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Types of Coordinate Systems
(1) Geographic coordinates ((¢, A, z)

Elevation (z) defined using geoid, a surface of constant gravitational
_potential
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Map Projection
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Parallel: east-west circle on the Meridian: north-south line on the

Earth’s surface, lying on a plane Earth’s surface, connecting the
parallel to the equator poles
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N Parallels of latitude divide IE] Meridians of longitude divide
the globe crosswise into rings. the globe from pole to pole.



adads OO o a5 Cowl Hledl i 1 wed t (DOMMNON) slél s b 4e
Oyl abhids SO ol Py S0 OHle @0l 5148 lgiwl axis g
axiuo b 0,35 oo Al o 31 4T Gghws p W06 b3 G wgly 5l cl
aG] G 2 g 9SS (0 gt 4230 A0 U yho I LSl 0 ye gl
P e b Jb By ol oga 50 b bl Igl Jlub jo akds

.Os.ébgs.oos\*ob



Latitude

-

Morth Pole 90

plane

Angle of latitude

The distance in degrees,
of the equator.

- North Pole = 90° N
- Equator = 0°
- South Pole = 90° S

If you draw a line from the equator to the
center of the Earth and then to where a
person is standing, the angle between the
two lines is the persons latitude.

Latitude lines are also called PARALLELS because they run parallel to the

equator.
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LONGITUDE of a point: It is the angle Mg oo 25 b (B 1y Jeb o]
between the plane of a particular
meridian and the plane of another
meridian taken as reference.

Longitude L is measured in degrees, from 0°
until 180°, either to the East (E) or to the
West (W) from the meridian of reference.



Longitude: arc of a
parallel between the

prime meridian and
a given point on the
globe

Longitude
angle

Prime
meridian /4

77777777 A The latitude of a parallel is the B Longitude is the angle between a plane

77777777 angle between a point on the paral- passing through the meridian and a plane

lel (P) and a point on the equator at passing through the prime meridian.

the same meridian (Q) as measured The longitude of a meridian is the angle

from the Earth’s center. between a point on that meridian at the
equator (Q) as measured at the Earth’s center
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PROJECTIONS

» projection process involves stretching and distortion

Corbis.com




PROJECTIONS
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» ho matter how the earth is divided up, it can not be
unrolled or unfolded to lie flat (undevelopable shape).




What is a Projection?

« |fyou could project light from a source through the
earth's surface onto a two-dimensional surface, you
could then trace the shapes of the surface features

onto the two-dimensional surface.

* This two-dimensional surface would be the basis for
your map.

Map Projection - the transformation of a curved earth to a

e

flat map
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I(KPIBERT CONIC PROJECTION
[g(ﬁoi thern Hemisphere)

(a) (b)
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UTM i gai piowo

(Universal Transfer Mercator)

s dlaiol jo dilgiw! &5 Gglas ! b Cawl 59515 o poivnsw diliio s (9
Jg= 1y @l ailgiwl 500 Gyl ar0gh (o0 (wloo i b 0)S 2 luwo Ll
2985 ol 695 2 1) (Pylge L 9 00905 (wlow (i p Oyl s 51 (SO
SOE (o) oSy y9e 3 1) pgead wlgwl Hezmo egud o ugled (0
9 Mjlw (oo oo byl i 51 (SO LT ol L 2 ol oged Ll b g 0o,S
Iy guai ailginl 1325 o g5 (o0 59515 po jguanil )i oiansnn |, ol Judd (ron 4
WSS oo wloo byl caas w ly o g sl Z s Tgw! » wloo I

b

A\
i =, [
2B Heme gl az,0 7 sy S0

\ X Fo iyl po yguml i (635 3 gual i
23,5 0 3luUTM (4y9)) adlo

P}

-_————‘-”




Central Meridian
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Rotate in 6°
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UTM Zone is 6° wide
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UTM Zone Map for the World
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Azimuthal

Planar/Azimuthal
» portion of earth’s surface is transformed from a perspective point to a flat surface







Historical Review: Balloons

First image was captured in 1859



Historical Review: Balloons

Boston from a Balloon (1860) St. Luis Island, Paris
Captured by Balloon, 1860



Historical Overview: Kites

Aerial Photography from a Kite, 1880 Labrugauere, France from a kite (1889)



Historical Overview: Pigeons




Historical Overview: Planes (1908)

New York




Historical Overview: Satellites

smithsonian Institution

Africa, July 1972
Apollo 17

Apollo-8, First photo of
Earth from space, 1968
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Near-Polar Orbit

/

Geostationary Orbit
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Three Segments of the GPS

Space Segment

\

Ground
Antennas

Master Station Monitor Stations
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zlobal Positioning System (GPS) Master Control and Monitor Station Network



How GPS Works .........

Uses measurements from 4 satellites




GPS Satellites visible from location at 45° N
Black = visible satellites, Red = not visible, Green = sight lines

Graphic (ConstellationsGPS.gif) from Wikimedia Commons (commons.wikimedia.orq)




Satellite Status Page

Acquiring Sats

As Satellites
are Acquired,
their Positions in
the Sky, and the
Strength of their
Signals are Displayed.

Gray signal bars
for satellites not = ' :

“locked in.” 12 23 05 17 1S
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