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Image Processing and Analysis - This course aims to understand digital image processing and the tools
required to process, analyze, and interpret images. The course incorporates both theoretical and
experimental approaches, focusing on image analysis using Python. The course covers various applications
of image processing and the computer vision world. The topics will include Image Processing and
Computer Vision with OpenCV, Morphological operations, Face detection, Image histogram matching,
Segmentation, image classification, Object detection, and face and Digit recognition. Additionally, students
will be assigned home exercises that involve applying the learned methods to process images. Python will
be used for implementing the concepts covered in the lessons during in-class exercises. Students will also
work with Python libraries for image processing and basic operations on images with scientific and
industrial applications (such as OpenCV, NumPy, and TensorFlow)

:01Ipn N
2'9N? NIAIMN 12IN1 TaV721,NN1% NN 2V D'WNTN DYYUNN DNIWDATHDIUNTA VI DN pav olpn .
.N2INN TI2'Y2 NIJIAN NID'Y NITUA NI DNN

NRINNN NINAETIAW 7700 1201 NWI2A8 NA'WN NN NIRINN 7w MiNd NN TIAYa NNl vT nmpn .2
JIMINI NINXIN N2P7 TV NAIMNN "W A%wn

31T -- :nTawn 12 200 12 :AaNxIn 01 n1an
}(TM'Y? NIwAT NI DT 'O NIAYY XY L [IPNwAN pNun) o1ipn niwnT

i !
.2
0P I'Y N1an
pwn aon

70 jnan .1

30 n'9an .2

0 niannwn .3

100% 22"no

X%/12 :n'910N N2'N2A QY I'Y N3 NAIN
|12 |2 ND'DIAIIN ,12TAN IPNT DIANN,NP'DNANIYAR-MANI PINIA NWINYT NTAVNN,[A 19 |10 1T :AxINn 'p1a
|2 ND'DIAMIN ,IATAN 1PN DIIDAN ,NP'LAIIN-NARI PININA NY'N? NTAVAN AT (27001) PR 22000 'p1a

[
14:00-15:00 'wmn oI' :n22p NIV
tarin@bgu.ac.il; iaroslav@post.bgu.ac.il :MnNnop?x INIT



mailto:iaroslav@post.bgu.ac.il
mailto:tarin@bgu.ac.il

0'waann vna

(771xn 'a) bna waann 'Nwn 1IN waan
,NINNN N12N ,NAWNINA N'NRENINN TIAWY
.NAINN TI2AWA DM wIN? NINNAIT Introduction - X12n 1
Image analysis and computer vision, Imagery
information, raster, and vector data.
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Color fundamentals, Color models, Pseudocoel VAN 'WTN WK )
image processing, Basics of full-color image Fundamental in image
processing, Color transformation, Shooting and processing color image
sharpening, Color segmentation, Noise in color
image Color image compression
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Histograms, Histogram equalization, CLAHE DML7'al 222'0 NNAAN 3
Histogram Equalization, Log transform, Image Enhancement
Histogram equalization with scikit-image, Edge
detectors, Image pertained.
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Morphological operations — low and high pass 4
filters, image sharpening and enhancement, Thresholding and
histogram equalization Filters and nose removal Filtering
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Filters for Feature detection, Point-feature 5
extraction, Face detection, face detection from Point-feature
image and video, Harris Corner Detector, Shi- extraction-Part 1
Tomasi
SIFT (Scale Invariant Feature Transform), DOG 5 99n- DIDIIIN 1T
(Difference of Gaussian kernel), SURF ! ! '
(Speeded-Up Robust Features), FAST Point Feature Detection 6
(Features from Accelerated Segment Test), .
. and Matching-Part 2
BRIEF (Binary Robust Independent Elementary
Feature)
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Introduction to face recognition:
The Eigenfaces Algorithm, Linear Discriminant
Analysis (LDA) X DRa T
. . — — Face and Object 7
Object Detection: Motivation, Applications .
. detection
Anchor-based detection methodology
Single-stage and Two-stage meta-architectures,
Evaluation metrics, Practical Tips
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What is Image Segmentation? Applications of Image segmentation 8
Image Segmentation, Types of Image
Segmentation Tasks, Traditional Image
Segmentation Techniques, Deep Learning-based
methods
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Classification (supervised and unsupervised), | I
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advanced classification, Smoothing, and ee L.
. . . . Image classification
Sharpening) Machine learning and deep learning
tools for image processing.
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ANN and CNN and deep learning, social Neural Networks 10
distancing, object tracking For image processing
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. . . Multiple View Geometr 11
Final project: presentations P v
-Photogrammetry and
structure formation
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Introduction to Spectral Techniques Introduction . ! 12
. . . Remote sensing data
to remote sensing and image processing . .
and image processing
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Digital Image Processing an Algorithmic Introduction, Willhem Burger and Mark J burger. .1

Image processing with Python: expert techniques for advanced image analysis and effective .2
interpretation of image data / Sandipan Dey.

Computer Vision: Algorithms and Applications - 2nd Edition Richard Szeliski .3
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