Non-linear features extraction applied to pollen grain images
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ABSTRACT

In this work, we introduced an unsupervised segmentation and classification method based on combining two ap-
proaches: the wavelet analysis and a neural network indexation technique. The wavelet approach exploits multispec-
tral and multiresolution analysis, providing texture description, which is a very interesting attribute. The resulting
extracted features are used to perform the classification of a database of pollen grains images. This classification is
performed by a neural network together with a clustering algorithm.
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1. INTRODUCTION

Advances in areas such as VLSI technology, broadband communication lines, image/video compression standards,
have greatly incentivated the development of indexation/retrieval of pictoric information (image/video) in applica-
tions like: multimedia information systems, digital libraries, video-on-demand, video over internet; scientific, trade-
mark, copyright, medical, and criminal database management; remote sensing and management of earth resources;
architectural, interior, fashion, and product design; museum and art galleries management. In addition to this, the
fast growth and popularity of the WWW have made public and accessible a huge quantity of visual information.

Traditionally, in the database system area, a context-based query/retrieval scheme, based on textual metadata
and taxonomy, is usually used. However, this methodology when adopted to represent visual data needs a large
amount of manual processing, and more problematically, the retrieval results might not be satisfactory since the
query was based on features that may not reflect the visual content.

Analysis of the multimedia content and its indexation based on the visual information are together a promising
direction to complement the mentioned technology. Several image/video query systems based on the visual content
have been presented in the literature and there have been substantial progress in the development of toolkits and
interfaces that allow the user to specify image/video query through the use of sketches, examples, selection of visual
features (color, texture, form) and spatial/temporal features.!

This article presents a methodology for the indexation of a pollen grain images database. The identification of
pollens present in apiaria products, as honey and propolis, is very important to detect its botanic source. From this
identification, a botanist can determine the nutrition quality and purity of apiaria samples.

The intrinsic adaptation between the honeybees and the native plant species is characterized by a great variety
of pollen types in honey and propolis sediments. The palynological analysis was used to evaluate the relative
contribution of vegetation as a source of nectar and pollen for apis mellifera.

The honey and propolis samples were examined and their dominant pollen plant origin determined. The prepara-
tion of honey and propolis sediments was performed according to a previous method described by Louveaux.® More






