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-Light, brightness
adaption and
discrimination 5 gl ol
-Human visual system, - dad
al,a2,a3,bi, > 1 Image as a 2D data_l, Digital Image 1
b2 -Image representation Fundamentals
Gray scale and Colour
images,
-Image sampling and
guantization
Intensity
transformation
functions: Contrast
stretching,
Thresholding, Image
negative, Log
transformation, Power-
low transformation, 3 gall Gpald
Intensity level slicing Jiaall (A gl sig
and Bit-plane slicing. sl
a2,a3,bl, 4 5 Image histogram, Image 9
b2,b3,b4,c1 Histogram equalisation | enhancement
process. and fllter|ng in
Fundamentals of spatial domain
spatial filtering,
Correlation and
convolution, Spatial
filtering mask for low
pass filtering
(smoothing) and high
pass filtering
(sharpening).
a2,a3,b1,b2 Preliminary Concepts, o oyl s
b3,ba,c1,c2 4 5 Extension to functions :A_AJ-\!\ db-ﬂ 3
of two variables, Image | Image filtering
Smoothing, Image in the
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Sharpening, frequency
Homomorphic filtering, | domain:
2D- DFT, 2D- FFT, 2D-
DCT, Fundamentals of
2D-wavelet transform,
Image pyramids, sub-
band coding
Reasons for image
degradation, Model of
image
degradation/restoration
process, Noise
probability density 5 suall Salaiai
a2,a3,bl,b2, 4 > functions, Image 4
b3,b4,c1,c2,d1 restoration using Image
spatial filtering (Mean restoration:
filters, Order statistic
filters and adaptive
filters), Inverse
Filtering, MMSE
(Wiener) Filtering
Colour Fundamentals, J}d‘ Ales
Z;’abi"zi'::' 4 1 Colour Models, Pseudo- Coldrmage 5
P colour image processing. :
Processing:
Fundamentals of
redundancies, Basic . .
Compression Methods: 3 agal) s
a2,a3,bl,b2, 4 > Huffman coding, Arithmetic | Image _ 6
b3,b4,c1,c2,c3 coding, LZW coding, JPEG | Compression:
Compression standard,
Wavelet based image
compression
Edge based segmentation,
Region based i .
a3,b1,b2,b3, segmentation, Region split 18 el aplalli
b c1.c2.¢3.d1 4 2 and merge techniques, Image _ 7
T Region growing by pixel Segmentation:
aggregation, optimal
thresholding.
(P:Iaatltsesgs and Pattern LAY e il
b11 'bzz'?&?éz 2 2 Decision-Theoretic ggiiCtniti on: 8
ches,es,dl, Methods g '
Structural Methods
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al,a2,a3,bl,
b2

Digital image Representation
-Reading, Displaying, Writing Images using
MATLAB
Resize given image, Convert given color
image into gray-scale image
Convert given color/gray-scale image into
black & white image
Draw image profile, Separate color image in 1
three R G & B planes
- Data Classes, Image Types using MATLAB
-Use the MATLAB library and MATLAB
Digital Image Processing Toolbox (IPT)
Vectors and Matrices, m-Files (Scripts), For
loop, Indexing and masking, Vectors and
arrays with audio files

al,a2,a3,bl,
b2,b3,b4

Converting Between data classes and Image
Types

Introduction to M Function Programming using
MATLAB

Digital Image Processing 1 - 7 basic functions
Digital Image Processing 2 - RGB image &
indexed image

Digital Image Processing 3 - Grayscale image
I

Digital Image Processing 4 - Grayscale image
I (image data type and bit-plane)

Digital Image Processing 5 - Histogram
equalization Digital Image Processing Image
Filter (Low pass filters)

a2,a3,bl,
b2,b3,b4,c1

Image Enhancement in the Spatial
Domain:
-Smoothening and Sharpening Spatial Filters
- Intensity Transformation Function
(MATLAB) 3
-Project: Part 1 Digital Image Processing
Application (Design)
-Histogram Processing and Function
Plotting (MATLAB)
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a2,a3,bl,b2,
b3,b4,c1,d1

Computing and Visualizing the 2D DFT
(MATLAB)
Project: Part 2 Digital Image Processing
Application (Implementation)

a2,a3,bl,b2,
b3,b4,c1,c2,c3

To write in MATLAB and execute program
for geometric transformation of image :
Translation , Scaling , Rotation , Shrinking ,
Zooming

a2,a3,bl,b2,
b3,b4,c1,c2,c3

To understand various image noise models and
to write programs for image restoration
-Remove Salt and Pepper Noise

-Minimize Gaussian noise

-Median filter and Weiner filter

a2,a3,bl,b2,
b3,b4,c1,c2,c3

Write and execute programs to remove noise
using spatial filters :

- Understand 1-D and 2-D convolution process
- Use 3x3 Mask for low pass filter and high
pass filter

b1,b2,b3,b4,
cl,c2,c3,d1,d2

Write and execute programs for image
frequency domain filtering :- Apply FFT on
given image

- Perform low pass and high pass filtering in
frequency domain

- Apply IFFT to reconstruct image

24

12
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Zooming
Badd ) seal) dallae Gudat J5Y) e Jall ip 5 il | 3
&2 th laa (M‘)
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(symbols) Final due
Assessment
Cladal) g 7 9% 10 Al ila ol g i) 1
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PA e 7% 10 4th Quiz (1)JsS 2
cila Al asea . th (e 9 gAY Jualll Ciual Ll
13% 20 8 Midterm Exam 8
Cla Al aa Suall) 44l L)
=1 33y | so | 1am (o) e 5
Final Exam (practical)
cila Al asea X ir 74 g s
> ? 0 th (s ) Jual) Algd Jlaal
40 % 60 16 Final Exam (theoretical) 5
=== %100 150 Total Ay
(A sl QA s (i ad ¢l B il ) il a2 o LEANNING RESOUTCES 33’-\3" ) sabaa
(o2 & 35 Y) tRequired Textbook(s) 4w i) aal yall 1
1. Title: “Digital Image Processing”. Author(s)/Editor(s): R. C. Gonzalez and R. E.
Woods. Publisher: Pearson-Prentice-Hall, 2008 ISBN: 0-13-168728-x, 978-0-
13-168728-8 Edition: third
:Essential References dailwall aal yal) |1
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2. Title: “Digital Image Processing using Matlab”. Author(s)/Editor(s): R. C.
Gonzalez, R. E.Woods, S. L. Eddins. Publisher: Pearson-Prentice-Hall, 2004
ISBN: 0-13-008519-7 Edition:2"

3. Digital Image Processing, Rafael C. Gonzalez and Richard E. Woods, Third
Edition, Pearson Education, 2006

4. Al Bovik (ed.), “Handbook of Image and Video Processing”, Academic Press,
2000

Electronic Materials and Web Sites etc. ...cxi i) a8 ga g 4uig iSY) jalaal) 1

Course Policies Jdall & daiial) cilubpad) g Jasl pal) viji
AL (Bl Lagh ) all Aalad) dudbgd) 208 2% Arabad ol o) ) £ 2 ) g

:Class Attendance Awelsil) cillladl) ) g A [ 1

Al el ane Jla o gy @l pdlaall (10 %75 Jgany qllhall a5l -

393 dla (& laia¥) Jgda (e il o a5 aedll Gl Gl g ) gudang | 85 ) el il pay -
pel) Gulaa o Glasad) 8 g %25 i)

:Tardy Aldl jeaall | 2

DALY g il ) Sl B il pa S Aol gy Bl AL 1) B pudalaal) ) g callall ey -
B palaad) Jsia (e aday al JY) ade die g ¢ Rl il (e Lighd jdag <) g S o BAL)

:Exam Attendance/Punctuality ¢gaidi bisa | 3

Olaia¥) g4 ¢ 4883 (20) Jlala JAL 1Y) LAl glatia¥) Jsis Qlithll ey Y -

Al B latia) aUal dualdd) gl ol gadai ALl Gladad) e qllall Gt 1) -

:Assignments & Projects abdally cilipail) | 4

K 345 Jay) goidn 9 Lgearlnal 3381 94 2233 9 Jomsaall] Aty (B Cillpmtil) £ 53 ) jRal) sl 22ny -
Lalad g

Al A AL ) Cadsil) A )3 (e ajag sl se gall ge il aald A qallal) AL 1Y) -

:Cheating &' | 5

DY (g5 Ay Al (gl gD o uall) Glade¥) (B AN il ald sl Jla b -

Ll daadal) 4 Al (e pag a Ldal) g cldylsal) 8 J& o) (Eadl qlldal) ald <l Qs B -

:Plagiarism JuiNi | 6

Al Ll Aaidl) gada dde Al glasia¥) 218 Qllh dpadld Jaily gadd a9 Al B =

:0ther policies ¢ Al clubu | 7

& ... Gl alud 201 90 i il gall aladind Ja s A Slabies (6 -

daalad) iy 3agadl clada g o shaill 3S e Bses ALK Aee Bagadl ¢ sl deaad) uil
il Jaaa anldl) 3 slad) o g 3 Olall asa) o) 3 A one 3



Republic of Yemen

Ministry of Higher Education & Scientific Research
Council for Accreditation & Quality Assurance

Sana’a University
Faculty of Science

(3 ¢ ad)) Apad ) ) gpall Aallaa ;e Aol
Digital Image Processing

dlagl) 4y ggand

(alad) Giadl g Mal) ardesl) 5539
Bagall Glada g (ranlsY) Slaic ) (ulaa
slaia :u.nle

polal 4l

Information about Faculty Member Responsible for LA i) s Claglra

the Course
L) cilelud) )
(X)) Name
Office Hours
S TS T o Tl gl pd g plsal)
o s ¢ MO | SU SAT Location &Telephone
THU | WED | TUE N N No.
I A 3 )
E-mail
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Digital Image Processing Course Title
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Course Code and Number
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Seminar/Tutorial | Practical Lecture Credit Hours :
3 1 2
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Study Level and Semester
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requisite
Ggmla - ladly ) g SIS Lo ol (Al gal ) /el )
Program (s) in which the J.)M‘ iy 7
course is offered
G — e D8l Gyt Azl 8
Language of teaching the course
SR G ) s 9
Location of teaching the course
daalad) iy 3agadl clada g o shaill 3S e Bses ALK Aee Bagadl ¢ sl deaad) uil

il Jaaa anldl) 3 slad) o g 3
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oA VA cpidad e L (g gl (y jlailly (el Sasinal) dolud) ;Adiadla

= Course Description JJM‘ @43 il

Aallea g oSy Aaniiueall Al cilsa j ) gad) g clulll) to CSlal) Ciy jad ) el 138 Ciagy

Y Laadial) Adaail) (3 ob Jo gald JSE 5uS Al a2 ) guall (ha Bdall cilaglaall 1 A0l 9

iaill g jgmall Juladg By gall Jra g lghalaial g By guadl awady gall digady ghinasy gall Clie

O ) B BBl allad) cSC e Jad ) (bt 4088 Cal) alain (3 ) ALyl bladY) e

osal) dalla <l g3 aladi da DU B juaal) gl g 481 pall g 2y (8 Jladiul) g calall D LB Lay Ll
B A (gf Jal 4 )l

:Course Intended Learning Outcomes (CILOs) JJM‘ el’:\ ‘3‘6)“ Jdv

10 e 1,38 Galldal) () 68 L gy Rl Al 3 (e £ LGN 22y

osall A faall ) ABLAYL ¢ Lgalaladia g A 1 5 pall sl sabially Legd sgday — a1
Adliaal) o) oY) Aalaif aa Jalaill iyl g Anad )

gl & e Ciia gl daddiceal) dgad ) ) puall dalles Clwlad Gijrs - 2

Ll Abpal) dallaal) ¢ jguall o Jguaal) ¢ ) gually (bl el Ludly ) Guwd) i 53 — a3
Al

Bl Gl GBS aladiuly 5 guall B3 g Caewad GiI -p1

c A Jlaal) gadi 5 45580 aladiuly dima 8 )90 (Auay - D2

YA (e geal) Aallas dalal] azanaly Adlatial) Jglal) aaliy JSLEY (e daul g 4 gana Jlay -D3

Apaiall 5l o W g Al p geupll g JSLigdl 5 ibaa SN 53

Apad )l gual) Aallaa (B e J ol gAY g ciliaa ) 4GS 85 - c1

A ) A0l gual) Aadlaal £ g i 2y g Jalady — €2

tdallas dijad Alial) dallaal) ¢ gial) Ao Jgmmand) ¢ ) gmally (o )l oSl el i3S €3
3 e g Javudallg

Aol dpad ) gual) dallase algn (ot (b Jard B a4 pae iy - dd

Balall (L £ 5 e (b Ol A ) (e Jas (8 Cana dpleldy Jary — d2

:Course Content JJ-‘AM G5y

:Theoretical Aspect 4 ill cle g gal) oY 9

& s - 5 Zifaa gl
clelud) | gssd) Lluais)) cile ) .- 8
Ldadlf Week o b ijd frdies s giﬁjr‘
— Due Sub Topics Units
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Con.

H

2 -Light, brightness adaption and B gl il
discrimination - dpab )

15t -Human visual system, Image as a 2D data, | Digital Image 1
-Image representation Gray scale and Colour | Fundamentals
images, -Image sampling and quantization

4 Intensity transformation functions: Contrast 2 o
stretching, Thresholding, Image negative, dhdtﬁe‘ai::
Log transformation, Power-low T u-ﬂ&ﬂ‘
transformation, Intensity level slicing and Bit- Image ”

2nd. | plane slicing. Image histogram, Histogram enhgncement 5
3rd equalisation process. Fundamentals of and filtering in
spatial filtering, Correlation and convolution, spatial
Spatial filtering mask for low pass filtering domain:
(smoothing) and high pass filtering '
(sharpening).
4 Preliminary Concepts, Extension to functions ¢ Jﬂ:'::
of two variables, Image Smoothing, Image Image.filterin.g
Ath gth Sharpening, Homomorphic filtering, 2D- DFT, in the 3
’ 2D- FFT, 2D- DCT, Fundamentals of 2D- frequency
wavelet transform, Image pyramids, sub- domain:
band coding '
4 Reasons for image degradation, Model of 5 guall alaind
image degradation/restoration  process,
gth. 7th Noise probab_ility de_nsit_y fgnctions, Image 4
restoration using spatial filtering (Mean filters, Image
Order statistic filters and adaptive filters), restoration:
Inverse Filtering, MMSE (Wiener) Filtering )
8" (5 ) Juail) i sl | 5

4 oth. ssall dallaa

10" | Colour Fundamentals, Colour Models, 240 glal) 6
Pseudo-colour image processing. Colour Image
Processing:

4 11t | Fundamentals of redundancies, Basic . ..

12" | Compression Methods: Huffman coding, Ima ';JM‘ bl
Arithmetic coding, LZW coding, JPEG Con?pression' 7
Compression standard, Wavelet based '
image compression

13" | Edge based segmentation, Region based - -

4 14" | segmentation, Region split and merge Im';;éd‘&& 8
techniques, Region growing by pixel Segmentation:
aggregation, optimal thresholding. '

th IS i an

15 Patterns and Pattern Classes O.bng:::\? o

2 Decision-Theoretic Methods Recognition: 9
Structural Methods

16" (s ) Juah) dgs s | 10

daalad) (i Bagall Gladg g ghall) S e Bases 4l e Bagadl ¢ sidd aarl) il
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32 16 Lhadl) cilelud) 5 aulul) 23
Number of Weeks /and Contact Hours Per Semester
:Training/ Tutorials/ Exercises Aspects ¢slead) quilad) 3,455 ddad ;L
Cile b
Al g sl Gkl / algal) PR
Cﬂ‘t- Week Due Tutorials/ Exercises Order
4 Digital image Representation
-Reading, Displaying, Writing Images using MATLAB
Resize given image, Convert given color image into gray-
scale image
Convert given color/gray-scale image into black & white
image
15t pnd Draw image profile, Separate color image inthree R G & 1
B planes
- Data Classes, Image Types using MATLAB
-Use the MATLAB library and MATLAB Digital Image Processing
Toolbox (IPT)
Vectors and Matrices, m-Files (Scripts), For loop, Indexing
and masking,
Vectors and arrays with audio files
4 Converting Between data classes and Image Types
Introduction to M Function Programming using MATLAB
Digital Image Processing 1 - 7 basic functions
Digital Image Processing 2 - RGB image & indexed image
3rd. 4t | Digital Image Processing 3 - Grayscale image | 2
Digital Image Processing 4 - Grayscale image Il (image data type
and bit-plane)
Digital Image Processing 5 - Histogram equalization Digital Image
Processing Image Filter (Low pass filters)
4 Image Enhancement in the Spatial Domain:
-Smoothening and Sharpening Spatial Filters
5th th - Intensity Transformation Function (MATLAB) 3
-Project: Part 1 Digital Image Processing Application (Design)
- Histogram Processing and Function Plotting (MATLAB)
Computing and Visualizing the 2D DFT (MATLAB)
2 7th Project: Part 2 Digital Image Processing Application 4
(Implementation)
gth (Midterm Exam) Jwadll ciai JLid) | 5
2 oth To write in MATLAB and execute program for geometric
transformation of image : Translation , Scaling , Rotation ,| 6
Shrinking , Zooming
4 10" 11*" | To understand various image noise models and to write programs 7
for image restoration
daalad) (i Bagall Gladg g ghall) S e Bases 4l e Bagadl ¢ sidd aarl) il
il Jaaa anldl) 3 slad) o g 3 Olall asa) o) 3 A one 3
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-Remove Salt and Pepper Noise
-Minimize Gaussian noise
-Median filter and Weiner filter
2 12th Write and execute programs to remove noise using spatial filters
- Understand 1-D and 2-D convolution process 8
- Use 3x3 Mask for low pass filter and high pass filter
2 13t Write and execute programs for image frequency domain filtering
- Apply FFT on given image 9
- Perform low pass and high pass filtering in frequency domain
- Apply IFFT to reconstruct image
14th Final Exam (es) Juadll &g JL5a) | 10
24 14 Ahadl) cle L) g auladl) Alaal
Number of Weeks /and Contact Hours Per Semester
:Teaching Strategies )il cbiadl dul V]
Lectures 4ulelil) 5 palaall -
discussion 4d8lial g jisall -
Brainstorming a3l ciasl) -
Problem solving=dsdiall Ja -
Practical presentations& Simulation Method 4leall a2l g slSlaall -
(Lab works) Practical in computer Lab lead) kil -
projects «iull<ill g algall g e g pliall -
Self-learning Al aladl) -
Cooperative Learning (suill alail)  _
el s &l Ay Jals -
*Tasks and Assignments <<l g dla¥) | V11
g sl ) &
% pes Al P e e
| i< catsal) /L) "
Week Mark ) Assignments
Due (s 0
oth 25 s _ _ MATLAB 1L JJ*A‘_:‘-.‘USJ BB PR BN |
) i Reading, Displaying, Writing Images using MATLAB
| S S 0 sn ¢ i cRan 38 ) seall puntigl) J sl i |2
5t 2.5 g2 | Program for geometric transformation of image:
Translation , Scaling , Rotation , Shrinking , Zooming
(proaill) dpad )l ) goall Andlaa ki J¥) 6 3a) g 5l | 3
gth 2.5 Sl | Project: Part 1 Digital Image Processing Application
(Design)
(25l A8 1) ) sucall Aallae 3adai 2 ¢ ) ig 5yl | 4
10" 2.5 Sl | Project: Part 2 Digital Image Processing Application
(Implementation)
| | 10% | Total Score da, M) | ]
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: Learning Assessment al2ill a3 685 Vi
o8 |
%g..u..aﬂ\ Aa,a (&%‘TJ" ?3‘931“ b e
Proportion of | \jark 2 Assessment Method No
Final Week Due
Assessment
slaad ¢l g culdtgil)
7% 10 Al Tasks and < 33‘3‘-' - L
Assignments
7% 10 4th Quiz (1) saad JLEa) | 2
13% 20 gih A5 Midterm Exam wal Jl 3
(e
33% 50 14 A e )| 5
40 % 60 16 e sl JEA | 6
100% | 150 Total g saxal

(R s s i ) it eais sLearning Resources aladl) jdlaa

(Cae 08 43 Y) tRequired Textbook(s) dei sl gl sl .2
1. Title: “Digital Image Processing”. Author(s)/Editor(s): R. C. Gonzalez and R. E.
Woods. Publisher: Pearson-Prentice-Hall, 2008 ISBN: 0-13-168728-x, 978-0-
13-168728-8 Edition: third

:Essential References sailwall gal sl |1
2. Title: “Digital Image Processing using Matlab”. Author(s)/Editor(s): R. C.
Gonzalez, R. E.Woods, S. L. Eddins. Publisher: Pearson-Prentice-Hall, 2004
ISBN: 0-13-008519-7 Edition:2"™
3. Digital Image Processing, Rafael C. Gonzalez and Richard E. Woods, Third
Edition, Pearson Education, 2006

4. Al Bovik (ed.), “Handbook of Image and Video Processing”, Academic Press,
2000

Electronic Materials and Web Sites etc. ...cx i) a8 ga 9 4 g 5 jalaal) 1
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Course Policies Jiall A dafiall clubadl g ) gpall i
- L (Bl e all Aalad) Acbd) S o Aaalad 751 ) f gl

:Class Attendance el cldadl) , gas At | 1

Al pldgl) ate Ja B ajag g @l palaall (o %75 gaay ikl a5l -

39S dla (A laia¥) Jeda (e il o a5 aedll Gl Gl g ) gudang | 85 ) el il pay -
) udana o Glajad) ) B alys %25 lid)

:Tardy Aldl jeaall | 2

ALY g il ) Juall) B il pa ESE Aol gy B2l AL 1Y) B pudalaal) ) g callall aisy -
B palaad) Joia (e pday al JY) ade die g ¢ Rl il (e Lighd jdag <) g S o B

:Exam Attendance/Punctuality ¢aial liga | 3

Olaia¥) sy ¢pe 4883 (20) lata JAL 1Y) LAl ladia¥) Jsis ikl ey Y -

Al B olatia) aUAl dualdd) gl ol gadai ALl gladad) e qllall G 1) -

:Assignments & Projects abdally cilisail) | 4

RS AT Jay) gidn g Lgarl sl 351 34 2333 9 Jomsaall] Aty (B Cillymtil) £ 53 ) JRal) Siaad 2any -
Ll g

Al A AL ) Qi) Ay )3 (e ajan aal) se gall Ge cilidsl) alad A qllal) AL 1Y) -

:Cheating &\ | 5

) (g5 dadY Adde (Gt Al g Auall) Glatal) b (el qlllal) ald @ipd Jla A -

LSl daadial) 4 Al (e p e a ldiall g ciliadsal) B JAT) o) (Eadl qullal) sl <l Ja B -

:Plagiarism JuiNi | 6

Al Al Aaidl) gada dde Al glatia¥) 218 Qllh dpadld Jadly gadd a9 Al B =

:Other policies s Al clubw [ 7

& ... ISl ald 101 90 ) il gall alaiind Ja g A Slabins (s} -

daalad) iy 3agadl clada g o shaill 3S e Bses ALK Aee Bagadl ¢ sl deaad) uil
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