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Abstract—Image Searching was always a problem specially 

when these images are not properly managed or these are distributed 
over different locations. Currently different techniques are used for 
image search. On one end, more features of the image are captured 
and stored to get better results. Storing and management of such 
features is itself a time consuming job. While on the other extreme if 
fewer features are stored the accuracy rate is not satisfactory. Same 
image stored with different visual properties can further reduce the 
rate of accuracy. In this paper we present a new concept of using 
polynomials of sorted histogram of the image. This approach need 
less overhead and can cope with the difference in visual features of 
image.  

 
Keywords—Sorted Histogram, Polynomial Curves, feature points 

of images, Grayscale, visual properties of image.  
 

I. INTRODUCTION 
SE of digital contents from different sources is increasing 
rapidly. We daily use thousands of images collected from 

different sources and channels like scanners, digital cameras, 
CD, DVDs, and also from digital libraries. In many situations 
we have and image and we want to search that image in our 
database for example trademark and logo of some 
organization, flags,   cartoon etc. 

In all the above mentioned and many other situations we 
have an image and we want to search the image in a databases 
(it can be a well maintained database or just a collection of 
images stored at various locations). An efficient image search 
mechanism is needed for all such requirements.   

One popular image feature is color histogram that can be 
used to characterize the color distribution of an image [1].  
Color histogram is used in various domains like HSV, YUM 
etc. [2], [3]. This color histogram can be used to retrieve 
image from database. However there are two problems with 
such systems. The first one is to collect all images, store, and 
managed as database. Even if the original image is not stored, 
its color histogram needed to be stored properly.  

Speed of searching is the other limitation of such systems.  
Matching of color histogram of the query image with the  
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database which can contain hundred thousands images takes 
enough time.  

Some fast algorithms [4]-[6] are proposed to address such 
problems. All these methods eliminate unnecessary resolution 
and work with a low resolution image. These are only 
applicable for removing of early candidates to reduce the 
search space. However computation is still required at 
different level for different resolution. 

In this paper we proposed an efficient system for image 
searching using polynomial equation of sorted grayscale 
histogram of image.  

We have selected features of the image in such a way that 
even two different version of the image with different 
contrast, colors, intensity , size  and other visual  properties 
are comparable.  

We have two set of features. First is the basic one that can 
be used for indexing. These features are directly extracted 
from sorted histogram. The other set is coordinates of 
polynomial curve of the degree n that best fits for second half 
of sorted histogram curve. This polynomial curve can be from 
degree 1 to degree 5. The degree of polynomial curve fits with 
less absolute error is the second level index. 

II. CURVE FITTING 
Curve fitting is a procedure in which we pass a curve 

through a set of points in such a way that the estimated curve 
shows the relationship between the two quantities as correctly 
as possible. Although it is possible to pass the curve through 
all points (interpolation) but in our case it is not desirable.  

The first thing is to decide how many degrees of freedom is 
required. In out case we estimate curves from degree 1 to 5 
and select the one with least error We have used least square 
method for curve approximation.  

Least square mth degree polynomial is  

mmxa  2x2a x 1a  0a y …+++=      (1) 

To approximate the given set of data, (x1, y1), (x2, y2), 
…(xn, yn), where, the best fitting curve f(x) has the least 
square error, i.e. 
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Where a0, a1... am are unknown coefficients to obtain the 
least square error, the unknown coefficients a0, a1, a2, … and 
am must yield zero first derivatives. 
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Expanding the above equations, we have  
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The unknown coefficients a0, a1, a2 … and am can hence be 

obtained by solving the equations given in (4). 

III. OVERALL SYSTEM ARCHITECTURE  
This section is the brief summary about how the system 

works. We have a set of images that is distributed at various 
location (on the same machine in our case, however it can be 
distributed over various machines), these images are stored as 
a simple image files (images stored in some databases can also 
be used). In our system database contains only the features of 
the images. These features are extracted at the time of image 
creation, or when it was used for the first time. These can also 
be collected by issuing some explicit command for feature 
extraction. Even it can be done automatically as background 
process. Database contains links of the image not the actual 
image which reduce the size of database. 

 

 
Fig. 1 Architecture of the system 

 
When an image is put as query, the system extracts the 

features of the query image using same algorithms with some 
relaxing parameters. These features are then used as SQL 
query to extract results from the database with an increasing 

tolerance from 0.01 to 0.10. Best three results are selected.  
The whole system is summarized in Fig. 1. 

IV. FEATURE EXTRACTION FROM AN IMAGE 
 

 
Fig. 3 Feature extraction 

 
A.  Gray Scale Image 
We have different type of images stored in different formats 

for example color images and gray level images stored as 
BMP , JPEG , TIFF, PNG. In first step we convert the image 
into 8-bit gray level. Color image from RGB is converted to 
grayscale using (5).  

 
nBnGnRnR ×+×+×= 11.059.03.0      (5) 

Where Rn, Gn , and Bn are Red , Green , and Blue components 
of the pixel n  respectively.   

This grayscale image or an image that is already in 
grayscale is then converted into 256 Graylevel using (6). 

 

max(256)R   ) 256  n(256)(R   n(256)R ÷×=     (6) 

Where Rmax(256) is the Maximum gray level in the image.  
 
B.  Histogram Calculation  
In the next step histogram is calculated for the images with 

the gray levels in the range 0-256 using a function h( Rk) = 
Nk, where Rk is the kth  level and Nk is the number  of pixels 
in the image having gravel level Rk 

 
C.  Histogram Sorting.   
Histogram is a function of gray level and number of pixels 

in that gray level. If we have same image with different color 
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and visual properties we will get different histogram as shown 
in Fig. 2. First row of the image (Fig 2 (a) and Fig. 2 (b)) 
shows the different version of images. Second row shows 
histogram and third row shows sorted histogram. It is clear 
from the figure that histogram of different version of same 
image my be different but the sorted  histogram is similar 
having the same slope and features for all version of same 
image having different visual properties. 
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(a) Three different version of image of low contrast 
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(b) Three different version of image of high contrast  

 
Fig. 2 Same image having different visual properties and its affect on 

histogram and sorted histogram 
 

Number of pixels in an image is related with the size of 
image. If we double the size of image, number of pixels 
increase with the same ratio. To overcome the possible 
difference in the size of query-image and actual imagehaving 
link in the database, we translated the height of the histogram 
in the range 0-256 by the (7). 

256   ) maxN   ) minN  -  kN ((      kM ×÷=         (7) 
Where  Nk is the number of pixels having gray levels k, 
Nmin is the smallest value of Nj for j = 1 - 256  

Nmax is the largest valve of Nj for j = 1 - 256  

In this way we got histogram for 256 gray levels (at x axes) 
with values from 0 to 256 (at y axes). This histogram is sorted 
in ascending order with 0 at initial value and 256 as the final 
value. Form this sorted histogram; we get first set of feature 
points. 

 

D.  Curve Fitting by the Method of Least Square  
In the next step we estimated the polynomial curve of 

degree 1 to 5 for the sorted histogram using method of least 
squares.  And then error is calculated by following equation  
 

 256  to1 n For             |(k)P  M |     E =−= ∑ nkn      (8) 

where Mk  is  value in sorted histogram for k and Pn(k) is  
value calculated by polynomial of degree n for point k  
Polynomial for least value of E is selected i.e. 
 

   xb    · · ·  3x3b  2x2b x  1b   0b    minP nn(x) +++++=      (9) 

Where Pmin(x) is polynomial equation for which E is minimum 
b0 , b1 , · · · , bn are coefficients of the curve  which are  second 
set of feature points 

V.  FEATURE POINTS OF SORTED HISTOGRAM 
We used sorted histogram for feature point extraction. Two 

groups of feature points are used. First group is used for 
indexing and second is used for searching 

Lower bound of the curve is the 1st point above threshold t1 
i.e.  Lower bound = Mk  if    Mk > t1 .  

Midpoint is the first point where difference between two 
successive values is grater than second threshold t2 i.e. 

Mid  = Mk if Mk –Mk-1 >  t2  
Slope of the line from Lower-bound  to midpoint is 

calculated by using following equation  
Slope =   Mmid  / Mid – (Lower-bound )     (10) 

Equation (7) is used to calculate Min which is the smallest 
value in the histogram.  

Next the best-fit curve of degree 1 to degree 5 is calculated. 
The curve with smallest error is selected. Curve degree and 
coordinates of the polynomials are other feature points that are 
used for image search.  From these coordinates, mfactor is 
calculated which is the multiplying factor to change the curve 
in standard  way to overcome difference of brightness and 
contrast in the image in database and query images. 

  

 
Fig. 4 Feature points from sorted curve 
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VI.  DATABASE FOR IMAGE LINKS 
To maintain the links for the images we have used a very 

simple database of only one table. Length of a record is 290 
Bytes in which only 35 Bytes are used to store features of 
image other 255 are used to store link of the image. Dynamic 
length for this field can be used to reduce record length. 
Structure of the table is shown in Table I.  

 
TABLE I 

TABLE STRUCTURE  USED IN DATABASE 
SNo Field Description  
i. IM_NO Serial number in database 
ii. Image_link Pointer (link) to the image   
iii. Lower_Bound Starting of curve  
iv. Mid_value Change of slope from linear to higher order  
v. Slope Slope of 1st half 
vi. Min Minimum gray level value   
vii. Curve_Degree Degree of curve  
viii. mFactor Factor that should be multiplied for getting 

standard curve  

ix. c1 First coefficient for curve , 0 if not used  
x. c2 Second coefficient for curve , 0 if not used 
xi. c3 Third First coefficient for curve , 0 if not 

used 

xii. c4 Fourth coefficient for curve , 0 if not used 
xiii. c5 Fifth coefficient for curve , 0 if not used 
xiv. c6 Sixth coefficient for curve , 0 if not used 

 

VII.  RESULTS 
This concept is tested through a small application 

developed in MATLAB 6.5.  More than 4,000 images are 
used this test.  

Microsoft Access is used as Database management System. 
ODBC is used for linking the database to the Application. File 
name along with path of the file is used as link to the image.  

From Fig. 6 to Fig. 8 show different type of results. Fig. 6 
shows the results where the target images were acquired 
correctly.  Form some images the correct image could not be 
founded and search engine gives us wrong results. This is 
because some time curve of other images becomes more close 
to the query image than the actual one. However in most of 
failure cases the actual image was extracted from the database 
but could not be ranked in best 3 candidates. There are some 
cases where the actual image could not even obtained by the 
query.  

Fig. 8 shows the result where query image have different 
visual properties but still the correct images were obtained.  

In Fig 8(a) and Fig 8(b) query image is the inverse of the 
original one. In Fig 8(c) the query image if much lighter than 
the original. In Fig. 8 (d-f) query image is trimmed and the 
original image was identified by querying with some part of 
image (more than 60% of the original image). 

By selecting a random querying image this system was 
tested for about 1000 times. We got 92% time accurate results   
when the query was made by using image similar to the 
original one. When this system was tested with the image 

having 50% similar images and 50% with some modification 
in visual properties it gives 86% accurate results. 

  

 

(a) Five curves for a sorted histogram 
 

 

(b) Five curves for a linear sorted histogram 
 

 
(c) Five curves for a sorted histogram of higher degree 

 
Fig. 5 Curve fitting 
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(a)                                                      (b) 

 
(c)                                                      (d) 

 
   (e)                                                          (f) 

 
Fig. 6 Search results where we get the correct image 
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   (a)                                                          (b) 

 
Fig. 7 Search results where correct image could not be founded 
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      (a)                                                             (b) 
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   (c)                                                             (d) 

 

0 200 400
0

50

100

150

200

0 200 400
0

50

100

150

200

d:\images1\42118.JPG

d:\images1\46191.JPG

d:\images1\42118.JPG
0 100 200 300

0

50

100

150

200

0 100 200 300
0

50

100

150

200

d:\images1\46136.JPG d:\images1\46136.JPG d:\images1\46136.JPG

 
   (e)                                                             (f) 

                     
Fig. 8 Image search results using same image as query with different visual properties 

 


