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1 Introduction

The file multimedia storage is increasing; therefore, the need arises to efficient filter,
search and identify similar visual information [2]. The Moving Picture Experts Group
(MPEG) developed the MPEG-7 standard (Multimedia content description interface
[2]) to solve this problem and its applications are varied, like [3, 8]. One of the
applications that are being given to the visual descriptors of this standard is in Content
Based Image Retrieval (CBIR) systems [4, 6], but the descriptors present some
problems in image recovery among millions of pictures [5, 9, 10].

Attempts have been made to propose modifications to these descriptors [10, 11],
however, the methods are very mathematical and still present problems in recovery: the
results only are similar in one of their characteristics such as color or shape [5]. These
descriptors could be improved by introducing semantics to avoid those errors that are
only similar in some characteristics and do not consider the semantic content
of the image.

2 Previous Works in the Area

Currently, several MPEG-7 standard descriptors are still being implemented for images
[12], as well as for video [13] and audio [14]. Similarly, the CBIR systems are still
applied to solve many problems and work has been done to improve them as shown in
[15], where is proposed a novel CBIR technique based on the visual words fusion of
Speeded-Up Robust Features (SURF) and Fast REtina Keypoint (FREAK) feature
descriptors. Other example is [16], this work focuses on a uniform partitioning scheme
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which is applied in the Hue, Saturation and Value (HSV) color space to ex-tract
Dominant Color Descriptor (DCD) features; in the proposed CBIR scheme, the DCD
features were initially extracted as the color features, and then an appropriate similarity
measure was applied. Among other works that solve other problems [17-21].
Modifications and proposals of different descriptors have been made to solve some
problems as mentioned in [22], which proposed a novel feature descriptor named
“‘Correlated MicroStructure Descriptor (CMSD)’’* for image retrieval; this descriptor
represents high level semantics by identifying microstructures via establishing
correlations between texture orientation, color, and intensity features. Other work is
[23], where propose an accurate edge detector using Richer Convolutional Features
(RCF), that encapsulates all convolutional features into more discriminative
representation, which makes good usage of rich feature hierarchies, and is tractable to
training via backpropagation. Among others works [24—26]. One example of semantic
used is the semantic Web [27].

3 Research Objectives

General objective: Investigate, propose and evaluate an improved CBIR descriptor that
overcomes one deficient or some deficiencies found in current ones, by means of a
semantic descriptor.

Specific objectives: Study the current descriptors; Detect deficiencies; Propose
improvements (semantic descriptor); and Apply it to a domain accepted by the
international community as a test platform.

4 Methodology

We are considering the methodology in two parts: a) the collection of data and
b) the process.

a) Data collection. It will seek to obtain collections of problematic digital images, that
is, those where other descriptors have problems and fail; for example, extreme cases
where, if semantics are not used, the descriptor would fail, such as the retrieval of
images of specialized materials or dangerous activities, in these the semantic
description is required not only form, texture and color.

In this sense we plan to have collections created by ourselves, as well as those
commonly used in specialized literature; This may mean having synthetic digital image
collections (artificially created to evaluate a certain aspect), as well as real-world digital
images. With this, we hope to cover the entire possible spectrum of practical interest.

b) Process. We assume two basic stages: i) learning, where the proposed algorithm-
descriptor is trained and its parameters are automatically tuned for a set of particular
images; At the same time, an expert human has the possibility of making an additional
subsequent adjustment, to include the human expert, and ii) recognition, where new
images are fed to observe the behavior of the previously created model. At the heart of
the model, there will be not only color or shape descriptors, but semantic descriptors,
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similar to how Frames [28] or other forms of representation of semantic
knowledge [29, 30].

5 Preliminary Results

It has been done the experimentation with the descriptors using the datasets in the
literature whit the evaluation metric ANMRR (Averaged Normalized Modified
Retrieval Rate), which is the recovery rate proposed by MPEG-7 [31]. The
characterization time of the entire dataset is also measured in the case of Edge
Histogram Descriptor (EHD) and the similarity calculation time in Color Layout
Descriptor (CLD). similarly, we have presented proposals for the calculation of
similarity using the CLD descriptor. This preliminary results were supervised by M.
Lux, professor at Klagenfurt University, Austria [32] and Dr M. Mejia-Lavalle,
researcher at TecNM/ CENIDET, Mexico.
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