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1. Geometric reference systems in geodesy C. Jekeli Ohio state university
2. Geodesy W. Torge W. degruyter, berlin
3. Geometric geodesy lecture notes R. A. Rapp (I, I, 1992 )
4, The 3-D global spatial data model E. Burkholder 2008
5. Physical geodesy Neco sneeuw institute of geodesy Stuttgart university
6. Satellite geodesy  Seber
T onblll G s el i
8. ng.)}’.u” @@_m]\ g.s.uﬁ\j Lr\sl\ a.gl:.ﬂ\ MJ}:\;‘\ aalidl
zleall 4y
week Subject Central ideas Objective plaill 44y ) il 45y )l
1 Overview of Introduction fields What is geodesy, &l yanall glal) -
geodesy of geodesy, who needs it and e e okl |y g A8 i)
historical why e Balall Al T
perspective sdm glac) u_,l;\;\ RN
Al Al
e Lo
e aladia “ o . s R
2 el Al s Aliad
o jaiill degdll
LA e
poail) bl sa s
AL..aJi ;\J.;i_j
Al Calss -
e Ay
RTTRNEEN P
8 Aallall &l ) -
Adalll
2,3 Geometrical Earths shape, Dealing with the
geodesy ellipsoidal Earths size and
coordinates shape, study of
geometry of the
ellipsoid
4 Meridian plane for a | To define practical
point, geocentric coordinates of
latitude reduced points in relation to
latitude, geodetic the ellipsoid, also to
latitude, relationship | find the relationship
between these between different
various latitudes latitudes. Derive the
Cartesian
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coordinates in terms
of the latitudes for
arbitrary point.

5,6 Elementary Radii of curvature Derive differential
differential geodesy | normal section, elements are used in
prime vertical, developing the
minimum and geometry of
maximum radii of geodesics on the
curvature mean ellipsoid and solving
radius of curvature, | the problems in
Gaussian mean geometric geodesy,
radius 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
7,8 Coordinate system Geodetic coordinate, | Transformation
Cartesian between coordinates
coordinates, once
through "Vincenty
method"
9 Arc length on the Geodesics, length of | To determine the
ellipsoid surface arc on the ellipsoid, | curve on the
latitude arc length, ellipsoid connecting
meridian arc length | 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 essential
13 computation problem, puissant problem in the
method, Gauss computation of
method coordinates,
directions and
distance on the
particular given
ellipsoid
14, Local terrestrial Local geodetic This set of
15 coordinators coordinate system, coordinates forms

three dimensional
coordinate
computation

the basis for
traditional three
dimensional
geodesy and for
close range local
surveys, in this
system make
traditional geodetic
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measurements of
distance and angles,
or direction using
measuring 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
measurements leads
to the determination
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 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
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with respect to reach
other, and hence two
additional
corrections may be
necessary for
deviation of vertical.

21, Terrestrial reference | Geodetic datum, The WGS system is
22 system horizontal datum, not based on a
north America single point, but
datum, NAD27, many points, fixed
NADS83, world with extreme
geodetic system precision by satellite
fixes and statistical
methods.
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, Physical geodesy Geoid , Geoid The physical earth’s
25 Separation (N), gravity force can be

Orthometric Height
(H),

modeled to create a
positioning
reference frame that
rotates with the
earth. The geoid is
such a surface (an
equipotential
surface of the
earth’s gravity field)
that best
approximates 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 can be
used as a reference
surface to represent
the actual earth’s
gravity field.
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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
sophisticated active
(transmitting)
satellites, from quite
small to very large.
Passive 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 establishment
of a 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

The observation
techniques used in
satellite geodesy.
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rates,
interferometric
measurments
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Knowledge and understanding

Representing solid points on a plane

Study the positions and properties of the rectum in space and represent them on the
plane

Study the main and auxiliary levels and their practical applications

Study of solids and their surfaces

B - Explanation, discussion, and solving examples
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https://ar.wikipedia.org/wiki/%D8%A8%D8%AD%D8%AB_%D8%B9%D9%84%D9%85%D9%8A
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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

This course will provide the student with a foundation in mathematical principles and to solve the differential
equations of first and higher order using classic mathematics methods, and their engineering applications.
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Teaching Institution Northern Technical University

Scientific Department / Center Technical Engineering College-Kirkuk

Course name/code Engineering Analysis

Forms of attendance available Weekly

Semester/year Frist Semester/ Third Year

Number of hours of study (total) 3 theoretical hour/week, with a total of 45
hours/semester.

Date of preparation of this description 20-10-2024

Course Aims

Developing a mathematical relation for a given physical problem.

Solving the mathematical equations to get the unknown variables.

Choosing the appropriate solution method for the given differential equations.

Solving first, second and higher order of differential equations, using different method in classical

mathematics.

Modeling and solving different engineering problems using classical mathematics.
Understanding Fourier series and solving its applications.
Understanding Power series and solving its applications.

learning outcomes teaching, Learning and Assessment Methods

A\ Knowledge and Understanding:

A1- Concept and applications of engineering analysis

A2- Modeling different engineering problems

A3- Solving different engineering problems using differential equations solving methods

A4- Understanding Fourier and Power series and solving their related engineering problems

B\ Subject- specific skills:

B1 - Solving different engineering analysis problems

B2 - Modeling different engineering problems

B3 - Solving Differential Equations of first, second, and higher orders
B4 - Solving different Fourier and Power series engineering problems
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Teaching and learning methods:
Giving theoretical lectures in engineering analysis and forming and solving different problems using workshops. In-
person lectures, e-learning, blended learning.

Assessment Methods:
Daily exams, quarterly exams (theoretical), homework solving.

C- Thinking Skills:
Formulating and solving engineering analysis problems, choosing the appropriate mathematical method to solve
standard and nonstandard mathematical problems

Teaching and learning methods:
Giving theoretical, solving examples, assigning homework examples, doing workshops for solving engineering
mathematical problems.

Assessment Methods:
Daily exams, quarterly exams (theoretical) - discussion of class work and home work examples, doing workshops to
solve the engineering mathematical problems.

D- General and transferred skills (other skills related to employability and personal development).
Understanding and solving mathematical problems related to different engineering applications via classical
mathematics and differential equations.
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Program structure

Week Hours Required Learning | Unit Teaching | Method of
Outcomes Name/Subject Method Assessment
First Order - - Sudden and
1 3 Engineering Analysis Differential eoretlcla quarterly
Equations presentation | ayams
Methods of ™ - Sudden and
2 3 Engineering Analysis Solving First eoretica quarterly
Order D.E presentation | ayams
Applications on Theoretical Sudden and
3 3 Engineering Analysis First Order coretica quarterly
DE presentation | ayams
Second Order Sudden and
4 3 Engineering Analvsi Linear D.E. | Theoretical | quarterly
nneering Anaiyss with Constant | presentation | Xams
Coefficients
Applications on - - Sudden and
5 3 Engineering Analysis Second Order eoretica quarterly
DE presentation | oyqm<
6 3 Engineering Analysis Higher Order | Theoretical Sﬁjftzr;land
B & y Linear D.E. | presentation gxams y
Applications on _ Sudden and
: . . . Theoretical terl
7 3 Engineering Analysis Higher Order . quarterly
D E presentation | oyom<
8 3 Engineering Analysis Integrating | Theoretical Sz:ftzriland
& 8 y Factors | presentation gxams y
Applications on ™ - Sudden and
9 3 Engineering Analysis Integrating eoretlc.a quarterly
Factors presentation | oyam
Fourier series - - Sudden and
10 3 Engineering Analysis for Periodic eoretica quarterly
Functions presentation | oyam<
11 3 Engineering Analysis Applications on | Theoretical Slllljftirrl'land
8 g anay Fourier Series | presentation Zxams y
12 3 Engineering Analysis Even and Odd | Theoretical Slllljftirliland
& & y Functions | presentation gxams y
Applications on Theoretical Sudden and
13 3 Engineering Analysis Even and Odd pl'eesoerr?talli?on quarterly
Fourier Series exams
Theoretical Sudden and
14 3 Engineering Analysis Power Series presentation g)l(ljrrntserly
15 3 Engineering Analysis Applications of | Theoretical Sz:ftzriland
& g Analy Power Series | presentation gxams y
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Infrastructure

Required Course Books

Advanced Engineering "
Mathematics”, by Erwin
Kreyszig

Main references (sources)

"Mathematics - Schaum's
Outline of Differential
Equations”, by Richard
Bronson

Recommended books and references

(scientific journals, reports,....)

Advanced Engineering "
Mathematics", by C. Ray Wylie

B - Electronic references, Internet sites ...

Any other Advanced
Engineering Mathematics book

Course Development Plan:

Adding more recent subject in engineering analysis
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1- GIS Fundamentals: A First Text on Geographic Information
Systems
2- The Esri Guide to GIS Analysis
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GIS Lounge: https://www.geographyrealm.com/ (Provides GIS
news, tutorials, and job listings)
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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This course will give the students a foundation in quantitative surveys and explain building

material.
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Teaching Institution Northern Technical University

Scientific Department / Center Technical College of Kirkuk

Course name/code Quantitative Survey

Forms of attendance available Weekly

Semester/year 2024-2025

Number of hours of study (total) weeks (2 theoretical+3 practical hour/week)
Date of preparation of this description 2024-10-9

Course Aims

A-Studies soil foundation properties and all material that deal with construction building.
B - Cement manufacture, type, properties.
C - Aggregate Classification, type, source and properties.
D — Fresh concrete (Workability, Palpability, Segregation).
E- Brick (Type of brick, Advantages and disadvantages, Brick manufacture)

Learning Outcomes Teaching, Learning, and Assessment Methods

A-Cognitive objectives
-At the end of this course, students will gain knowledge of soil foundation properties. 1
-Classifies the soil-making experimental and theoretical tests.

- Being able to solve Engineering problems about soil compaction.

Aadall
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B- Subject-specific skills
- Learn how to use the best materials for construction..4 functions.
-Recognizing different types of soil and their properties.

-Applying the theoretical method to solve a compaction equation and find the degree of compaction .

Teaching and learning methods

Giving theoretical and practical lectures, workshops.

Assessment Methods

In-class and online quizzes, homework, peer feedback activities and practice exams.

C- Thinking Skills
Indicative content including the following:
-Prerequisites for estimation, quantities and price .

Teaching and learning methods

Giving theoretical and practical lectures, workshops.

Assessment Methods

In-class and online quizzes, homework, peer feedback activities and practice exams.

D- General and transferred skills (other skills related to employability and personal development).
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Program structure

Week Hours Required Learning Unit Teaching Method of
Outcomes Name/Subject Method Assessment
1 A Review for soil Theoretical Sudden and
properties presentation quarterly
exams
2 Classification of soil + Soil Theoretlgal Sudden and
deformation presentation quarterly
exams
3 sieve analysis Theoretical Sudden and
Hydrometer analysis presentation quarterly
exams
4 Description of an Theoretical Sudden and
assemblage of soil particle presentation quarterly
exams
5 Compaction, type of Theoretical Sudden and
compaction, factor presentation quarterly
affecting compaction. exams
6 Cement manufacture Theoretical Sudden and
Tvoe of cement presentation quarterly
yp exams
7 Theoretical Sudden and
Cement properties and practical | quarterly
presentation exams
8 Aqareqate Theoretical Sudden and
Fi%ge ag reqate and practical | quarterly
ggreg presentation exams
9 Coarse agaredate Theoretical Sudden and
99 gCIassi fication and practical | quarterly
presentation exams
10 Fresh concrete Theoretical Sudden and
. and practical | quarterly
Workability presentation exams
11 Palpabilit Theoretical Sudden and
P y Seqreqation and practical | quarterly
greg presentation exams
12 Brick Theoretical Sudden and
Tvpe of brick and practical | quarterly
yP presentation exams
13 Advantages and Theoretical Sudden and
disa dvagmta es and practical | quarterly
g presentation exams
14 Theoretical Sudden and
Brick manufacture and practical | quarterly
presentation exams
15 Theoretical Sudden and
Concrete Block presentation quarterly
exams
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Infrastructure

Required Course Books

Course Books

Main references (sources)

"Advanced soil Engineering ", by Das

Recommended books and references

(scientific journals, reports,....)

) [ Pl el S

o Shs

B - Electronic references, Internet

sites ...

Course Development Plan

field studies
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