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A paper presentation on  IMAGE PROCESSING

                     1. ABSTRACT.

             Image     processing  is    the science  of                                            importance      because    of      the

manipulating a picture. It covers a   broad scope                                   significant increase in the use of  digital

of   techniques   that   are  present   in numerous                                   images

applications. These techniques can    enhance or                                                  over the Internet. In this stage

distort an image, highlight certain features of an                                  images are manipulated on this basis of

image, create  a  new  image  from  portions   of                                  color    models     like RGB, HSI, CMY
other images,  restore  an  image  that  has  been                                 and CMYK.
degraded  during or  after  the image acquisition,                                         3. COMPONENTS OF AN
and so on.                                                                                                           IMAGE PROCESSING
 2. COLOR IMAGE PROCESSING.                                                                SYSTEM.
              Color image processing is an area that                                                           A typical general purpose
has been gaining in                                                                                   system    used   for   image processing
                                                                                                                  consists   of   following    components
[image: image1.emf]
       4. SENSING.



                        device for   converting  the output of  the
Two      elements   are      required      to


          physical sensing device into digital  form.
acquire digital images.   The    first  is  a


         5. SPECIALIZED IMAGE
physical   device    that  is sensitive to the

                       PROCESSING HARDWARE.
energy radiated by the object we wish to


           It    consists    of     the     digitizer   and
image. The second,  called digitizer  is a

                         hardware    that    performs      primitive
operations,    such  as  an  Arithmetic Logic
              is    not  compressed. When  dealing  with

Unit (ALU), which performs arithmetic and   
thousands,  or   even   millions  of images,

logical   operations         parallel   on   entire

providing   adequate   storage in an image

images.  This   type  of  hardware is called a
              processing   system   can  be      challenge.

front-end   subsystem.  The   unit   performs
              9. IMAGE DISPLAYS.
Functions  that require fast data throughputs
                          Image  displays in used today  are
That the main    computer    cannot   handle.

mainly color  TV monitors,  Monitors are
6. COMPUTER.



driven  by   the    outputs  of    image   and
Computer    is  a    general –  purpose   and

graphics display cards that are an  integral
can  range form  a PC  to a supercomputer.
              part of the computer system.
In     dedicated     applications,    specially

10. HARD COPY.
designed computers are used to achieve a
                              Hardcopy  devices for recording
required level of performance.


images include laser printers,film cameras
7. MASS STORAGE.


 hat-sensitive   devices,   inkjet units,  and
         Mass  storage capability is a  must in

Image  processing  applications.  An image
              digital units, such as optical and CD-ROM
of size   1024 X 1024  pixels, in which  the
              disks.
intensity of each pixel is an 8–bit quantity,
              what   viewers  see  on  a black  and white
requires 1MB of storage space if the image
               television set.
8. NETWORKING.


                            Chromatic     light      spans     the
It    is    almost    a  default function in any
               electromagnetic          spectrum         from
computer system in use today. Because of
              approximately   400-700 nm  Three   basic
large   amount  of   data inherent in image
               quantities are   used to describe the quality 
processing      applications,      the       key

 of   a        chromatic          light      source:
consideration   in    image  transmission
              Luminance
bandwidth



              Radiance
11. COLOR IMAGE


              Brightness
      PROCESSING.  
 11.1 Color Fundamentals


            Radiance     is     the total amount of
Characterization    of     light  is central  to

energy that flows form the light source, and
the    science    of    color.    If  the light  is
               it   is    usually     measured    in   Watt (W).
achromatic(void of color),its only attribute                      
Luminance, measured  in   lumens
is intensity or amount. Achromatic light is
                 (lm), gives the measure of  the amount of
energy an observer perceives form a light
               intensity and is one of the key factors
source.





In     describing      color      sensation.

Brightness    is a   subjective    descriptor

Following     graph   shows    average

that is practically impossible to measure. 
              experimental    curves   detailing   the

It  embodies the  achromatic   motion of
              absorption    of light by the red, green 
                                                           and     blue     cones    in      the   eye.
[image: image2.emf]
Due to   these   absorption     characteristics   of   the

The        purpose    of  a color model
human eye Colors are seen as variable combinations    
(also     called   color space  or color
of   the so   called primary colors red (R), green (G),
               system)    is      to     facilitate     the
blue (B).       Primary colors,      when    mixed     in
               specification     of   colors   in  some
various    intensity     proportions,   can  produce all
               standard, generally accepted way. In

visible     colors.
11.2 COLOR MODELS

essence, a color model  is a  specification  of

               animation). In terms of digital image

coordinate system and a subspace within that
               processing,    the  hardware-oriented


system where each color is represented  by a

               models   most   commonly   used  in


single point.




               practice  are  the  RGB  (Red, Green,
Most      color     models    in   use  today are
                             Blue) model of color  monitors and a


oriented either toward hardware (such as for

               broad class of color video cameras;the

color    monitors   and   printers)   or toward

               CMY (Cyan,  Magenta,  Yellow)  and


applications where color manipulation is a goal
               CMYK  (Cyan,   Magenta,  Yellow,
(such as in the creation of color graphics for

               Black) models for color printing; and

The   HIS    (Hue, Saturation, Intensity)   model,                  interest  is a  cube   as below, in which


which corresponds closely with the way humans
         RGB values are  at three corners; cyan,



describe   and   interpret   color.   The HSI color
         magenta, and  yellow are at three other


model   also  has the advantage that it decouples
         corners;  black    is   at  the origin; and

the   color   and   gray-scale    information in an
         white is at the  corner farthest from the

image, making it suitable for many of the gray-
         origin.  In  this  model,  the   gray scale

scale techniques.




         (points of   equal RGB values)  extends

11.3 RGB COLOR MODEL.


          from    black   to  white  along  the line
In the RGB model, each color appears in

          joining these two points. The different

its primary spectral components of red, green,
          colors in   this mode l are  points on or

and blue. This model is based on a Cartesian

          inside the   cube, and   are  defined  by

coordinate system. The color subspace of

          vectors   extending    from   the  origin.

[image: image3.emf]
Images represented in the RGB model consist of  
          color. When fed into an RGB monitor,                

three   component   images one for each primary
          these     three      images

combine   on the   phosphor  screen to produce a
          [R,G,B]  is   said  to have a depth of 24
composite color image. The number of bits used
          bits  (image plane  times the number of
to represent each pixel    in  RGB space is called
          bits   per  plane).  The  term   full-color

the pixel depth. Conside    an RGB image image
          image  is  used often  to denote a 24-bit

in which each of the red, green, and blue images
          RGB color image. The  total number of
is an 8-bit image. Under  these  conditions each
          colors in a 24-bit RGB image is (28)3 =
RGB   color   pixel  (that  is,  a triplet  of values                   16,777,216.
[image: image4.emf]
[image: image5.emf]
White    high-end   display  cards  and   monitors

RGB colors, or the set  of all – system
provide a reasonable  rendition of the colors in a
              – safe colors.   In Internet applications                        ,24 - bit RGB image, many systems in use today    
              they are called safe Web colors or safe                    are   limited   to   256    colors.   Also,   there are

browser colors.


numerous applications in which it simply makes
              On     the     assumption     that       256
no sense to use more   than a   few hundred, and
              colors   is    the   minimum number of
sometimes   fewer,   colors,  Given  a variety of
              colors that can be reproduced faithfully
systems   in   current use,   it   is of considerable
              by any system in which a desired result
interest to have a subset of colors that are likely                        is likely to  be  displayed, it is useful to
to      be    reproduced   faithfully,     reasonably

have   an accepted standard notation to
independently   of viewer hardware capabilities
               refer     to   these colors. Forty of these.

This    subset   of  colors is called the set of safe

256   colors are known to be processed
differently by various operating systems,leaving
               possible   values.   It   is  customary to
only     216  colors    that  are  common to most
               express   these    values   in hexagonal
systems.These 216 colors have  become  the de
               number   system.
facto standard for safe colors,especially Internet

applications.    They     are   used whenever it is


desired    that the colors viewed by most people                           11.4 CMY AND CMYK
appear    the      same.




         COLOR MODELS.
Each    of    the    216    safe   colors   is formed

    Cyan,     magenta and   yellow  are
three RGB values as before, but each value can
                  secondary     colors   of    light   or,
only  be 0,   51,   102,  153, 204 and 255.  Thus
                  alternatively, the primary colors of
RGB   triplets   of   these   values give 63= 216                              pigments.   For   example,  when a

                                                                                                        surface coated with cyan pigment is
Reflected   from   the  surface.  That is, cyan


    In      theory  ,   equal    amounts       of

subtracts red light from reflected white  light,

     pigment primaries  cyan,  magenta, and

which itself is composed of equal amounts of

    yellow     should     produce    black.  In

red,      green,      and     blue     light

                  practice,    combining   these  colors for

Most       devices      that    deposit     colored

                  printing     produces  a  muddy-looking

pigments on paper, such as color printers and

    black.     So,   in   order to produce true

copiers,require   CMY data input or perform
                                 black(which is the predorninat color in

RGB to CMY conversion    internally.     The                               printing),   a    fourth   color,  black, is

conversion   is    performed  using the simple
     added, giving rise to the CMYK color


operation.





    model.

[image: image6.emf]



        11.5 HSI COLOR MODEL.

Where,    the    assumption   is   that   all   color


RGB    color     model    and  CMY
values have been normalized to the range (0, 1)

    color   model   are    ideally suited ideally.

This equation  demonstrates that light reflected

    for      hardware     implementations.     In
from a surface coated with pure  cyan does not

    addition,    the    RGB   system    matches
contain  red (that is, C = 1 – R in the equation).

   Nicely    with  the  fact that the human eye
Similarly  pure magenta does not reflect  green

    is    strongly   perceptive to red, green and
and  pure  yellow  does not  reflect blue.    This
                  blue         primaries. Unfortunately,      the
equation also reveals that RGB  values   can be

    RGB,    CMY    and    other   similar color
obtained easily from a set of     CMY values by

    models     are      not    well    suited     for
subtracting the individual   CMY values from 1.
     describing      colors    in terms of that are
saturation    and     brightness. Hue   is a   color

     practical    for    human     interpretations.

attribute   that   describes   a   pure  color (pure


     When   humans    view  a  color
yellow,   orange, or red), where as    saturation                              object,    we     describe   it   by     its  hue,
gives a measure of the degree   to which a pure

    component    from    the     color  carrying
color is diluted b white light.     Brightness    is                             a information   (hue and saturation)   in  a
subjective descriptor    that     is       practically

   color   image.    As  a   result,   the   HSI
impossible to      measure.    It      embodies the
                  models   an     ideal  tool for developing
achromatic    notion   of intensity and is one of
                  image  processing  algorithms  based on
the     key   factor in describing color sensation.

    color descriptions. 
       The   HIS   (Hue  ,Saturation,andintensity)                              In    the     following     figure   the    dot
Color    model          decouples   the   intensity
     is   an    arbitary    color point. The angle

from the red axis gives the hue, and th e length of
             position   of   the   plane on the vertical

the   vector   is the saturation. The  intensity of all
             intensity    axis 


colors   in    any   of these   planes   give  n by the    

[image: image7.emf]
 In this plane we see that the primary colors are
            Note   that  the   origin is defined by the

Separated by 120 …… The    secondary colors
            intersection of the HSI color space  are

are separated by 60…. From primaries,  which
            the vertical intensity axis, the length of

mean that the angle between  secondaries  also
            the      vector    to a color point, and the

is   120 …….   The     hue    of the    point    is                         angel  this     vector makes with the red

determined by an angle from some    reference                        axis. Therefore, it is not unusual to see

point. Usually an     angle of 0…from the   red
            the HSI plane    defined in terms of the

axis designates 0 hue, and the  hue     increases
             red axis.  Therefore, it is a triangle, or

counterclockwise from there.   The   saturation
            even a circle. The shape chosen really          (distance from the vertical axis)   is  the length
            does not matter, since any one of these

of the vector from the origin     to the       point                        shapes   can  be warped into one of the

other two by a geometric transformation. The
            on color   triangles  and also on circles.

following figures show the HIS  model based      

[image: image8.emf]
               12. CONVERTING COLORS FROM RGB TO HIS.  
Given an image in RGB color format, the H component of each RGB pixel is obtained

by the equation.
[image: image9.emf]
[image: image10.emf]
It is assumed that the RGB values have been  normalized to the range [0, 1] and that   angle 
is measured with respect to the red axis of the HIS space. Hue can be normalized to the range

[0, 1] by dividing  by 360… all  values  resulting from the  equation. The other 2 components

already are in the range if the given RGB values are in the interval [0, 1]

 13. IMAGE PROCESSING

                   These  techniques  have  been  a huge

APPLICATIONS. 

                         factor     in    our  successful exploration of
13.1 Science and Space

                         the solar system.
In      early     years,     image    processing    was


The     different    space probes


used  solely  by  scientists.  The    space program
           transmitted    image   of      space   back to

brought  us  many   image processing techniques.

transmissions    were  often  interrupted by static
           earth    as     serial   data streams. The data

and  solar  flares  and the images were corrupted.
           the   noise    and   restored lost  portions of

Reconstruction and filtering techniques removed                    the     images.    Some    of  these  methods


 Are   used   in   many   fields  including electron
            had     never     before   been used and now


microscopy,    seismography,    and        medical

           13.3 Image Composition
diagnostics.




            Image         composition     was  used    in
13.2 Movies




            the    movies     to    add    various      film
The   use of computers in film making has

            segments     to     frame   a    single frame.

dramatically increased in the last few years

                        13.4 Morphing

.

Computers transmute one image into another,
            One       of       the       modern         image
remove unwanted objects from a frame, and

            processing     techniques    used    in   film

create new frames by compositing parts of other
            making      is        morphing.       Morphing
frames. In movies the following techniques

            consists     of   a sequence of images being
were used for image manipulation                                           warped      and       blended.    The   middle   .

image  is  a  good  indicator  of how  good  the

X – rays   and  ultrasound. Computed

morphing  sequence  is,  if the middle image is

Aided Tomography (CAT), Magnetic
good,   the   entire   sequence  will  look  good.

Resonance  Imaging (MRI),  Positron
E.g:-  Image    morphing    is   used  in   movie
               Emission   Tomography  (PET)    and
Terminator 2; the T-1000 transforms itself into
               Magnetic Source9 Imaging (MSI) are

number of  characters  and  objects including a

 popular    applications    of       image


large    knife  and    even  a    linoleum    floor.                           processing   in     medical      industry.



 The      images    generated   by  these


13.5 Image Warping


                              applications  are  stored  in  computer 
Image   warping   can  be used   to  alter  live
                              can be enhanced and manipulated  so 

action to make an actor taller or shorter, thinner                          that  doctors can focus on the area of


or fatter. It can   reduce  the size of nose or alter
                interest

other    physical     features.

E.g:- In   the   movie    The  Mask, the    Mask
                    14. CONCLUSION.
Character   transforms  itself into a thinner and

After       analyzing        different

fatter.





              techniques of digital image processing,


13.6 Medical Industry



              and    comparing   the    algorithms  we
The     medical    industry     has   long   been a

concluded   that no technique is said to

user of image processing.  There   are   various

be    suitable   for all  applications. It is

well-known image technologies used including                         completely

depends on the application                                            
to   say    a   particular   technique can enhance
              image and for what sort of applications

the      image.




              what formulae  can be used.  Generally

And       there   is   no     particular      way    of
              we use different   techniques one  after

enhancing    the   images.  We        use   ad-hoc

another   for   image   processing.  For

techniques  for  enhancing  the digital   images.

example, for   object segmentation we

Often  digital  image  processing  makes use  of

initially use edge  detection  and   then

mathematical   formulae   to    enhance  images.

use      frame     process      algorithms.

There is no reason to say how it is enhancing the
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