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Abstract
The images have large amount of information and they are important object in
modern database system, so there is a great need for efficient image indexing key as
access and retrieval tool. In database systems the index key is an attribute which has
unique value for all tuples of the relation by “ name* , “ numbers* or any codes, this
key aids to identify the tuples. In archive system a vast amount of digital images it is
very necessary to find unique image index key to store it corresponding to its image
and can use it to retrieval documents. So in the proposed algorithm we generate image
index key which depends on extracting the key from the contents of the image itself,
so such an image index key will contain the properties and characteristics of image, it
is Unique, because its value depends on the value of image pixels. So it is a good
method for image indexing , image verification , image ordering and checking the
authenticity of retrieved image to prevent any juggle perhaps happening with the
image by recomputing index keyword of retrieved image and comparing it with index
keyword which is stored in database. Using shrinking method With Image Index Key
Extracting algorithm (IIKE) reduce storage space of stored images.
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1-Introuduction

Most of modern database systems
use images since they show a large
amount of information and are easy to
store without data entry. The amount of
digital images available for the office
document is rapidly growing. (They
include biomedical purposes, scientific
experiments charts, personal and official
information documents). There is a great
need for efficient image indexing and
access tools in order to fully utilize this
massive digital resource. Image retrieval
is a research area dedicated to address this
issue and substantial research efforts have
been made. [1]

The earlier image retrieval

systems have all taken keyword or text-
based approaches for indexing and retrieval
of image data. Because image annotation is
a tedious process, it is practically
impossible to annotate all images on
database without index. Furthermore, it is
also difficult to make exactly the same
image annotations retrieval. To address
those limitations, Content-Based Image
Retrieval (CBIR) approaches have been
studied in the last decade. These approaches
work with description based on properties
that are inherent in the images themselves
such as color, texture, and shape and utilize
them for retrieval purposes. Since visual
features are automatically extracted from
images, automated indexing of image
databases becomes possible. [2]

The advantages of a database system
over traditional, paper - based methods of
record keeping
are perhaps easier to see in these cases.
Here are some of them:
ompactness: There is no need for possibly
voluminous paper files.

Speed: The machine can retrieve and
update faster than a human.

Less drudgery: Much of the sheer tedium
of maintaining files by hand is eliminated
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mechanical tasks are always better done
by machines.

Currency: Accurate, update information
is available on demand at any time.
Protection: The data can be better
protected against unintentional loss and
unlawful access.

Centralized control: The database
provides the enterprise with centralized
control of its data.

2- Database Indexing

In the early stage of data processing,
there was no established conception of
indexing. Most of the data files were
accessed sequentially. This was pretty
slow and inefficient particularly when the
data file is big enough. To get rid of this
problem, the concept of indexing came to
the picture. In the initial stage, a number
is used to be given against each record by
the system in a file created on disk. We
could specify these numbers to access any
record randomly. Then came the concept
of Indexed Sequential Access Method
where instead of assigning separate
numbers against each record, a field or a
combination of fields were used as a key.
There are two kinds of indexing, one
where the key value in a particular file is
unique and the other where the key value
could be a duplicate. The search method
is called Binary Search where to find a
particular key value, the whole file is
divided into two halves and the part,
which contains the particular key value
we are searching, is taken and then
divided into two halves again. The part
here which contains the key value is again
taken and divided into two halves. This
process continues until it finds the match
to the key value. [3]

Nowadays an old file system is
hardly used in maintaining computer
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records. Instead, a database system has
been developed. The latest development
in this field is Relational Database
System, which contains tables to store
data. In our problem of dealing with
multimedia databases, which would
contain images, the concept of indexing is
very important. We are trying to develop
a more sophisticated method of indexing
where there won't be any clear-cut
definition of index against the images, but
indexes would be defined based on
content of image itself, that implies
generating unique key.
3- The Database Indexing Key

A key is an attribute which has a
unique value for all tuples of the relation.
That is given a tuple with particular key,
no other n-tuple belonging to that relation
has that key. The purpose of the key in
the relational database is to identify the
tuple containing, that is, an individual and
his record are corrected by the value of
the key in the tuple and of the key value
of the attribute for the individual in real
word. For example given the name of an
individual we can find his tuple if “name”
and “numbers ” are a key component for
the relation. Conversely, having located
records which fulfill certain of our needs
we can identify the individuals these
records correspond to by means of the
key found in the tuple.

The key relates data about an
individual to the individual, it may also be
used to determine the sequence of records
in the file. To do this we place ordering
requirement upon the key and the code
which replaces it on the physical medium
so that, given two keys, we can determine
which is the larger. This in turn,
determines which should precede the
other in the file. Other criteria can be used
to determine order. For instance, for a
transaction file, the transaction may be
placed in the file according to its date and
time of arrival. This may be regardless of
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the transaction key. Even if the
transaction contains no key, the arrival

time may be inherent criterion that is said,

it may be part of the data comprising that

record. So it can say that a key serves two

purposes: [3]

- It identifies a record so that the system
can return the quested record to the
user.

- It is the means for ordering records.

4- Image Representation

At the core of any description of
natural images is the choice of a suitable
image representation. There are, of course,
many different image representations to
choose from. The choice should be made
based on their effectiveness in revealing
statistical regularities in natural images. The
simplest representation, for example, is an
intensity-based ~ approach,  where the
representations 1s simply the original
intensity values. An n x n grayscale image is

considered as a collection of n * n

independent samples of intensity values.

Similarly, an n * n RGB color mmage is

represented as a collection of n ? independent

3D vectors. [1]

In order to be in a form suitable for
computer processing we must quantize the
image. An image function f (X, y) must be
digitized both in space and amplitude.
Digitization of the spatial coordinates (x, y)
will be referred to as image sampling while
amplitude digitization will be called gray —
level quantization. Suppose a continuous
image f (X, y) is arranged in the form of an N
* N array as follows: [4]

£(0,0) f(,1)... f(O,N-1)
f(x,y)=1(1,0) f(,l) .. f(A,N-1)
£(2,0) ..ol

fFN-1,0)... fN-1,N-1)

The right side is representing what is
commonly called digital image, while each
element of the array is refereed to as
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an image element, picture element,

and pixel.

The above digitization process requires
that a decision be made on a value for N as
well as on the number
of discrete gray levels allowed for each
pixel , it is common practice in digital
image processing to let these quantities be
integer powers of two thatis N = 2 and
G=2**m
where G denotes the number of gray. The
number of bit (b) required to store a
digitized image is computed as follows b
=N*N*m
For example

512 x 512 images with 32 gray levels
requires 1,310,720 bit of storage
Since b=N*N*m
N=512
m=5 fromG=2 **m, 32=2*%*m
Then b=512*512*5
=1,310,720

The wvalue represents the minimum
number of bytes needed for each value of
N and m. When no overlap is allowed in
our example we use m = 5 that means
only one pixel is stored in byte , even
though this leaves three unused bits in the
byte. Now we ask at this point how many
samples and gray levels are required for a
good approximation of S. The resolution
of an image is strongly dependent on both
N and m. the more these parameters are
increased , the closer the digitized array
will approximate the original image.

So fromb=N*N*m we see:

The storage increases rapidly as a

function of N and m.
It is interesting to consider the effect that
variations in N and m have on image
quality. As might be expected a good
image is difficult to define because quality
requirements vary with application.[5]

If N is reduced and m is kept fixed the
image equality deteriorates rapidly for the
value of N. The effect produced by reducing
the number of bits is used to represent the
gray levels in an image and keep N fixed.

4
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The 256 to 64- levels are of acceptable
quality. The 32 level images have some mild
smooth background area above the subject
right shoulder. This effect is considerably
more pronounced in the image displayed in
16- levels and increases sharply for
remaining images. The number of samples
and gray levels required to produce faithful
reproduction of an original, image depends
on the image itself as basis for comparison.
So the effects produced on image quality by
varying N and m independently. From the
above notes we find using one of image
compression algorithms is the best way to
reduce image size to store shrunk image in
database.

5- Proposed Algorithm for Image Index
Key Extracting (IIKE)

In an archive systems with an amount of
digital images that are rapidly growing,
there is a great need for efficient image
indexing key as access tool in order to fully
utilize this massive digital resource, and to
retrieve stored database images. The
traditional index key in database like
document numbers, document number and
date , sequence number, codes and others is
just codes to image coding since it dose not
extract from the image contents.

The proposed algorithms depend on
extracting image index key based on the
image contents itself, so such as image
index key will:

- Contain the properties and
characteristic of image.
- Be unique

- Its value depends on the value of image
pixels.

So it is a good method for image indexing,

image verification, image ordering and

check on the confidence of retrieval

image.

The following steps represent
Proposed Algorithm Image Index Key
Extracting (IIKE)
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Stepl scanning the official document and
store it in BMP format.
Step2 shrinking the store image of step 1.
Step3 using proposed algorithm with image
in step 2 to generate (IIKE).
Step4 storing image index keyword in
database with its image
corresponds.
Now let us have the following pixel
values Fig (1) of any image.
How will the image index key be
extracted?

220 | 210 | 210 | 180 | 210 | 220
230 | 180 | 190 | 200 | 200 | 230
225 | 185 | 140 | 180 | 190 | 210
180 | 220 | 190 | 140 | 160 | 200

2101190] 180|160 | 170 | 180
2201200] 210|180 | 190 | 210
190|210 220] 190 | 200 | 240

190|200 | 210|190 | 210 | 220

Fig (1) Image pixels value

Notes: keyword means the image index
key extracting (IIKE)

From the pixel values of Fig(1l) one can

generate the 1image index keyword as

follows:

1- Divide the image size for four square
matrix, by completing every sub sample
with Zeros row or column if needed

2- Compute value of Keyword
Value (Keyword) =Xpi(X, y) ||
=pa(x, ¥) | Zps(x, y) || Epa(x, )
=2380 || 2320 || 2430 || 2340

3- Convert  value  (keyword) to

Hexadecimal numbers

=94C || 910 || 97E || 924

Then Keyword is  94C91097E924.

This keyword will be unique to this
image and any change or juggle in image
will change the pixel values and that implies
changing keyword value, so when retrieving
an 1image, recomputed keyword value
(retrieved 1image) and if recomputed
keyword value 1is not identical, store
keyword value that means the image is not
true.

Proposed Database Image Index Key Extracting
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Algorithm: Image Index Key
Extracting (IIKE)
Input: Database D, Images
Output: Image Index Key
Begin
Image Scanning;
Image Shrinking;
For k=1 to 4
Compute Value(Keyword[k]) =
Value(Keyword[k]) +Zpk (X, y)
Convert (Value(Keyword[k]))ip to
(Keyword[k])is

Next k
Keyword = Keyword || (Keyword[k])i6
End

Fig (2) Image Index Key Extracting Algorithm

Example
Suppose you have the following

official document with 1034 * 738 (height
* width) and G=256 RGB color image.

1. Generate image index key

2. Check the retrieval image

The Solution

1. Generate image index key Fig (5)

Stepl Scan the image document  will need
6,104,736 bits to store When

b=N x N x m then

1034 * 738 * 8= 6,104,736 bits

Step2 Use one of shrinking algorithms. The
image document will need 676,692

—a—mly ol
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Fig (3) Origin document

bits to store Whenb=N * N * m
then 344 x 246 x 8 = 676,692 bits
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Step3 Use the shrinking image document in
step2 to generate index keyword by using
[IKE algorithm.

Fig (4) shrink document

Image Index key will be
( C7B07C36FSBOEB4E2EAC).
Step4 Store index keyword
(C7B07C36FS8BOEB4E2EAC) in database
record with its corresponding image.
2. Check the retrieved image
Let some changes happen on the store image
in database like ““ lax 2a” be ““lial”
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Fig (6) Forger document
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Shrinking
Image

document

Generate image index key
IIKE Algorithm

Database
Fig (5) Generate image index key

According to this method, after
retrieving the stored image by its index
keyword, recomputed the index keyword
for 1image Fig(7) and will be
(C7BO7C36F8B1653E2ECY). If
recomputed index keyword 1is not
identical to database index keyword
storage, the image is not true. FElse the
retrieved image is true so the confidence
of retrieved image is 100%. On the other
hand, if the index keyword is any
numbers or codes not extracted from
image contents one can not be sure of
the confidence of the image store.

R T e A P T R

Fig (7) Shinning Forger document
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“name” or “numbers” haven’t any ability to
check the authenticity of retrieved image
because it just codes image, but this our
e method involves generating index keyword by
R st v B A extracting its value from contents of image
The Recomputed Keyword is itself and that aids to:
C7BO7C36F8B1653E2ECY e check the authenticity of retrieved image
But the Image is Not True e use keyword image to retrieve image and
sort database image as any index keyword
e prevent any juggle perhaps from
happening with the image by recomputing
index keyword of retrieved image and
comparing it with index keyword which
1s stored in database.
e Use shrinking method to reduce storage
space of image.

— @ waly o al-

Fig (8) Check retrieval image Shrink Forger document

Database
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