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Abstract- Automatic image annotation (AlA) is a technique to
provide semantic image retrieval. In AIA, the image contents are
automatically labelled with a pre-defined set of keywords which
are exploited to represent the image semantics. This paper
proposes an Automatic image annotation method using MPEG-7
features. The feature vectors are provided for training the KNN-
classifier. When a query image is provided by the user, the
extracted features are provided to the trained KNN -classifier for
annotation. The system also compares the results of different
combinations of mpeg 7 descriptors.

The Automatic image annotation proposed in this paper is
on fruit images. This system has several applications like
automatic labeling and price computing of fruits and vegetables
in a grocery store, morphological analysis of fruits, for scientific
studies, enhanced learning for kids and Down syndrome patients
using fruits pattern recognition.
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I. INTRODUCTION

he process of image retrieval has started from 1970’s. Image

retrieval methods can be broadly categorized into text based
image retrieval and content based image retrieval. Text based
methods are very simple and effective. Content Based Image
Retrieval (CBIR) emerged in 1990°’s. Using these methods;
images are retrieved by analyzing and comparing the low-level
image features such as color, shape, texture etc. CBIR system
searches an image database for images with similar content, as
that of the given target image. These systems usually have a
feature extraction phase and an image retrieval phase.

The feature extraction phase identifies the relevant regions
in images and the features describing colors, textures and/or
shape information of these regions or whole image. In image
retrieval phase, images are retrieved by selecting properties such
as colors, shapes and/or texture of image regions or a
combination of these. One of the important problems in the
CBIR systems is the ‘semantic gap’. It refers to the gap between
low-level content of information that can be extracted from
images and the interpretation of higher level concept of images
by humans. Automatic image annotation can bridge this semantic
gap. In this method, users can specify their query concepts easily
by using the relevant keywords. Image classification is one
promising approach to enable automatic image annotation. The
performance of image classifiers largely depends on image

content representation, automatic feature extraction, an effective
algorithm for image classifier training and feature subset
selection. More the visual features used for training the classifier,
more effectively and efficiently it characterizes different visual
properties of images. This may further enhance the classifier’s
ability on recognizing different image concepts or object classes
and result in higher classification accuracy.

The main idea of Automatic image annotation (AlA)
techniques is to identify the concepts from large number of
image samples, and use the concept models to label new images.
Once images are annotated with semantic labels, they can be
retrieved by keywords, which is similar to text document
retrieval. The key characteristic of AIA is that it offers keyword
searching based on image content and it employs the advantages
of both the text based annotation and CBIR. AIA usually consist
of two main steps i.e.; feature extraction and annotation. An
image is an unstructured array of pixels represented using some
features like color, texture, shape etc. For annotation, there is a
need for appropriate feature selection from these pixels. Based on
the different features selected and different algorithm techniques
used, the performance of the semantic learning techniques vary.

Il. OVERVIEW OF PROPOSED SYSTEM

In the proposed method of automatic image annotation, the
fruit images are annotated using MPEG 7 features. The major
steps in this method include preprocessing, feature extraction and
algorithm for annotation. The MPEG 7 features are extracted
from the images in the dataset. These feature vectors are then
provided as a training set to the KNN-classifier. The same steps
are performed for the query image provided by the user and the
extracted features are provided to the trained KNN -classifier for
classification and annotation. A comparison on different
combinations of mpeg 7 descriptors for AlA is also performed.

This paper is organized as follows. Section 3 contains a
review of existing methods, for the system as a whole or for a
part of the system. Section 4 describes the working of proposed
system. Section 5 contains the experimental results. It is followed
by conclusion and references.

I1l. LITERATURE SURVEY

In all the related works, the main modules that have been
identified are segmentation of image objects or regions, feature
extraction from the images and the algorithms used for
annotation. A Statistics based annotation called Continuous
Relevance Model (CRM) was proposed by V. Lavrenko et al. in
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[3]. In this model a joint probability is computed for image
features and words, using a training set of annotated images.
Another method for automatic image annotation was proposed by
Wong et al. in [5], based on the image metadata information like
aperture, exposure time, subject distance, focal length, etc. The
metadata extraction is followed by automatic annotation using
decision trees and rule induction. Antonio Torralba et al.
proposed in [7], a web-based annotation tool that allows online
users to label objects, for sharing and labeling of images for
computer vision research purposes.

In [6] Ja-Hwung Su et al. proposed a model called
Annotation by Image-to-Concept Distribution Model (AICDM)
for image annotation which finds the associations between visual
features and human concepts from image-to-concept distribution
by integrating the methods of entropy, term frequency — inverse
document frequency and association rules. A region-based
approach using high-level semantics and decision tree learning
was proposed for image retrieval in [4] by Ying Liu et al. In [8]
Balasubramani et al. discusses in detail about the MPEG 7
features, CLD and EHD. In [9] Manjunath et al. presents an
overview of MPEG-7 color and texture descriptors and
effectiveness of the mpeg 7 descriptors in similarity retrieval, as
well as extraction, storage, and representation complexities.
Dong Kwon Park et al. shows in [10], how the edge histogram
descriptor for MPEG-7 can be efficiently utilized for image
matching.

IV. PROPOSED SYSTEM

The proposed system has the four modules namely,
Preprocessing, Feature Extraction and Algorithm module.

Preprocessing

In the preprocessing stage, the input image was segmented
and the region of interest (i.e.; the fruit region) is cropped out.
Segmentation was done by Otsu’s method.

Feature Extraction

The MPEG-7 descriptors are effective in similarity retrieval,
storage, and representation complexities because they are
semantic rich features. Moreover, these descriptions do not
depend on the way the content is coded or stored. The MPEG-7
features used were the Color Layout Descriptor, Dominant Color
Descriptor, Homogenous Texture Descriptor and Edge
Orientation Histogram

Color Layout Descriptor (CLD)

It is a very compact descriptor and a resolution-invariant
representation of color. It efficiently represents the spatial
distribution of colors and has no dependency on image format.
CLD wuses a frequency domain feature which introduces
perceptual sensitivity of human vision system for similarity
calculation.

Dominant Color Descriptor (DCD)

DCD provides a compact description of the representative
colors in an image or image region. It is accurate than the
conventional histogram, sufficient to represent the color
information of a region. The feature dimension is low and
computation is inexpensive.

Homogenous Texture Descriptor (HTD)

HTD provides a precise quantitative description of a texture.
It is composed of 62 fields, coming from the Gabor filter
response.

Edge Orientation Histogram (EOH)
EOH describes spatial distribution of four edges and one
non-directional edge in the image. It is scale invariant.

Classifier

The extracted features are given to a KNN classifier for
training. The features extracted from the query image are given
to the trained KNN classifier to classify the query image to given
set of fruit classes.

V. EXPERIMENTAL RESULTS

The Data Set used consists of the fruit images that are
collected from Google and the Tropical fruit database. The
dataset consists of 141 images, in which 70 images were
assigned for training and 71 images for testing, with 7 classes of
fruits. Among 71 test images, 35 images were of single fruits, 18
were groups of fruits of same class and the rest were images of
slices of fruits.
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A. Preprocessing (Segmentation)

original image thresholded image

original image thresholded image

r=

croppped image

croppped image

Fig. 1: Segmented and cropped fruit image

B. Observations

Table 1: Observations

Sl. No: Case Example images Features used No: of test | No: of correct
images used outputs
I + CLD
1 e Single fruit images . . « HTD |35 26
« EHD
e Three features extracted for an
image :
Fig.2: Watermelon
+ CLD
2 e Single fruit images . DCD |35 29
« HTD
o four features extracted for an « EHD
image
Fig.3: Apple
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extracted for an image

3 e  Group of fruits of same type + CLD |18 6
e four features extracted for an + DCD
image
« HTD
Fig.4: Oranges « EHD
/ .o
Fig.5: Banana
4 e Slice of fruits and four features « CLD |18 3

h \\ - DCD

‘ « HTD

Fig.6: Banana « EHD
i ! ’

Fig.7: Apple

VI. SCOPE OF FUTURE WORK

+ improve segmentation by using some advanced
segmentation techniques like contour based segmentation

» decrease the complexity of the system

* Include more number of MPEG 7 descriptors like scalable
color descriptor, Region Based Shape Descriptor, etc.

VII. CONCLUSION

The current system is just a prototype for implementation of
automatic image annotation, using a fruit image database. A
comparison of annotation results is made by taking different
number of mpeg 7 feature descriptors. The next steps will be to
overcome the pitfalls of previous stages, and design a tool for a
larger dataset with higher accuracy and implement and attach a
CBIR tool for retrieval of similar images for a query image.
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