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Projeccoes cartograficas

d) The Earth's surface:
acomplex shape

orientation, shape
of the ellipsoid

© by Stefan A, Voser

d) Geodetic Datum: position,

and size

b} Indipendent handling
of the harizontal and
the vertical

Mapping Surface

Projection Plane

€} Map Projecions: a flat representation of the Earth's surface




Sistema de coordenadas geodésicas ETRS89

+ E um datum geodésico
baseado no elipsdide

GRS80 e constitui a base
do sistemas de referéncia

gue usam coordenadas

geodeésicas (ou elipsoidais)

+ Parametros do elipsoide
GRS80

s a=6378137 m
s 1/f=298.257222101

Datum scope

Datum remarks

Entitiy Valus

CRS D ETRSE9

CRS alias ETRS8Q Elipsoidal CRS

CRS vaid arsa Europe

CRS scope Geodasy, Cartography, Geoirformation systems
Mapping

Datum ID ETRSE9

Datum alias European Termestrial Reference Systam 1989

Datum type geodatic

Doatum realization epoch 1989

Datum valid area Europe/EUREF

Eurpean datum consistent with ITRS at the epoch
1089.0 and fixed to the stable part of the Eurasian
continental piate for gecraferancing of GIS and
geokinematic tasks

sea Boucher C., Allamimi Z. (1092): The EUREF
Temestrial Referance System and fts First Realizations.
Verstrertichungen der Bayenschian Kommission f0r die
Intematicnale Erdmessung, Haft 52, Milnchen 1982,

p. 205-213 or

fip//lareg.ensg on.fr/pubvieurefinfo/guidelines/

Prime meridian ID

Gresrmeich

Prime meridian Grearmich longitude | 0°
Elipsoid ID GRS 80

Elipsold alias New Intarmational

Elipsoid semi-major axis 8378137 m

Elipsoid shaps e

Elipsoid inversa fiattaning 298.257222101

Elipsoid remarks sea Mortz, H. (1968): Geodstic Refarance Systsm

1920. Bullstin Geodasigus, The Gaodasists Handbook,
1988, Internat. Union of Geodesy and hysics

Coordinats systsm axs drsction
Coordinata system axis unit identficr
Coordinata systam axis name

Coordinats system axis drsction

Coordinats system axis unit identifier

Coordinats
Coordinats system axis drection
Coordinate system axis unit identfier

em axis nama

Elipscidal Goordinate System
geodetic

geodetic iatituds
Nerth

dogres

geodatic longituda
East

degres

allipsoidal haight
up

metra

hy=

i

ERTS89: Transformacodes de coordenadas

+ Transformacéo das coordenad:

geodésicas em cartesianas

X [N+h] cos g cos k
Y |= | [N+h] cos g sin A
Z [M{1-e2)+h] sin g

onde

N =afl-elsin gl e=(2FF)12

¢ Transformacg&o de coordenada

cartesianas em coordenadas
geodésicas

Calcula-se em primeiro lugar

z

A =aretan ; i ane ‘m‘m

Depois resolve-se iterativamente a

zero meridian

Symbols and Definitions

local meridian

[ve geodetic latitude

A geodetic longitude

h ellipsoidal height
X.Y.Z cartesian coordinates

radius of curvature in the prime vertical

;2 first numerical eccentricity
= a semi-major axis of the ellipsoid
eqUagaO f flattening of the ellipsoid
N;=afl-e2sin? g )12

y a2
(x2+72) . i :
—L N forlp,| <45®and h =— —(L=e®IN, for kp | 245° @, —aretan|— - ————

COS ¢, : iy ; (X' +Y') _eN

N+h




PT-TMO6/ETRS89 - European Terrestrial
Reference System 1989

*

Elipsoide de referéncia:GRS80
= Semi-eixo maior: a =6 378 137 m
= Achatamento: f = 1/298,257 222 101
Projeccao cartografica:
= Transversa de Mercator
e Latitude da origem: 39°40’ 05”,73 N
e Longitude da origem: 08° 07’ 597,19 W
Falsa origem das coordenadas rectangulares:
= Em M (distancia & Meridiana): 0 m
= Em P (distancia a Perpendicular): 0 m
Coeficiente de reducao de escala no meridianoaeh

*

*

*

Transformacao entre duas projeccoes
cartograficas

+ A passagem duma projeccao cartografica A para wojaqeao cartografica
B (A = B) faz-se executando os seguintes passos

1. Formulas da projeccao inversa de A

2. Mudanca do datum A para o datum B

3. Projeccao directa de B

Projection

Inverse

ll Projection

o Different Geodetic Reference
Source-Projection System of Geodetic Datum Target-Projection
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¢ O instrumento ma
projeccdes num d

apesar de esta se
um circulo

com em tamanho.

Indicatriz de Tissot

tematico que permite calcular &raecdes das
ado ponto é a indicatriz de Tissoe(ipse de Erro)
Se a projeccao for conforme num dado ponto a itriidea manter-se circular,

r maior ou menor que a original

Se a projeccao for equivalente num dado ponto éped\que a indicatriz ndo seja

Se a projeccgao for afilatica num dado ponto a atdiz pode variar tanto em forma

infinitesian circle

Mapping

Tissot's indicatrix
(ellipse of distortion)
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Indicatriz de tissot

+ Elipses de erro para a projeccéo de Mercator (egabt
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Projeccao Transversa de Mercator:
Formulas directas

+ Passo 1: Célculo das constantes do arco meridional

= Dados
k, (grid) scale factor assigned to the central meridian a  semi-major axis of the ellipsoid
¢, parallel of geodetic latitude (grid) origin b :
by central meridian (CM)

semi-minor axis of the ellipsoid
E, false easting (constant assigned to the CM)

N, false northing (constant assigned to the latitude of grid origin)
= Calcula-se

> first eccentricity squared

e’? second eccentricity squared

{-ab
e’2=e?/(1-e2) " a
n  second flattening n=f/(2-f)
= E depois
a
¢ ="—Q—Zaz
(1-e)"?

_a(l+n* /4

(1+n)
f { 86625 \ e * f g Ye? u 1493 2 e’
_ & 23 2 " c _ =c|- +735e
U, = ch((\ 3 11(125)| ]7‘5] 2 +45 6 3" 2 4 = 5 2048
65, e
17325, ..\ e* 175\, \e* L = o[ -222e? 4315
U, = L[(((— . c’+_1675}?— = ]c +15] 32] s [\ 4 ) 1024
+ E ainda
.1 2 '6
A if (16384 ¢ 711023)—”7*3 “—745 Ay o "-17111\—+1i1
(Il o4 4 |4 + U S T
" 8
(20464721 ,, ,\_, e® et v, = [~ 2727 0 1007) -
= M\ TS e +,,] 2 L TS AT

+ Nestas condig8es, as formulas para o arco meridséoa

. A — -052 -0st © ~08
Wy =@y T+ sin g cos g, (Uy + U, cos? gy + U, cost g + Ug cost g,
So =kowy




Projeccao Transversa de Mercator:
Formulas directas

Input: geodetic coordinates of a point P (¢, )
Output: grid coordinates of a point P (E,N)

L =0G-2))cosqp
w =@r+singcos @ (Uy+ U, cos? g+ U, cos? @+ Ugcos® )
S =kyw
R = kpa
(]— egsinzq‘-) -
A, =R
1 > 2
Ay = — (1 —t2+m?)
=g
As = L (5- 182+ +n2(14—-58)
h 120
Ay = _l (61 —479 2 + 179 14 — 1)
5040
A, =Ll Rye
- 2
Ay :L|S-t3+112(()+41]3]|
12
Ay = —_ [61 —58 2+t +m2(270 — 330 )]
360
E =E;+A L[1+L2(A;+12(A;+A;L2)]
N =85—-8S,+Ny+A,L2({1 +1L2(A,+ As12)]

Projeccao Transversa de Mercator:
Formulas inversas

Input: grid coordinates of a point P (E, N)

Output: geodetic coordinates P (g, 1)

s N =N, +8;
kyr
g = w4+ (sinw cos m) (Vg + V; cosZm+ Vy cos? o+ Vg cos® m)
Ry = ]\Uid,a
(1-e sin” ;)" 1
By = ? [61+90 7 +45 t} + 07 (46 — 25242
Polh
)il
By = —— (1+2t2+n3)
3 3 £ 5
1 2 ' 1 5 ; 5 >
By = ——t; (1 +mp) Bs = E|5 +282+24 8+ (648D
T AT .
B, = ——[5+32+m2(1-9t)—-4m34 By = ——— (61 +662t2+ 1320} + 720 tf)
4 = =gl ST ) A ] 5040 ; t :
Finalmente

¢ =q+B,QX[1 +Q2(B;+B,QI]
L =QI[1+Q%(B;+Q2(Bs+B;Q3%)]

r =hy+ Licos g

~90 1]




Transcoord Pro: formulas directas

M= ——— %
© Transcoord Fro V2 — = lg

Definigbes  Iransformagéo de Coordenadas  Ondulacéo do Gegide Estimar Pardmetros  Ferramentas  Ajuda  Sair

& Transformagao de Coordenadas

Sistema de entrada [PrTHoe -ETRBES Modelo de ondulagio do Gebide Sim
Sistema de saida [Pr-TH06 - ETRSES Wodelo do Gedide sim

Transformacdo Utiizada  [Directa

Descrigho Pardmetros |

wanual | Ficheiro |

Lattide [ [oo [os73
Transformar sar
Longtude |8 07 59.19
attitude 650.43
Coordenadas de Saida (Transformadas) | Coordenadas de Entrada
Altimetria: Elipsoidal P E
Transformagdo: Directa
Parimetzos:
M (3B -3 | Alcicude ‘_ é
e =
0.0000 0.0000 650.4300 L MDL
= i
Transcoord Pro Latitude (S) [-00° a 90°] (N) Longitude (W) [-180° & 180°] (E)

i

Transcoord Pro: formulas inversas

+ Dados: Coordenadas rectangulares e altitude ontiwadi=0 ; P=0 ; H=0
+ Pedido. Coordenadas geograficas e altitude elipppid ? ;A =? ; h=?

Vpo . T W e

Definigdes  Transformagdo de Coordenadas  Ondulagdo do Gedide Estimar Pardmetros  Ferramentas  Ajuda  Sair

ranscoo!

o

& Transfarmagse de Coordenadas =
Sistema de entrada FT-T406 - ETRSE9 Modelo de ondulacio do Gebide | Sim
Sistema de saida PT-TI06 - ETRSES Modelo do Gedide Sim

Transformagdo Utiizada  [Directa

Descrigho Pardmetros |

uanual | Ficheiro |

i ol
Transformar Sar

P o

abtade o
Coordenadas de Saida (Ty | cooraenadas e Enraca |

Altimecria: Elipsoidal 2
e =

Parimectzos:

B E

39 40 5.73000 -8 7 §9.19000 55.1545 eI

Transcoord Pro Latiude (S) [-90° a 90 () Longiude (W) [-180° 2 180°] (E) A




Transformacao de coordenadas: Folha Excel

1. Descarregar a folha excel em

= http://www.ordnancesurvey.co.uk/oswebsite/gps/deretervices/furtherinfo/spreadsh
eet.html

2. Moadificar os campos adequados:
= Da folha constantes

3. Introduzir as coordenadas que se pretendem aalcul
4. Verificar os resultados obtidos

@ Aviso de Seguranca  As macros faram desactivadas. Opcdes..

L25C3 - fe ‘ parts per million

1 2 3 4] 56 7 g 9 10

1 ELLIPSOID AND PROJECTION
2
3 e Dec Degs Rads
4 Semi-major axis, a 6378137.0000{ True origin latitude, @, | X| 39| 40 5.73| 39.66825833] 0.69234171¢]
5 Semi-minor axis, b 6356752.3141| True origin longitude, 3y |W| 8| 7| 50.19 -8.13310833 -0.141949519]
& Central Meridan Scale, Fy | 1.000000000000 afor OSGB36 = 6377563 3960
7 True origin Easting, E, 0.000 b for OSGB36 = 6356256.9100
5 True origin Northing, N, 0.000 a for GRSBO & WGS84 = 6378137.0000
9 aFg| 6378137.00000000) b for GRS80 = 63367523141 Stight difference in b iz due to
10 bF,| 6336752.31410000 b for WGS84 = 6356752.3142  Sifferent flattening values

11 All other parameters same




