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The objective of the course

®* The objective of the course is to familiarize students with basics of Digital Image Processing.
° Image processing is an area of active interest for research as well as academics purpose.

®* This course focuses on MATLAB implementation of various ideas related to Image

Processing.
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Outline Of The Course s
gtiall
week. . Minimum number
No. Topic of Hours PRACTICLE
i Introduction And Fundamentals of Digital Image Processing — 15 15
history and applications ' '
1 Digital image Representation 1.5 1.5
2-3 Image Enhancement in the Spatial Domain and Histogram 6 3
TEST (30)
4 Image Enhancement in the Frequency Domain 3 1.5
3 Morphology operations 3 3
6 Colored image processing 3 1.5
PRACTICAL EXAM (20) +FINAL EXAM (50)
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References

e |. Hatem and H. Hliwa, “Digital Image Processing”, Tishreen University
Publication, 2016.

 Rafael C. Gonzalez and Richard E. Wood, Digital Image Processing, 2nd Edition

* https://www.tutorialspoint.com/dip/index.htm
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Without machine vision the robot would be blind — only capable of repeating the same exact task over and over until it's
reprogrammed. This technology allows a robot to adjust to obstacles in its environment and complete different

preprogrammed tasks by recognizing which one needs to be completed.
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Eye-in-hand
Eye-to-hand

-AcC servo motors

-Stepper motors
-BLDC motors
-DC motors

-other actuators
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Visual Perception: Human Eye &t
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(Picture from Microsoft Encarta 2000)

Cross Section of the Human Eye
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(Images from Rafael C. Gonzalez and Richard E.
Wood, Digital Image Processing, 2" Edition.
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Visual Perception: Human Eye deola
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1. The lens contains 60-70% water, 6% of fat.
The iris diaphragm 4.>3all cLée controls amount of light that enters the eye.
3. Lightreceptorsin theretina
- About for bright light vision called photopic
- Density of cones is about 150,000 elements/mm?.
- Cones involve in color vision.
- Cones are concentrated in fovea about 1.5x1.5 mm?.

- About 75-150 millions rods for dim light vision called scotopic

- Rods are sensitive to low level of Iight and are not involved color vision.

4. Blind spot is the region of emergence of the optic nerve from the eye.

https://manara.edu.sy/


https://manara.edu.sy/

[

o)liaJl
Distribution of Rods and Cones in the Retina
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Image Formation in the Human Eye PA

A nearsighted person
sees near objects
clearly, while objects
in the distance are
blurred.
Farsightedness is the
result of the visual
image being focused
behind the retina
rather than directly
on it.
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(Images from Rafael C. Gonzalez and Richard E.
Wood, Digital Image Processing, 2" Edition.

Normal focus

(Picture from Microsoft Encarta 2000)
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Brightness Adaptation of
Human Eye : Mach Band

Fffect

Intensity

Position
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Mach Band Effect PA
Intensities of surrounding points effect perceived brightness

at each point.

In this image, edges between bars appear brighter on the right

"~ side and darker on the left side.
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Brightness Adaptation of Human Eye : %\7
Simultaneous Contrast TR
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Simultaneous contrast. All small squares have exactly the same intensity but they appear progressively

darker as background becomes lighter.
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(Images from Rafael C. Gonzalez and Richard E.
Wood, Digital Image Processing, 2" Edition.
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Chart of the Electromagnetic Spectrum

Sources and Uses of
Frequency Bands

Sound Waves
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Energy Sources for Images

Energy of one photon (electron volts)
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Hard X-rays Ultraviolet Infrared Radio waves

Gamma rays Soft X-rays Microwaves

Visible spectrum
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FIGURE 2.10 'The clectromagnetic spectrum. The visible spectrum is shown zoomed to facilitate explanation,
but note that the visible spectrum is a rather narrow portion of the EM spectrum.
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to detect and quantify the thickness of the scale layer Gamma transmission system for detection of scale in oil
inside the service pipelines. exploration pipelines
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Use of gamma-ray intensity response to
evaluate the shipment content
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MRIs use and send superconducting magnet and radiofrequency waves

into the body. The magnetic field lines up atoms either in a north or
south position with a few atoms that are unmatched (keep spinningin a
normal fashion). When radiofrequency is added, the unmatched atoms
spin in an opposite direction, and when the radiofrequency is turned off
those unmatched atoms return to the normal position emitting energy.
The energy emitted sends a signal to the computer and the computer

uses mathematical formulas to convert the signal into an image.

Lgaaldl wlaglls Magnetic Luabliall Joaxtl e doad  ©
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FIGURE 1.17 MRI images of a human (a) knee, and (b) spine. (Image (a) courtesy of
Dr. Thomas R. Gest, Division of Anatomical Sciences, University of Michigan Medical
School, and (b) Dr. David R. Pickens, Department of Radiology and Radiological Sci-
ences, Vanderbilt University Medical Center.)
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