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Absiract — The article is devoted to the develspment of the
decision suppuort system for the clasificmtion of allergic pollen
pypes bosed on fuery expert data of their featores on the
microscope images and the imp al the § i i
method of this system, The penetic algorithm of the classilier
truiming has been improved taking imie accommi the spatial-
femporad features of the disiribution llp-u!:l in th: air, namely:
wilaptive finess for & miment
selectiom with elitism und indtialization of the initial pﬂplllliul.
allowimg o improve the acewrscy of classification. The example
of the proposed system and method applicativn based on real
expert daia of Vinnyisia monitoring station which is the part of
Ewropean Aervallerpen Network is showa,
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Allergic disease is a key public health problem and it has
increased significantly in recent decades in both developed
and developing countrics and s now recognized as a major
global epidemic issue. The main cause of the allergic
svrmptoms in sensitive individuals is a pollen of ancmophilous
plamt  species. It can cause seasomal allergenic  rhinits,
rhinoconjunctivitis and, cventually, asthma. World Health
Organtzation estimates 400 million people in the World suffer
from the allergic rhinitis and 300 million from asthima. Within
the Europe the prevalence of pollen allergy in the general
population s estimated at 40% [1]. Plamt pollen is an
imnportant allergen which affects sensitive individuals at the
beginning of the pollination period and is a valuable pollinosis
agent in Ukrainian population [2].

The only way to prevent the allergenie impact of pollen
graing i an avoidance of the comtact with the allergen amd
increase the public awareness of the allergy risks  that
individials may experience [3]. Thus, the development and
maimtemanee of the effective svstem of pollen control in the
ambient air plays an essential role for pollinosis prevention [4]

Most commonly, pollen menitoring research  involve
mmpact samplers of Hirst type which allows to suck particles
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including pollen from the air and deposit them onto the sticky
surface of the Melinex tape. This system of pollen moniwring
s recognized by most air monitoring systems in the Europe
and LISA {5, 20].

The method involves time- and labor-consuming pollen
count performed by researcher [6] who analyzes it under the
light micrescope. This classic counting methed in in the
aerabiological experiments is based on the experts assessment
and requires a high degree of experience and concentration of
a researcher, which cannot be always guaranteed [5]. On the
other hand, pollen classification accuracy is essential while it
underlies the precision of the pollen forecast for the further
period which, in turn, enables allergy prevention.

To facilitate the manual process of air samples analyses,
the automatic and semi-automatic approaches have been
developed in the recent vears. In the sutomatic one all the
operations for sample scanning, recognition of pollen features,
their classification and each type pollen count are performed
by computer and special robot-assisted wols, Mixed or semi-
awtomatic approach involves man-based sample scanning and
recognition  of pollen  feamres.  While these  features
procesaing, classification and calculation of pollen grain
number are performed by computer.

Automatic approach is the most accurate but i3 wvery
expensive and does not uswally cover all existing types of
pollen. Usually, it only allows accurate recognition of 3-6
pollen tvpes [7, 8] Mamual pollen recognition allows to
diagnose all the types in aerobiolegical sample. For example,
60 types of plant pollen and 20 types of fungi spores are
diagnosed in Vinnytsia annually using the  expert-based
means, However, the pure manual approach s rime-
consuming, highly dependent on the experience and physical
condition of an expert, usually performed on the space which
hardly exceeds 12% of the total slide area.

Therefore, this approach is less accurate than the autormatic
one [9]. That is why, the semi-autommatic pollen count might
be considered as the optimal one which eombines either the
advantages of the experts’ experience or posibilities of quick
pollen count for further accurate pollen forecass [10].
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