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shape, study
of geometry
of the
ellipsoid

Meridian plane for a
point, geocentric
latitude reduced
latitude, geodetic
latitude, relationship
between these
various latitudes

To define
practical
coordinates
of points in
relation to
the ellipsoid,
also to find
the
relationship
between
different
latitudes.
Derive the
Cartesian
coordinates
in terms of
the latitudes
for arbitrary
point.

56

Elementary
differential geodesy

Radii of curvature
normal section,
prime vertical,
minimum and
maximum radii of
curvature mean
radius of curvature,
Gaussian mean
radius

Derive
differential
elements are
used in
developing
the
geometry of
geodesics on
the ellipsoid
and solving
the problems
in geometric
geodesy,
determine
the
curvature of
an arbitrary
normal
section,
using radius
of curvature
of the
normal
section in
azimuth to
define the
mean local
radius of the
ellipsoid
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7,8 Coordinate system | Geodetic coordinate, | Transformati
Cartesian | on between
coordinates, once coordinates
through "Vincenty
method"
9 Arc length on the | Geodesics, length of To
ellipsoid surface | arc on the ellipsoid, determine
latitude arc length, | the curve on
meridian arc length | the ellipsoid
connecting
two points
having the
shortest
length.
10 Clairauts constant Clairauts constant,
convergence of the
meridians
11 Ellipsoid and Spherical excess,
spherical excess ellipsoid excess
12, Coordinates Direct/inverse Using two
13 computation problem, puissant essential
method, Gauss problem in
method the
computation
of
coordinates,
directions
and distance
on the
particular
given
ellipsoid
14, Local terrestrial Local geodetic This set of
15 coordinators coordinate system, | coordinates
three dimensional forms the
coordinate basis for
computation traditional
three
dimensional
geodesy and
for close
range local
surveys, in
this system
make
traditional
geodetic
measuremen
ts of
distance and
angles, or
direction
using
measuring
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devices.
Terrestrial
coordinate
systems are
widely used
to define the
position of
points on the
terrain

16,
17

Astronomic
coordinate

Astronomic latitude,
astronomic
longitude

The
direction of
gravity at
any point is
determined
naturally by
the arbitrary
terrestrial
mass
distribution
and the
plumb line
is defined by
this
direction.
Making
angular
measuremen
ts leads to
the
determinatio
n of azimuth
and a type of
latitude and
longitude.

18

Reduction of field
observation to the
geodetic values

Reduction of field
observation to the
geodetic values

In geodetic
works(
horizontal
surveys
referenced
to an
ellipsoid and
vertical
surveys to
the geoid)
correction
must be
made to
field
observations
to obtain
their
equivalent
geodetic
values. For
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reducing
long slope
distances to
their
ellipsoid
length, in
this method
based on
elevation
differences
between the
end points
of the
sloping line

19

Reduction of
distance observation
using vertical angles

Reduction of
distance observation
using vertical angles

The effect of
refraction
eliminated
by averaging
reciprocal
vertical
angles.

20

Reduction of
directions and
angles

Reduction of
directions and
angles

Because of
the
sphericity of
the earth, the
normal at
observing
and target
stations are
skewed with
respect to
reach other,
and hence
two
additional
corrections
may be
necessary
for deviation
of vertical.

21,
22

Terrestrial reference
system

Geodetic datum,
horizontal datum,
north America
datum, NAD27,
NADS83, world
geodetic system

The WGS
system is
not based on
a single
point, but
many points,
fixed with
extreme
precision by
satellite
fixes and
statistical
methods.
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The WGS
system is
applicable
worldwide.
All regional
datums can
be
referenced
to WGS
once a
survey tie
has been
made.

23

Vertical datum

International
terrestrial frame
ITRF, high accuracy
reference network
HARN, vertical
datums NGVD29,
north american
vertical datum

24,
25

Physical geodesy

Geoid , Geoid
Separation (N),
Orthometric Height

(H),

The physical
earth’s
gravity force
can be
modeled to
create a
positioning
reference
frame that
rotates with
the earth.
The geoid is
such a
surface (an
equipotentia
1 surface of
the earth’s
gravity
field) that
best
approximate
s Mean Sea
Level
(MSL) The
orientation
of this
surface at a
given point
on geoid is
defined by
the plumb
line. A mean
gravity field
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can be used
as a
reference
surface to
represent the
actual
earth’s
gravity field.

26

Gravitation

Vertical of attraction
of point mass,
gravitational
potential, ideal soild

Determining
of
geometrical
and physical
shape of the
earth and its
orientation
in space, the
grvitational
effect of
some ideal
bodeys

27

Gravity and
gravimetry

Gravimitry, gravity
network

Centrifugal
acceleration

28

The normal field

The parametars of
normal gravitational
potental

29

Satellite geodesy

Active satellite, The
Changing World of
Geodesy and
Surveying

In geodetic
applications,
satellites can
be used both

in
positioning
and in
gravitational
field studies.

Geodesists

have used
many
different
satellites in

the past 40

years,
ranging
from
completely
passive to
highly
sophisticate
d active
(transmitting
) satellites,
from quite
small to
very large.
Passive
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satellites do
not have any
sensors on
board and
their role is
basically
that of an
orbiting
target. One
of the
advantages
of applying
space
methods to
geodesy is
the
establishme
ntofa
highly
accurate
reference
frame for
positioning.
The centre
of mass of
the Earth.

30

Determination of
directions,
determination of
ranges,
determination of
range difference,
satellite altimetry,
determnination of
ranges and range
rates,
interferometric
measurments

The
observation
techniques
used in
satellite
geodesy.
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Representing solid points on a plane
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https://ar.wikipedia.org/wiki/%D8%A5%D8%B3%D9%82%D8%A7%D8%B7_(%D9%87%D9%86%D8%AF%D8%B3%D8%A9)
https://ar.wikipedia.org/wiki/%D9%86%D9%82%D8%B7%D8%A9_(%D8%AA%D9%88%D8%B6%D9%8A%D8%AD)
https://ar.wikipedia.org/wiki/%D8%AE%D8%B7_(%D8%AA%D9%88%D8%B6%D9%8A%D8%AD)
https://ar.wikipedia.org/wiki/%D9%85%D8%B3%D8%AA%D9%88_(%D8%B1%D9%8A%D8%A7%D8%B6%D9%8A%D8%A7%D8%AA)
https://ar.wikipedia.org/wiki/%D8%AD%D8%AC%D9%85
https://ar.wikipedia.org/wiki/%D8%A8%D8%AD%D8%AB_%D8%B9%D9%84%D9%85%D9%8A
https://ar.wikipedia.org/wiki/%D8%A8%D8%AD%D8%AB_%D8%B9%D9%84%D9%85%D9%8A
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%A5%D8%B3%D9%82%D8%A7%D8%B7_%D9%88%D8%A7%D9%84%D8%AA%D9%82%D8%A7%D8%B7%D8%B9
https://ar.wikipedia.org/wiki/%D9%87%D9%86%D8%AF%D8%B3%D8%A9_%D8%AA%D8%AD%D9%84%D9%8A%D9%84%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D9%85%D8%B5%D9%85%D9%85
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https://ar.wikipedia.org/wiki/%D9%83%D9%8A%D8%A7%D9%86_%D9%87%D9%86%D8%AF%D8%B3%D9%8A_%D8%B1%D8%A6%D9%8A%D8%B3%D9%8A
https://ar.wikipedia.org/wiki/%D9%86%D9%82%D8%B7%D8%A9_(%D8%AA%D9%88%D8%B6%D9%8A%D8%AD)
https://ar.wikipedia.org/wiki/%D8%AE%D8%B7_(%D8%AA%D9%88%D8%B6%D9%8A%D8%AD)
https://ar.wikipedia.org/wiki/%D9%85%D8%B3%D8%AA%D9%88_(%D8%B1%D9%8A%D8%A7%D8%B6%D9%8A%D8%A7%D8%AA)
https://ar.wikipedia.org/wiki/%D8%A7%D8%AA%D8%AC%D8%A7%D9%87_(%D8%AA%D9%88%D8%B6%D9%8A%D8%AD)
https://ar.wikipedia.org/w/index.php?title=%D9%85%D9%8A%D9%84%D8%A7%D9%86_(%D8%AE%D8%B7_%D9%84%D8%A7%D9%86%D9%87%D8%A7%D8%A6%D9%8A)&action=edit&redlink=1
https://ar.wikipedia.org/wiki/%D9%85%D8%AC%D9%85%D9%88%D8%B9%D8%A7%D8%AA_%D9%85%D8%AA%D9%81%D8%A7%D8%B1%D9%82%D8%A9
https://ar.wikipedia.org/wiki/%D8%AA%D9%82%D8%A7%D8%B7%D8%B9_(%D8%AA%D9%88%D8%B6%D9%8A%D8%AD)
https://ar.wikipedia.org/wiki/%D8%AA%D9%88%D8%A7%D8%B2_(%D9%87%D9%86%D8%AF%D8%B3%D8%A9)
https://ar.wikipedia.org/wiki/%D8%AA%D8%B9%D8%A7%D9%85%D8%AF_(%D9%87%D9%86%D8%AF%D8%B3%D8%A9)
https://ar.wikipedia.org/wiki/%D9%85%D8%AE%D8%B1%D9%88%D8%B7%D9%8A%D8%A7%D8%AA_(%D8%AA%D9%88%D8%B6%D9%8A%D8%AD)
https://ar.wikipedia.org/wiki/%D8%B3%D8%B7%D8%AD_%D8%AF%D9%88%D8%B1%D8%A7%D9%86%D9%8A
https://ar.wikipedia.org/wiki/%D8%AA%D9%82%D8%A7%D8%A8%D9%84_(%D8%AA%D9%88%D8%B6%D9%8A%D8%AD)
https://ar.wikipedia.org/wiki/%D8%AA%D9%85%D8%A7%D8%AB%D9%84_(%D8%AA%D9%88%D8%B6%D9%8A%D8%AD)
https://ar.wikipedia.org/w/index.php?title=%D8%A7%D9%84%D8%AA%D9%85%D8%A7%D8%AB%D9%84_%D8%A7%D9%84%D9%85%D8%B9%D8%A7%D9%83%D8%B3&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=%D8%A7%D9%84%D8%AA%D8%A3%D9%84%D9%81_%D8%A7%D9%84%D9%85%D9%86%D8%B8%D9%88%D8%B1%D9%8A&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=%D8%A7%D9%84%D8%AA%D8%A3%D9%84%D9%81&action=edit&redlink=1
https://ar.wikipedia.org/wiki/%D8%AA%D8%AD%D9%88%D9%84
https://ar.wikipedia.org/w/index.php?title=%D8%A7%D9%84%D8%AA%D8%AD%D9%88%D9%84_%D8%A7%D9%84%D9%85%D8%B9%D8%A7%D9%83%D8%B3&action=edit&redlink=1
https://ar.wikipedia.org/wiki/%D8%AF%D8%A7%D9%84%D8%A9_%D8%A7%D8%B1%D8%AA%D8%AF%D8%A7%D8%AF%D9%8A%D8%A9
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1- GIS Fundamentals: A First Text on Geographic Information 4_’ 1P| 3) sl : <) _1

Systems
2- The Esri Guide to GIS Analysis

GIS Lounge: https://www.geographyrealm.com/ (Provides GIS J] S\ “ s \ \ ‘
news, tutorials, and job listings) (J ) o JS @)’d 2

Geospatial World: https://www.geospatialworld.net/news/ (Offers
news and insights on the GIS industry)

Directions Magazine: https://www.directionsmag.com/ (A
.publication focused on GIS technology and applications)
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