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ABSTRACT

Content Based Image Retrieval is the application of computer
vision techniques to the image retrieval problem of searching
for digital images in large databases. The method of CBIR
discussed in this paper can filter images based their content
and would provide a better indexing and return more accurate
results. In this paper techniques to retrieve image based on
their content namely color, texture and combined retrieval
using both the features together. Combined feature retrieval
gives better and more accurate result as compared to using a
single technique for retrieval.

General Terms
Colour histogram, GLCM, Combined colour and texture
features, Euclidean distance.

Keywords
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1. INTRODUCTION

Content-based image retrieval (CBIR), also known as query
by image content (QBIC) is the application of computer
vision techniques to the image retrieval problem, that is, the
problem of searching for digital images in large databases.
“Content-based" means that the search will analyze the actual
contents of the image rather than the metadata such as
keywords, tags, and/or descriptions associated with the image.
The term 'content’ in this context might refer to colors, shapes,
textures, or any other information that can be derived from the
image itself. Thus a system that can filter images based on
their content would provide better indexing and return more
accurate results [1].

2. DESIGN CONSIDERATIONS:

2.1 Color feature extraction

In color feature extraction, the histogram distance for both the
query image and first image in the database is calculated i.e
contribution of RGB components is calculated individually.
Now the Euclidean distance between the query image and the
first image in the database is calculated. This Euclidean
distance is stored in an array. The procedure is repeated for
the remaining images in the database followed by storing their
respective values. Now the array is sorted in ascending order
and the first 8 closest matches are displayed.

2.2 Texture feature extraction

In texture feature extraction, the texture feature vector is
extracted using the grey level co-occurrence matrix[3] for the
query image and the first image in the database. The co-
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occurrence matrix representation is one such technique which
gives us not only the intensity values but also the distribution
of the intensities. The features selected for retrieving texture
properties are Energy, Contrast, Entropy, Inverse difference,
Moment of inertia, Mean, Variance, Skewness, Distribution
uniformity, Local stationary and Homogeneity.

Now the Euclidean distance between the query image and the
first image in the database is calculated. This Euclidean
distance is stored in an array. The procedure is repeated for
the remaining images in the database followed by storing their
respective values. Now the array is sorted in ascending order
and the first 8 closest matches are displayed.

2.3 Combined feature extraction [6]

In combined feature extraction, the histogram distance for
both the query image and first image in the database is
calculated. Now the Euclidean distance between the query
image and the first image in the database is calculated. This
Euclidean distance is stored in an array. The procedure is
repeated for the remaining images in the database followed by
storing their respective values.

Now, the texture feature vector is extracted using the grey
level co-occurrence matrix for the query image and the first
image in the database. The Euclidean distance between the
query image and the first image in the database is calculated.
This Euclidean distance is stored in an array. The procedure is
repeated for the remaining images in the database followed by
storing their respective values.

The above sorted values are now used for the further
calculations. Euclidean distance in between the above
calculated arrays is calculated. These Euclidean distances are
now sorted in ascending order and the first 8 closest matches
are displayed.
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3. ALGORITHM
3.1 Algorithm for Color feature extraction

1.
2.

3.

8.

9.

Query image is given as input to the system.
Calculate the histogram distance for the query
image by histogram method
Calculate the histogram distance for the first image
in the database.
Calculate the Euclidean distance between the query
image and the image in the database.
Images are extracted from the database using colour
feature by Euclidean distance algorithm.
Store this distance in an array ‘dist’.
Calculate the histogram distance for the next image
in the database.
Repeat steps 4, 5 and 6 till the last image in the
database is reached.
After this, sort the distance array showing the
Euclidean distances in ascending order.
Display first 8 results as the closest matches.

3.2 Algorithm for texture feature

extraction

1. Query image is given as input to the system.

2. Calculate the texture feature vector for the query
image using the grey-level co-occurrence matrix i.e
GLCM and store it in an array.

3. Calculate the texture feature vector for the first
image in the database using the grey-level co-
occurrence matrix and store it in an array.

4. Calculate the Euclidean distance between the query
image and the image in the database.

5.  Store this in an array ‘dist’.

6. Calculate the texture feature vector for the next
image in the database using the grey-level co-
occurrence matrix and store it in an array.

7. Repeat steps 4, 5 and 6 till the last image in the
database is reached.

8. After this, sort the distance array showing the
Euclidean distances in ascending order.

9. Display first 8 results as the closest matches.

3.3 Algorithm for Combined feature
extraction (color and texture both)

1.
2.

3.

o

10.

11.

12.

Query image is given as input to the system.
Calculate the histogram distance for the query
image by histogram method

Calculate the histogram distance for the first image
in the database.

Calculate the Euclidean distance between the query
image and the image in the database.

Store this distance in an array ‘dist’.

Calculate the histogram distance for the next image
in the database.

Repeat steps 4, 5 and 6 till the last image in the
database is reached.

After this, sort the distance array ‘dist’ showing the
Euclidean distances in ascending order.

Calculate the texture feature vector for the query
image using the grey-level co-occurrence matrix.
Calculate the texture feature vector for the first
image in the database using the grey-level co-
occurrence matrix and store it in an array.

Calculate the Euclidean distance between the query
image and the image in the database.

Store this in an array ‘dist1’.
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13.

14.

15.

16.

17.
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Calculate the texture feature vector for the next
image in the database using the grey-level co-
occurrence matrix and store it in an array.

Repeat steps 11, 12 and 13 till the last image in the
database is reached.

After this, sort the distance array ‘distl’ showing
the Euclidean distances in ascending order.

Now calculate the Euclidean distance between the
array ‘dist’ and ‘dist1’.

Integrate the above results to get an effective search
retrieval result by displaying the first 8 results as
the closest matches.

4. RESULTS

4.1 Color Histogram method
Following results are achieved for color feature extraction.
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Fig 1: Results of Color feature for general database
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Fig 2: Calculation of COP for Color feature

Crossover point = 0.825
4.2 Results of GLCM method for general
database

Following results are achieved for texture feature extraction.
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Fig 3: Results of Texture feature for general database

International Journal of Computer Applications (0975 — 8887)
Volume 44— Nol7, April 2012

File Edit View Insert Tools Desktop Window Help L

DgHS K ARRUDRL- (S |0E |

Fig 4: Calculation of COP for Texture feature

Crossover point = 0.777

4.3 Results of Combined feature method
for general database

Following results are achieved for combined feature
extraction.
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Fig 5: Results of Combined feature for general database
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Fig 6: Calculation of COP for Colour+Texture feature

Crossover point = 0.7

5. CONCLUSION

Colour, texture and combined features are implemented for
various codebook sizes on general database.

For colour feature extraction, colour histogram method is
implemented.

For texture, in all eleven feature which includes energy,
contrast, entropy, inverse difference, mean, variance,
distribution uniformity, moment of inertia, skewness, local
stationary, homogeneity are used. These features together
increase the retrieval efficiency of the texture feature.

For combined feature extraction, we extract the color and
texture features altogether i.e all the above incorporated
features and get a combined result retrieved.

The result of retrieval varies upon the content type of image.
Thus, successful implementation of the feature extraction is
achieved for the project.

6. FURTHER WORK

The Content based image retrieval systems can be enhanced
in many ways and there will always be new developments in
this technology and new areas for researchers to explore. The
following will briefly present further enhancements of
isolated word speech recognition system.

The system shall be made to accept images that are invariant
to rotation. In other words, this system shall be improved
further extract even those images that are rotated and would
have been missed if they are not aligned in properly as
required. The system shall be made to accept images that are
invariant to translation. The system shall be made to accept
images that are invariant to scaling. Morphological features of
the image can also be considered as one of the feature vector
for extracting the shape characteristics.

The system can be further made efficient enough for the user
so that the query image can be searched in the database by
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choosing the desired feature vector or a combination of
feature vectors.
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