-

) Jlad A ) A e 3 el
Al-Zaytoonah University of Jordan
Faculty of science and <ia siaall L ¢l iS5 g 2 glal), 451

technology
"BJJ.AJ 45\)‘: "
"Tradition and Quality"
...... Gumlall ale .. and flgiuaady duwhal) dbdl) das) ilea)— dauhal) Balal) i  3gal QFXX/0408-4.0
coaulal) ale uaadll) 2022/2021 Aoyl ddadl) o,
ssall dallas Lo Balal) 0112451 Lo 3alal) o,
3 yall daa ydl Balall aledd) allatal) 3| saddaall clelud) de
oanadl ks V' o
Laapall 3ol g
i)
lag pbi v/ Balall (a5 Jaal
A2 Y eyl g dgal
(olad] opte S8 (o (ui)d Jad S8 4 Lie3) doa)al) cadidl U"‘j)ﬂ‘ Aia guiac cilaglea
A9 ) gl a8, KAl a8 doaualsy) ay) ad)
Aairal) z 3gail) g5 Jaal PIIATIYS g-la g8y daa il ?EJ

L) Salall yuaiiial) Ciuagl

Aadlea o ¢ Aoyl clay) Aales Jlae of dossd ASS D) jgal) Aalls sha¥ Jisaedl) Cilballd alidia) & Ladl) sl dalles
Lad)l) gl Leuld) Aatlaal) iy Al maliall Lasia o Balal) o2 ALY [ geal) dallas (o Lball (o S Ll Auddyl) ) guall
Lially paasil) g Bygeall Gty gl Cgaty dad)l B el Cilonilad Lelslis gl ) cile pdagal) Jadi Audadal) Slal) JSUia dal lgiliskiy
cilasiud Balall o3a (B Jglad . (gulail)l A cpaal Lad ol . jgall ey ¢ Ldadll g jgeall dallae ¢ Laglghigall gall dadlaa ¢
CLaY) dallae ¢ LI Jald agh o Balal e duleal) cigl) aladiul L)l jgal) dallas b Aesiioall ciladilly cilbag el
DSl Jat Llul) gl dallee cilifh Al Ao DUl 09w ¢ Balal) o3y e slgiY) die LAuabyl) jgual) dallaag diad)l) | gually
¢ JUal) Jas Ao ¢ @l (o daaly degana Lgiadleag Sla) Al L) Aadles Ak g O 3 LIS Bpd Lo agaal O gSm Apidal)

sl Jilady sl g ) geall Salati

Digital image processing is the use of computer algorithms to perform image processing on digital
images. As a subcategory or field of digital signal processing, digital image processing has many
advantages over analog image processing. This course is an introduction to the fundamental concepts
and techniques in basic digital image processing and their applications to solve real life problems. The
topics covered include Digital Image Fundamentals, Image Transforms, Image Enhancement,
Restoration and Compression, Morphological Image Processing, Nonlinear Image Processing, and
Image Analysis. Application examples are also included. In this course we try to explore the
algorithms and techniques involved in Digital Image Processing using computational tools. The
course will comprise of comprehensive understanding of signals, signal processing, digital imagery
and digital image processing. Upon completion of this course, students will be familiar with basic
image processing techniques for solving real problems. Student will also have sufficient expertise in
both the theory of two-dimensional signal processing and its wide range of applications, for example,
image restoration, image compression, and image analysis.
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1- Digital image processing,
Rafael C Gonzalez; Richard E Woods,
Fourth Edtion, 2018
Pearson
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1. “Digital Image Processing using Matlab”. R. C. Gonzalez, R. E.
Woods, S. L. Eddins. Pearson-Prentice-Hall, 2004

2. “Fundamentals of Digital Image Processing”, Anil K. Jain, Pearson
Education,2001.

3. “Digital Image Processing and Analysis”, B. Chanda and D. Dutta
Majumdar, PHI, 2003.
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l-Top Image Processing Courses - Learn Image Processing Online | Coursera
2-MATLAB Documentation (mathworks.com)

3-Free Online Course: Introduction to Computer Vision and Image Processing from Coursera | Class
Central

4- Image Processing | Udemy
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https://www.coursera.org/courses?query=image%20processing
https://www.mathworks.com/help/matlab/
https://www.classcentral.com/course/introduction-computer-vision-watson-open-13849
https://www.classcentral.com/course/introduction-computer-vision-watson-open-13849
https://www.udemy.com/course/digital-image-processing-made-easy/?src=sac&kw=image+processing

........... LlibaY) S, aud [lghundy duuftl] Al Sae) Slsfia) — Lualutt] Sulal) dbs g igai QFXX/0408-4.0
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Digital image definition K1
Image Sensing and Acquisition K2
Image Sampling and Quantization K3
Representing Digital Images K4
Basic Mathematical Tools Used in Digital Image Processing K5
&iylgal)
Image Formation S
Image Interpolation s2
Basic Relationships Between Pixels Neighbors of a Pixel S3
Elementwise versus Matrix Operations Linear versus Nonlinear Operations sS4
Geometric Transformations and Image Registration

Glast)
1. Be able to explain the general structure of digital images. Cl
2. Trace and analyze digital images.
1. Beable to do Image Acquisition at different platforms Cc2
2. Learn to draw do image Reading, Displaying, Writing Images using
MATLAB.
1. Learn the concepts of medical image processing C3

2. Be able to define Data Classes, Image Types using MATLAB, and
Converting Between data classes and Image Types

1. Learn the process of Enhancement Using Arithmetic and Logic C4
operations

2. Understand the Histogram Processing and Function Plotting using
(MATLAB)

3. Be able to define images in Fourier Transform and the frequency Domain

1. Understand the Image Restoration process C5

2. Be able to apply Periodic Noise Reduction by Frequency Domain
Filtering

3.Be able to apply Linear Position-Invariant Degradations

4. Learn how to do the Estimation of Degradation Function
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Ref.1: 1-38 Classroom lectures Elements of Visual Perception 01
gésvcilej\s/\?l%gsoretical concepts Structure of the Human Eye
Learning via problem solving Im_age Formation Ir! the Eye

Weekly assignments Brightness Adaptation and
project Discrimination
Light and the Electromagnetic
Spectrum
Ref.1:40-49 Classroom lectures Image Sensing and Acquisition 02
gés\'lci:f;'t‘;gz retical concepts Image Acquisition Using a Single
Learning via problem solving Sensing Eler_n?r_]t . .
Weekly assignments Image Acquisition Using Sensor Strips
Project Image Acquisition Using Sensor
Arrays
A Simple Image Formation Model
Image Sampling and Quantization
Basic Concepts in Sampling and
Quantization
Ref.1: 50-68 Classroom lectures Representing Digital Images 03
gés\'lci‘és;'gg; etical concents Linear vs. Coordinate Indexing
Learning via problem solSing Spatial and Inten_sny Resolution
Weekly assignments Image Interpolation
project Some Basic Relationships Between
Pixels
Neighbors of a Pixel
Adjacency, Connectivity, Regions, and
Boundaries
Distance Measures
Ref.1: 69-93 Classroom lectures Introduction to the Basic Mathematical 04
g;sc:ilé\s;\?i%r;Zretical concepts Tools Used
Learning via problem soISing in Digital _Image Processmg ]
Weekly assignments Elementwise versus Matrix Operations
project Linear versus Nonlinear Operations
Spatial Operations
Single-Pixel Operations
Neighborhood Operations
Geometric Transformations
Image Registration
Vector and Matrix Operations
Image Transforms
Ref.1: 170- Classroom lectures Fundamentals of Spatial Filtering 05
185 Discussions The Mechanics of Linear Spatial
Reweyv the_oretlcal concepts Filtering
Learning via problem solving ) ) ]
Weekly assignments Spatial Correlation and Convolution
Project Separable Filter Kernels
General Review, 06
Exercises, and Midterm Exam 30%
Ref.2 Classroom lectures Digital image Representation 07
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Discussions Reading, Displaying, Writing Images
5evieyv thgoreticgllecr:])r;gtipyz using
earning via pro Vi
Weeklygassing:ments ) MATLAB .
project I\D/Iie'll' E!zséses, Image Types using
Converting Between data classes and
Image Types
Introduction to M Function
Programming using
MATLAB
Ref.2 Classroom lectures Enhancement Using Arithmetic and 08
gésvciz\s/\?i%r;soretical concepts Logic
Learning via problem soI\eing Operat.lo.ns .
Weekly assignments Combining Spatial Enhancement
Project Methods
Basics of Spatial Filters
Ref.2 Classroom lectures Smoothening and Sharpening Spatial 09
DISC_USSIOHS ) Filters
Eee;’r'm éh\fizrstr'gg:eﬁgﬁsgz . Intensity Transformation Function
Weekly assignments (MATLAB)
project
Ref.2 Classroom lectures Histogram Processing and Function 10
gé?/ci:\ssi%gi)retical concepts Plotting
Learning via problem sol\eing (MATLAB) .
Weekly assignments Image Enhancement in the Frequency
project Domain:
Introduction to Fourier Transform and
the frequency
Domain
Computing and Visualizing the 2D
DFT (MATLAB)
Ref.2 Classroom lectures Smoothing Frequency Domain Filters 11
gés\ﬁ‘és;'%gz retical concepts Sharpening Frequency Domain Filters
Learning via problem solving Homomorphic Filtering
Weekly assignments
Project
Ref.2 Classroom lectures Image Restoration: 12
35?233'&22 retical concepts Periodic Noise Reduction by
Learning via problem solving F_requ_ency Domain
Weekly assignments Filtering
project Linear Position-Invariant Degradations
Estimation of Degradation Function
Ref.2 Classroom lectures Image Compression:Coding 13
gészlci‘;\sj't‘;;z retical concepts Interpixel and Psychovisual
Learning via problem solving Redundancy .
Weekly assignments Image Compression models
project Compression standards
Ref.2 Classroom lectures Image Segmentation: 14
Discussions

Review theoretical concepts
Learning via problem solving
Weekly assignments

Project

Detection of Discontinuities
Edge linking and boundary detection
Object Recognition:
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Ref.2 Classroom lectures Thresholding 15

Discussions Patterns and Pattern Classes

Review theoretical concepts .. .
Learning via problem solving Decision-Theoretic Methods

Weekly assignments
project

Final Exam 50% 16
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