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This paper proposes a method for choosing the attributes, which best describe the
content of an image. The purpose is to enable more effective indexing in an image
database system. To illustrate the method a collection consisting of herb photographs and
drawings is entered into specially created for the purpose relational database.
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INTRODUCTION

Recently there has been a great interest in newly developed image database
systems such as the SQL Multimedia offered by Digital Equipment Corporation,
Query By Image Content (QBIC) research project designed by IBM Corporation
[Flic95] and Kodak Photo CD System introduced by Kodak. The retrieval in such
systems is content base and the characteristics of the image and its elements are
described as a set of parameters. This set of parameters and the methods for their
extraction are the crucial part in the functioning of image databases [Stan92]. The
methodology for choosing those attributes in conventional databases is described in
[EIma94], but there are not any publications dealing with the procedure for image
databases. In this paper a method for choosing the most appropriate set of
attributes for a particular image application domain is proposed.

The attributes that can be used to specify the content of an image could be
divided in five categories: shape, colour, texture, measurable and subjective
parameters [Stan96]. The idea of the proposed methods is first to design a
temporary relational database that contains all related attributes for a particular
domain application. The next step is to enter the characteristics of several pictures
and drawings representing each of the objects and then filter out the most stable

attributes for each of them.
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An image database has to be created. Let's assume that the application
domain consists of N objects and K elements and the | object consists of Ki
elements. As well there are a; attributes describing the i" element. The following
method is proposed for choosing the attributes that are most suitable for image
database indexing:

a) a relational database is build, so that there is a separate relation for each
element of the application domain;

b) the elements’ attributes are designed based on its shape, colour, texture,
measurable and subjective parameters;

c¢) the numerical attributes such as length, with, ratio, etc. are normalised in
the interval [0, 1];

d) the textual parameters are converted in linguistic variables, which are
approximated with fuzzy numbers [Stan87]. There are different approaches to order
fuzzy numbers. A valuable comparison is given in [Pene96]. The method proposed
in [Stan87] will be used in this algorithm. The textural colour values are mapped into
integer values representing the colour length A (A =400 nm to 760 nm) [Russ95]
and then normalised in the interval [0,1];

e) subjective parameters are treated as textual parameters as shown in d);

f) the data in the relations are filled. During the procedure different drawings
and photographs of the same object are entered;

g) standard deviation of every attribute for each object is calculated,;

h) the mean of the calculated standard deviations for each object is
calculated for every attribute. The resulting numbers represent the average
deviation of the chosen attributes for each element.

i) next the database is refined and only those attributes for which the
calculated in h) mean of standard deviations is less then a previously defined
threshold are left in it. Those attributes are the ones that can provide best indexing

in an image database system for the application domain.

RESULTS

An image database catalogue for herb plants is under development. The
database will contain pictures and drawing for more than 200 plants. A sample
drawing used for data acquisition is given in Figure 1. The proposed in the method
section algorithm was followed to choose the appropriate attributes for indexing.

Using the Microsoft Access® relational database package a database for herb plants



named “Herbs” was designed and created. The database includes the following
tables: root, leaf, stalk, fruit and blossom. The attributes of the relations in it
represent the herbs’ shape, colour, texture, measurable and subjective parameters.
The chosen attributes' values for different plant parts are ordered and normalised in
the interval [0, 1] (Figures 2 - 6). Data for 15 different plants from five different
sources ([Kita87], [Stan86], [Gabe41l], [Yord78] and [Mitr82]) are acquired from two
experts on the subject. The results of applying the proposed method are given in
Figures 7a-d. Only attributes that have similar values for different pictures and
drawings of one and same plants (that is the obtained mean from standard deviation
is less then a given threshold value) will be used for indexing the plant parts in the

herb image database, which will be created.

DISCUSSION AND CONCLUSIONS

The proposed method is easy applicable and gives objective criterias for
choosing the index parameters in an image database. Note that the proposed
method can be canged from taking the mean of the standart deviation for the herbs’
attributes, by using another norm (such as 12 notm) and compare the results. The
experiment shows that the subjective parameters give greatest deviation and
therefore are most unusable. For the fuzzy parameters this can be explained in the
inaccuracy in the method that converts them from linguistic to fuzzy numbers.
Another result worth noticing is that the normalised means (i.e. in [0,1]) for the
different parameters describing the element form, texture, measurable, subjective
and colour attributes are comparatively close(Figure 7f). A different observation of
the results points out that form attributes are better suited for indexing then the
shape attributes. As well while the colour attribute for the stalk is stable, this is not
true for other herbs parts.. Interesting result is also that the measurable parameters
could some time give bigger differences than some subjective parameters.

Since the attributes depend on the application area, general prescription of
using attributes could not be drawn. The proposed method is only a screening one.
A refined method for separating the attribute domain between objects is under

development.
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Figure 7. The results of the experiment





