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Abstract- This project proposes a method for image database retrieval based on object shape information that would 
supplement traditional text-based retrieval systems. The system recover the query image based on the shape distribution 
using eight connected operator. This system is aimed to achieve both the desired efficiency and accuracy using a two-stage 
hierarchy. In the first stage, simple and easily computable shape features are used to generate a moderate number of 
retrievals when a query is presented; in the second stage, the candidates from the first stage are screened using a deformable 
template matching using the CSS feature to discard spurious matches and retrieve the accurate image back 
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I. INTRODUCTION 
 
Digital image processing refers to processing of two 
dimensional image which is an array of real or 
complex numbers represented in the form of bits. as 
we know images play a crucial role in fields like 
medicine, journalism, advertising, education and 
more. It is a convenient media for describing and 
storing spatial, temporal, spectral and physical 
components of information. the objective is to 
develop a automated image retrieval system with 
increase in efficiency as compared to existing system  
 
II. SYSTEM MODEL AND PROBLEM 
DEFINITION 
 
 Digital images are a convenient media for describing 
and storing spatial, temporal, spectral, and physical  
components of information contained in a variety of 
domains (e.g.. aerial/satellite images in remote 
sensing, medical images in telemedicine, fingerprints 
in forensics, museum collections in art history, and 
registration of trademarksThese databases typically 
consist of thousands of images, taking up gigabytes 
of memory space. While advances in image 
compression algorithms have alleviated the storage 
requirement to some extent, the large volume of these 
images makes it difficult for a user to browse through 
the entire database. Therefore, an efficient and 
automatic procedure is required for indexing and 
retrieving images from dat bases. Traditionally, 
textual features, such as filenames, caption and 
keywords have been used to interpret and retrieve 
images. But, there are several problems with these 
methods. This moment-based method is suggested to 
be modified with Curvature Scale Space (CSS) based 
approach for image retrieval improvement 
 
III. INVARIENT MOMENT BASED METHOD 
 
Retrieval speed and accuracy are two main issues in 
designing image databases. System accuracy can be 
defined in terms of precision and recall rates. A  

 
precision rate can be defined as the percent of 
retrieved images similar to the query among the total 
number of retrieved images. A recall rate is defined 
as the percent of retrieved images which are similar 
to the query among the total number of images 
similar to the query in the database. It can be easily 
seen that both precision and recall rates are a function 
of the total number of retrieved images. In order to 
have a high accuracy, the system needs to have both a 
high precision and a high recall rate . 
 
A. Invariant moment representation 
Moments are defined as the feature descriptors for a 
given image. The shape of an image is represented in 
terms of seven invariant moments. These features are 
invariant under rotation, scale, translation, and 
reflection of images and have been widely used in a 
number of applications due to their invariance 
properties. For a 2-D image, f(x, y), the central 
moment of order (p + q), µpq is given by 

µpq =   Σ  Σ (x – x )p  ·  (y – y  )q   f(x, y)  
  ------  Eqn (3.1) 
 

Moment invariants based on the 2nd- and 3rd-
order moments are given as; 

 
M1= (µ20 + µ02)    

  ------  Eqn (3.2) 
            M2= (µ20 - µ02)² +4µ²11    
  ------  Eqn (3.3) 
            M3= (µ30 - 3µ12)² + (3µ21 – µ03)²   
  ------  Eqn (3.4) 
            M4= (µ30 + µ12)² + (µ21 + µ03)²   
  ------  Eqn (3.5) 
            M5= (µ30+µ12) (µ30 - 3µ12) [(µ30 + µ12)² - 3(µ21 
+ µ03)] +  

(3µ21 - µ03) (µ21 + 3µ03)[3(µ03 + 
µ21)² - (µ21 + µ03)²]  ------  Eqn (3.6) 

 
M6= (µ20 - µ02)[( µ30 + µ12)² - (µ21 + µ03)²] + 

4µ11 [(µ30 + µ12) 
 (µ21 + µ03)]    

   ------  Eqn( 3.7) 
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M7 = (3µ21 + µ03) (µ30 + µ12)[ (µ30 + µ12)² -
3(µ21 + µ03)²] –  

 (µ30 -3µ12)(µ12+ µ03)[ 3(µ21 + µ03)² 
- (µ21 - µ03)²]  ------  Eqn (3.8) 

 
 
Where M1 through M6 are invariant under rotation 
and reflection. M7 is invariant only in its absolute 
magnitude under a reflection. Scale invariance is 
achieved through the following transform. 

'
1M =M1 / n3  ----------

 Eqn (3.9) 
'
2M = M2/r4  

 ---------- Eqn (3.10) 
'
3M =M3/r6  

 ---------- Eqn (3.11) 

 '
4M = M4/r6  

 ---------- Eqn (3.12) 

          '
5M = M5/r12  ----------

 Eqn (3.13)     

         '
6M = M6/r8  

 ---------- Eqn (3.14) 

          '
7M = M7/r12 

 ---------- Eqn (3.15) 
              
Where n is the number of object points and r is the 
radius of gyration of the object:  

r = (µ20 + µ02)½   ---------- Eqn (3.16) 
  
for a given image these moments provides the shape 
description and are used as feature description for 
image retrieval. It could be observed that these 
moments does not consider any external noise effect 
and inherent the noise effects in the described 
moments. This may result in inaccurate estimation. 
Even for spatial similar images these moments are not 
accurate as the shape description using these 
moments may be same. A similar case is illustrated in 
Figure 3.1[2]. 
 

 
Figure 3.1: (a), (b) Spatially similar images and (a), (c)  

Dissimilar images 
 

This approach is observed to be more robust to 
shape variation as compared to moment based 
recognition method and is termed as “curvature 
Scale space” (CSS) method. 
 

SYSTEM ARCHITECTURE 
 

 
 

IV. CURVATURE SCALE SPACE METHOD 
 

1) CURVATURE EVALUATION 
 Given a contour co-ordinates ,curvature of 

an image is given by, 
                    

 
 

2) CURVATURE SMOOTHENING : 
 

 
 

3) PREPROCESSING:  
This block is used to perform filtering operation, 
to nullify the effect of surroundings. 
Types of filtrations:  
1.Linear filtration. 
2.Recursive filtration. 
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a) Linear filteration: 
 performs filtering operation according to the 
relation, 
y = f (x) 
where x=input 
y=output 
f=predefined filter func. 
Advantages : 
1. simple in its operation. 
Disadvantages: 
1.accuracy is less. 
b) Recursive filtration:  
 It involves , continuous adjustment of input 
depending upon output, until effect of unwanted 
parameters reduce to the permissible level. 
Advantage:      1. Highly accurate. 
Disadvantage: 1. Complex in its operation. 

2. Time consuming process. 
Additionally, edge of an image is found at this 
stage 

4) CONTOUR EVALUATION: 
a) CONTOUR : Defined as outermost 

boundary of  a given object/image. 
b) Detection of contour should satisfy following 

criteria: 
 All true corners should be detected. 
No false corners should be detected. 
Corner points should be well localized. 
Corner detector should be robust wrt  noise. 
Corner detector should be efficient. 

 
5)  ZERO CROSSING COMPUTATION 

After smoothening the given curvature a zero cross is 
evaluated, where the zero cross is found when the 
tracing come across a pixel variation from 0 to 1 or 1 
to 0 level. 

 
 

6) CURVATURE SCALE SPACE (CSS) 
EVALUATION  
Once the zero cross were obtained they are buffered 
for a corresponding arc length (u) and given gaussian 
value (σ), once all the zero cross were found they are 
been plotted for arc length v/s sigma value 

 

 
V. RESULT ANALYSIS 
 
For  a given image, retrieval is obtained by using CSS 
method as well as Invariant Moment method for 
different orientations like 00 ,300,and 900 and for 
specified Gaussian noise levels. 
 
CONCLUSION 
 
The results are simulated using the matlab tool for the 
two algorithms , namely CSS and invariant moment 
method for various orientation and noise conditions. 
From the results it can be concluded that CSS method 
is outperforming than that of invariant method. thus 
this method is observed to be robust under noisy, ar-
bitrarily oriented and scaled image environment. The 
observations shows that CSS based recognition 
technique give better performance compared to the 
invariant-based technique. The computational time is 
considerably less than the existing technique and 
provides better classification rate as compared to 
invariant-based method.  
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