0§

e
C

3

3
°

N

B¢

Q
29
y = R Log tan (/4 + ¢/2)

dy

Agd>
C

Systems and Map Projections'

\
)

=)

- DH Ma_llx'

gram from 'Coordinate

A1 a
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On the globe azimuth = tan” . R cos ¢.A A
R Ad

On the Mercator Map, azimuth =tan’ . Ax = tan’. R.AA

Ay R Sec ¢

" For_the Sphere "
Forward Formula

X = R (A - Ap) ===--- ( A\ is radian ).

y = R Log tan (", + %)

h =k=Sec ¢
Inverse formula

¢ = ", -2arc tan (E7R)

A= X/R + 7\40
" For_the Ellipsoid "'
Forward formula

x=a A-2A)

y= a log [tan ("/, + 4’/2).[1-6 sin ¢ 1%

1+e sin ¢
k = (1- €? sin® $p)*/ cos ¢
Yy =1log tan (Vs + %) - (€% + €Yy + g+ —mm- ) Sin ¢
+ (€'t ¥+ - ) Sin 3 ¢ - (%5 + --—- ) Sin 5 ¢

' Tnverse formula "

o= "h-2arc tan {t[(l-esin )/ (1+esin )] %}
Q)R t =¥ - (&is the base of natural log 2.71828)
The first trial ¢ = "/, -2 arctan t.

A =‘5t/a + Ao

To avoid the iterations
O =x+(eh+56+ey+-—)Sin2x +
+(7€"45+ 29 €%p40 + ---=) Sin 4%+ (7% 1p0+ - ) Sin 6.3 - -
)oR€ X= "/, -2arc tan t
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“Transverse Mercator Projection ”
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“ Transverse Mercator Projection ”

Qﬁo%qo%g&oaé Conformal QCS%OD%)%%]I Regular Mercator Projection A oM
oamoschéé: ooﬁoa@pg@ooozo’]oaéu o%eoa%wé: Regular  Mercator § socoéslea:
s%ecgcno§ Tacngent 0893 eq:e@ooo::uésfam: Gccooéﬁogﬁioo%ecgpog soc;;&ﬂcm:
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B33 Bodop: (Bepcd) socvudslBecgom [/ o8& / canéfopSepiaogd 20§
00p052[g¢ odep ded Mg BRI candfopbapist 2BeEONR conddopé
Spherical Triangle ¢ Spherical Trigonometry obtq) CROPESEWGFIE cudlgooo:

(S8

Or]:).)éll ’

+ %) i
/LY t
D p.2)
/(419.‘ )S, Ve
— — T T~ \w
E l . “N o
\ l ™M (L"Q

638
EMNQ 30003 “0” 003§ equatorial plane [48aopSi TOT' 20p5 aognols:

§& obkgdiop:
92605 So ( 9o,A, )

The origin of a TM Projection

TSoT!' = TM Projection @ Central meridian
S.M = 0,
0Q = The radius of earth @5@: c;&ooé TSoMT'

o3lodeom "o" 0§ [GEBea: coon§econadeS

Transverse Mercator Projectioin ooé Regular Mercator Projection s90: Transvers
wbopimadg  my$oaBepienicl  dopqay opodgodantfgé &l Retangular
Co - ordinates 2>0590530562C0pS: -

X = R(A-A )°=R(0 ) ...
y = R log tan( ms+¢> )=R tanh™ (Sin ¢)
k = Sec ¢ 08 @50’]ooén wCo=f)
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Transverse a 206IMFORC

o%oapé Cylindrical meridians eﬁo;gﬁ@mén
DP=f &§ angle S0OQP = o 0 2cdecdooxfgé:{gé

o%_@@mo’]oaéu

(i) Spherical triangle NPQ op€ cosine rule 92§
cos( 90-f) =cos[ 90—( A-A, )].cos ¢

()  BspSiopg> Spherical triangle PDT cpéopd:
tan (90-¢)=tan[90~ (¢o+ ®)].3ec (A-A,)
cot 9 = cot(d,+ o ).sec( A-A, )
tan (p+ @) = tan ¢ Sec(A-A;)
ma(gto) = tano

o =t [_tand -6

cos( A-X, )
Me x = R tanh ™' (sinf)
X = R tanh ™' . B (or) 4 R. log (1 +B)/ (1-B)
Qe vy =Rtan” { tan¢ 1- 6

cos( A=Ay )

" For_the Sphere "

Forward formula

|
i

X = RKo arc tanh B

= % RKo.log(1+B)/(1-B)
Y = RKo {arc tan [tan ¢/cos (A-A,)]-d }°
K = Ko/(1-B*)*

o)og€ B = cos ¢ . sin(A-A,)

Inverse formula

¢ = arc sin[sin D/cosh (x/RKo)]

A = A, +arc tan [sinh (x/RKo)/cosD]
o€ D¢ =Y /(RKo)+¢,°

Sinf =sin(A-A,).cos ¢=B. ...

TDSo MT 2ogd "o" 03§ Cylindrical Equator plane [g62op51 DPQ , MNQ, SoQ

PQ=90—f,PN= ¢,TP=90-¢ ,angle MIN =( A-2, ) §& TD =90 - (¢, +®)

(D §§ ¢ :Dé radian )
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ator Projection.
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(After Deetz and Adams, loc. cit))
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(;o) * Universal Transverse Mercator Projection "
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" The UTM Formula for the Ellipsoid "

" Forward Formula "
x=koN[A+(1-T+C)A* 6+ (518 T+T+72c—58¢& )A"*]

y=ko [M - Mg+ N tan ¢ {A2/2+(5-T+9c+4c2)Af/a4‘+(61—58T+T2+6OOC—330e’2)A6/7eo}]

k=ko[1+(14+c) A2/2+(5-4T+42C+13c*-28¢€?)A*/ 24+ (61-148 T+ 16 T?) A®/720]

(o)
K=ko[ 1+ (1-€%Cos’ ¢ ) x* /2 ks’ N?) ]
Where ko = 0.9996
& =e?/(1-€%)
N =a/(1-¢* sin’ §)
T=tan?}
C=¢’cos® ¢

A=cos (AL, ),withA and]A, in radian

- M=a[(1€’/4-3e%/64-5e%256---)p -(3¢’/8+3e%/32+45e°%1024+---)sin2 ¢ +
(15¢*/256 +45¢° 1024+ ---)sin4 ¢ - (35¢°/3072+ ---)sin6¢ +-- -- ]
M 205 003880560§ 9200506961 Bemome ePs60:es [gdSloogd

" Inverse Formula "
=9 -(N;tan¢/R,;)[D¥2-(5+3T,+10¢c,~4¢c>*~9&)D*/ 24

=(61+90T, +298¢c,+45T>-252¢*~3¢,>)D®/720]
A =% +[(D-(142T,+ ¢;) D6 + (5‘—2c1+28T|-3c'12+8é2+24T,2)D5/120]—:—cos¢,

,¢.aw(3‘e./2-27e,3/32+---)sm2p+(21 e2/16-55¢*/32---)Sin4p+(151¢€>/96+--) Sin 6 + - -

=[1-(1-) " /[ 1+ (1-¢)"?]
=M/[a(1-€/4-3¢"64—-5€%/256----)]

—=a/(1-¢’sin® ;)
=a(1-e*s)/(1-€*sin® ;) >
=x/ ( Nl ko)
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Lambert Conical Orthomorphic Projection && UTM Projection 03 a
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Lambert Conical Orthomorphic Universal Transverse Mercater
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Psrameters gxmw

WGS-84

l GPS

Geographical Co-ordinate

v

Cartesian Co-ordinate

|

XY, Z
Parameters + A x, +Ay, +Az

2 =

=)

Any Spheroid

l GPS

Geographical Co-ordinate

.

Cartesian Co-ordinate

|

XY,Z

Parameteys -Ax, -Ay, -Az

‘-&--I‘b

Geographical Co-ordinate © Cartesion 23 ¢ E:03000591050 (known ¢, A and h))
5 e PRPIYPY

X =(N+h) Cos ¢ Cos A
Y = (N+h) Cos ¢ Sin A
Z =[(v*/ a’)N+1] Sin ¢

Where N = -
h = ellipsoid height
e? = _alh?

a2

(1-€*sin? b)”

Cartesian Co-ordinates © Geographical Co-ordintaes O%G@’)&Q\)%OSSJOSQ

Z+e'?bSin’0

¢ = arctan -
p-e’aCos’ 0

A = arc tan Y/X
h =(p/Cos ¢}~ N

Where -
Za

0 = arc tan =<
pb

( Known are X,Y,Z)
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Element's of Cartography Edi (2,3&4)
An Introduction to the " STUDY OF MAP PROJECTIONS "(J:A STEERS MA )=

Coordinate Systems and Map Projections for Cartographers (ITC,K, Sijmons and
P,Oxto by 1977)
Map Projections [ AK Sanyal, M.Sc,M.A ( German) ]

The Lambart Grid for India (LT. Colonel CM.Thompson,L.A)
The Universal Grid Systems; (UTM & UPS)
Map Projections Used by the U.S Geological Survey (John P Snyder )

The Properties and Uses of Selected Map Projections ( Tau Rho Alpha and
John . P. Snyder ) ( Pamphlet ) 1
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