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Milan Sonka, Vaclav Hlavac and Roger Boyle, “Image

rd
Processing, Analysis, and Machine Vision,” 4 edition, Cengage
Learning, 2015.

Al Bovik, “The Essential Guide to Image Processing,” Elsevier,
2009.

Rangaraj M. Rangayyan, “Biomedical Image Analysis,” CRC

press, 2005.
o Majid Mirmehdi, Xianghua Xie and Jasjit Suri, “Handbook of
" Texture Analysis,” Imperial College Press, 2008.
e el

R Stanley Osherand Nikos Paragios, “Geometric Level Set
Yt s Methods in Imaging, Vision, and Graphics,” Springer-Verlag,
2003.
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Joachim  Weickert, “Anisotropic

Diffusion

Processing,” Teubner-Verlag, Stuttgart, 1998

in Image

DEEP LEARNING
FOR COMPUTER VISION

Adrian Rosebrock, “Deep Learning for Computer Vision with

Python,” PYIMAGESEARCH, 2017.

Deep Learning

for Computer
Vision

Stephen Moore, “Deep Learning for Computer Vision”, Packt

Publishing, 2018.
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Week | lectures Topics Date and | Online/Off line
Time
e Course Description P Online
e Introduction
Lecture 1 e Image Processing VY el
Introduction (Machine Vision) System
e Image quality
e What is noise?
e What makes an image
blurred?
Week 1 e Image resolution .
e Checkerboard effect i Online
e False contouring VY=Y aige
e Content effects
Lecture 2 e What is contrast?
: e Just Noticeable Difference
(Image quality) (JND):
e Contrast-to-Noise Ratio
(CNR)
e What does “good contrast”
mean?

e Global contrast

e Root-Mean-Square (RMS)
contrast

e Entropy Contrast




Week 2

Lecture 3

Image
Enhancement 1

Image Enhancement
Enhancement reasons
Contrast Enhancement
Histogram stretching
Gamma correction
Histogram equalization
Histogram matching

A/FIYY

VP-VE ass

Online

Lecture 4

Image
Enhancement 2

Local histogram processing
Adaptive local histogram
processing

Examplel: Adaptive-
neighborhood histogram
equalization (ANHE)
Example2: Adaptive
neighborhood contrast
enhancement

W/FIYF

AR A 5;}

Online

Week 3

Lecture 5

Image
Enhancement 3

Unsharp masking
Difference-of-Gaussians
(DoG)

Homomorphic Filtering

/7Y

VPV E s

Online

Lecture 6

Classical Image
Denoising
Methods 1

Enhancement vs.
Restoration

Statistical Model of Noise
Types of Noise in an Image
White vs. Color Noise
Signal-to-Noise Ratio
(SNR)

Noise Reduction

Linear Filtering

Mean filters

Order Statistics Filters

/5T

VY-V e il

Online

Week 4

Lecture 7

Classical Image
Denoising
Methods 2

Signal-to-Noise Ratio
(SNR)

Noise Reduction
Linear Filtering

Mean filters

Order Statistics Filters

RRVAYIA

VPV E s

Online

Adaptive filters

Kuwabhara filter
Nagao-Matsuyama filter
Another example of edge-
preserving smoothing filter

ARYAZA

VY=Y aigs

Online




Lecture 8

Classical Image

o LeeFilter
e Median Adaptive Filters

Denoising e Center-weighted median
Methods 3 filter (CWMF)
e Tristate median filter
Consider and discuss about .
No lecture Programing Project 1 VY Online
VENF ass
Week 5 * Ea:g(ugsr'ggn(;hys'cal WYN Online
e Fick's first law VY- aige
Lecture 9 e Fick's second law
Modern Image | ® Continuity equation
Denoising e Diffusion equation
Methods 1 e Diffusion in Image
(Diffusion Processing
Filters 1) e Type of Diffusion
e Linear isotropic diffusion
filter
e Homogeneous linear
isotropic diffusion filter
J _Inhomc_)ger)eou§ Iine_ar a4v/14 Online
isotropic diffusion filter
Lecture 10 e Nonlinear isotropic VOV F A
Modern Image diffusion filter
Denoising e MATLAB Implementation
Methods 1 (1)
(Diffusion e MATLAB Implementation
Filters 3) (2)
e Regularization
e Examples and applications
Week 6
Lecture 11 * Nonlinear anisotropic AR Online
diffusion filter
Modern Image | ,  Eyamples and applications | V-1 g
Denoising .
Methods 1 o C_oherence Enhancing
o Filter
(Diffusion e Structure Tensor
Filters 4) L
e Examples and applications
Week 7 | No lecture (Lo, plel ©opd sl 2Q/V/v5




VP-VE as

Lecture 12

Modern Image

Denoising
Methods 2

Bilateral filters
Non-local means filters

QAYIYA

VY- aiige

Online

Week 8

Lecture 13

Texture
Analysis 1

Introduction

Texture Definition

Types of texture

Texture Feature Extraction
Methods

Features Based on First
Order Statistics

QQ/AIY

VFVE s

Online

Lecture 14

Texture
Analysis 1

Texture Feature Extraction
(Statistical Methods
Continue)

Features Based on Second
order statistics
Autocorrelation

Gray level Co-Occurrence
Matrices (GLCM)
Haralick's texture measures
based on co-occurrence
matrices

Run lengths

Q4/AID

V-V e aigo

Online

Week 9

Lecture 15

Texture
Analysis 2

Local binary patterns
(LBP):

LBP value for the center
pixel

Local contrast
measurement

Multiscale LBP
Uniform patterns
Rotation of Local Binary
Patterns

Rotation invariant local
binary patterns

ARV

VPV E s

Online

Lecture 16

Texture Feature Extraction
(filtering Methods)

Laws’ texture energy

QUANY

\Y-Ye wjo

Online




Texture measures (TEM)
Analysis 2 Moment Based method
Consider and discuss about .
No lecture Programing Project 3 /MY Online
Week 10 PRCI
No lecture Mid-term exam SN
1} S REPUERIN
Introduction VAN Online
Definition of ACM for VOV F Al
Lecture 17 image segmentation
Advanced Advantages of ACM
Image Type of ACM
Segmentation Parametric Active Contour
Methods 1 Models
(Parametric Mathematical Description
Active Contour of Parametric ACM
Models1) Energy Function of
Parametric ACM
Internal Energy
Image Energy
Week 11 yTe—— =
inimization of Ener :
Function of Parametrigcy A Online
ACM (AR RI
Lecture 18 Gradient Descent Method
Advanced Greedy Method
Image Problems of Traditional
Segmentation Parametric ACM
Methods 1 Parametric ACM based on
(Parametric Pressure Energy Function
Active Contour Examples and Applications
Models2) of Parametric ACM
Main Challenges of :
Parametric ACM AN Online
Level Set Active Contour VENE s
Lecture 19 Models
Advanced Mathematical Description
Image of Level Set ACM
Segmentation Definition and Concept of
Methods 1 Level Set Function
(Level Set Narrow-band Method

Active Contour

Type of Level Set ACM




Modelsl)

Geometric (Geodesic)
ACM

Week 12 o G
e Problems of Geometric .
(Geodesic) ACM WA Online
e Region Based ACM VY=Y e aigs
(Chan-Vese Model)
e Extension of Chan-Vese
Model for Vector-Valued
Images
Lecture 20 e Localized Region Based
Advanced ACM
Image e Local Binary Fitting
Segmentation (Region-Scalable Fitting)
Methods 1 Model
(Level Set e General Tips for Applying
Active Contour ACMs
Models2)
e Basic graph theory .
e Directed and undirected e Online
graphs VENE Al
e Paths and connectedness
Lecture 21 e Subgraphs and connected
Advanced components
Image e Images as graphs
Segmentation | ® Pixel adjacency graphs in
Methods 2 2D and 3D
(Graph based | ® Alternatiye graph
Methods1) constructions
e Graph partitioning
Week 13 e Vertex labeling and graph
cuts
. Tre(_es and forests a44) - Online
e Optimal forests
Lecture 22 e Minimum spanning forests VY-V e aigs
Advanced e Shortest path forests
Image  Applications in image
S'\’/?gmgggalt'on segmentation
(Graph based
Methods?2)
Lecture 23 e Introduction a4/

Deep learning 1

Neural Networks

VFVE s




Week 14

Lecture 24

Deep learning 2

Convolutional Neural
Networks (CNN)

Typical CNN Architecture
Convolutional layer
Polling layer

Fully Connected Layer
Applications in image
processing

ARTAYAN

V-V e asigo

Online

Week 15

No lecture

Consider and discuss about
Programing Project 5

AQ/AYY

VP-VE acs

Online

Architecture for
classification

Considering some popular
pre-trained networks
(VGG, Inception, ResNet,
n)

Region-based CNN
R-CNN

Fast R-CNN

Mask R-CNN for image
segmentation

A8/3/Y¥

V-V e aigo

Online

Week 16

Lecture 25

Presentations

Oral Presentations by
students

A3/2/74

VA-VE ey

Online

Lecture 26

Presentations

Oral Presentations by
students

ARVARTA

\Y-Ye W5é

Online

Week 17

No lecture

Final exam




