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- Pre-processing Stage-
Image Enhancement
Methods

- Image Enhancement in
Spatial Domain (cont.):

- Point-to-Point based
processing( Basic Point
Processing )

- Neighbors based
processing( Spatial filtering
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- Pre-processing Stage-
Image Enhancement
Methods
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- Averaging and Order
filters
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- Pre-processing Stage-
Image Enhancement
Methods
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- 1% order differentiation
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Transformations
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Non-calculus based general physics course. Intended for Science majors. Study of one-
dimensional and two-dimensional kinematics, dynamics, statics, work, energy, linear momentum,
circular motion and gravitation.
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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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1- Management Information Systems, 10th
edition, By Raymond McLeod, Jr. and
George P. Schell © 2007, Prentice Hall, Inc.
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3- Introduction to Information Systems
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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.

7ali ) ¢y A gllaal) alail) s jia

" 4 'S £

: A28 mall Calaay) -
Y ladaill s IV o315 il s aslall b o) il Gl ik e palall el s alad) Jiladl) e 5l D
Wit lan sale ) ol Lo hai gl o) 81 oty Loy Lgla 5 dsale A0 Agnl go ol 5 phn 255 3 (5 1V 5 il LY 8 3 la
) Al gl Leian 5
L€y LAz alad) Jaal 8 535l 51 malia Gl s (5 suddl laliial (3ad s sl A Guneadl a6 jle o5 o -4
e glaall L 5l 55 8 e

s gl Al 400 jlgal) CalaY) -
el Qi) 151 e BN 5 Lela (1 G il 5 dalall JSLER s — 2

.ﬁ}ﬂu‘;dﬂ\ sbatiu¥l -3 @
ol el 5 ) dalall clzdliall — 4

o4

: Al g Ayilaa ol CilaaY)-z
Al il sl gl Jplall Sl sy B ) dpalel) DS m e -1

Sl Ja &f@)@\)ﬁm\)ﬁﬂlpaﬁﬂjw\}&ﬂ\gw@d\)Sﬂ\ﬁjkﬁéc@.;ﬁﬁl\_2c
el G311 b i) e ol 3

Comp sl Bl Gmad e V) ISEY) 2180 6 Al Camall ladiad 4

e, ddlaiall gAY @l jlgall) A ghiad) Lbalil) o dalad) i lgead) -
(adil) ) ghail) g il g3

anll (s b 8 A Cllia il il g5 e shaall L 51385 5 Gl 5l 5 Juai¥) ol lea -1

Lokl A

(JsY)) (milpAll Jaal

25




(1) 22 gkl clelldl
doalocall Zul Hall / (Al ) A yal)

pil) 43, )k

sl g

o)/ sas gl )
g 52 5all

abril) cila e
4 glhaaly

Gle L)

£ gaua!

OeBpaladl g e
GAU‘),\ dm;

b g5 Sl
OB 5"y s
(& 52)=,
Aol s suallt
alasiuly 45 Ul
oS IS S) Laie
Sl palae H& 5 (ps5)
U8 A e 4008
Sl

General Introduction

Computer
Fundamentals
(Hardware and
software)

e (e dale dadia
Gsmlad) sk o pulall
Gl 5 el

Al o) 32 G puilal)
(el Ll

E.J;\J icla

sl olaial
SRy
J\ Lﬁ)}m

94}):5&\

e b paladl e
el
b s g HSLa"
OB 5 "y 5
(@& 52) )
Al s suallt
sy 45 Ul
S K S) daia
Sl palae H&3 5 (ps5)
U A (e dpd
s sl

Introduction about
operating systems,
Features of some
Operating systems
(Ms Dos, Windows,
Unix)

5 Jedidl) dalail e dadda
bl e e ailiad
sl

(MsDos,  Windows,

Unix)

EJ;‘} iclu

o) e el
SRS
_5\ Lf,)}‘-“;

‘;1”35&\

U b palaall (i pe
aelin
g 5 HSLa"
s Al 5 ks y 50
(& 52) 2
A5l 5 ) suall+
plasiuly 45 Ul
o K ) daia
Ol gl 55 (a0
Cstisdl

Programming
Languages, Levels of
programming
language

il ey A pall el
dama ) el

3.\;‘} Aclu

K] (edd Oladal
Sl
_5\ Lf,)}‘-“;

‘;1”35&\

(e B palaall (a0
b e s ST
Ozl 5 ") s
(& 52)=)
L5l 3 ) suallt
plasiuly 45 Ul
S K ) doaa
Gl palae 5 (p350
18 JDA (e A0
@5l

Component of
Programming
languages

gl AU QlUall dgs
daadl)
el L ‘;A B8 giall

Ll

Cilgal Aol

Eh\} icla

5 e laal
BB

@)):sn

e bpaladl i e
b s
b s g ySiLa"
05 5 "y 5
(& 52)4)
Ayl 5 suallt
plasiuly 45 Ul
oS 8 K) Laie
Sl pualaa 85 (as50
1 DA (e dnd
5 )

Variables and
constants in
programming
languages

& Sy Gl il
Gk 5 dmed) il

Lealadinl g Lgdy jas

3.\;\_5 icla

5 e (laial
SRS

e bpaladl e
GAU),\ [BRES
b gaa Sl
Ol g "y

Control structure (If
statement and select

Gl b adal Jeall

3.\;\_5 icla

26




‘;'U)zsn

(@ 52))
Al 3 ) sallt
Akl iy 5 )
oS IS S) Laie
Sl palae piig (pss)
L8 A (g dynd
Sl

case)

el & )l s Bma

) el el
GRS
‘5\ Lﬁ)}m

‘;'U):SS\

OeBpaladl g e
GAU‘),\ dm;
g 5 "
Ol 5 ")
(& 52)8)
452l 5 ) suall+
alasiuly 45 Ul
oS JSS) Laie
Sl gl 5855 (a0
L8 A (g dynd
Sl

Looping (For, While,
Do Until)

Gobs  ASl desd
dnall b Lealasiind

EJA‘} aclu

Lﬁﬁ);ﬁd;fm\
J\L;J)a..d;

qxﬂzﬁ\

U b pualaall (a pe
el s
b s g HSLa"
Ozl 5 ") 5
(@ 52) )
Al s suallt
Al Ly i<
S K S) daia
Sl palae H&3 5 (ps5)
18 A (g 4
Cstisdl

Js) g gladal

Js) s o pladal

EJ;‘} aclu

) el Glaial
Sl
_5\ Lf,)}"“;

‘;1”35&\

U b pualaall (a pe
8 g 5 Sl
s Al 5 "Cabs 50
(& 52) )
Ayl s suallt
Aakinly a0
IS JS ) daia
Gl palae 5 (pa30
18 A (g 1
5 )

Data Representation
(text and number
representation)

Jaly bl Jdiad 4y )l
il lee sy Al
Aad 1 UL 5 Al

Eh\} icla

K] 6@&1 Oladal
Sl

94)):5&\

e b paladl e
b e s ST
OB 5 "5
(& 52)4)
L5l 3 ) suallt
plasiuly 45 Ul
S K ) daa
Gl palae 5 (p330
L A e dpd
5 )

Types of Data
structure (Array and
Record)

ol iy
LSl s Al il
(23581 5 3 ghuaall)

Eh\} icla

10

5 e laal
BB

@)):sn

e b paladl e
b gan g Sl
05 5 "y 5
(& 52)4)
Ayl 5 suallt
plasiuly 45 Ul
oS 8 K) Laie
Sl pualaa 85 (as50
18 A (e dupid
5 )

Matrix (definition,
mathematical
operation on matrix
(addition and
subtraction))
(mathematics and
programs)

Sagy) A Cd ghuadll
e Al cllel)
cohls aaall i giadl)

(e 5 boaly

3.\;\_5 icla

11

o (i laial
S
_9\ ‘é‘)_’m&

(e B_palaall (0
i s
S g 5 ST
OB 5 " s
(& 52))
Lsull 5 sallt

Matrix multiplication
(mathematics and
programs)

Glilaall
8 gaiadll
(b s Ly

Sle Apab
G

EJA‘} icla

12

27




‘;'U):SS\

plasialy A,
o 8 K) daia
Sl pualae 5 (ass0
18 DA (e 200
S5l

5 e (el
Srod

‘;'U)zsn

(e b_palaall e
GAU‘),\ d);

b g5 Sl
OB 5 " g 5
(& 52)=,
A9l 5 suallt
Alaanly i 5 )
NS IS S) Laie
Sl palae H&3s (a5
18 DA (e dad
Sl

Coordinate systems
in computer

A e Jaay) ol
Glaa &yl Cgulall
Fasaig) JIEEN Sy

E.J;\J icla

13

o e il
Grod
J\ Lﬁ)}m

94}):5&\

OeBpaladl g e
GAU‘),\ d);

b s g HSiLa"
OB 5 "y 5
(@ 52))
Al s suallt
sy 45 Ul
S K ) daa
Sl palae H&5 (ps50
Ud A (e dpd
Sl

The definition of the
Algorithm and
writing an algorithm
as Pseudo code and
drawing an algorithm
as Flowchart

5 Aw))lAl e
leliad 44y Hla 5 lpuailiad

EJA‘} aclu

14

Lﬁﬁ);ﬁd;fm\
_’\‘éJ_,.A..AA

qxﬂzﬁ\

e B paladl e
el
b s g HSiLa"
OB 5"y 5
(@ 52)=)
Al s suallt
sy 45 Ul
S K S) daia
Sl palae H 5 (ps5)
U8 A e 4008
Cstisdl

“’.M 7] s (ladal

L.,.1'1."1 S Gl

EJA‘} aclu

15

Agiatl) 435

Jeleel Adekunle Adebisi, “Fundamentals of
Computer Studies”, 2010.

dasllaall 5 jiall (i)l

1- Tutorials Point, “Computer Fundamentals”,
2017.

Aaall) At ) xal yall

2- Scott Surgent, “.The xyz Coordinate Axis © ) il gl
System”, 2016.

Q)‘A‘d\} U"‘L’)S‘“‘ ‘w—’);“‘ ‘_A-C SJ}M\ Q};.\J\ c:\.q; L@—'@A}ﬁ&d‘&‘ﬂ\}uﬂ\

Blaliaall

RIS C R WNTREC )

Alsall DA (e i Sl el s saall <l il apen
aaixall g g S

Cast S g gac A5 SV gal al

28




L;"'“’J'AS‘JJM‘J.‘JM&&

Asarlatl Alanll 5 ansl e ps Canslily Loy grgiall o shas

el Sl re ity Ly el yy ks

A g SV il aal aladiuly Al we Jeal sl S (g S35 SV ailell e Gaal
LOaLaiaY) il g Ay il 8 3axal) salall e o il

Al e 0 abeil) il e giie CYlae 5 il Cppansd

I el e o in s gasne I ) s

Ao Aalle 530 50 5 sl SN (e G laa¥) Gaal e Jgeasll 2l

29




2023-2022 - (AN il Al Jaadl) - Al A pal)

AU il Al Jaaadl] - A Al ya
2023-2022

ale bl o o
Sl | g i | S5 Y| G ",’J.Td ol ] Jﬁf‘ Y| dadal
s | ol (¢ 3s) &
Za0.) Julas
N:h . i Analysis and
2 2 | Buseipalan) JM‘ Interpretation of RSSI202 1
bpdlaa- e | :
Cedgg | Aol Satellite Images
‘i‘:‘s.-\.aj
N> Se . .
j;fe) plad Geographic
2 2 | ome il plra Information RSGI204 | 6
salaa | 9 4 o Systems-2
P pp-C 4
(S
AR e
S a.8) cealia F A
2 | 2| Caa | fOEN Principle of RSS210 | 10
o Auadigrall Surveying
(pA )
pula yga s | JSdale
- 2 ey Nl Geomorphology RSGE212 | 16
) 3¥) :
-ty Z_f;ﬂ‘ Meteorological
- | 2 PR e Science & Remote | RSMS214| 21
Al (mald) g .
1 Sensing
2
g o
Al
2 - S R Computer-4 RSC216 | 27
prp-(Had
(W Adlu
- 2 | @és,0 | 26380 | English Language2 | EN206
- | 2 | 955 |4cuay, | Mathematics-4 | RSMT208




2023-2022 - (AN il Al Jaadl) - Al A pal)

Analysis and Interpretation of Satellite
Images

Apiliadl) ) gual) jead g Jalad
oA ag

lilee ol jals Lelibal¥l JLdY) s ddaiy aigrs el geall dallae Gl jae sl o )
Al @il 5 Aabidall Asllaall 5ok alainly Jolailly apdill s Caiatll Lgie s daliall cilalladll
) Gl @l il bl bl sa g Adlise (il 2 Y dpeliall [l ) sall pe Jalaill <l lga

Al pad) Gl slaall adai

Al dudle ol dlae )y ducliall LAY geas dysall ) seall Jidad b Gacadie s Jun el
o sbeall alaiy U Guntll agle andy ale JS5 daalal) e 333 e Jealls Ganaddl) 138 3
Jaall 13 8 1l o jliely (ald JSi 4l jaal)

pslall S/ olaay dadls Apaglaill duws 3all
A jral) e glaall alai g U o) o ISl / alall il
RSSI202 / 4ibadl ) suall iy Jila DAl 3a )y [ and
= s Jalidl ) geaall JIKE
Al / ) il / Juadl
(el 60) ee 2.5 5 ki2 (S0 dh 5ol e Ludl 2ae
1-2-2022 Com sl 138 dlae) g 8

o4l Al

Jolgall @gdy e (ye Lglady Lnady dusgydell dusydI BluaYl e yadl dudas W@ e Dgadly d5Ladll Hguall Jukos.1
iy Judoeil) 8y guall e Lgde ANl Sliyall GldSy g das el duadall

)l Sl (3 dsuell Oleladll § cuodstwl b Olew (g d,Suall GBI dousd @l b Jol Jaloatd! dlas 3a3.2
oWl




2023-2022 - (AN il Al Jaadl) - Al A pal)

der 9o gl drellly duzrglguanll Y lmall (39 DUlg OLLI Jaslys-g d:8y8 galall Jaslysdll slue).3

2l (e 4 gllaal) alatl) cila A

- e . <

: A28 mall alaay) -
Y Cladaill 5 ol WG & 5y by g aslal) (8 0l i) Gadad 5a5k e galall SEly alad) Jalail) e 5 jadll D
Leitbua ale) o) Lo dhad 5l o) 81w s Laniiy Lela s Aale AS0a dgal g 5l £ 5 plia 255 A (MY 5 ardaiill JURY) b dllad
5 ' 8 el ) Lgien 5 )
LS g latl) alel) Jard) 83 sad) 5510 asalie (gaadai g (3 sl i) Gaedi s A sal) U Ganadl) yuleay U jle (5585 o)) -4
e el Lia o1 65 8 <l jlga

s el yally Aaldl) 4 jlgal) CilaaY) -
Auliall Jad) #1581 e U 5 Lda ) Jaa il 5 dgaled) JSLER il — 2
(Sl el 5 ALl dpalall culiliall — 4 o

: Agadlll g Agilan o) LilaaY-z
Al gl Jplal) b il e g Al ) dpalad) AISE e -1z
S O Ay b il S ) g o jaind s (el s aial i ALl el Sy s e el 2
e ) B8 g i 1 ol ) a5 -3
9t 5l AL md A W) JISEYY A b il Chumal il 4

Aley ddlaial) 5 AY) @l jlgall) A ghial) Adalil) g daladl i jlgal) - 0
(4;‘45-‘5‘” skl g il o)

a2 8 A la il i) a5 5 o sbeall L 53 5 Jaal sill 5 Juai¥) il jlga 12

DRl 4l
/] S ) (e
fele 60 (2) kil clelldl [ 2 ) sae (Ledl el
Aaloaall Al ,al) / 251 Al ol

N i 3aa ) | alectl Gla e | el .
ol 48y yla | aaletl) 4y Jla | 7 [ s e o & suY)
- ) ° ) &‘}AA)AS\ 4_1 M\ Gl
sxaladisase | Introduction
B sandl pladiuly
<l jlal oae Jlen pladiul
. j Ll 5 el )
L) san ) Introduction to
Aagdlip gy yad | A el A, the satellite images 2 JsY!
laad &l YouTube
N | \.@_ﬂ\éi\\ﬁ&ﬂ\
""""‘].. U‘Jn j\
O Gl ualadl)
JK) Laie A




2023-2022 - (AN il Al Jaadl) - Al A pal)

(psso 28

Image Segmentation

1.Difine the
Image
Segmentation

2. what is the
Image
Segmentation

Sl

Edge detection

1. what is the Edge

detection
2. explain the
Edge detection in
the satellite images

Sl

Edge detection using
filtering

1.using many
types filtering to
detect the edges (
Sobel ,Prewitt,
Roberts) in the
Satellite images

.2 Canny operator

@\)ﬂ\

Algorithm used to
obtain Thresholding

1. what is the
Threshold value
2. define is the
Threshold value
3. using many
algorithms to
obtain
Thresholding in
the images

Image classification

1. Define the
image
classification

2. types of the
classification

3.Comparison
between types

u,u.lu\

Techniques for image

Explain the
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classification

Techniques using
in the
classification

Exam Exam (el
Techniques for image Explain the
classification Techniques
using in the el
classification
Clustering 1. what is the
Algorithms Clustering
2. what is the
types of the i)
Clustering
3. comparison
between them
Morphology 1.what is the
Morphology
2. what is the salal)
types of the T
)A.AQ
Morphology
Theory of Explain the
Morphology Theory of e SE
Morphology
grayscale Gray Scale
morphology Morphology Replace
dilation/erosion by
he Al
maximum/minimum e
of gray scale image.
Color images 1. what is the
Image Compression color image e
2. what is the
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satellite images
3- what is the
compression of
the image
Exam & s
_ _ Exam 5 Ll
adaill dndl ]
Digital Image Processing By
a5 el ) -

R.Gonzalez and R.Woods

IFundamentals of Digital Image Processing

By Solomon, C.J., Breckon, T. P
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EMR interaction with

= = Earth components 2 el
_ _ Geographical .
B B Information 2 el

_ _ Introduction to Spatial :
- - analysis 2 ]
Spatial Interpolation RSN
= = Methods 2 e
_ _ Inverse Distance 5 s S

- B Weighted M
= = Kriging e W)
= = GIS project design e il )l
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GIS Tutorial 1: Basic Workbook
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Principle of Surveying
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Define surveying and
other technical terms
2. Describe the
importance of surveying
3. know the application of
surveying in
environmental

health activities.
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THE BASIC
SURVEYING
METHODS
1. Identify and state the
different types of
surveying
2. Describe different Ll
surveying applications §
3. Apply measurement
of distances and angles
4. Describe the rules of
field notes of a
surveyor.
Types of
Surveying
Plane surveying
Geodetic surveying
1. Horizontal angles
2. Horizontal distance | TYPES OF
3. Vertical angles MEASURME B
4. Vertical distance NTS IN &
5. Slope distance SURVEYING
BLUNDERS
ERRORS MISTAKES Ll
Accidental Errors AND ERRORS o
Most Probable Value
Example of the 90 THE 90
percent PERCENT
ERRORS
Example of Accidental | How S
Error Accidental
Errors Add up
Exam Exam bl
Discuss the Accuracy
accuracyand and Precision il
precision

Error Of

12
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Closure
Relative Accuracy
1. Measure horizontal MEASURING
distance HORIZONTA
2. ldentify and use L
different measurements | DISTANCES
3. ldentify equipments "
of horizontal c“u\
measurement.
4. Identify the sources
of errors and corrective
actions
Class work Rough
Distance
Measurement
USING THE
Class work MEASURING i)
WHEEL
Taping
Class work Equipments
and Methods
Horizontal
Discussion and Measurement
Example these on Sloping AN
measurement Ground and e
slop
measurements
1. Define and LEVELING
describe different types
of leveling.
2. Understand the
principles of leveling
and measure e SAl

vertical distances

3. Apply the skills of
leveling

4. Identify
measurement errors
and take corrective

13
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actions.
Traversing
types of traverse
Balancing Angles
Latitudes and
Departures
= = Examples e Sl
Review Review e il )l
clilaciay) clilaiay) Exam E Ll
Al Al xam -
i "“Slj i '*3\5 e
agadll 4adl 3
Survying

LECTURE NOTES
For Environmental Health Science Students

Wouttiet Tafesse, Tesfaye Gobena 2005

Paul R. Wolf and Russell C. Brinker, Elementary
Surveying, 9th edition, 1994,

Zagllaall 5 jiall (S -5

Barry F. Kavanagh and S.J. Glenn Bird, Surveying
Principles and Applications, 5t edition, 2000.
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Meteorological Science & Remote
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-13:978-0-321-59550-8.

25




2023-2022 - (AN il Al Jaadl) - Al A pal)

PRSPl g e pUPRAE PP PRRIDAY
(rsbaall) At abal

OMally ebgSw EMma e 8ygduiall gzl e |l (9o9 L";‘\Jl ahelly Sl
SROSEIN] (veeee yyladlc daadall CoMxall)

&Slgall UM (e iS5 Lf‘)‘ Tolly Booudl Ol adl aes | C Y1 aBlgec 49 ASINI aarlyell
RROVEN] Mjﬁﬁ}” ..... ¢

wbﬂ\)JM\x# ddas

26




2023-2022 - AU il pal) Juadl) - A50EY A sl
Computer-4
4- s
oA (dag

@MEJJ@CAM‘)\M Q\)L;MUS&LJJGJ\.H\J&&_\P:\MJJ\ Gl _))s.d\ Jaa _)Sﬁ
@) da e Sy (Jally g deaiads Leallaly Al el jall AUS (e 43843 48 oy e ) Dl V) ka3

el JS A,

Sl dael> Ayardail] Ao el

AL/ ddlaadl wle | edaig 3LJI I oend .
. /..MUﬁdﬁﬁg} ras) o ol / galal) ansdll

RSC216/Computer-4 D) 4- gusla A e

P (heal) 45 SR Gay [ aud

(Q9AS] + ol § ygma> ) (S Aaliall ) mall Jiga]
2023-2022 / QB! Juadll Aol / Jadll

89 Oliclw) ot Wil .
(R0 )¢ ._u Lol 24 (ASY) Aol o) Cileliad) 23
&94.“)\ 15 BN i

2022 Coa gl 13a dlac) o )l

JJ:\A.“ Al
LS| A\A..}A.\ADJ}AJGALI‘).\M‘\_}LIS&:U&A‘ ) ;\LQ\CA‘XAAJJ\ ?'d”j}&’ ))s.d\ KV u«oudgl\
JSLaal a5 el all S e llal) (St S duma gl ol gaY) Cida iy aladial 8 5 jleall 5 5_jal)
oabaid¥l Qs 5 el S
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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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

pstadl LIS /alazy daals Lalail) dsns 5all

) jrall e glaall alai g U Gunal) and ISl / bl il

(obas ¢)58) (Sll Sslill DA ey [ and

= s JAld) | paall JIKG

a7 gy dadl / Juadl

acls 30 (S il [l e ladl 22e

2020 Caa Il 138 slac) oy )l

LA Gl

a Led Jay ) Al eVl ) A8l Lealaind Al 5 Al Jladdl) Ale <l jiie dpaay Cilldall &l
Jasl)

daadi Jlae 8@l Cala 65 Sl Jadadil) Jlase 8 Uialy 068 of Gle 1 5al8 Gl Jaa
ol 8 il (e Alanial) gl aladciud A8 5 AU Guadll O e (a5 e ) a8 Gl e




Sl Ay
1359V (sl A1) Sl
dgaluall 4l Hall / 23E) Als )

NP E TN RO I et (WU R RGPS el & sl
Cad e
s e fu,&us'd' Modeling of
ed gt | gl ame s : General
. Environmental . Jay
GR35 O AL sl . Introduction 2 5
. . Pollution
= 52 A8
b sus S [ Introduction to statistical
(S laial o G e Modeling modeling: Mass
Sy 058 balance, 2 il
& 52 8, Calibration and
verification of
models
2 Al
Exam
Modeling Transport
s Sia Concepts phenomena,
etd gatel |l st o Reaction Order
G0 . Oﬁ}hf‘ Relation to Rate 2 e
&l 52 ) Law, law of
mass action
Céeuy S | Water quality Hydrological
JPTE g EN I B N TP TR PY transport model,
S5 G528l ) The Streeter— 2 el
&) 52 b)) Phelps equation
Exam
u,udu\
@edd Ol |y ql. | Water quality Dissolved
5 4 el . 2 Ay
SR S i e modelling Oxygen, Lakes &




O Al )

according to

& 52 () water chemistry,
dissolved
nitrogen gas
Water quality dissolved
b g g Sole modelling phosphorus,
sed pladal |l g s Suspended
3 G528l ) Solids, Metals, )
& 52 (-8 Nutrient
Modelling
Exam pll
Air quality
Air quality laws,
. standards,
g 5 Sl -
Ch e s Indoor air
et dlatl |l S o quality (IAQ), Air
S Ok ) : ’ i)
152 Quality Models,
& " Air quality
models Sources
Earth moisture,
SEPNEP S _ surface water
dd gladal | g e Remote sensing biophysical
BN O ali ) of water traits, e galal
& 52 () monitoring the
surface water
Exam e
g 5 Sila Spectral Secchi disk,
il gladal | g e response of suspended
G Oz Al ) water minerals,chloro e &4l
& 52 8, phyll,
b g g S0 Water pollution
SRS ) s Al gl Wate:j qlgallty factors effects e al )
" " modelin -
&) 52 b, 9 on water quality

potential model

10




output

Exam

dgial)

a2

Environmental Science - Astudy of Inter
relationships, E. D. Enger, B. E .Smith 5t ed,
WCB publication

stk 3y el sl -1

3l U (g o3a a3k aic|

laally bsSu Ol o 3 sdiall Sl aren
Badlizall

e e A ol i1
cﬁ‘)\iﬂ\c :\:\AM‘ QM\)

5 ) A e Db e
sall MR (g it ) el pall 5 anaal) bl en
Sadinall A o gSIY)

Ca Y| é\}ac a9 Sy CA\)A\ (2

3_haliall Apia ¥l Cilaalal) e o slaill-]
daraY) zalial ase dal 5il1-3

11




Geophysics
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DR

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,
12isualization 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
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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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discuss the
differences between
the oceanic and
continental
lithospheres in a
variety of geophysical
contexts;
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(& 52)4)
Al s suallt
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Sl pualaa 85 (ps50
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discuss the
assumptions applied
to Maxwell’s
equations and the
conditions under
which they apply that
result in
fundamentally
different geophysical
phenomena;
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sl g ")
(& 52) )
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predict the
geophysical response

to simplified
geological structures;
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A5l 5 ) suall
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develop relationships
for characteristic
temporal and spatial
scales from more
complex
mathematical
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Design an
appropriate set of
geophysical surveys
to investigate a
potential subsurface
target.
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Mathematics 5
5§ Slualy )

oA g

Course Description

Develop in depth understanding of the vectors with its operations: to know the
vectors and scalars, learning dot and cross product, vector differentiation, Find
Gradient, Divergence and Curl , and integrations.

() ol e ¢ Al Al g Al G el ; Lguls s lgaiall pgh ok
Lolalsill g ¢ B il g 2o liill g g pail) alag) ¢ Aadal) GUELEN g ¢ gadall g

ks daala Laaleil) A 3all 4
LK /4 pall Gl gleall alaig L) Al aud

AS /Al sl slrall alig U Gaadl) OSall / alall audll 5
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RSMT309 /5 clual J DAL Jay/ el L6
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2021-2020 /J ¥ Al / Jadl 8

30 (ASY) Al al) cilelud) 23e 9

2021/4/24 Ca gl 138 e 2,610

Johall cilaaf e
Course Aims

Students who have completed the Mathematics 5 course will be able to:
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Knowledge and understanding of vector analysis. The main focus of the course is
on vector algebra, vector differentiation and vector integration.

Developing and Advanced

e Students will be able to distinguish between vectors and scalars
(bl g daiadl o Sl (e g )38 Ol (g sSan e

e Students can find unit vector, length of vector and the angle between vectors
successfully.
i Slgaiall G Ay sl 3l g aniall Jsha g s sl aaia slag) GOl ) oy ()5S0 @
e Students will calculate dot and cross product between vectors
Gilgaiall G gaiall g il o pall GOl s @
e Students will evaluate the derivatives for Continues and differentiable
vectors.
GELE AL 5 3 paiisall Clgaiall cliidiall Gl (O 2 i @
e Students will evaluate the single, double and triple integrations.
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oA A 11
( dsY ) ool Juadl

30
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Lalpall Aulall /(AN ) Al
et e S/ 3aa gl aud . TR [ P WA { .
andil) 48y )l | aledl) 48, . 4y gllaal) aladl) il 3 . € s
£ g gall <
-Vectors and Scalars Vector and scalar
. Vectors ability
Tl D Students will be abl
el . Vector Algebra .tu ; ent§ will be able to
a5 S o Laws of vector distinguish between
Uf(ﬂi §2)T:5}W algebra vectors and scalars
qu.:l\ 3 Mﬁ o Unit Vectors _ 2 1
Aaaiil A ) Students will use
‘udi Lf}i) Laia different operation
Sl pualaa 855 (a5
8 o e between  vectors  and
pt:p scalars and find unit
vectors.
1. Rectangular unit Drew the vectors in 2D
O bpalaall Ga e vectors and 3D
el s 2. Components of a
~a (yladial b gan g ,Sia"
7 . il 3 " vector Enter component of
SR (& 52) 3. Scalar fields scalars and vectors ) )
3 (5 g Gl s sl 4. Vectors fields field
;I b i 51 5 Examples, Exercises and
i 8 JS55) Ao Problems ,
Gl pualae s (a9 Solve their home works
678 EQEPR R\
NEpEPH Summary
-The Dot and Interpret the meaning of
Cross Product
e bpualadll G se . Dot or Dot and Cross Product;
i P scalar
sl Glatial b g 5 Sl
i i s e products | Compute Dot and Cross
SR (@ 52y . Cross or 2 3
5 (5 s L5l s suallt vector Product.
L pladin &5 ) roducts
s D K<) Aaie g I
Gl ke Hdis (a5 ° calar
18 A e dyad triple
il products
i laial ”‘*‘:‘*‘:’j‘m‘f‘)‘ . vector triple Identify and interpret
i . Ak products vector triple product and
GRS g 5 S - . |
| . 05l 5 iy | @ Reciprocal sets of | reciprocal sets 2 4
S ‘fJJ“‘“‘ ,(c;‘”52)5;ej§+ vectors
. - 4‘,‘ L 'BJ X -
s s ﬁbi@ g | ® Examples, Solve their home works
S S 5S) Tuaia Exercises and
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1. Vector Differentiation
° Ordinary
derivatives of
vectors
° space curves
. Continuity
and
differentiabili
ty
. Differentiatio
n formulas
Summary

Understand the definition

of vector differentiation;

Determine and evaluate
the derivatives of
continues and
differentiable vectors
Set the

formulas.

differentiation

e b paladl e
b g5 Sl
OB 5 "5
(@ 52)
Aypall 5 suallt
sy 45 Ul
S 8 ) daa
Sl palae H&s (a5
L A (e dpd
Sl

Revision

Revision

(el Olaidl
Sl

e bpaladl e
GAU),\ Y'ES
b s g HSiLa"
OB 5 "5
(@& 52))
Al s suallt
plasiuly 45 Ul
o K ) daia
Sl pualaa 85 (ps50
L A e dpd
Cstisdl

1% month exam

1% month exam

(sedd Olaial
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@})353\

(e B palaall (a0
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b e s ST
Ol 5 ")
(@& 52) )
Lsull 5 spall+
plasiuly 45 Ul )
oS S K) daia
Gl palae A5 (ps50
8 A (e dpd
Sl

° Partial derivatives
of vectors

. Differentials of
Vectors

. Differential
geometry

. Examples,
Exercises and
Problems

mmary

Understand the definition
of partial derivative of

vector;

Determine and evaluate
the partial derivatives of
continues and
differentiable vectors

Solve exercises and home
works

(i Olaal
SR

(e B_palaall (e
GAU),\ dm;
b g 5"
s Al 5 ks 50
(& 52) 2,

-Gradient, Divergence and
Curl
. The vector

differential

Gradient, Divergence and
Curl,

Understand the definition
of a del
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operator del

Compute and interpret
vector differentiation
operator
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2ed monthly exam

2ed monthly exam
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. The Gradient

. The Divergence

. The Curl

. formulas
involving del

. Examples,
Exercises and
Problems

Summary

Students can choose
appropriately from a
wider range of use for
Gradient, Divergence and

Curl and see the results

Solve home works

11
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18 JDA e A0
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-Vector Integration

. Ordinary
integrals of
vectors

. Line integrals

Understand the definition

of vector Integration;

Determine and evaluate
the integrals of continues
and differentiable vectors

Set the integral formulas.
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. Surface integrals

Students understand
what is a surface integral
and how to use it to
calculate the surface
values.

13
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a5 HSLa"
O30 5 "5
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A5l 5 ) suall
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Sl pualaa 85 (as50
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. Volume integrals
. Examples,
Exercises and
Problems
Summary

Students understand
what an integral can be
used to find the volume

Students can perform
and use the triple
integrals

14
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Solve home works
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3ed monthly exam

3ed monthly exam 15

diadl) 4l 12

-Calculus of Several Variables by Serge Lang

Zasllaall 5 jiall SN 4

-Introduction to Quantum Mechanics, D. J. Grifiths,
second Edition.

-Modern Physics and Quantum Mechanics, E. E.
Anderson

-Introduction to quantum mechanics, Dick and Wittike
-Introduction to quantum mechanics, D. Park
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Aerial Photography and
Photogrammetry
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Aerial Photography and Photogrammetry
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Write precise definitions
to differentiate clearly
among the following
terms:
remote sensing,
photogrammetry, and
photo interpretation.
Fully define the following
terms:  electromagnetic
ehii..u\ - spectrum, atmospheric
. window, f-stop, film
‘_HJLTJ Introduction to exposure, depth of field,
A"‘:}“‘“ i pmladl pa e GEOMETRY AND and fiducial marks.
A_le\ Q.éwuia " MEASUREMENTS Draw a diagram and write
O35 " a paragraph to explain
) E00e% | LITHEIMAGING | fully reflectance, 9 1
¢ ‘\_J‘)a‘);q ?uz;\__,:\;);g\ K PROCESS transmittance,
TR, oM L) ian | 1.2 Components of a | absorption, and refraction
L loslae 535 (ps55 | Simple Film Camera | of light.
caplal “df,ﬁ‘“” 1.2.1 Exposing the
il e T Film List the wavelengths
ddaiile A 1.2.2 Depth of Field (bands) ~that can be
R 1.3 Types of detected by the human
(Al Cameras eve, film,
1.3.1 Film Cameras and terrestrial  digital
1.3.2 Digital Cameras c?‘meras (?]Oth ‘;iSibIZ and
. photographic infrare
1.3.3 Resolution bands).
Draw complete diagrams
of the energy-flow profile
(a) from the sun to the
sensor located in an
aircraft or spacecraft and
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(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.

Geometry of a Vertical

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

Al e.us.a - Aerial Photograph ground area covered by each
type.
S5 ISy 2.1 CLASSIFICATION OF | o definitions. T
yalisa Gespalaal Gme | PHOTOGRAPHS Give precise definitions for
5 2 <l A camera focal length and angle
" & 2.1.1  Advantages  of .
dALw 9 g g S T 8 of coverage and classify
Al d\)l-'ﬂ sl 5 i g ) g Vertical as Compared narrow-, normal-, wide-, and
¢ (@ 52)8 2.1.2  Advantages  of | super-wide-angle lenses
u—“‘\JJ\ &gl s ) guallt Oblique as Compared according to focal length and
L’Q‘—‘ P st sl ] 2.2 FOCAL LENGTH AND angle of coverage.
(oS ES Rt | ANGLE OF COVERAGE _ _
Gl palae Hiig (ass) . Identify on an aerial
i) il ’ 2.3 The Coordinate A
W A (e dpad -> The Loordinate Axes photograph or sketch the
@A_Maﬂ s sl 2.4 THE THREE PHOTO | fiducial marks, coordinate
i n_\sjl\ CENTERS axes, and the three different
2.4.1 Principal Point photo  centers on an
t._w\_Ld\ 2.4.2 Nadir “unintentionally tilted”
2'4'3 Isocenter vertical aerial photograph.
State the difference
between photo distortion
and photo displacement.
YERE PERLY List the type of
Ll 4 Geometry of a Vertical | distortion or
: > Aerial Photograph dizplacerr;ent N }fhat
§ ag3la) J el radiates from the three
AN = u’“}z \\94); 25 Di ; d | photo centers and know
- b e . istorsion an A
<l Ay b gan g Sl Displacement how to remove or avoid
o e . . hem.
p Gl s "“hsos | 251 Lens Distorsion t
ii} ‘ﬂ(ﬂ‘iilﬁﬁ 2.5.2 Tilt Displacement List four other es of
<llay) ‘ih:\_‘;m')ﬁ | 253 Topographic | . ) yp
. . e 2 | Displacement distortion or
doad gaill (oS SS) A sp displacement.
Ly Gl palas Hdis (a5 | 2.6 NUMERICAL
g W8 PO e dgad ) )
gﬁsﬁ\ EXAMPLES Define rationed and
Sl TR 2.7 Inferences Based on | rectified  prints  and
. 3 the Bellef Displacement explain  how each is
a5l equation obtained.
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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.
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aullall g9 S Vision
: Os3ls "Swsus | 3.1 Definitions SLereIOSCOpe' I ?nd
- <l 52) g0 absolute parallax of a
‘—’\JL.‘-‘A\) a_fii}lﬁt 3.1.1 Stereoscopy point P
¢ Z\_,J_,J;j ?‘@h@;)ﬁ 4 | 3.1.2 Stereoscopic Pair of ’
¢ A sl (OIS SS) e Photographs List four types of
= . u\ﬁ:}r 5 (550 | 3.1.3 Stereogram stereoscopes and state
s B MA e dud >
eduld 0% | 3.1.4 Stereoscope the primary advantage
- o Sl
9 <)y s of each.
adadile 4
(4_\.7‘5‘).\5”

Al pndl -

S IS o | Explain how the x and y
piosa g (a3 paladl a e | Principles of Stereoscopic | ayes are defined on a
el el e Vision stereoscopic  pair  of

3 | S 3.2 Geometry of | aerial photographs, as
el.d\ J ok U’“’ﬁ’ SRS | Stereoscopy compared to a single
|l (@ 32) 3.2.2 Absolute Parallax photo.
) Loalls ) suall+ ) . .
kil Ly 5 ) 3.2.3 Flight-Line Location _
el oM IS ) iaie | 3.3 Theory of Stereoscopy | Determine the_ absolu_te
N ,,9,&\ C,_,\_,_, Gl palas i (as50 | 3.3.2 Depth Perception parallax of a s_lngle point
RN t‘“"iff A 3.3.3 The Floating-Dot | ON & stereopair.
‘#A ) s Principle
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uliall
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adadile 3_).1

(3 b_paladll e

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

el s Principles of Stereoscopic
d—ﬂl-wj 8 g 9 HSila"" Vision Define vertical exaggeration
Al Jl sk O35 "Shss | 334 Vertical | and state two ways of
(& 52) ) - increasing or decreasing the
| yall . ; Exaggeration >
) A5l 5 ) suall+ h g .| exaggeration.
- el Aasinl s ) ) 3.3.5 The Pseudoscopic
U 3 oM IS <) iaie | Stereo Model Calculate  the  vertical
X \ G-‘IU:’ Ol jualaa ﬁj.(eju 3.4 PROPER ORIENTATION exaggeration of a specific
. W DA e dgad OF A STEREO MODEL stereoscopic pair of aerial
@ ‘L’D“u. Sy photos given the proper
us)” equation and the necessary
Gl data.
[
Define photographic scale
and list the three most
common  methods  of
.. ) expressing it.
Agdsl agad) Scale of a Vertical Aerial c . .
onvert between these
Al ‘Uféb Photograph three methods.
: . 4.2 The Theory of Scale Define average scale and
& (.@.\\q\ Jss mipsladl jm e | 41 SCALE CLASSIFICATION | point scale.
- s b s 4.2.1 Representative
<l laay) g5 S Fraction List the two primary
: Ol s "Css | 400 Photo Scale | causes of variation in
R *(Gi‘nsz)jjf Reciprocal photo scale within a single
- Al 3 sall+ hot h.
u@\;}(\ e‘“':;‘“‘-' ;\;})ﬁ 4 | 4.2.3 Equivalent Scale photograp
3:\;3)44!\ oS JSS) dase | 4.3 TYPES OF SCALE List two general equations
. <l palas 5555 (2550 | 4.3.1 Average Scale that can be used to
Ay 8 oA e dpad 4.3.2 Point Scale calculate photo scale.
5 )
- - 4.4 VARIATION IN SCALE
g_a\)\_.u;Y\ 45 BASIC SCALE Compute the average scale
“ ) of a single photo or photo
a5l EQUATIONS

project, given the focal
length and the flying height
above the average
elevation of the ground.

Compute  the average
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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.

Alaai) -
s
. U b palaall (i pe
&3l anail el e
IR g5 S
: OB 5 " g s ‘i ‘i
<l jlaal) (@ 52)) Revision Revision 10
i a 492l 5 ) suallt
¢RI Jainly 4y 5 S ) d d
::" 7. T ) s 2" exam 2" exam
¢ R "}:T Sl palne H835 (p550
¢dila U8 38 (g Lpad
. M - :‘9;\”
5y -
ail A
(A5l
Compute the photo scale at
- n S = a point, given the focal
lall st - length and the flying height
2 Sy above the point.
L"s){ ' el Scale of a Vertical Aerial
a9 u“)‘:} J;f:); Photograph Compute the flying height
d—ﬂu;lj f‘;&;)&w 4.6 PHOTO SCALE above mean sea level,
o3 e DETERMINATION given a point photo scale,
(‘L’d‘ d\;la u}'d'( | ;2) St the focal length of the
|yl Lf:.d\ 's)}it Example 1 Example 2 camera lens, and the 11
LF:’ J ?\J;:u::\g @;)ﬁ F Example 3 Example 4 ground elevation abqve
u)\:_\j S K ) A Example 5 Example 6 mean sea level at the point
" e i pnkae s ( of known scale.
ail) G"L"’ H=me > (ess) | Example 7
U JOIA (e 2ad .
L PRI il 4.6.1 Assumptions Compute the scale at a
= T point, given the focal
n_\sjl\ length, the scale at another
{EA( point, and the elevations of
both points
:\_JJ:_\' (:.\Js.a Horizontal Determine ground distances
. . Measurements _ | between two points on an
4—,\M ‘UPA“) Distance, Bearings, and aerial photo of known scale,
.. * * using either an engineer’s
(;A ?G—’b‘ dP (e bpaladl (a e Areas . scale or the multiple scale
Ly b s 5.1 Ground Distance template.
= jiww%‘ﬂ” 5.2 Horizontal Angles
3 BESRRTSTY . Define bearing and azimuth
=053 (& 52) 5 5.2.2 Azimuths and be able to convert from 12
Ayl A5l 5 ) suall 5.2.3 Back Angles one to the other.
e phaiub s 1 5.2.4 Measuring Angles
4:\.;)}4.\!\ ) w¥ dS:S)"*aA-m Effects of Tilt and | Establish a photo baseline,
. Sl plas 5555 (p350 . for the purpose of
sy 8 A (g dpnd Topographic determining a  bearing,
o) Laay) s Displacement on | using (a) land ownership
<l laa Bearings lines on the photo, (b) a
“ compass line established in
A‘TUJJ\ 5.3 Area the field, and (c) an existing
Measurements map of the same area and

30




5.3.1 Planimeter

5.3.2 Electronic
Digitizer
5.3.3 Weight

Apportionment

(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.

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

VERTICAL object using the
MEASUREMENTS proportional shadow-length
124 - . — method and state the
plauw) - 6.1 MEASURING | ¢nditions under which this
wulla) HEIGHTS ON SINGLE | method gives accurate
T AERIAL PHOTOS results.
e o b paladll 1 6.1.1 The T hi
1) avi o U‘E JNL:); S € 10pOographIC | qentify each of the terms in
;ﬁ e—‘-m!.., f: ﬁ)sgw Displacement Method all three of the parallax
A_AH\ Q};J'él:}jj;u;}.\)}.\ 6.1.2 The Shadow | height equations given for
- - i ol stereoscopic pairs of
‘—’\JL“A\) a_fiéﬂiﬁ Methods photographs and state the 13
¢ 44 jad st At o Sl ol . conditions under which
:‘)ﬂ. . ?;;‘:d;j;fﬂ 2 6.2 Measuring | each of the equations is
<5 i palae 5355 (o555 | Heights by  Parallax | valid:
A U8 YA e 4028 .
canlal . u}ﬁﬁ"‘” Differences 109 Make  the  required
)‘)ﬂ")ﬁ)&'j T 6.2.1 The Parallax | measurements of P, Pb, and
AT . . dP on a stereoscopic pair of
adadiile a He'ght Equations aerial photographs and
(2\_\_',‘5 <l 6.2.2 Units of | calculate the height of an
- M object using any of the
€asure 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.
L s QAS_)A'CIAT]J\):'A)D Aerial 1. The ability to know
g e & 3 DA
635 K. AT Photography and calculatle thte
Shad s 5 g Flight Planning necessary —elements
e g (@ 52) < ) to design aerial 14
AR f%{*ﬂ?}*‘f”r‘ o Aial photography photography flights to
Ll JI sk J ‘;‘S“ f’%‘g 2 approach o obtain the appropriate
¢ oI ES i | o Basic elements in flight ial oh h
|l il junlae s (a3 ) aerial photographs.
@D 16 O e dus planning 2. Count number of
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el g e o Aerial  photography steps  in  aerial
a1l Al flight planning steps photography flights

. C-’].I I 1- Gathering information | 3. Calculate number of

T about the area to be airlines
< ) photographed 4. Calculate number of

il 2- Determining the imaging stations for
’ average scale of the each flight line

image 5. Draw and design a
3- Camera device flight map
choosing 6. Prepare detailed and
4- Determining the flying topographic maps of
high above the sea an area using aerial
level photographs.
5- Determining the
direction of flight line
The ability to know:
e Photo
Interpretation:
The examination
of aerial
PR s photographs/ima
RN ges for the
] purpose of
R K\ IS N T ; e
ﬁi@”&w i o | Elements of Arial |d§ntfy|ng g
=R gy S Image ° (jeF > En_
A e s R s Interpretation Judging their
(@ 3Dt significance. 15
callayl A5l 5 ) suall+ ) 2
o plasinly a5 e xy location e Observation &
) gaill IS JE ) duaia ’ .
5l &&‘Aﬂ)ﬁﬁj(wu e Size Inference:
Ay SRR e Sh Observation
ot gl ape .

il sy i provides the raw
L K data for
Qs interpretation.

Inference is the

logical process by
which
observation and
interpretation
are made.
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AERIAL PHOTOGRAPHY AND IMAGE INTERPRETATION "David P. Paine

and James D. Kiser, 3rd ed. Copyright © 2012 John Wiley & Sons, Inc
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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
Reconstruction, Wolfgang Forstner , Bernhard P. Wrobel ,@ Springer International
Publishing Switzerland 2016.
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Aerial Photography and
Photogrammetry
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The Parallax
Height Equations

Units of Measure
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The Theory of
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g g Sl | CLASSIFICATION
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Revision
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36




Displacement

NUMERICAL
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Interpretation, 3™ Ed., David P. Paine and James D. . .
Kiser, © 2012 John Wiley & Sons, Inc.

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

Photogrammetric Computer Vision: Statistics, (baall) At Sl gl yall

Geometry, Orientation and Reconstruction,
Wolfgang Forstner , Bernhard P. Wrobel ,@ Springer
International Publishing Switzerland 2016.
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Thermal & Microwave Imaging
Remote Sensing
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aluall 4 Hal) /( Pt (| ) als 4l
I oyl 54 S/ 83 gl A alail) cila A :
crd ‘mwk d ‘m.«k . “< Qbm‘ wy‘
?-‘M P-‘S‘-d &Jm}d\ 4 gllaall d
_ Definition Basic of
LIntroduction 10 | hyman  settlements
o Human settlement | .4 with explain
“’A;‘C}f&g’c 1-1Urban the urban planning
o 5"y | planning f’md indicate  the
(@ 52)4) important elements 2 1
Ayl 5 suallt .
kil i 5 ) 1-2 Elements of | of RS with the
SIS | remote sensing fields of land sat
678 EQEPP R\
s 1-3 Fields of land
sat
2-Components of 2
remote sensing
2-1Land us
models
-The  concentric " d
models include the The  types ar_1”
e following: comp_onents wi
. L e explain and all the
(el Jladial 28 g5 " - -Zone in | roles that depend it
. sl 5 sy 5 L.
SR (& 52)esis Transiting ) o)
) 5y san el List the land use
- Jadinls 4 g i) . .
s Lmsds;s))fisﬁ -Working Class | models  with the
e | Zone land use
sl ) classification
- Middle Class estimating
Zone
- Commuter Zone-
2-2 Theory
sectors
-Classification of
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land use

(e b_palaall ja e

3-Characteristic of
electromagnetic
radiation

3-1 Interactions
between Matter and
Electro-magnetic
Radiation

Physical properties
of the
electromagnetic and
spectrum  will be
explain

N NI 3-2  Wavelength The bands that
stis U‘f“‘ s 2 | Regions of Electro- wit08h a?jrg) Sted ?n
E R (@525 magnetic Radiation P _
ERTET™IN “*%{**‘b‘;iﬁj;j‘ the remote sensing
. el dn g B R R
s AN sk | 3-3  Types of |will be describe
e S T] (STP) . . .

s e s | Remote Sensing | with details
s with Respect to ol .
Wavelength Region Taples of  wave
lengths
3-4 Definition of | classification  will
Radiometry be listed
4-|nfor_mat|on Basic definition of
et gm | EXTraction Information
. o - GAL‘)JJJA - pu - i
i Jaid ji—’“”sﬂw Classification eﬁtractlon for Lhe
- SEY " 5 ) 50 .
SR ° @ §2)§.,5) techniques P _enomena that
PITBYRN sl 5 pealle will be study by
- Jadialy 4y g iU . .
sl s &?ﬁi 4-1 -Image reading | remote sensing
G palae s (ass0 H
s s 40 Image techn!q_ues_
<55l Classification of
measurement image  processing
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4-3 Image analysis

5- Interpretation
Elements y

-Geometric
Distortions of the
Image

will be explain.

Interpretation
Elements The
following eight
elements are mostl

Types of
corrections will be
listed with
examples

(e b_palaall ja e

6-Statistics and

i s This chapter will be
5 ol S g St Human settlement ) P
= O 5 " g 50 list the method that
S (@525 1 6.1 methods and | be adopted for
j‘ (S pan A5l 5 ) suall- i . .
L« pxib A, 8 S| improvements classification  the
sl OIS JS5S) A
i palan 55 (5 human settlements
678 EQEPP R\
st sl
7-Human In this chapter will

On B palaall = e
b e s ST
OB 5"y 5
(& 52)4)
L5l 3 ) suallt
plasiuly 45 Ul
S K ) daa
Gl palae 5 (p330
18 DA (e dupid
5 )

settlements  using
Earth Observation

8__Mapping and
measuring  human
settlements  from
remote sensing

9- Remote sensing
applications in
human settlements

be study :The most
commonly criteria
for the spatial
delimitation of
settlements can be
grouped into three

broad categories.
Then can be
endicate that
Remote sensing
technology and
information
extraction
techniques have
improved steadily

in the most recent
years
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10-Classification of
settlements

Rural and urban

10-1 Classification

The details to be
shown on a regional
land  use also
depend upon
whether, it is based
on field survey or

of Land use '
(Regional) compiled from
il g other secondary
e o pa o=
e s sources or based on
d La" . .
s | 0 )sﬁj”i s interpretation  of
) 5 e Satellite images or
SR 2o .
. “Z“Z%’ﬂj' aerial photographs.
Qﬁf@_ EN While using
e Remote  Sensing
Technique, image
interpretation offers
the possibility of
extracting
information without
actually going to
the field
11- Rural  settlements
CLASSIFICATIO |are most closely
N OF | and directly related
SETTLEMENTS to land. They are
st e RURAL URBAN | dominated by
o @u};::: DICHOTOM primary  activities
e . S 5 i such as agriculture,
ST (@ 52)i s 11-1 Types and ; cehi
sy sl animal, fishing etc.
L A A i, 4 | Pattem Of | The  settlements
s (o E9ian | gattlements . :
Ol unlan 585 (p55) size is relatively
O II. Some factor
human settlements | affecting
1-2- Dispersed
Settlements
e O b plaall (= e i
(8 pladal o )J;: 12-Problem of rural tR;]uraI set:jlemelnt§ n
oy | s, | settlements € developing
BIRTRTS-N (& 52) countries are large
Al 3 ) guall
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s f;js““ds“;ﬂ:‘ in  number . and
a\ﬁmﬁﬁw po_orly_ equipped
sl with infrastructure.
They represent a
great challenge and
opportunity for
planners. Supply of
water to  rural
settlements in
developing
countries is  not
adequate. People in
villages,
particularly in
mountainous  and
arid areas have to
walk long distances
to fetch drinking
water. Water borne
diseases such as
cholera and
jaundice tend to be
a common problem.
The countries of
South Asia face
conditions of droug
) The definition of
13-Planning of .
urban areas varies
mbi\é-d‘vf'f— Urban settlements from one country to
e e wﬁééﬂ;ﬂ 13-1-  Population | another. Some of
S5 (@52, | Size the common basis 10
BRTET™ SN ;ﬁi‘_?ﬁfﬁl@ _ of classification are
PPN g | 13-2- Occupational | size of population,
e | Structure occupational
sl 13-3-- Location structure and
administrative
edd claial w;jj‘ff 14-Functions of | The earliest towns 1
SRy s Urban centers were centres  of
BEETN ”’?’_;ﬁ Dy administration,
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s A Reaterll trade, industry,
OIS S ) e defence and
Sl gl L85 (a0 ..
1 DAy dpsd religious
o importance.  The
significance of
defence and
religion as
differentiating
functions has
declined in general,
but other functions
have entered the
list. Today, several
new functions, such
as,
A mega city or
megalopolis is a
general term for
cities together with
“‘;ﬁjf* their suburbs with a
b glaal i st | 15- Human | population of more
Gxais | L settlements in | than 10 million 12
PRTBTES “‘:ﬂ:f:ﬁj] developing people. New York
- ¢ 2 4 8 . .
A oIS | countries was the first to
P attain the status of a
s mega city by 1950
with a total
population of about
12.5 million
e Jaid u“;::jjff 16-Problem of The set_tlements in
Gty | LSS lurban  settlements | developing 13
BRTSYN Affj\si)ﬁxﬁ with economic | countries, su_ffer
A Asiliiss s, | problems from various
OIS S 55) Aae problems, such as

S pualaae 5 (50
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5 D2 e s
sl

unsustainable
concentration of
population,
congested housing
and streets, lack of
drinking water
facilities.

(3 b_palaall a e

In this lecture the

cab).\d);
sehd Olaal gy S reports of students
sxds | P23 1 17- Discussion the | Will be  presented "
S gosan Sl | reports of students and discus
s "f‘w)}s j’s)“““ problems
);dm):}a:(&ﬂj
5 )
4.5 Urban In this chapter thee
growth process growth cities will
. explaining with
of cities details f models
4.6 Urban Urban
environmental EnVifOfément(?' Wig
. e adopte an
and social stress oresented
4.7 Urban
e s pealaall - H .
- > | microclimates;
(& Ol b e s ST 1fi i
..w;j e modification
i @352+ | and management 15
. Loalls ) suall
B %5‘));&;‘ Azl :U %ﬁ;'
o 2o 148 Urban
=Pea | Growth
projections ;
Smart cities
design
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UNIT-6

_6-1 Practical
Applications of
GIS in Urban
planning

6-2 Analysis
socials
economics and
environmental
data evaluation

6-3 Updating
syllabus :

; Evitopmente
{impactsof
climate change

o Envropmen
Wl im pacts
ofelimate
Change:
Water

o Envropmen
Wl impacts
ofelimate
change:
Catbon

~=.@A....' S el
SR

@})353\

EXAM

Final exam

16
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https://www.geographycasestudy.com/environmental-impacts-of-climate-change/
https://www.geographycasestudy.com/environmental-impacts-of-climate-change-water/
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https://www.geographycasestudy.com/environmental-impacts-of-climate-change-carbon/
https://www.geographycasestudy.com/environmental-impacts-of-climate-change-carbon/
https://www.geographycasestudy.com/environmental-impacts-of-climate-change-carbon/
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Human Settlements in the Arctic. An Account of the
ECE Symposium on Human Settlements Planning and
Development in the Arctic, By: Joseph Awange, John
Kiema, Pergamon Press, 1*" ed., 1980

Free downloaded from the site: https://b-ok.asia

Human settlement(book). 2003.vol2
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geospatial data

organization and
format. They will
be introduced to the
differences between
vector and raster
data formats. They
will be able to
differ between a
hierarchal, network,
and relational
databases

Database design
standards and DB
life cycle

Students will learn
about database
design and
construction. They
will be introduced
to importing and
exporting an
existing database
schema. Students
will understand the
differences
between a
georelational and
object-based data
model

Gullil)

The GIS Database

Students will learn
the basics of the
GIS database

&I

Benefits of
Relational
Database
Approach

Students will learn
the basics of
Benefits of
Relational Database
Approach

sl

Vector data
structure

Students will learn
the different vector
data. They will
understand
the nature of
geometry and its
relationship to both
topological and

non-topological

uadl.u.“
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features. Students
will appreciate the
value of
topological
relationships within
a vector dataset

Spatial data
Quality

Students will
compile data in
accordance with the
National
Standard for Spatial
Data Accuracy.
They edit locational
errors
from
primary/secondary
data sources,
recognizing the
challenges
associated with
raster and vector
data aggregation

Raster data
structure

Students will learn
the methods of
storing (cell-by-
cell, runlength
encoding, and quad
tree) raster data.
They will
understand
how attributes are
managed within a
raster model, to
include the
differences between
integer and floating
point values

Graphic data
structures in GIS

Students will learn
the graphic data
structures in GIS

e.ut'd\

Exam

Exam

Introduction to

Students will learn
the Introduction to

s ‘é.\lﬂ\

5
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Database Systems | Database Systems

Students will learn

Mgﬁ;azams’gn ¢ the Database 2 . .
o = g Management A S
System
System
L Students will learn
Objectives of o
- _ DEMS the objectives of 2 e G
DBMS
Students will learn
Database
_ ! the database 2 .
= = _ s .US‘
Architecture Architecture &
- _ Data Models Data Models 2 e Ll
- = Exam Exam 2 e Gudlad)
"“« .~S\ w‘
e S, Sumathi, S. Esakkirajan, "Fundamentals of Relational i Ll BJ)M\ <))

Database Management Systems”, Springer, 2007.

e Ramez Elmasri, Shamkant B. Navathe, "Fundamentals of
Database Systems", 4™ Edition, Addison Wesley, 2003.
Addison Wesley, 2003.

e C. J. Date, "An Introduction to Database Systems", 8th
Edition, Addison Wesley, 2004.

Raghu Ramakrishnan , Johannes Gehrke, "Database

McGraw Hill, 2003. Management Systems", 3rd Edition,
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Remote Sensing in Agriculture

oA dag
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oo i€y Batal) il s AU Gl le elp aa o dpally i ,¥1 CalaY) A el sleal 5 Algn LIS
Laa Uy 3 Faca ¥ 580 Jom s el LY ) Con Adlida Al 5 Aila ) <l Goaas s dnim ,¥) CilaaY) 538 Lk
dan) g lalise st L) o3 Cangll lld (il il gi saal & g 41Kl e Dl Cangll Gl Aliine cilily i
Cangll ellaan ALyl At )il y ALESEL) <l 5 Jae 3 W) Ll Jpemal) e lad¥) mms 315 (Y1 o (e
ome 5 e ool o) dpmmne 5 ue) )3 i) 05 Le Le a3l Jlaally LeBble 5 odlel 2,83 31 il Y

sl il ) Eaasl ) 80 5l Ay 1 Cliaa (o a5 s

Remote sensing is one of the essential sciences globally and is modern in some Arab countries,
including Irag. This science enables easy and economic capabilities for monitoring terrestrial and
space targets. The science of remote sensing and its many technologies enable us to see or monitor
ground targets with different temporal and spatial features. The satellites revolve around the earth
periodically, which provides future data for that goal and the possibility of returning for several
years to the same goal. This data covers large areas of the earth's surface, which a person cannot
obtain until after conducting exploratory patrols and for an extended period. The term goal
mentioned above and its relationship to the agricultural field is agricultural land, a specific crop,
waterway, or soil's physical, chemical, or biological characteristics.
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The main objective of the course is to expand the student’s knowledge of the remote sensing
subject on the one hand and its agricultural applications in practical life; on the other hand, which
has a significant impact on supporting one pillar of the term remote sensing along with what he
has learned from other remote sensing-applications.
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Introduction of remote
sensing

o Student will learn some
essential definitions related
to remote sensing
principles.

o Student will learn about
sensors types

Energy Sources and
Interaction

o Students will learn about
energy sources that must
be available to complete
the data reception process
and the interactions
between this energy and
other environmental
factors.

o Student will be in touch
with advantages and
limitations of remote
sensing.

Sensors Characteristic

o Students will learn some of
the remote sensing
parameters based on which
satellites are classified and
distinguished from each
other.

Remote Sensing
Applications

o Students will learn about
remote sensing
applications in agricultural,
forestry, geological, and
hydrological fields.

Precision agriculture

o Student will learn about
precision agriculture term
and how it is different
from the conventional
agriculture system.

Remote sensing and soil
tests

o Students will learn about
some of the sensors used in
agricultural soil analysis,
such as measuring soil
salinity, soil acidity, and
soil moisture.

Exam 01

o The purpose of the exam is
to urge the student to
review what has been

learned material and avoid

11
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overloading, which may be
difficult to review at the

end of the semester.

Remote sensing and soil
map, and GPS applications
in farming

Students will learn about
soil map concepts and the
role of remote sensing in
their preparation.
Students will also learn
about GPS applications
and how they can be used
in agricultural field
operations.

Remote sensing and plant-
biomass tests

Students will deal with
the evidence or indicators
extracted from the remote
sensing data and their
role in describing the
general state of plants.

Remote sensing and water
bodies

Students will deal with
the evidence or indicators
extracted from the remote
sensing data and their
role in describing the
condition of water bodies
or soil moisture in
particular.

10

Remote sensing and plant-

diseases detection

Student will learn about
the uses of remote
sensing techniques in
detecting plant diseases
and assessing the area of
the affected area.

11

Drones

Student will learn about
drones (unmanned
drones) and their
important role in the
agricultural field, such as
filming, fertilizing, and
pest control.

12

Exam 02

This test aims to get the
student to review the
scientific material after
the first exam; the
accumulation may make
it difficult to review in

the last test.

13

Going through related
articles and summarizing

the main idea.

Student will learn about
using remote sensing
techniques as research
applied on the ground,
not only written in books.

14
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e Sruden will learn about
reviewing related articles
and how to see how
sensors are utilized in the
agricultural field.

Fundamentals in

= Agriculture Precision

2 15

diatl) 44 19

Lillesand, T. M., 2002, Remote sensing and image interpretation,
Fourth Edition, pp. 23, 374-376, 431-434.

Bhatta, B., 2020, Remote Sensing and GIS, Oxford University
Press, New Delhi, pp. 7-8, 64-96.

Joseph, G., 2005, Fundamentals of Remote Sensing, Universities
Press, pp. 13-21.
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Lillesand, T. M., 2002, Remote sensing and image interpretation,
Fourth Edition, pp. 23, 374-376, 431-434.

Bhatta, B., 2020, Remote Sensing and GIS, Oxford University
Press, New Delhi, pp. 7-8, 64-96.

Joseph, G., 2005, Fundamentals of Remote Sensing, Universities
Press, pp. 13-21.

Chen, J.M., 1996, Evaluation of vegetation indices and a modified
simple ratio for boreal applications. Canadian Journal of Remote
Sensing, 22, 229-242.

ChenJ.,G.P.,,H.C.,P.R,, S. P., April 2003, Land-Use/Land-Cover
Change Detection Using Improved Change-Vector Analysis,
Photogrammetric Engineering & Remote Sensing.
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The main objective of the course is to expand the student’s knowledge of the remote sensing

subject on the one hand and its agricultural applications in practical life; on the other hand, which
has a significant impact on supporting one pillar of the term remote sensing along with what he
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has learned from other remote sensing-applications.
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2- Roy P. S (2000), Geographical Information
Science, Vol. |, IIRS.

3- Demers M.N (2000), Fundamentals of
Geographic Information Systems,Second
Edition, John Wiley & Sons.

4- Burrough P. A. MacDonneli R. A. (2000),
Principles of Geographical Information
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Systems, Oxford University Press.
Makrewski Jacek (1999), GIS and Multi-
.criteria Analysis, USA
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Remote Sensing with Imaging
Radar
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1.Introduction
ol m e 1.1 Description
5y sl aladiuly
o Ll wj@)%*ﬁf‘ 1.2.Physical size
;uj . i 1.3 Transmitted 1. Imaging
P, JL | b el 3 A power ) ’ Ja
c jf" &3 YouTube 1.4 |deal remote | Radar system 7
el gy sensing
i e il ualadl) 1.5 Beam width
) wjjf 1.6 Atmospheric
(02200 attenuation
2. Introduction
2.1 EMR Spectrum
2.2 Solar radiation
Radiation
= = 2.3 Radiation from framework 2 Sl
the earth
2.4 Remote sensing
using EMR
3.ltroduction
3.1 Radar
frequencies
= = 3.2 Doppler effect ;ZSZ??A?S%? 2 Sullal)
3.3 Basic principle of ging
Radar
4 Simple form of
Radar equation Radgr
— - equation 2 &
4.1 Measurement of
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range

4.2 Power density
from antenna

Radar Images
distortion

5.1 Thermal noise

Radar receiver

noise and
_ _ 5.2. Cosmic and targgt Ll
- - Background noise detection o
5.3 Atmospheric
absorption noise
6. Introduction .
6.1 Geometric CC();I’TC;)UI‘]? and
= = correction alibrating bl
6.2 Radiometric radar imagery
correction
7. Introduction
7.1 Tracking with
_ _ Radar The target Ll
- = 7.2 Target reflection &
7.3 Examples
8 Introduction Scatterin
8.1 Scattering g
e from earth e
= = definition ol
surface
8.2 Types of
. features
Scattering
= = Exam Exam cuux\
33.Introduction
10.1 Amplitude
fluctuation Target
10.2 Angle characteristic
= = fluctuation and Angular el
accuracy

10.3 Low angle
tracking
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Remote Sensing with Imaging Radar

11. In.trod.uction Interfzrrt]) dmetrlc salall
= = 11.1 Bistatic SAR . 2 T,
Tomographic e
SAR
12. Introduction
12.1 Radar image
_ _ properties Radar image s S
- - 12.2 Viewing interpretation 2| e
geometry and spatial
Resolution.
13. Introduction .
Passive
= = _ ' he Sl
- - 13.1 Microwave nzlr(r:]racl)v;/r?ve 2| e
radiation ging
= = Review Review 2| e al)ll
)
= = Exam Exam 2 o R
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John A. Richards sl 5, il G -6

Fundamentals of Remote Sensing

George Joseph. C Jeganathan
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Satellites & GPS
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« Describe the fundamental theory and concepts of the Global Positioning System
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o Calculate GPS satellite orbit positions and velocities.

o Calculate user position using GPS pseudorange data.

e Calculate and analyze error sources for GPS user position calculations.
o Correct GPS user position errors by using local area Differential GPS.
e Organize and write technical reports

e Organize and make technical presentations
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concept of GPS
and the orbital of
its satellites.

Conic Section
Orbits, the Swap
area rate and

_ _ Kepler’'s Law times with its 2
orbits.
mass
dependency & | The Ratio of the
= _ velocity two main forces 3
dependency. dependency.
Datums, The coordinate
_ Coordinate types and its 445
= Systems, and projections with
Map Projections. the orbits
Types of GPS
that are used
GPS Positioning | with its property
= _ 6+7
= Modes and percentage
of precise
measurements
Ambiguity- The antenna
= _ Resolution swaps and its 8
Techniques. resoltions
GPS Data and
Correction SyStemS with its
= — Services. range of Signal 9
that are used.
= 10

GPS Standard

The format of the
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Formats. GPS equipment.
Distance
= _ measurement 11
types
_ : The integrations 4
= _ GPS Integration. of GPS. 12
i 4
GPS The dllfferent
= _ o application in real 13+14
= Applications .
life.
i 2
_ Otl\f::\:iSZttie;I Ir:te The other types 15
= g of GPS satellites.
Systems.
- = Revision Olaial 2 16
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e Ahmed EIl-Rabbany
The Global

"Introduction to GPS
Positioning System" Artech

House Boston . London 2002, INC.

e Elliott D. Kaplan and Christopher J. Hegarty

“Understanding GPS, Principles and

Applications”, Second Edition, 2006 ARTECH

HOUSE, INC.

e Mohinder S. Grewal and et. al., “ Global
Positioning, Inertial Navigation, and

Integration”, 2001 Johan Wily & Sons Inc.

(aall) Lt 1 galyal

C laally Ll S COMae e 5 sdial G gal)

3Aaizall (

o g oI galudls il
‘J:quﬂ\c @ALJ\ &L}M\)

32




2023-2022 - SG ol Al Juall) - AN s o)

Qlsall DDA e it S el s saall <yl wuen | i JEY) @Bl gec A g ST gl all
aaieall A 5 KNI :

wbﬁ‘)ﬂ\#ﬂ%&

e Test the GPS equipment outside the universe for practices.
e Reveal the new research that concerns the subject.
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Edge linking via
Hough transform —

Thresholding

Region based
segmentation

Jshall el (3 ,l-3

Morphological
Image
Processing
methods
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Sl 35N 5 Apialy 5l
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Image Texture

1. What is Texture?

2. Uses for Texture
Analysis

3. Texture  Analysis
Approaches
(Structural &
Statistical)

4. Structural Texture
Measures

— LBP Measure

5. Statistical Texture
Measures

— Edge Density and
Directions

— GLCM

— Laws' Texture
Energy Features

o Clarification the
principles of
texture analysis
and give examples
of its applications,
reviewing studies
of the technique.

e Review

the importance of
2D and 3D texture
analysis in medical
imaging and to pro
vide a comprehens
ive overview of the
current state-of-
the-art in this area

Feature
Extraction

1. Computer Aided
Diagnosis (CAD)
2. Feature
Categories
3. First
Statistical
Features
4. First

Order

Order

The student will
know the
— Extract the

information from
the raw data that
is most relevant
for discrimination
between the
classes
- Extract
with
class

features
low within-
variability
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Feature and high between
Examples class variability
5. First Order | Discard redundant
Feature information
Examples: -
Quantiles or
Percentiles
6. Higher Order
Statistical
Features
7. Co-occurrence
Matrix Example
8. Transform
Domain Features
9. Discrete wavelet
transform
10. Final Feature
Extraction Notes
Assignments
Revision and 3423
1st exam Jdg ladial
Gobs s Ul Ciy jas
Jala JISEY) Caa g s Jiial
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Recognition

Object
Descriptors
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DIGITAL IMAGE
CLASSIFICATION:

supervised and
Unsupervised
Classification,

Clustering methods

g1l llall Cay a5
Caiail) 5k cliphiy
i g Classification
Pattern Llay!
Recognition

DIGITAL IMAGE
CLASSIFICATION:

Minimum Distance to
Mean,

Classification

)5k Qllall Cay yas
Capiail) (3 5k il
i g Classification

Pattern Llay!
Recognition
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Maximum Likelihood,
Parallelepiped,

DIGITAL IMAGE
CLASSIFICATION:

accurac ‘”m fu’lﬂh JLH‘ u.“’:' . 10
assessme)rqt, sl Raily el 54
Error Matrix
Glaululy Qllall Cay 25 -1
A )l ) guall (8 )5V
Color Fundamentals
(<Dl sailh)alail 48 20 -2
s Color Models ¢\ 5!
Color image Color &0 ;_'L'w\ 11
; spaces:
processing RGB+HIS+YUV
Lslall 3 ) gaall dallae-3
Sila )yl aladiudy
sl Bl el
<l 30 sl A -4
Pseudo coloring
Revision and 2nd PR NN 12
exam 5 gl
Know why images
and sound files are
often compressed
and that other files,
such as text files, can
IMAGE also be compressed.
COMPRESSION Understand the
difference  between
Need for data lossless and lossy
compression, compression  and 13
Huffman, explain the
advantages and
Run Le_ngth disadvantages of
Encoding, each.
Shift codes, Explain the principles
of run length
encoding (RLE) as a
technique for lossless
compression.
outline important
issues in data
IMAGE compression
COMPRESSION describe a variety of
data compression 14
Vector Quantization, techniques
Transform coding, explain the

JPEG standard,
MPEG

techniques for
compression of
binary programs,
data, sound and
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image
Describe elementary
techniques for
modelling data and
the issues relating to

modelling.
— _ Revision and 5423 4 = 15
3rd exam Qb Gladal
dfiadl) 4yl

Morton J. Cant, “IMAGE ANALYSIS, CLASSIFICATION
AND CHANGE DETECTION IN REMOTE SENSING :
With Algorithms for ENVI/IDL and Python” , 3™ Ed.,
© 2014 by Taylor & Francis Group, LLC 2 lladll 5 il ()l 5

Gonzalez “Digital image processing” 4™ Ed., 2018.
Copyright © 2018, 2008 by Pearson Education, Inc. Hoboken,
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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

o Students will demonstrate proficiency with statistical analysis of data.
il Alaay) didail) 8 5o WSH Q) Cufns @
o Students will develop the ability to build and assess data-based models
LL\L!\,}.\J‘ ‘_A.c daalal) C.JLA.\S\ ({._\ggjj ;Ug ‘_;Q EJ.ﬁM &_IM\ J}L:\.m °
e Students will execute statistical analyses  with  professional
statistical software.
Al yia) dlian) gal j aladiuly Agliaa ) cdlal) ddvy M) o i @
e Students will demonstrate skill in data management.
Ukl 30y (83 jles CMall jelavs @
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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Sl

and Vector

The Data Matrix in
Multivariate Problems
Example 0-2

https://online.stat.psu.e
du/stat505/lesson/0

https://online.stat.psu.e
du/stat505/lesson/O#pa
ragraph--341

problems, and can
code them in a
high-level language
appropriate for data
science work

Lesson 1: Measures of
Central Tendency,
Dispersion and
Association

1.1 - Measures of
Central Tendency
https://online.stat.p
su.edu/stat505/less
on/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.e

du/stat505/lesson/1

interpret measures
of central tendancy,
dispersion, and
association;and
calculate sample
means, variances,
covariances
correlations using a
hand calculator;

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

Lesson 2: Linear
Combinations of
Random Variables

2.1 - Examples of
Linear Combinations
2.2 - Measures of
Central Tendency
2.3 - Population
Variance

2.4 - Population
Covariance

2.5 - Summary

Interpret the
meaning of a
specified linear
combination;

Compute the
sample mean and
variance of a linear
combination from
the sample means,
variances, and
covariances of the
individual variables.
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https://online.stat.psu.edu/stat505/lesson/0
https://online.stat.psu.edu/stat505/lesson/0
https://online.stat.psu.edu/stat505/lesson/1
https://online.stat.psu.edu/stat505/lesson/1
https://online.stat.psu.edu/stat505/lesson/1
https://online.stat.psu.edu/stat505/lesson/1
https://online.stat.psu.edu/stat505/lesson/1/1.1
https://online.stat.psu.edu/stat505/lesson/1/1.1
https://online.stat.psu.edu/stat505/lesson/1/1.2
https://online.stat.psu.edu/stat505/lesson/1/1.2
https://online.stat.psu.edu/stat505/lesson/1/1.3
https://online.stat.psu.edu/stat505/lesson/1/1.3
https://online.stat.psu.edu/stat505/lesson/1/1.4
https://online.stat.psu.edu/stat505/lesson/1/1.4
https://online.stat.psu.edu/stat505/lesson/1/1.5
https://online.stat.psu.edu/stat505/lesson/1/1.5
https://online.stat.psu.edu/stat505/lesson/1/1.6
https://online.stat.psu.edu/stat505/lesson/1/1.6
https://online.stat.psu.edu/stat505/lesson/1/1.7
https://online.stat.psu.edu/stat505/lesson/1
https://online.stat.psu.edu/stat505/lesson/1
https://online.stat.psu.edu/stat505/lesson/2/2.1
https://online.stat.psu.edu/stat505/lesson/2/2.1
https://online.stat.psu.edu/stat505/lesson/2/2.2
https://online.stat.psu.edu/stat505/lesson/2/2.2
https://online.stat.psu.edu/stat505/lesson/2/2.3
https://online.stat.psu.edu/stat505/lesson/2/2.3
https://online.stat.psu.edu/stat505/lesson/2/2.4
https://online.stat.psu.edu/stat505/lesson/2/2.4
https://online.stat.psu.edu/stat505/lesson/2/2.5
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Identify and
interpret graphical
methods for
summarizing
multivariate data
including
histograms,
scatterplot

Lesson 3: Graphical
Display of Multivariate

Data .
matrices, and
3.1 - Graphical rotating 2 4
Methods
Understand when
3.2 - Summary transformations of
the data should be
applied and what
specific
transformations
should be
considered,;
Lesson 4: Multivariate
Normal Distribution Understand the
definition of the
4.1 - Comparing mult!var!ate normal
Distribution Types distribution;
4.2 - Bivariate Normal
Distribution Determine the
4.3 - Exponent of shape of the
Multivariate Normal multivariate normal
Distribution distribution from the
4.4 - Multivariate eigenvalues and
Normality and Outliers | eigenvectors of the
4.5 - Eigenvalues and multivariate normal 2 5

Eigenvectors distribution.
4.6 - Geometry of the
Multivariate Normal

Distribution

4.7 - Example:
Wechsler Adult
Intelligence Scale

4.8 - Special Cases: p
=2

4.9 Summary

Revision

Revision

1% month exam

1% month exam
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https://online.stat.psu.edu/stat505/lesson/3
https://online.stat.psu.edu/stat505/lesson/3
https://online.stat.psu.edu/stat505/lesson/3
https://online.stat.psu.edu/stat505/lesson/3/3.1
https://online.stat.psu.edu/stat505/lesson/3/3.1
https://online.stat.psu.edu/stat505/lesson/3/3.2
https://online.stat.psu.edu/stat505/lesson/4
https://online.stat.psu.edu/stat505/lesson/4
https://online.stat.psu.edu/stat505/lesson/4/4.1
https://online.stat.psu.edu/stat505/lesson/4/4.1
https://online.stat.psu.edu/stat505/lesson/4/4.2
https://online.stat.psu.edu/stat505/lesson/4/4.2
https://online.stat.psu.edu/stat505/lesson/4/4.3
https://online.stat.psu.edu/stat505/lesson/4/4.3
https://online.stat.psu.edu/stat505/lesson/4/4.3
https://online.stat.psu.edu/stat505/lesson/4/4.4
https://online.stat.psu.edu/stat505/lesson/4/4.4
https://online.stat.psu.edu/stat505/lesson/4/4.5
https://online.stat.psu.edu/stat505/lesson/4/4.5
https://online.stat.psu.edu/stat505/lesson/4/4.6
https://online.stat.psu.edu/stat505/lesson/4/4.6
https://online.stat.psu.edu/stat505/lesson/4/4.6
https://online.stat.psu.edu/stat505/lesson/4/4.7
https://online.stat.psu.edu/stat505/lesson/4/4.7
https://online.stat.psu.edu/stat505/lesson/4/4.7
https://online.stat.psu.edu/stat505/lesson/4/4.8
https://online.stat.psu.edu/stat505/lesson/4/4.8
https://online.stat.psu.edu/stat505/lesson/4/4.9
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Lesson 5: Sample
Mean Vector and
Sample Correlation and
Related Inference
Problems

Construct
simultaneous
confidence
intervals for several
multivariate normal
population means
Conduct hypothesis

5.1 - Distribution of testing on the 8
Sample Mean Vector correlation between
5.2 - Interval Estimate two variables
of Population Mean Assess confidence
5.3 - Inferences for intervals for
Correlations correlation between
5.4 - Summary two variable
Lesson 6: Multivariate Construct a
Conditional Distribution | conditional
and Partial Correlation | distribution;
Understand the
6.1 - Conditional definition of a
Distributions partial correlation
6.2 - Example: 9
Wechsler Adult Compute and
Intelligence Scale !nterpret confldepce
6.3 - Testing for Partial | intervals for partial
Correlation correlations
6.4 - Summary
2ed monthly exam 2ed monthly exam 10
Lesson 7: Inferences Students can
Regarding Multivariate | choose
Population Mean appropriately from
a wider range of
e 7.1-Basic exploratory and 11
e 72 Advanced mferentlallmethods
for analyzing data,
and can interpret
the results
contextually
Lesson 8: Principal Carry out a
Components Analysis principal
(PCA) components
analysis using
8.1 - Principal unscr aumbler
Component Analysis
(PCA) Procedure 12

8.2 - How do we find
the coefficients?

8.3 - Example: Places
Rated

8.4 - Interpretation of
the Principal
Components

Assess how many
principal
components are
needed,;

Interpret principal
component scores
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https://online.stat.psu.edu/stat505/lesson/5
https://online.stat.psu.edu/stat505/lesson/5
https://online.stat.psu.edu/stat505/lesson/5
https://online.stat.psu.edu/stat505/lesson/5
https://online.stat.psu.edu/stat505/lesson/5
https://online.stat.psu.edu/stat505/lesson/5/5.1
https://online.stat.psu.edu/stat505/lesson/5/5.1
https://online.stat.psu.edu/stat505/lesson/5/5.2
https://online.stat.psu.edu/stat505/lesson/5/5.2
https://online.stat.psu.edu/stat505/lesson/5/5.3
https://online.stat.psu.edu/stat505/lesson/5/5.3
https://online.stat.psu.edu/stat505/lesson/5/5.4
https://online.stat.psu.edu/stat505/lesson/6
https://online.stat.psu.edu/stat505/lesson/6
https://online.stat.psu.edu/stat505/lesson/6
https://online.stat.psu.edu/stat505/lesson/6/6.1
https://online.stat.psu.edu/stat505/lesson/6/6.1
https://online.stat.psu.edu/stat505/lesson/6/6.2
https://online.stat.psu.edu/stat505/lesson/6/6.2
https://online.stat.psu.edu/stat505/lesson/6/6.2
https://online.stat.psu.edu/stat505/lesson/6/6.3
https://online.stat.psu.edu/stat505/lesson/6/6.3
https://online.stat.psu.edu/stat505/lesson/6/6.4
https://online.stat.psu.edu/stat505/lesson/7
https://online.stat.psu.edu/stat505/lesson/7
https://online.stat.psu.edu/stat505/lesson/7
https://online.stat.psu.edu/stat505/lesson/7/7.1
https://online.stat.psu.edu/stat505/lesson/7/7.2
https://online.stat.psu.edu/stat505/lesson/11
https://online.stat.psu.edu/stat505/lesson/11
https://online.stat.psu.edu/stat505/lesson/11
https://online.stat.psu.edu/stat505/lesson/11/11.1
https://online.stat.psu.edu/stat505/lesson/11/11.1
https://online.stat.psu.edu/stat505/lesson/11/11.1
https://online.stat.psu.edu/stat505/lesson/11/11.2
https://online.stat.psu.edu/stat505/lesson/11/11.2
https://online.stat.psu.edu/stat505/lesson/11/11.3
https://online.stat.psu.edu/stat505/lesson/11/11.3
https://online.stat.psu.edu/stat505/lesson/11/11.4
https://online.stat.psu.edu/stat505/lesson/11/11.4
https://online.stat.psu.edu/stat505/lesson/11/11.4
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8.5 - Alternative:
Standardize the
Variables

8.6 - Example: Places
Rated after
Standardization

8.7 - Once the
Components Are
Calculated

8.8 - Summary

and describe a
subject with a high
or low score;

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
Analysis

9.1 - Notations and
Terminology

9.2 - Model
Assumptions

9.3 - Principal

Students
understand what a
model is and can
use a given model.

Students can
generate simple
statistical
summaries using
on-line tools or
software not
designed for
statistical analyses

Component Method 13
9.4 - Example: Places | (e.g., Excel)
Rated Data - Principal
Component Method Students can
9.5 - Communalities perform basic data
9.6 - Final Notes about | cleaning, and can
the Principal transform variables
Component Method to facilitate
analysis.
Students can
manipulate data
and carry out basic
analyses
Lesson 9B: Factor Students
Analysis understand what a
model is and can
9.7 - Maximum use a given model. 14

Likelihood Estimation
Method

9.8 - Example: Places
Rated Data

Students can
generate simple
statistical
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https://online.stat.psu.edu/stat505/lesson/11/11.5
https://online.stat.psu.edu/stat505/lesson/11/11.5
https://online.stat.psu.edu/stat505/lesson/11/11.6
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9.9 - Goodness-of-Fit summaries using
9.10 - Factor Rotations | on-line tools or
9.11 - Varimax Rotation | software not

9.12 - Estimation of designed for
Factor Scores statistical analyses
9.13 - Summary (e.g., Excel)

Students can
perform basic data
cleaning, and can
http://www.science.psu. | transform variables

/edu to facilitate
analysis.

Students can
manipulate data
and carry out basic
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Elective Topic
$IHA) £ g 54

Cybersecurity

oA (A

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
¥l g el gall il

oA g

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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Mathematics of waves and 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.

Zabi_al) Cpa 4y sthaal) aleil) cila e

20




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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degeneracy
Wave guide
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Boas, M.L. Mathematical Methods for Physical Sciences, 3rd

edn. (Wiley, 2006)
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e [Chapters 7,13 and 12]
e Riley, K.F. Hobson, M.P. & Bence, S.J. Mathematical
Methods for Physics and Engineering 3" edn. .o
’ Alaadl) 4w | |
(Cambridge 2006) [Chapters 12 to 19] © ) el el el
e Stephenson, G. Partial differential equations for
scientists and engineers (Imperial College 1996)
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Land covers planning
=¥ slarl) Jasdadls
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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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— Introduction to Ecology

— Classification of Ecology

— Types of Ecosystem

— Components of the Ecosystem

— What is Remote Sensing?

— Why use Satellites to Study the Earth?

— Important Satellite Characteristics:
Spatial Resolution

— Temporal resolution

— Geostationary Environmental Operational
Satellites (GOES):

— What are the spatial units for which data
are collected?

— GIS Applications:

— What is GIS?
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— Types of Satellite Images Applications:

— Advantages and disadvantages of satellite
images

— Application of Remote Sensing in
Environmental Studies:

— Environmental Impact
Process:

— Elements of digital image processing:

— Digital processing and analysis

Assessment

CaLl) g5 Jsm Adbl) s |
Atal) (A Ailadl) ) guall

ladl ) eall b s s 2

DY) s (S Gunanl) il 3
Al

Lladll ) seall dnlles 4

— What is air quality?

— What Is Air Pollution?

— Measurements of air quality generally fall
into three classes

— Common sources of air pollution

— Air Sampling Techniques

— Main Applications of Satellite Tools for
Air Quality

— Satellite Data Products for Air Quality
Analysis

— Why  Satellites for  Air
Monitoring?

— What Air Quality Index (AQI)

Quality
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—Use of Remote Sensing to Assess Wetland
and Water Quality
—Remote sensing in wetland mapping

—Remote Sensors Used in Wetlands and
Water Quality:

—Spectral signatures of Water

—Importance of Remote Sensing for
Wetland/Water Quality Assessment
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Fundamentals of Remote Sensing(Book -2017),
APPLICATIONS OF REMOTE SENSING IN
HYDROLOGY (Completion Report No. 99),
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VEGETATION, SOIL AND WATER(
LWR314), Remote Sensing and Geographical
Information Systems(Third Edition,2008)
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framework for
environmental
planning

e The concept of
environmental
planning

e planning
elements

e Characteristics
of a successful
plan

engagement in the planning
process.

2. Analyzing and interpreting
environmental data, such as air
and water quality, land use
patterns, and ecological
systems.

3. Applying quantitative and
qualitative methods to assess
the impacts of human activities
on the environment, and to
develop strategies for
mitigating those impacts.

4. Developing environmental
plans and policies that balance
environmental, social, and
economic goals, and that take
into account the needs and
perspectives of diverse
stakeholders.

5. Communicating effectively
with various audiences,
including policymakers,
community groups, and the
public, about environmental
issues and solutions.

6. Applying ethical and
professional standards in
environmental planning,
including principles of
sustainability, equity, and social
justice.

Planning

e Planning
concept
e Planning
Obstacles
e Planning
principles
e Planning
objectives

1. Understanding the history,
theory, and practice of planning,
including the role of planning in
shaping  communities  and
regions over time.

2. Analyzing and interpreting
data and information related to

land use, transportation,
housing, economic
development, and other
planning topics.

3. Applying quantitative and
qualitative methods to assess

the impacts of planning
decisions and to develop
strategies for addressing

complex planning problems.

4. Developing plans and policies
that reflect the values and needs
of various stakeholders,
including community members,
government officials, and
private sector actors..
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e Planning types | 5. Communicating effectively
e Planning with diverse audiences,
including  through  written
models reports, oral presentations, and
° Kaufman visual media.
model for 6. Applying ethical and
. professional  standards  in
strategic . . . i .
; planning, including principles of
planning social equity, environmental
sustainability, and democratic
participation
e Fundamentals 1. Understanding the basic
of concepts and principles of
) environmental science,
Environment including ecosystems,
e Ecology biodiversity, climate change,
and pollution.
e Ecosystem . . .
2. Analyzing and interpreting
e Environmental | data and information related to
system environmental issues, including
. scientific data, policy
e Environmental .
documents, and media reports.
equilibrium 3. Applying critical thinking and
e Environmental | problem-solving  skills  to
bl address complex environmental
probiems challenges, and to develop
solutions that balance
environmental, social, and
economic considerations.
4. Communicating effectively
about environmental issues and
solutions, including through
written reports, oral
presentations, and visual media.
Review

and 1°* Exam

The Role of the
Planner in
Environmental
Planning
Zoning

1. Applying quantitative and
qualitative methods to assess
the environmental impacts of
planning decisions, and to
develop strategies for
mitigating those impacts.

2. Developing environmental
plans and policies that balance
environmental, social, and
economic considerations, and
that reflect the needs and
perspectives of diverse
stakeholders.

5. Communicating effectively
with various audiences,
including policymakers,
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community groups, and the
public, about the environmental
implications of planning
decisions.

3.  Applying ethical and
professional  standards in
environmental planning,
including principles of
sustainability, equity, and social
justice.

1. Collaborating with others,

including peers, community

members, and experts, to

address environmental

e Stepsinthe challenges and to develop
Environmental | innovative solutions.

2. Applying ethical and 2 7

professional standards in
environmental studies,
including principles of social
justice, sustainability, and
scientific integrity.

Planning
Process

1. Understanding the legal and
regulatory framework for EIA,
including national and
international laws, policies, and
guidelines.

2. Analyzing and interpreting
environmental data and
information, such as air and
water quality, land use patterns,
and ecological systems, to
assess the potential
environmental impacts  of

Environmental proposed projects or activities.

: . o 2 8
impact assessment | 3. Applying quantitative and
qualitative methods to evaluate
the potential environmental
impacts of proposed projects or
activities, and to develop
strategies for mitigating those
impacts.

4. Developing EIA reports and
documentation  that  meet
regulatory requirements and
that effectively communicate
the potential environmental
impacts of proposed projects or

activities.
Environmental 5. Communicating effectively
Impact Assessment | with  various  stakeholders, 2 9
Form including project developers,

government officials, and the
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public, about the potential
environmental impacts of
proposed projects or activities,
and the strategies for mitigating
those impacts.

6. Applying ethical and
professional standards in EIA,
including principles of scientific
integrity, transparency, and
public participation.

1. Understanding the history,
theory, and  practice of
environmental planning, and

Environmental the role of planners in shaping
planning (the environmental policy and
capital of Islamic | decision-making. 2 10

2. Analyzing and interpreting
environmental data, such as air
as a model) and water quality, land use
patterns, and ecological
systems, and using this
information to inform planning
decisions.

civilization Baghdad

1. Understanding the key
concepts and principles of
environmental law, including
the precautionary principle,
polluter pays principle, and
sustainable development.

2. Analyzing and interpreting
national and international

environmental laws,
regulations, and policies, and
their implications for

environmental protection and

Iraqi Environment | Improvement.
Protection and 3. App-lylng-legal research and
analysis skills to assess the 2 11
Improvement Law .
adequacy and effectiveness of
No. (27) of 2009 existing environmental laws
and policies.
4. Developing legal strategies
and solutions for addressing
environmental challenges, such
as climate change, pollution,
and biodiversity loss.
5. Communicating effectively
with  various stakeholders,
including policymakers,
government officials, and the
public, about the legal
implications of environmental
issues and solutions.
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6. Applying ethical and
professional standards in
environmental law, including
principles of social justice,
environmental ethics, and legal
ethics.

Review
and 2" Exam

12

1ISO 14000
environmental
management group

International
standard for
environmental
management
system 1SO 14001

ISO (International
Organization for
Standardization)

1. Understanding the principles
and requirements of the ISO
14001 standard, including the
Plan-Do-Check-Act (PDCA)
cycle and the process approach
to environmental management.
2. Analyzing and interpreting
environmental data and
information, such as energy use,
greenhouse gas emissions, and
waste generation, to identify
opportunities for improving
environmental performance.

3. Applying the ISO 14001
standard to develop and
implement an environmental
management system that meets
the requirements of the
standard and is tailored to the
needs and objectives of a
specific organization.

4, Developing and
implementing  environmental
policies, procedures, and

controls that are designed to
reduce environmental impacts
and improve environmental
performance.

5. Conducting internal audits
and management reviews to
assess the effectiveness of an
organization's  environmental
management system and to
identify = opportunities  for
improvement.

6. Applying ethical and
professional  standards  in
environmental =~ management,
including principles of
transparency,  accountability,
and continuous improvement.

13

Environmental
Management ISO

1. Understanding the principles
and requirements of the ISO
14001 standard, including the

14
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14001 Plan-Do-Check-Act (PDCA)
cycle and the process approach
to environmental management.
2. Analyzing and interpreting
environmental data and
information, such as energy use,
greenhouse gas emissions, and
waste generation, to identify
opportunities for improving
environmental performance.

3. Applying the ISO 14001
standard to develop and
implement an environmental
management system that meets
the requirements of the
standard and is tailored to the
needs and objectives of a
specific organization.

4, Developing and
implementing  environmental
policies, procedures, and

controls that are designed to
reduce environmental impacts
and improve environmental
performance.

5. Conducting internal audits
and management reviews to
assess the effectiveness of an
organization's  environmental
management system and to
identify = opportunities  for
improvement.

6. Applying ethical and
professional  standards in
environmental =~ management,
including principles of
transparency,  accountability,
and continuous improvement.

1. Understanding how human
societies have interacted with
the environment throughout
history, and how  these
interactions have shaped
environmental conditions and
systems.

2. Analyzing and interpreting 2 15
historical data and information
related to environmental
change, such as climate records,
land use patterns, and
ecological systems.

3. Applying historical methods
and approaches to reconstruct
past environmental conditions
and systems, and to understand

Historical
influences on the
environment
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time.

justice,

the causes and consequences of
environmental change over

4. Developing an understanding
of the key historical events and
trends that have shaped
contemporary  environmental
challenges,
industrialization, urbanization,
and globalization.

5. Communicating effectively
about historical influences on
the environment, including
through written reports, oral
presentations, and visual media.
6. Applying ethical and
professional
environmental studies,
including principles of social
sustainability, and
scientific integrity.

such as

standards in

a5

® Tom Daniels, "THE ENVIRONMENTAL PLANNING
HANDBOOK FOR SUSTAINABLE COMMUNITIES AND
REGIONS", 2™ Ed., Copyright © 2014 Taylor & Francis

® JUDITH PETTS , “Handbook of Environmental Impact
Assessment”, University of Birmingham, 1999
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ENVIRONMENTAL IMPACT ASSESSMENT AND
ENVIRONMENTAL MANAGEMENT PLAN
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Hydrochemistry

oA (dajg

The classes are dedicated to:

- evaluation of the quality of hydrochemical data, their presentation, and the basic principles of
data interpretation;

- measurements of main physicochemical parameters and determinations of major solutes in
waters (preparation of instruments and practical measurements and some analyses);

- to learn the basics of chemical modelling of waters and to perform speciation modelling of
different types of natural waters.

- Introduction to hydrochemistry, with special emphasis on geochemical processes at low
temperature. The student will attain an improved understanding for processes that control the
composition of water in environments where water - mineral interactions dominate (e.g. in
groundwater). Acid - base reactions in natural water, the carbonate system, oxidation and
reduction processes, mineral precipitation and dissolution, and metal speciation.
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On completion of the course, the student should be able to:
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e explain the major hydrogeochemical processes and parameters that control metal
mobility in an aquatic system,

e for aquatic systems, quantify mass balance relations and thermodynamic reactions,

e determine concentrations of dissolved substances and rates of reactions based on the
principles of chemical kinetics,

e evaluate the differences in water composition that are observed in the environment as
a result of differences in soil, geology, climate and chemical reactions.
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Sensors: Fundamentals and
applications
Gliyaatl) g asalial) scibuaiall
oA (dajg

Course Description

Knowledge of sensors is fundamental for anyone in the field of engineering. This course is an
essential introduction to the variety of sensors that are used in engineering practice. You will learn
how to select and use sensors for laboratory experiments and final products.

Introduction to Sensors gives a comprehensive overview of common practice and includes some
indication of the directions in which sensor technologies are heading. This course will include a
lecture demonstration of a representative sensor from each category to elucidate operating
principles and typical performance.

After taking this class, students should be able to describe and define performance criteria for
sensors, and predict and analyze performance for different transducers and sensors. Students will
also be able explain the physics of transduction mechanisms, interpret a spec sheet, analyze and
interpret sensor output data, and propose a sensor system design to solve a problem.
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2022 Coa 1 138 alae) s .17

Lkl Calaad 18
Course Aims

A sensor is an electronic component or subsystem utilized for detecting modifications or events
within its environment. A computer processor is one good example of sensor technology,
also touch-sensitive elevator buttons known as tactile sensor. This innovation made a huge impact
in the world of information and technology and almost every field or industry is using it for
productivity and progress.

This course will talk about sensors and their fundamentals. Technology is not just for the design
process, but is becoming an integrative part of Landscape Architecture Design. Sensors represent a
tremendous opportunity to augment sustainable design and behavior for environmental
monitoring. They can be used for a wide variety of sustainable design uses. This webinar discuses
the basics of sensors, how they work, types of sensors, and how they can be used in design.

Understanding of fundamental concepts, principles, and mechanisms in sensor network security
Prepare students for graduate research in sensor network security
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sensor
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sensor
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sensor
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e Optical Sensors Basics and Applications by
Jorg Haus

e Sensors and signal conditioning, Ramon Asthall 3 ) jfal) N -]
Pallas-Areny, Wiley,

Multi-sensor  System  Applications in the
Everglades Ecosystem by Caiyun Zhang (Lobaall) At )l aal yall -2
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Remote sensing techniques
oAl g
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1.Introduction to
remote sensing
technique

Basic of Definition
techniques

and with explain

f:;);f: 1-1 determination of | the type it and
oﬁ(;;j gz'ijf}e _scale !ndlcate the
i gl 5 5 gl important elements
el of RS with the
Q‘ﬁfmﬁﬁf” 1-2 Elements of fields of land sat
] remote sensing
2-Visual
interpretation
instruments:
Pocket
stereoscope &
ol m e Mirror
i DA e stereoscope:
S S Zeiss test
S "hsn The types and
el Caial Sf;‘ji“("fﬁ instruments will
S| L © _ explain and all the
S gosaa | i ) 2-2 Detection of | 1o¢ that depend it
s S Aaie pladinly defined objects
j‘jf (i i) ona vertigal
4308 Oyl aerial
L DA photograph:
Sprph Orientation of
Stereopairsof
general landuse/
landcover .
i g wgz?;gf 3-Satellite imageries; | Study satel!ite types
? ] ot s s,y | ‘Referencing with bands
@RI (@ 52)
S sosaa e‘ﬁ\l;ﬁt‘ 3- Interpretation of | Physical properties
oS | sass9ia |1 & FCC for of the aerial
u)t‘;dmsg?e(;w landuse / landcover photogrammetry
e
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mapping:
Interpretation of
standard FCC ‘s for
Forest mapping

-Object/feature
identification from
multiband imageries

3-2 Wavelength
Regions of Electro-
magnetic Radiation

Interpretation of TCC
& FCC for landuse /
landcover mapping:
Interpretation of
standard FCC ‘s for
Forest mapping or
Forest mapping

and

The bands that
witch adopted in
the remote sensing
will be describe
with details

Tables of

(el Olatdl
B P D)

@})353\

Oebpaladl i e
g 5 Sl
OB 5 "5
(& 52)=)
Ll 5 spall+
plasiuly 45 Ul
oS 8 K) daie
Sl palae 35 (ps50
5 )

4-Information
extraction

Classification
techniques

4-1 -Image reading

4-2 Image
measurement

4-3 Image analysis

5- Interpretation
Elements y

-Geometric
Distortions of the
Image

Basic definition of
Information

extraction for the

phenomena that

will be study by

remote sensing

techniques .
Classification of

image processing

will be explain.

Interpretation
Elements The

following eight
elements are mostl

Types of

corrections will be
listed with
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6- Change Detection
using multitemporal

This chapter will be

b A .
el laial i | data. list the method that
. Ol 5 ")
SR (@ 52) be adopted for
\ - Bysull 5 sl ificati
) wj;‘a eu.:;uh. g ', | 6-1 methods and classmcatlorl the
s Jf ﬁfiﬁj improvements format data _|n
16 D (pe fu remote sensing
gl
7- Import and export | In this chapter will
of satellite data « be study :
Different image
8_Preparation of and remote
satellite data for sensing data
wr‘:‘éj‘jff analysis like rotate, formats «
f:;j S reflect, subs endicate t_hat
Ose Al 5 sy 5 Remote sensing
= 52) <8 .
&%, | 9- Remote sensing technology and
185l 45 ) icati i i
58 6 ) i applications bands information
Solae 85 (2350 extraction
U8 A e 4008 B
a5 il techniques have
improved steadily
in the most recent
years
10- Pre-processing of | The details to be
satellite data like Shown ona reglonal
radiometric land use also
correction, geo- q q
O“’;:j‘j‘mf" correction. Image €pend upon
Sy " whether, it is based
cn fa O 5 "5 on field survey or
N a @505 |00 . ) y
SRl sl 5 ) gl -1 geo-correction. | compiled from
Ry 'maie A . | other secondary
il nnancements
s leas) _ sources or based on
Cot (spatial, spectral, | . .
et interpretation of

radiometric/
contrast
stretching) etc .

Satellite images or
aerial photographs.
While using
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Remote Sensing
Technique, image
interpretation offers
the possibility of
extracting
information without
actually going to
the field

Georeferencing

In this chapter will
be study :

is the process of
aligning geographic

Include: e data to a known
coordinate system
omislad a e | -PrOCESSING s0 it can be viewed,
el O .
e aial & s ossick and analyzed with
" ) S5 "ensss | -Mosaickin i
x5 V@ s 9 other geographic
Sgosan | Blhnal data. Remote
3o ) e-\—ﬂu‘ﬁ‘%\ij)jg‘ s _ i
s IS IS 5S) Aae sensing technology
Sl palae H&s (a5 ] ]
18 038 e Apd and information
gl .
e extraction
techniques have
improved steadily
in the most recent
years
This chapter will
be explain the types
e palaall (e 12- Image Algebra In the algebra
@U_)g L5 . )
i ol S s change detection | change  detection
- S PR T . .
Tsj.e)u; uw(ﬂ;zfi f) . Image family, image
B gﬁ)}uﬂ; R .‘iJ g + ) . H H
" s, 3 50 o Differencing differencing
& (IS JS) Aaie technique is the
Gl palae Hdis (ass0 |
B earliest to be used,
O g o)
ha and such
approaches are still
widespread. Early
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change  detection
methods were
based on the signed
difference image

(3 b_paladll e

13- classification
techniques images

Normally,

multispectral  data
are used to perform
the  classification
and, indeed, the
spectral pattern
present within the
data for each pixel

- cispi | -SUpervised is used as the
> - A )Sgu” - - . .
G“—ﬁ;‘;} s s i classification numerical basis for
el @se5 | technique categorization. That 10
S S < 9% P”\‘AH— ) '
s I e‘iu\ﬁsé)}ﬁ' g is, different feature
2 o> Lai .
i palas 555 (33 types manifest
U8 A e 4008 .
asisdl different
combinations of
DNs based on their
inherent  spectral
reflectance and
emittance
properties.
The analyst must
compare the
classified data with
Oebpaladl e :
o ipda | 14- Evaluating | some form of
V| Nt bt Sl . .
e o oust s, | Classification Error | reference data (such
GRS (@525 | Matrices as larger scale 11
sl e Aol s suallt .
‘ il i S ) imagery or maps) to
s sl e g
L o> ) i i
s 53 (mr determine the
8 A& e 28 identity an
o dentity and

informational value
of the spectral
classes.
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15- Land use / land
cover monitoring

Describe land use
and land cover with
the technique that

adopted
15-Updating
) “ayml” | Syllabus
gl | S
gxSs | 23 | 1-Application  of .
S oy \fii“\i’fslﬁ remote sensing
s SN USsdmie | techniques in -
a2 | environmental
sl management and
sustainable
development
The concentration
of people in densely
populated urban
areas, especially in
developing
Updating Syllabus | countries, calls for
o the use of
Monitoring and monitoring systems
srirssalss | modelling of like remote sensing.
geiddatd | S urban sprawl Such systems along
SR ,'-(G“" 502)9{;5; ' usmg remote with spatial 13
S ‘5”“"“ gﬁ\iﬁﬁl\ sensing and GIS | gnalysis techniques
a8 s | techniques like digital image
“d:;::“**” processing and

16-Problem of
techniques

geographical
information system
(GIS) can be used
for the monitoring
and planning
purposes as these
enable the reporting
of overall sprawl at
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a detailed level.
-Study the main
problem with the
types of techniques
M In this lecture the 2
b
(el Pladial ji;wsew 17- Discussion the | reports of students
- O Al 5" hs ) i
SRS (@ 52)0 reports of students | Will be  presented 14
5 5 s Aysad 55 sl and discus
- Jasily dsi g I
s TR problems
Sl pualae 5 (as50
L U e 4008
Cstisdl
2 15
U b palaall (e
GAL'_)-\ J)A H
e (e S Final exam
6 Al s Ozl 5 ") s
= (@ 52)~
| ~ D5l 5 puall+ EXAM
IS Gora> § R
. pladiuly 4y 5 Sl
s O K <) A
S palae 855 (pss)
678 EQEPP R\
Sl

Afadl) 45l
Physics of remote sensing techniques (book).
2020 1stedition 4 sllaall 3 ) el sl
s pdf Sl K& e o )pxill 8 (e o2 o Dk dlaic]
dalaidll 5 ) gulial) Aalall (iKY ) ddla)l PowerPoint, (Lobaall) At Hl aal yal)

Zé.u\‘).ﬂ\ EJ\A&L}

Claally b S Wlaw o b il Gl pa | lg asn Al aaldly Sl
Badlizall ( ¢ Jﬁ)&ﬂ\c Aalal) &L}M\)

ol R G a8 L gl sasal) SLAD e
Google, Library Genesis, Jic ¢saaixall 435 y<Iy)
Scientific American ,Research Gate, | < 5! &l sac Zai s i<V aal
o 88 Al mal g saaall &l i) aes 5 Scholar| 000 L ‘
Adball a8 jladl (e el Badieall 435 SIS #8) gall JO0A

e slaally 35 31l
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