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Acid —base titration
-Titration of strong acid
with strong base
-Titrating a Weak Acid
with a Strong base
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Acid —Base indicators
-Examples of acid- base
indicators

-Titration one Base or
Mixture of two Bases
with Strong Acid
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Precipitation
titrations

-Conditions for
Precipitation Titrations

-Titration Curves
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- Mohr Method

- Volhard Method
Fajan Method
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-Fundamental of analytical chemistry by
Skoog, West, Holler & Crouch, 8th, 2004.
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Fundamentals of geographic
Information systems-2
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Course Description

Students study the principles of Geographic Information Systems, covered topics
include: fundamentals of GIS; introduction to modern spatial data and structures;
input of Geospatial data; functions of geographic information systems; spatial
Analysis; coordinate transformation and map projection; interpolation techniques;
relations between GIS and remote sensing; and applications of geographic
information systems to a variety of environmental and geologic issues.
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Course Aims

The aim of this course is to give the students an understanding of the following




scientific knowledge: -The basic principles of geographic information systems (GIS)
science. -Geospatial Data types used in GIS. -The principles and methods of GIS

data processing.
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Intended Learning Outcomes (ILOs):
Upon successful completion of this course students will be able to:

Academic skills: Students will be able to:

-Understand the basic principles of modern spatial data and structures.

-Understand the theoretical concepts of digital input of Geospatial data; functions of geographic
information systems.

Practical Skills: Students will be able to:
- Use GIS software. - Understand Data quality and management: Errors, accuracy, precision and scale.
- Perform practical applications in GIS that highlight the technical skills of the student.
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Introduction to
ArcMap
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Structuring Data
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Geographic
phenomena
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Tabular data and
basic queries
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Data entry and
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Data entry and
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Point data
interpolation
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Spatial queries
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Spatial analysis
with vector data
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visualization
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Essays on Geography and GIS\
volume 7 by Esri

Anji Reddy, M. 2004 : Geoinformatics for
environmental management .B.S.
Publications

Chang.T.K. 2002 : Geographic Information
Systems. Tata Mc GrawHill

Heywood.l, Cornelius S, CrverSteve. 2003: An (G

Introduction to Geographical Information
Systems. Pearson Education

Ram Mohan Rao. 2002: Geographical
Information Systems. Rawat Publication.
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Skidmore A.2002: Environmental modeling
with GIS and Remote Sensing. Taylor and
Francis

Tar B. Geographical Information Systems.
John Wiley.

Wise S.2002: GIS Basics. Taylor Publications

® https://en.wikipedia.org/wiki/Remote sensing

® https://oceanservice.noaa.gov/facts/remotesens Cui Y] @ pac s SV aal all
ing.html }
® https://www.sciencedirect.com/topics/agricuttur | 7
al-and-biological-sciences/remote-sensing
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Computer Hardware

Parts of computer
system
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Computer Software

Software types
and usage
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Desktop Items

Knowing how to
deal with desktop
icons
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Control Panel

Managing
different parts
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File

How to deal with
Files
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System Control

Control and
definitions
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Storage

Dealing with
storage media
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Formatting

How to prepare a
HDD
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Introduction to MS

Office

Knowing MS
package
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MS Word

How to do word
processing
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MS Excel

How to deal with
spread sheets
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Cartography & Maps
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Course Description

The course includes all the information related to map production, so
that the student has the ability to produce various maps using
satellite images and geographic information systems
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Course Aims
This course aims to introduce the student to the

general and basic principles of




cartography and link them to the specializations of remote sensitivity in terms of
producing maps and the different methods used for this purpose.

Acquainting the student with the types of topographical maps, detailed maps, and
others, and methods of producing them using satellite images.

Introduce students to the types of projections used in converting a spherical shape to
a flat surface for producing maps.

Introduce the student to the basic map components and how to organize the drawing
and display the details with a scale appropriate for the drawn area.

Using GIS software to draw maps with the help of satellite images.
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The map projections

To learning how to
transfer the earth—a
round, spherical

globe—to flat
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Cylindrical
Projections

learing how map
projection in which
the surface features
of a (globe are
depicted as if
projected onto a

cylinder
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Some Solved
questions

to learning how to
calculate the geodetic
coordinates from
cartesian coordinates

and vice versa
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Elements of Map

to learning that any
map worth using can
be broken down into
many basic elements:
Title, Scale, Legend,
Compass, and
Latitude & Longitude

eid Jladal
SR
Bl BTSN

‘;a}):\sl\

(3o 3_puialadl (e
GAU),\ [BRES
b g5 Sl
O350 5 "
(@& 52) )
A5l 5 ) suall
pladinly a5yl gl
oS S X) daia
Sl pualaa 85 (as50

Map symbology

learning how to use
of graphical
techniques to
represent geographic
information on a
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Generalization of
map

To help how to
selection,
simplification,
shifting,......)
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The difference
between image and
map

Information about the
deference between
the map and satellite

image
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Aerial
Photographs

To understanding the
characteristics of
aerial photograph and
how can be used it

for extracting map
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The number of
zones

Learning how to
determine the
number of zones
and other examples
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Electromagnetic Spectrum &
Interaction
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Course Description

This is an introductory course in electromagnetics. Emphasis is placed on time-varying topics, such as
transmission lines, Maxwell’s equations, and plane and guided waves. The basic concepts of
electromagnetic fields, including field vectors, and potentials will be covered
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Course Aims

Topics covered in this course include transient and time-harmonic transmission lines, Smith charts,
Maxwell’s equations, force, energy and power, plane electromagnetic waves, guided waves.
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Student Learning Outcomes: Upon completion of the course, students will




(i) Apply vector calculus operations.

(ii) Develop a knowledge of vector fields and scalar fields.

(iii) Describe the fundamental nature of static fields, including steady current, static electric and magnetic
fields.

(iv) Apply Maxwell’s equations and their application to time-harmonic fields, boundary conditions, wave
equations, and Poynting’s power-balance theorem.

(v) Describe the properties of plane waves in unbounded space, and understand such concepts as
wavelength, phase velocity, and attenuation.

(Vi)  Solve problems involving lossless transmission lines with time-harmonic excitation.
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Fundamentals of information
technology
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Course Description

This course is designed to provide students with a working knowledge of computer concepts and
essential skills necessary for work and communication in today's society. Students will learn
safety, security, and ethical issues in computing and social networking. Students will also learn
about input/output systems, computer hardware and operating systems. Students work with an
integrated office software suite called Microsoft Office. Students will learn intermediate Word
Processing (Word), Presentation (PowerPoint), and Spreadsheet (Excel) skills. Students learn
the basics of Database Management Systems (Access) as well as Personal Information
Management software (Outlook). Students are also introduced to desktop publishing (Publisher),
and video editing software (Movie Maker). Students will also be introduced to digital animation,
3D Design, and programming.
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Network with
its basic and
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Network and
Communication
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Exploring
number system
(binary,
decimal, octal
and
hexadecimal)

Number System
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3- Introduction to Information Systems
Supporting and Transforming Business,
Fifth Edition, by R. Kelly Rainer Jr., Brad

Prince and Casey Cegielski, Willy.
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Course Description

This course provides a general overview about the computer and the fundamentals
of programming that make a student able to write any problem in a sequence of
steps (program) according to his specialization. This course also provides the ability
to write an algorithm and divide the problem to three main steps (input, process, and
output) that make it easy to convert the problem to any programming language.
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Course Aims
The aim of this course is provide a general overview of a computer and a principles
of a programming that give the student the ability to write a program or an algorithm
correctly. It also aims to provide experience and skill by writing a program through
using programming tools efficiently.
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(Hardware and
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Introduction about
operating systems,
Features of some
Operating systems
(Ms Dos, Windows,
Unix)
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Programming
Languages, Levels of
programming
language
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Control structure (If
statement and select
case)
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Looping (For, While,
Do Until)
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Data Representation
(text and number
representation)
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The definition of the
Algorithm and
writing an algorithm
as Pseudo code and
drawing an algorithm
as Flowchart
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Jeleel Adekunle Adebisi, “Fundamentals of

Computer Studies”, 2010.
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6- Tutorials Point, “Computer Fundamentals”,

2017.
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Analysis and Interpretation of Satellite
Images
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Course Aims

The aim of this course is learning how to be a programmer by teaching the student
how to use the programming tools efficiently according to their need. It also aims to
provide experience and skill by writing a program in a sequence of steps to solve a




specific problem.
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using Control
structure (If
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Environmental pollution
(Alr and water)
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Course Description

This course provides students an introduction to issues related to environmental pollution, with emphasis
on causes, pathways, risks, mitigation and prevention. By the end of this course, students will have a good
understanding of the dynamic nature of human environment relationships, and the multidimensional
characteristics of environmental pollution, through the use of Iragian and international examples. Special
emphasis will be placed on issues related to eutrophication phenomena, exotic species invasions, and
water quality/fisheries management
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Course Description

Geophysicists are employed in a wide range of industries, including petroleum and mineral exploration,
groundwater, contaminants and salinity evaluation, state and government geological surveys, defence
science and academic research. This course provides the background for a career in solid-earth,
exploration and environmental geophysics. It is split into three sections: (i) seismic methods (ii)
electromagnetic methods and (iii) potential field methods (mainly gravity and magnetics). In each section,
we start with the underlying mathematical basis and examine applications at global, exploration and
environmental scales. The course also involves methods of geophysical data analysis, modelling,
138isualization and interpretation through a series of computer laboratories. Students will be introduced to
career options through industry visits and involvement with the Australian Society of Exploration
Geophysicists. The course is aimed at students from a range of numerate scientific backgrounds including
geoscience, physics, engineering, mathematics and computer sciences.
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Course Aims

e Students should be able to synthesize data collected using different geophysical methods




and apply them to a single process.

e Students should be able to translate mathematical concepts into descriptive statements,
explaining the processes represented by equations.

e Students should be able to interpret geophysical data, including seismic reflection
profiles, earthquake focal mechanisms, and gravity anomalies.

e Students should be able to derive and evaluate equations describing geophysical
processes.

e Students should be able to apply quantitive methods in support of geological analyses.
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This course is a general introduction to the study of the physics of the solid Earth, including the
dynamics of both the Earth's surface and its deep interior. Geophysics provides tools and methods which
can image the subsurface through measurements which are mostly made remotely from the Earth’s
surface. It describes the subsurface of the Earth in physical terms — density, electrical resistivity,
magnetism, conductivity, and heat flow. Upon completion of this course the student will learn to
appreciate the application of geophysics for understanding the physical conditions of the Earth’s multi-
layered interior.
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Introduction to GEOMETRY | Write precise definitions
AND PHOTO | to differentiate clearly
MEASUREMENTS among the following
terms:
1.1 ELECTROMAGNETIC remote sensing,
SPECTRUM AND | photogrammetry, and
ENERGY FLOW photo interpretation.
1.11 The
Q‘f’)"‘fb“n\“{"'f‘ Electromagnenc Fully define the following
b S pectrum terms:  electromagnetic
b g g SL" 1.1.2 Properties of ’ heri
OB 5 "5 Electromagnetic spectrum, atmospheric
(@ 52), Energy window, f-stop, film 1
A5l 5 ) suall- 1.1.3 Energy Flow from | exposure, depth of field, 2
pladiuly a5 Sl ) Source to Sensor | and fiducial marks.
“)‘mjﬁs) “*("‘“ 1.1.4 Energy Flow
Slowalae 23 (psa0 within the Camera : -
PR Draw a diagram and write
W e %8 15 THE IMAGING PROCESS & )
i sl 121 Components of a a paragraph to explain
- : ) fully reflectance,
Simple Film .
Camera transmittance,
1.2.2 Exposing the Film absorption, and refraction

1.2.3 Depth of Field
1.3 Types of Cameras 13

1.3.1 Film Cameras

of light.

List the wavelengths
(bands) that can be
detected by the human




1.3.2 Digital Cameras

1.3.3 Resolution

eye, film,

and terrestrial  digital
cameras (both visible and
photographic infrared
bands).

Draw complete diagrams
of the energy-flow profile
(a) from the sun to the
sensor located in an
aircraft or spacecraft and
(b) within the camera.

Draw a diagram of a
simple frame camera (film
or digital), showing the
lens shutter, aperture,
focal length, and the
image captured.

Given the first and
subsequent photographs
taken by a typical, large-
format,

aerial film camera in the
United States, thoroughly
explain the meaning of
the information printed
on the top of most
photographs.
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Geometry of a Vertical
Aerial Photograph

2.1 CLASSIFICATION OF
PHOTOGRAPHS

2.1.1  Advantages of
Vertical as Compared
2.1.2  Advantages of
Oblique as Compared

2.2 FOCAL LENGTH AND
ANGLE OF COVERAGE

2.3 The Coordinate Axes
2.4 THE THREE PHOTO
CENTERS

2.4.1 Principal Point

2.4.2 Nadir

2.4.3 Isocenter

Identify different types of
aerial photographs—whether
they are vertical, high, or low
oblique, or horizontal—and
sketch the shapes of the
ground area covered by each

type.

Give precise definitions for
camera focal length and angle
of coverage and classify
narrow-, normal-, wide-, and
super-wide-angle lenses
according to focal length and
angle of coverage.

Identify on an aerial
photograph or sketch the
fiducial marks, coordinate
axes, and the three different
photo centers on an
“unintentionally tilted”
vertical aerial photograph.

State the difference
between photo distortion
and photo displacement.
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Geometry of a Vertical
Aerial Photograph

2.5 Distorsion and
Displacement

2.5.1 Lens Distorsion

2.5.2 Tilt Displacement

List the type of
distortion or
displacement that

radiates from the three
photo centers and know
how to remove or avoid
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2.5.3 Topographic
Displacement

2.6 NUMERICAL
EXAMPLES

2.7 Inferences Based on
the Relief Displacement
equation

them.

List four other types of

distortion or
displacement.

Define  ratioed and
rectified prints and

explain how each is
obtained.

Compute the unknown

variable given the
equation for image
displacement due to

relief and any four of the
five variables involved.

State five inferences that
can be made from the

image displacement
equation for topography
and solve problems
based on these
inferences.
e b paladl e
el s Principles of Stereoscopic | Define stereoscopy,
(s olaial b s g HSLa" Vision stereoscopic pair,
- Ozl 5 ") s initi stereogram,  stereoscope,
RIS (@ 52)=8) ii Il)?;lgrltelg?csopy and al%solute parallax oga
ERTSTE e‘ﬁLZﬁT}‘ 3.1.2 Stereoscopic Pair of | P
@JJESM S K S) daia Photographs List  four  types  of
Gl palas ydis (550 | 3.1.3 Stereogram stereoscopes and state the
U8 JAS (e dpd 3.1.4 Stereoscope primary advantage of each.
i)
Gesaladll ym e | Principles of Stereoscopic Explain how the x and y
b s Vision axes are defined on a
g Olatal b g g Sola"! 3.2 Geometry of | stereoscopic pair of aerial
. . 058 s "Shsss | Stereosco photographs, as compared
T”S):UM} . (ﬂ‘SZ):jJ] 3.2.2 AbsopIZte Parallax toasingle photo.
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? L',SJ . a‘-\-‘iﬂ‘—.' :\:35)35” Bl 3.2.3 Flight-Line Location Determine the absolute
LF’J)"SS‘ oS S8 S) daia 3.3 Theory of Stereoscopy | parallax of a single point on
&l pumlae Hli5(ass0 | 3.3.2 Depth Perception a stereopair.
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i Principle
(e B palaall (a0
i s
b e s ST
Ozl 5 ")
(@ 52)t . .
A2l 5 sl Revision Revision
plasiuly 45 Ul
oS 8 K) Laie
Gl palae A5 (ps50
1 M (e i
<5l
e bpaladl e
.. - el o JA
(¢8 Claial & ,::)Jsgw 18t 15t
3 Ol 5 "y g ) 5
Fr "o | Monthly exam Monthly exam
A5l 5 ) suall

pladinly 45 <l )




IS 0 <) Ria
Sl 5 (ass0
L8 A (g dyad
Sl

G@A.CA Olaial
B P )
Kl BTSN

‘?_33)353\

(e b_palaall ya ye
i s
b g5 S
Ozl 5 "y 5
(& 52)=,
Al 3 ) sallt
Akl iy 5 )
S S 5S) dmia
Sl palae Hd3s (a5
L8 A (g dynd
Syl

Principles of Stereoscopic
Vision

334 Vertical
Exaggeration

3.3.5 The Pseudoscopic
Stereo Model

3.4 PROPER ORIENTATION
OF A STEREO MODEL

Explain why two eyes are
needed to see depth on a
stereopair.

Define vertical exaggeration
and state two ways of
increasing or decreasing the
exaggeration.

Calculate the  vertical
exaggeration of a specific
stereoscopic pair of aerial
photos given the proper
equation and the necessary
data.
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Scale of a Vertical Aerial
Photograph

4.2 The Theory of Scale
4.1 SCALE CLASSIFICATION

4.2.1 Representative
Fraction

4.2.2 Photo Scale
Reciprocal

4.2.3 Equivalent Scale

4.3 TYPES OF SCALE

4.3.1 Average Scale

4.3.2 Point Scale

4.4 VARIATION IN SCALE
4.5 BASIC SCALE
EQUATIONS

Define photographic scale
and list the three most
common  methods  of
expressing it.

Convert between these
three methods.

Define average scale and
point scale.

List the two primary
causes of variation in
photo scale within a single
photograph.

List two general equations
that can be wused to
calculate photo scale.

Compute the average scale
of a single photo or photo
project, given the focal
length and the flying height
above the average
elevation of the ground.

Compute the average
photo scale between two
points, given the photo
distance PD and the
corresponding ground or
map distance MD (and map
scale MS) between the
same two points.
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Scale of a Vertical Aerial
Photograph

4.6 PHOTO SCALE
DETERMINATION
Example 1 Example 2
Example 3 Example 4
Example 5 Example 6
Example 7

4.6.1 Assumptions

Compute the photo scale at
a point, given the focal
length and the flying height
above the point.

Compute the flying height
above mean sea level,
given a point photo scale,
the focal length of the
camera lens, and the
ground elevation above
mean sea level at the point
of known scale.

Compute the scale at a
point, given the focal
length, the scale at another
point, and the elevations of
both points
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Horizontal
Measurements -
Distance, Bearings, and
Areas

5.1 Ground Distance

5.2 Horizontal Angles
5.2.2 Azimuths

5.2.3 Back Angles

5.2.4 Measuring Angles
Effects of Tilt and
Topographic
Displacement on Bearings
5.3 Area Measurements
5.3.1 Planimeter

5.3.2 Electronic Digitizer
5.3.3 Weight
Apportionment

Determine ground distances
between two points on an
aerial photo of known scale,
using either an engineer’s
scale or the multiple scale
template.

Define bearing and azimuth
and be able to convert from
one to the other.

Establish a photo baseline,
for the  purpose of
determining a  bearing,
using (a) land ownership
lines on the photo, (b) a
compass line established in
the field, and (c) an existing
map of the same area and
(d) GPs.

List five methods of area
determination for
irregularly shaped areas on
an aerial photograph or
map and describe how each
works.

Measure and compute the
acreage on the ground of an
area imaged on an aerial
photo or a map knowing the
scale of that area on the
photograph or map.
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VERTICAL
MEASUREMENTS

6.1 MEASURING HEIGHTS
ON SINGLE AERIAL
PHOTOS

6.1.1 The Topographic
Displacement Method
6.1.2 The Shadow
Methods

Draw a diagram illustrating
the effects of ground slope,
tree lean, tree crown shape,
and the presence of snow or
brush on height
measurements using the
sun-angle shadow method
of determining tree heights.

Calculate the height of an
object using the
proportional shadow-length
method and state the
conditions under which this

13




method gives accurate

results.
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VERTICAL
MEASUREMENTS

6.2 Measuring Heights by
Parallax Differences 109
6.2.1 The Parallax Height
Equations

6.2.2 Units of Measure

Identify each of the terms in
all three of the parallax
height equations given for
stereoscopic pairs of
photographs and state the
conditions under which
each of the equations is
valid.

Make the required
measurements of P, Pb, and
dP on a stereoscopic pair of
aerial photographs and
calculate the height of an
object using any of the
parallax height equations.

Calculate the percent error
caused by using the short-
cut height equation.

Show on a sketch the
absolute parallax of a point
and difference in absolute
parallax between two points
on a stereoscopic pair of
overlapping photographs.
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AERIAL PHOTOGRAPHY AND IMAGE INTERPRETATION "David P. Paine “ “ - .
and James D. Kiser, 3rd ed. Copyright © 2012 John Wiley & Sons, Inc A"’M\ °J~)s"d\ ‘T"‘g\

Elements of Photogrammetry: with Applications in GIS , Paul R. Wolf, Bon A.
Dewitt, @ McGraw-Hill Professional, 4" ed , 2014..

Photogrammetric Computer Vision: Statistics, Geometry, Orientation and (J'J ‘) . JM @‘J \

Reconstruction, Wolfgang Forstner , Bernhard P. Wrobel ,@ Springer International
Publishing Switzerland 2016.
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Energy Sources and
Interaction
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reception process, as well
as the interactions between
this energy and other
environmental factors.
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with advantages and
limitations of remote
sensing.
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Describe the fundamental theory and concepts of the Global Positioning System
Calculate GPS satellite orbit positions and velocities.
Calculate user position using GPS pseudorange data.
Calculate and analyze error sources for GPS user position calculations.
Correct GPS user position errors by using local area Differential GPS.
Organize and write technical reports
Organize and make technical presentations
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application in real
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e Test the GPS equipment outside the universe for practices.
¢ Reveal the new research that concern the subject.
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Gonzalez “Digital image processing” 3" Ed., 2008.
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W. K. Pratt ,Digital Image Processing, Second Ed.

Wiley, (1991).

D.Philips, "image processing in ¢ language"”, second

edition, April 2000.
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1. Gonzalez “Digital image processing” 3rd Ed.,

2008.

2. W. K. Pratt ,Digital Image Processing, Second Ed.

Wiley, (1991).

D.Philips, "image processing in ¢ language", second

edition, April 2000.
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Course Aims

Students who have completed the Data Analytics Program will be able to:

Knowledge and understanding of remote sensing data processing and interpretation.
The main focus of the course is on geological case studies and integration of satellite
Imagery data with other geosciences data culminating in satellite imagery-based




exploration concepts.

Developing and Advanced

e Students will develop relevant programming abilities
Aall Gl dsa pll Q\JJ&}#&.}M\?W °

¢ Students will demonstrate proficiency with statistical analysis of data.
il Alaay) didaill 8 3o S Q) Cufys @
o Students will develop the ability to build and assess data-based models
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e Students will execute statistical analyses  with  professional
statistical software.
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e Students will demonstrate skill in data management.
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e Students will apply data science concepts and methods to solve problems in
real-world contexts and will communicate these solutions effectively
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Lesson 0: Matricesand | Developing and
Vectors Advanced
Overview: Why Matrix | Students themselves
Algebra? can formulate
Example 0-1 simple algorithms to
Definitions of Matrix solve problems, and
““;:jj‘;f)‘ and Vector can code them in a
ey S The Data Matrix in high-level language
U’“’f §2"¢“'5..’“’* Multivariate Problems | appropriate for data
S Example 0-2 science work 2 1
Loull 5 ) suallt: ample
plasiuly 45 Ul
oS S8 5S) daia
&) palaa P
s Jmﬁjgj;w https://online.stat.psu.ed
NEpEPH u/stat505/lesson/0
https://online.stat.psu.ed
u/stat505/lesson/O#parag
raph--341
uﬂrchj‘jff Lesson 1: Measures of interpret measures
[oan®s
e laid g S g_entraI_Tend%ncy, gf centr_al tendancy,
ot i sl 5 M ispersion an ispersion, and
@RI (& 52) <4 Association association;and 2 o)
B REBT >IN f‘:‘ﬁ:ﬂé)ﬁ;‘ﬁ‘ ‘ calculate sample
4;.‘}):‘53‘ éw)s ds);j:‘mi 1.1 - Measures of means, variances,
i pmlan S5 (435 Central Te_ndency covariances
18 U3 (e i https://online.stat.ps | correlations using a
sl u.edu/stat505/lesson/




1/1.1
1.2 - Measures of
Dispersion
1.3 - Measures of
Association
1.4 - Example:
Descriptive Statistics
1.5 - Additional
Measures of Dispersion
1.6 - Example:
Generalized Variance
1.7 - Summary
https://online.stat.psu.ed

u/stat505/lesson/1

hand calculator;

Use software like
Unscrumbler or
Minitab to compute
sample means,
variances,
covariances, and
correlations.

(3 b_paladl e

Lesson 2: Linear
Combinations of
Random Variables

2.1 - Examples of Linear

Interpret the
meaning of a
specified linear
combination;

] el A N .

b laal iy sl | Combinations Compute the sample
PR Ol 5" | 2.2 - Measures of mean and variance
S (@ 52)4, Central Tendency fali

FIPSYR Bl 55l - ofa finear

st s, s, | 2:3 - Population combination from
sl oS US| Variance the sample means,
Sl gl 535 (a0 2.4 - POpulatIon variances, and
W g | Covariance ..
e covariances of the
2.5 - Summary individual variables.
Identify and
interpret graphical
methods for
summarizing
multivariate data
Gedsladl g e | Lesson 3: Graphical mggdgﬂns
., b B Display of Multivariate g | ' .
ekl el gy L Data scatterplot matrices,
. 0530 5 "Dy and rotating
e '(ﬂ\sz);jf 3.1 - Graphical Methods
: sl s guallt d-
S il B Understand when
RPN i . transformations of
ou;iﬁ;(wu : y the data should be
PSRN g
gﬁ:ﬁ\ appl _|e_d and what
specific
transformations
should be
considered,;
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multivariate normal

‘ .
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i Aol s suallt . istribttion:
s Jmiling <l 5 | 4.1 - Comparing distribution;
oX K aa | Distribution Types
‘i“);‘;;ﬁ{(e;ﬂ 4.2 - Bivariate Normal Determine the shape
‘L)ﬁj‘*ﬁ Distribution of the multivariate
T 4.3 - Exponent of normal distribution
Multivariate Normal from the
Distribution eigenvalues and
4.4 - Multivariate eigenvectors of the
Normality and Outliers | multivariate normal
4.5 - Eigenvalues and distribution.
Eigenvectors
4.6 - Geometry of the
Multivariate Normal
Distribution
4.7 - Example: Wechsler
Adult Intelligence Scale
4.8 - Special Cases: p =2
4.9 Summary
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Lesson 5: Sample Mean | ¢imultaneous
Vector and Sample confidence intervals
oespaladl gase | Correlation and Related | for several
(5 el e )d;* Inference Problems multivariate normal
e o it g e population means
SRS RN e Conduct hypothesis
e &(GA‘J‘SF);:L 5.1 - Distribution of testing on the
= ln s, 4 | Sample Mean Vector go
o pladiuls A5 5 5 . correlation between
S s oS ) ian | 5.2 - Interval Estimate )
L : two variables
<l alas 5335 (2550 | O Population Mean .
U DA (e A B AT Es T Assess confidence
sl y intervals for

Correlations
5.4 - Summary

correlation between
two variable
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Lesson 6: Multivariate
Conditional Distribution
and Partial Correlation

Construct a
conditional
distribution;

L5 il b )d:: Understand the
e o= sl 5 s, | 6.1 - Conditional definition ofa
SR @520 Distributions partial correlation 9
Sl gosas “‘:jl:f“”‘* .| 6.2 - Example: Wechsler
s Sl ¢ xds;;’ij Adult Intelligence Scale | Computeand
i (o) 6.3 - Testing for Partial | interpret confidence
Gl palaa s (pssy | O esting for Partia ! i
18 A (g 4y Correlation |nterval§ for partial
il 6.4 - Summary correlations
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B b e Regarding Multivariate | appropriately from
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i Al iy 5 ) o T3 Al or analyzing data,
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Lesson 8: Principal Carry out a
Components Analysis principal
(PCA) components analysis
using unscr aumbler
8.1 - Principal
Component Analysis Assess how many
(PCA) Procedure_ principal
et padl ga e | 827 HOW df; wefindthe | omponents are
iy coefficients? needed:
ol Cladial g 5 SH" 8.3 - Example: Places
. PERY we)%ﬁ s "D Rated Int t orincipal
ihd (@ 52)e 8.4 - Interpretation of nterpret principa 12
DRERT=N Asadl s suallt the Principal component scores
et Pl 5 S0 ) P and describe a
s oS K6 ia | COmponents biect with a hiah
Sloslae 3 (ess0 | 8.5 - Alternative: U IJeC with a hig
- J:; ##* | Standardize the or fow score,

Variables

8.6 - Example: Places
Rated after
Standardization

8.7 - Once the
Components Are
Calculated

8.8 - Summary

Determine when a
principal
component analysis
should be based on
the variance-
covariance matrix
or the correlation




matrix;

Use principal
component scores in
further analyses.

Lesson 9 A: Factor

Students
understand what a
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manipulate data
and carry out basic
analyses
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models

13+14

(el Olatdl
B P )

‘;_'1})355\

e b paladl g e
GAU),\ [ByES
g 5 Sl
OB 5 "5
(& 52)4)
Al s suallt
plasiuly 45 Ul
S I8 S) Auaia
Sl pualaa 855 (a5
U8 YA (e dpad
st sl

Revision

Al 435)

1- Roy P. S (2000), Geographical Information
Science, Vol. |, IIRS.

2- Demers M.N (2000), Fundamentals of
Geographic Information Systems,Second
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Cybersecurity

o4 ag

Cybersecurity is a broad area that encompasses the protection of assets from cyber-crime and terrorism and other
network service disruptions that affect operations. Cybersecurity is achieved through active monitoring, detection of
outages or malicious activity, and the timely reaction to disruptions. While security in the cyber world is different
from that of the physical world, many similar security concepts can be applied to both. A key concept is that location
is the foundation on which all activity can be organized, visualized, and shared for efficient decision making. The role
of geospatial technology in the support of physical security is well-known and understood. It is used for situational
awareness, data management, multiple intelligence (multi-INT) fusion, analysis, and information sharing. GIS enables
organizations to apply these concepts to the protection of cyber resources to quickly discover and prioritize cyber
threats by creating a geospatial solution that integrates all existing data to reduce uncertainty. The goal is to enable
early detection and organization-wide agility when responding to cyber intrusions.
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Mathematics of waves and fields
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Course Description

To understand and gain complete knowledge on Theorem, Laws, Principle & Applications of Static
Electromagnetic Fields, Static Magnetic Field, parameters of Electric Field in Dielectrics, Time Varying
Electric And Magnetic Fields
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Course Aims

The aim of this course is to develop some of techniques needed to solve linear
partial differential equations (PDE’s). These equations appear in many areas of
physics and describe waves and fields which can vary in one or more space
dimensions and in time.
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On completion successful students will be able to:

e Solve partial differential equations using the method of separation of variables.

o Define the term “orthogonality” as applied to functions, and recognise sets of orthogonal functions
which are important in physics (e.g. trigonometric functions and complex exponentials on
appropriate intervals, Legendre polynomials, and spherical harmonics).

e Represent a given function as a linear superposition of orthogonal basis functions (e.g. a Fourier
series) using orthogonality to determine the coefficients.

e State how a Fourier transform differs from a Fourier series, and calculate Fourier transforms of
simple functions.

e Solve eigenvalue problems (differential equations subject to boundary conditions) either in terms of
standard functions or as power series.

e Use partial differential equations to model wave, heat flow and related phenomena.

e Make basic use of Dirac notation
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Course Description

The transformation of land use and land cover is driven by a range of different
factors and mechanisms. Climate, technology and economics are key determinants
of land-use change at different spatial and temporal scales. Moreover, the use of
land in both natural and man-made environments is influenced by the pressures
associated with development. The variety of forces that drive change in the use of
land is extensive and complex, including spatial planning policies designed at local,
regional, national and supranational levels. Given this complexity and in order to
understand the mechanisms of change and the impact of policies, researchers and
practitioners have turned their attention to formulating, calibrating and testing
models that simulate land-use dynamics. These land-use change models help us to
understand the characteristics and interdependencies of the components that
constitute spatial systems. Moreover, when utilized in a predictive capacity, they
provide valuable insights into possible land-use configurations in the future.

This course offers a cross-sectional overview of current research progress in
the field of land-use modeling. The contributions that are included in the chapters
of the course range from methodology and model calibration to the actual
application of

Systems and studies of policy implementation and evaluation. The course is an
indispensable guide for students interested in state-of-the-art land-use modeling,
its background and its application. Additional exercises and assignments help
students

to critically assess the potential of these instruments. In addition, this course also
introduces landscape ecology concepts and landscape metrics in land use planning
and modeling.
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