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(2) Harold Osborne: The Oxford Companion To Art. Great Britain, 1998, P. 12   
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Image ProcessingComputer 

Graphicsfractal

hardware

Processing Image 



   

Two 

dimentional light intensityf (x,y)x,y

spatial coordinatefbrightness

f (x,y)

(x,y) 

Primary Image 

10

TextWord

gray scale images

Threshold

                                                  
http://ar.wikipedia.org   

http://ar.wikipedia.org


   
1

0 

Gray Scale Images 

monochrome

8 Bit

gray level 

8 bit Color Image  

Color Image 

true color

three-

bands monochrome

RGBRedGreenBlue

24 

bits/pixel

                                                 
(1)Umbaugh S.E. : Computer Vision and Image Processing. USA: Prentice Hall 

PRT, UpperSaddle River, 1998, p24. 
(2)  Ibid, p25 



    
Analysis Image   

Data Reduction

degradation function 

restoration

Image Compression 

preprocessing

Image acquisition 

Data Reducing

spatial domainfrequency 

domain  

Feature Analysis  

                                                  



   
ROIregion of interest

spatial 

coordinates

 Image Crop 

zoom

Image zooming

zooming

zero-order hold

first-order hold

Free size enlargement

largamente number

                                                 
(1) Ibid,p39 
(2) Vmbaugh, Scott. Op. Cit,p40 



   
Image Enhancement 

human viewing

DCT

Wavelet

Gray-level modification

mapping function

E ( x , y ) = T [ f ( x , y ) ]  

TE

f( x , y )Tgray-level 

transformation function

m

mm

m

                                                  



   
Image Enhancement by 

Histogram Modifiction Techniques

T

image smothing 

image sharpening 

Color Image Processing

average observer

                                                 
(1) Umbaugh S.E: : Op. Cit,197  

(3) Gonzalez R.C. & E. W. Richard: : Op. Cit, p176.  



   
Image Coding

bits

Image segmentation

segmentationParts

object

descriptionrecognition

discontinuitysimilarity

isolated

linesedges

thresholding

region growing region splitting and merging 

                                                 
(1) Umbaugh S.E: : Op. Cit, p199 



   
static image

dynamic images

motion 

                                                  



    
Graphics Computer   

:  Fields Graphics Computer  

:   

Education & Training.    

"GUI" Graphical User 

Interfaces.    

Image Processing.    

Visualization.    

Representation Graphics.    

Computer Art.    

Entertainment.   

Computer aided Design (CAD) 

                                                 
(1) www.rlg.org  

http://www.rlg.org


    
.  

: Graphics Computer    

Geometric 

Primitives:  

Pixel    

Straight Line    

Circle    

Conic    

Spline Curves    

Polygon    

Character     

                                                 
(1) Steven, Harrington : Computer Graphics . New York : 1987, p25.  



   
Software   

Hardware    

Dimensional-Two Dimensional-Three   

Two-

Dimensional Geometric Transformations 

.   

:   

                                                 
(1) Egarton, P. A. : Computer Graphics, Mathematical First Step. London: 

Prentice Hall, 1998, P179.   



    

:Ovals & ,Rectangles ,Lines Drawing  

Graphics Functions  

:    

.     

:  

                            

                                                 
(1) http://www.c4arab.com/showlesson.php?lesid=1522 



   
 Description  Method 

puplic void drawLine ( int x1, int y1, int x2, int y2 ) 

 (x1, y1)  (x2, y2).  

puplic void drawRect ( int x, int y, int width, int height )  

 (x, y).  

puplic void fillRect ( int x, int y, int width, int height )  

 (x, y).  

puplic void clearRect ( int x, int y, int width, int height )  

 (x, y).  

puplic void drawRoundRect ( int x, int y, int width, int height, int arcWidth, int arcHeight )   

arcWidth, & arcHeight  
 (x, y).   

puplic void fillRoundRect ( int x, int y, int width, int height, int arcWidth, int arcHeight )    

arcWidth, & arcHeight  
 (x, y).  

puplic void draw3DRect ( int x, int y, int width, int height, Boolean b )   

(x, y) 
raised  b  true  lowered  

b  false.  

puplic void fill3DRect ( int x, int y, int width, int height, boolean b )    

(x, y)  raised  
b  true  lowered  b 

 false.  

puplic void drawOval ( int x, int y, int width, int height )   

 (x, y).  
. .  

puplic void fillOval ( int x, int y, int width, int height )    

(x, y).  
. . 



        

:         



      
drawOval  fillOval 

: Arcs Drawing         

Graphics   drawArc  fillArc 

drawRect 

fillArc

                                                 
(1) www.rlg.org  

http://www.rlg.org


      

drawArc fillArc  

in Lines Drawing     

C:  

Line (int x1 , int y1 , int x2 , int y2);  

(x1, y1)  (x2, y2)  

.   

: 

                                                 
(1) Egarton, P. A. : OP. Cit. P12 



           

:     

Lines-Drawing Algorithms  

:     

Digital Differential Analyzer (DDA) 
Algorithm. 



      
Bresenham's Algorithm.   

: 

y = m * x + b  

m b   

(x1, y1) (x2, y2) 

m b :   

Raster  

Pixels.   

Digital Differential Analyzer 

(DDA) Algorithm: pixel  pixel   

 ( x)   ( y)  

pixel   

                                                 
(1) Egarton, P. A. : OP. Cit. P13. 
(2)  Steven, Harrington. Op. Cit, P14. 



    

Fractal Geometry

Fractals

recursiveiterative

fractal

fractusbroken

Koch snowflake

                                                 
(1) Barnsley, Michael F., and Hawley Rising: Fractals Everywhere Boston.

Academic Press Professional, 1993, p12 
(2) Barnsley, Michael F., and Hawley Rising Op. Cit, p26 



   

1

                                                 
(1) Clifford A Pickover ed: Chaos and Fractals: A Computer Graphical Journey 
- A 10 Year Compilation of Advanced Research Elsevier, 1998  p33.  
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fractal
fractals

fractional
fractus

                                                 
(1) Peitgen, Heinz-Otto, and Dietmar Saupe, eds The Science of Fractal Images

New York: Springer-Verlag, 1988, p17 



   
xaos

N

LNL

L

m4N(L/3)x=NLx

x = (log 4) / (log 3) = 1.26186 

m

                                                 
(1) Mandelbrot, Benoît B. : The Fractal Geometry of Nature New York: W. H

Freeman and Co., 1982  P54     



      

                                                 
(1) Falconer, Kenneth : Fractal Geometry: Mathematical Foundations and

Applications . West Sussex: John Wiley Sons, Ltd., 2003  p62 



    
and the     

                                                 
(1) Peitgen, Heinz-Otto, and Dietmar Saupe, eds The Science of Fractal Images

New York: Springer-Verlag, 1988  p4 



    

                                                 
(1) Falconer, Kenneth Fractal Geometry: Mathematical Foundations and

Applications West Sussex: John Wiley Sons, Ltd., 2003  p21 



   
d

log9/log10 

Lichtenbergfigure 
DVD  

                                                 
(1) Clifford A Pickover, ed: Op. Cit. , p22 



           

Fractint 

Sterling Fractal

MicrosoftWindows
                                                 

(1) Falconer, Kenneth Fractal Geometry: Mathematical Foundations and
Applications West Sussex: John Wiley Sons, Ltd., 2003 p19. 
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:ystemsS olorC Major   

:  

:  

CMYK 

B

Black

Cyan, Magenta, Yellow, and Black 

.   

:  

RGB 

Red, Green, and Blue 

.    

colorimeter    

                                                 
(1) Vmbaugh, Scott. Computer Vision and Image Processing. USA: Prentice  

Hall, 1998, P58.  



   
:Color Dependent-Device  

:    

RGB  

.    

CMYK  . 

CMYK  

International Color 

Consortium:    

.

profile connection space / PCS    

CIEXYZ PCS and CIELAB PCS. 



     
PCS:  

PCS

                                                 
(1) http://www.rlg.org/visguides/visguide3.html      



    
RGB :      

RGB  Red, Green & Blue    

:   

Floating     

Binary       

FF.    

256x 256 x 256  

16,777,216 . 

html  

.   

% 

RGB  

:

                                                 
(1) www.rlg.org  

http://www.rlg.org


    
Color  RGB  Color Constant  

red 255,0,0 public final static color red  

green 0,255,0 public final static color green  

blue 0,0,255 public final static color blue  

orange 255,200,0 public final static color orange 

 pink 255,175,175 public final static color pink  

 cyan 0,255,255 public final static color cyan 

 magenta 255,0,255public final static color magenta 

 yellow 255,255,0 public final static color yellow 

 black 0,0,0 public final static color black 

 white 255,255,255 public final static color white  

gray 128,128,128 public final static color gray 

 light gray 192,192,192 public final static color lightGray  

dark gray 64,64,64 public final static color darkGray  

RGB    

:  

Blue  Green  Red  Color 

00 0 Black = 0 

1 0 0  Blue = B 

0 1 0  Green = G 

1 10  Cyan = G + B 

0 0 1 Red = R 

1 0 1 Magenta = R + B 

0 1 1 Yellow = R + G 

1 1 1  White = R + G + B 



    

Description   Method   

RGB  

. 
public color ( int r, int g, int b )  

RGB  

. 
public color ( float r, float g, float b )  

. public int getRed ( )                  // Color class  

. public int getGreen ( )  // Color class  

. public int getBlue ( ) // Color class  

Color  . public color  getColor ( ) // Graphics class  

. public void setColor ( Color c )  // Graphics class   

software 

hardware  

                                                 
(1) www.c4arab.com  



    
Monitors-CRT:  

CRT   Cathode Ray Tube         

:   

                                                 
(1)  http://www.aspire.com.my/pcmaster/2compo/a_monitor.htm  



      

scan line horizontal line    

horizontal frequency kHz kilohertz

horizontal blanking interval 

vertical blanking interval 

vertical refresh rate or frequencyHzhertz

                                                 
(1) www.rlg.org  
(2) http://www.computerhope.com  

http://www.rlg.org
http://www.computerhope.com


       

fieldframe NTSC 

 frame  PAL TV  

frame   

.       

:  

Mask Shadow   

                                                 
(1) http://www.hitachidisplays.com  

http://www.hitachidisplays.com


       

:  Grille perture   

:(1)     

: 

                                                 
(1) http://www.hitachidisplays.com   

http://www.hitachidisplays.com


    

    

resolution   

CRT  

resolution.    

:  

.  

. 

                                                 
resolution  ) pixels(

(1) www.tomshardware.com  

http://www.tomshardware.com


      
.    

.     

.  

rsMonito LCD

LCD Liquid Crystal Display   

LCD   TN + film, IPS  MVA       

RBG Filter red, green or blue  

RGB   

Liquid Crystals

                                                 
(1) http://www.aspire.com.my/pcmaster/2compo/a_monitor.htm  
(2) http://www.aspire.com.my/pcmaster/2compo/a_monitor.htm  

3Liquid Crystals  



      
Filter      

: 

LCD  

classes  methods  constants

Color Class.Font 

Class.  

                                                                                                                                              

. 

(1) Donald Hearn, M. Pauline Baker: Computer Graphics, C Version, 2nd edition, 
Prentice Hall. P53 



   
Polygon ClassBasicStroke Class

Graphics Class

GradientPaint & TexturePaint 

Classes   

Pixel  

:

Camera Digital 

Digital Camera

                                                 
(1) Egerton, P. A.: Op. Cit, p129.  

(0,0)              X+    

                   (X,Y)   

Y+ 



        

RESOLUTION

pixel

                                                 
(1) http://ar.wikipedia.org  

http://ar.wikipedia.org


   

opticalzoomdigital zoom

x4x4 

USB 

                                                 
(1) www.enashir.com  

http://www.enashir.com


     

Infrared 

usb  

CD-R

SD memoryflash cards

                                                 
(1) http://nadi.alkahf.com  
(2) www.c4arab.com  

http://nadi.alkahf.com


   

focus  

DPOFDigital Print Order Format   

                                                 
(1) http://nadi.alkahf.com  

http://nadi.alkahf.com


     

CannerS   

.     
 xenon   

 (Mirrors) .     
 (Lens) .   

 (Filters) .    

diodes

CCD(Charged-couple device)  

diodes     

2   

                                                 
(1) http://nadi.alkahf.com 

(2) http://www.c4arab.com/  

http://nadi.alkahf.com


      
Flatbed scanners  

.    

Flatbed scanners 

Sheet-Fed scanners   

 .  

Handheld scanners 

 . 

 Handheld scanners 

Drum scanners  

photomultiplier tube (PMT)  

. 

                                                 
(1) http://ar.wikipedia.org/  

http://ar.wikipedia.org/


          

.           

.   

                                                 
(1) http://ar.wikipedia.org  

2  

http://ar.wikipedia.org


   
.          

1 

EPSON Stylus Photo 830 

                                                 
(1) http://ar.wikipedia.org/ 
(2) www.epson.co.uk  

http://ar.wikipedia.org/
http://www.epson.co.uk


    

Z65 

                                                 
(1) www.acp.com.sa  

http://www.acp.com.sa


      
830   

A4  

6A4
 IV 20 

:hp imagen-hp 
memories disk creator

 Z65 A4 :Lexmark photo 
editor-fax-ocr  

Canon S 830 D 
Photo Printer

A4 :above plus 
photo stitch-photo record-easy 

photo print  

A4 :Photo quicke-
photostarter-card monitor-

print image framer  

A3 hoto q uiker-
photostarter card monitor    

A3 3 
3

:zoom browser-
photo record-photo stitch    

A4 4:Photo quicke-
photostarter-print cd 

                                                 
1 http://www.canon.co.uk/about_us/about_canon/index.asp  

http://www.canon.co.uk/about_us/about_canon/index.asp


  



   

1

3ds max

Maya 

                                                 
1



   

Perspective View

3ds max1 

Materials

Lighting 

                                                 
18ds max 3 



    
3ds max    

3ds max 4Maya

                                                 
1



   
Studio Max D3

3D Max Studio

Dos

Metal gear 1,2

3D Max Studio

mirror

                                                 
(1) http://www.mac4arabs.com/ 

2 



   
Maya  

Maya   

Modeling

MaterialLighting & Rendering 

Redraw 

.

Maya 

                                                 
(1) http://www.tayef.com 

(2) http://www.mac4arabs.com/ 

http://www.tayef.com


   
Maya 

SE

CloudTidusMaya

Maya 

Models

Polygonal Modeling 

 nurbs     

(Artisan) 

. 

                                                 
1MAYA 



     
IGES, DXF, OBJ, RIB   

deformers skeletons skinning constrains   

(reactor) 

 keyframes  

driven key   

Path animation motion apture Graph Editor Trax 

Editor .   

Hypershade Hypergraph   

API 

.     

Mental Ray 3.2  

.  

 MEL  

Mel  . 



    
I/O    

Pro Shop Paint

Paint Shop ProJASC

Adobe Photo ShopCorel Draw

Paint Shop Pro

                                                 
1  MAYA

(2) http://www.khayma.com/hpinarabic/pspintro.html 

http://www.khayma.com/hpinarabic/pspintro.html


   
Layers

tubTubes

HistoryUndo

                                                 
(1) http://www.absba.com/modules.php?name=Sections&op=viewarticle&artid=257 



   

Color

Custom 

ColorsColors

BasicRGB

HSL



   

Color

Animation Shop



    
Photoshop 

Paint Shop Pro 
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D4 CINEMA MAXON 

THE POLAR 

EXPRESS 

THE POLAR EXPRESSMAXON CINEMA 4D R9

THE POLAR EXPRESSMAXON CINEMA 4D R9

cinema4d



   
text  

Vectorizer

MAXON CINENA 4D R9 

MAXON CINEMA 4D  

MAXON CINEMA 4D        

Readrow 

                                                 
(1) www.mac4arabs.com  

(2) http://www.mac4arabs.com/forums/index.php?&act=ST&f=20&t=987  



   
Poser   

 Poser

"Poser

Curious Labs  Render   

                                                 
(1) http://www.bramjnet.com/vb3/showthread.php?t=64145&goto=nextnewest  



       
View 

Magnifier  

Direct Manipulation 

Clothify Window  

" Pose  Material   

" Shaping Tool 

.  

(to create something from nothing)

.  



        

Face room  

3d                  

                                                 
(1) http://www.bramjnet.com/vb3/showthread.php?t=58739  



          

 Poser   

.

                                                 
(1) http://www.bramjnet.com/vb3/showthread.php?t=53744&goto=nextoldest  



   
ZBrush 

ZBrush 

ZBrush   

rendering    

ZBrush    

Pixologic 

.



     
shaders

modifiers  

multi-resolution mesh

Zbrush 2   

Zbrush 1.55b    

scripts .

                                                 
(1) http://absba.org/vb/showthread.php?t=245659&goto=nextoldest  



  



    

Computer 

ArtDigital Art

                                                 
1



    
Animation

Simulation

Animation-Simulation

Oscillon

Screen Saver

                                                 
(1) www.dma.com  

http://www.dma.com


    

  Art Computer  

Oscillon

                                                 
(1) www.dma.com  

http://www.dma.com


    
Animation

Fractal

IBM 

                                                 
(1) www.mhpcc.com  
(2) www.dma.com  

http://www.mhpcc.com
http://www.dma.com


    

) Paintbox(   

                                                 

Yoshiyuki Abe Thomas Bayrle Paul 
Brown Harold Cohen 

Charles Csuri David Em 
Herbert Franke Laurence Gartel 

Sue Gollifer Jean-Pierre Hébert 
Yoichiro Kawaguchi Kenneth Knowlton Ben 

Laposky Ruth Leavitt Manfred Mohr 
Vera Molnar Frieder Nake George Nees 

A. Michael Noll Lillian Schwartz Rejane Spitz  
Joan Truckenbrod Roman Verostko 

John Whitney Sr. Mark Wilson Edward Zajec 

Steve Bell Paul Coldwell James Faure-
Walker Jeremy Gardiner Ramos Guillem-Poqui 

Wolfgang Kiwus Micha Klein Richard 
Hamilton Mike King William Latham 

Barbara Nessim Gerhard Mantz Tony Robbin  
Olga Tobreluts  



    

) Multimedia The (

DAMDigital Art Museum

Arts and Humanities Research Board 

of Great Britain (AHRB)

Abe Yoshiyuki

Photographic EngineeringChiba

algorithmic artstochastic (random) 

process



    
stochastic 

Brown Paul 

Paul Brown

Liverpool PolytechnicSlade

generative systemsartificial 

lifealifeChris 

Briscoe

                                                 
(1) www.mhpcc.edu  
(2) www.vervemusicgroup.com  

http://www.mhpcc.edu
http://www.vervemusicgroup.com


    

algorithmically

routines

                                                 
(1) www.bengals.com  

http://www.bengals.com


    
Cohen Harold 

Center for Research in Computing and the Arts) (CRCA)

University of California at San Diego) (UCSD

Stedelijk

Tsukuba

Csuri Charles 

Charles A. Csuri 

Walter P. Chrysler 

Jose FerrerRoy 

LichtensteinGeorge Segal

                                                 
1 www.kurzweilcyberart.com 

http://www.kurzweilcyberart.com


    
The Exhibition Cybernetic Serendipity

Em David 

David Em

Gary DemosJohn Whitney

                                                 
(1) www.siggraph.org/artdesign/profile/csuri/  

http://www.siggraph.org/artdesign/profile/csuri/


    
James Blinn

Jet 

Propulsion Laboratory (JPL

Franke Herbert  

                                                 
(1) www.jerrypournelle.com  
(2) http://www.zi.biologie.uni-muenchen.de/~franke/  

http://www.jerrypournelle.com
http://www.zi.biologie.uni-muenchen.de/~franke/


     

Gartel Laurence 

Laurence Gartel

synthesisers

Gartel

Gartel

Nam June Paik

                                                 
(1) www.oeaw.ac.at  

http://www.oeaw.ac.at


    

Gollifer Sue

Sue Gollifer

Brighton

SIGGRAPH

                                                 
(1) www.dam.org  

http://www.dam.org


    

c 94

Hébert Pierre-Jean

Jean-Pierre Hébert

Algorists

SIGGRAPH '95

plotter

sand pieces

                                                 
(1) www.artfacts.net  

http://www.artfacts.net


     

Walker-Faure James

James Faure WalkerSt 

Martins

Golden Plotter

Artscribe

Wired

Tate

Computerkunst

Kingston UniversityAHRB

                                                 
(1) www.numasters.com  



    

King Mike

CG 90



    

                                                 
(1) www.crashamerica.com  

http://www.crashamerica.com
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A   

Abstract  .   

Throughout age, the historical process of art stressed the fact that it 

is a reflection of the reality of the reality of the social, ideological and 

scientific act. Any development in any of those fields should lead to the 

emergence of a new artistic trend or experiences through which the artist 

endeavors to express his attitude towards the transitions surrounding him. 

In fact, in most of his deeds, the artist attempts to be influential in 

changing and developing reality. History shows us art has played an 

effective role in the crystallization and evolution of important events. The 

scientific and technological developments are effective factors in 

directing art and making it a ground for new artistic tents. The invention 

of camera, cinema and the theory of relativity have had significant roles 

in the emergence of new artistic trends through the ideological theses 

introduced by those scientific theories or inventions. Computer is 

considered one of the most important recent inventions which has formed 

a significant transition and established the ground for the informational 

revelution. Additionally, this important apparatus has entered many of the 

various field of life to be an assisting factor for those fields. Actually, it 

has established new applications. One of the fields that have made use of 

computer is art. It has assisted in developing various types of art. It has 

extended that to influence in establishing a new artistic trend which has 

made use of this scientific product to present new views. 

The researcher has noticed that computer art has not received its 

due attention of study and analysis and found that entitling his current 

thesis as "The Aestheticism of Image in Computer Art" is a means for 
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studying this artistic trend starting with its beginnings during the sixties 

of the twentieth century and moving up to the year 2005 A. D. to shed 

light on the ambiguity that surround it through studying the ideological, 

aesthetic and technical notions which have been adopted for establishing 

and developing this art. The researcher has divided his thesis into five 

chapters. The first of which acquaints the reader with study through 

presenting the nature of the problem studied, the significance of the 

study, and the extent of needing such a study. Then, the researcher 

defines his aims in:  

1. Identifying image aestheticism in computer art.  

2. identifying aestheticism in its mathematical concept.  

Chapter Two falls into two sections the first of which deals with 

image aestheticism through surveying the philosophical views concerning 

image aestheticism and its effect on arts. The second section treats image 

structure through which the researcher discusses the constructive plastic 

elements and their effect on composing the image.   

Chapter Three consists of two sections. The first section studies 

graphics in computer and the mechanisms by which the image can be 

produced through using computer and different technicalities. It also 

studies some other types of instruments that can be employed for 

producing the image in computer. The second section tackles the history 

of computer art and the most important stages it passed through in 

addition to its most prominent artists.   

Chapter Four has addressed methodological framework and the 

analysis of samples, which amounted to 15 samples.  
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Chapter Five introduces the findings arrived at by the researcher in 

his study which are represented by the following:  

1. The fields of graphics in computer vary between abstract and 

representative painting and image processing.  

2. Programming can be used for producing artistic work.  

3. There are different means of artistic work product.  

4. The movement appearance in its actual and conceptual types in some of the 

paintings of computer art.  

5. The audio and visual rhythms appear in some of the works of computer art.  

6. The process of producing the artistic work can be repeated in front of the 

viewer in the same mechanism.  

7. The mathematical equation and algorithms can be used for producing the 

works of computer art.   

The researcher has come out with a number of conclusions and introduced 

some suggestions and recommendations.   
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