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The applications of fuzzy sets theory realigzed so far
makef it possible to charscterisze some advantages of fuzzy
techniques in investigation of eomplex systems,

As for the aims followed in the presented paper these
edvantages can be stressed:

- The database is being enlarged by the data describing
the substance of the problems examined not respecting
their original form. In the preliminary stages of inves-
tigation it concerns namely the phenomena, the substance
of which is uncertain or vague, which cannot be precisely
measured, can be estimated only on the basis of expert
analysis or on the basis of subjective judgement., Fuzzy
techniques make it possible to quantify information
in verbal form and operate with it as with a linguistic
veriable, get them comparable with the data stemming

from standard measurements or with the data in classie
statistieal form,

- It is possible to handle with estimated parameters of
the respective model in relatively wide intervals accore
ding to the expert guesses, corresponding to the requi-
rements of the real situation,

= The changes in uncertainty levels can be respected

corresponding to the changes of conditions and the de-
velopment of the knowledge of the topies,
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Knowledge and experienee gained so far are appli-
cable on specific systems, in which uncertainty, uncom-
pleteness and imprecise measurements are prevailing.

One of these aress is biotechnology and processes
in bioreactors. The paper has been mainly concentrated
on modelling of decisive and only pertially quantifiable
factors in these processes and in specific types of bio=-
reactors, For the input and the functioning in biotechno=
logical processes and bioreactors a great deal of subjec=-
tively estimated data ies charseteristic, The biotechno=
logical process itself and its regulatiom are connected
with a number of uncertaim and varying factors corres-
ponding to different stages of reactions,

There is no doubt that within the biotechnological
processes synergetie principles exist as an important
element of regulation,; which performs useful automatie
end self=-orgenizationel effects., The recognition, con-
scious,and intentional ueing of synergetic aspects oecur-
ing in biotechnological processes are possible by appli-
cation of fugzzy techniques,

It concerns namely the metastable phases of the
reactions, The description by means of fuzzy techniques
can include possible variants of reactione and composi-
tion of their elements, event, of phases transitions,
Relatively high referring ability in this respect has
been observed, which seems to be most important for the
purposee of an efficient regulation namely in the prelie
minary stagee of model verification, Fuzzy techniques in
these stages are useful for the recognition and chara-
cteristies of similarity and selferegulation,

It is obvious that fuzzy techniques eould be effi-
ciently used even ¢n the cases of multidimensional ppa-
lysis of stable phases and for the estimation of para-

meters characteristic for the regulation of complex sys-
tems,
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There are many ambiguous factors from the quali=
tative point of view, which could influence the quan=~
titative form of elements ae for modelling biotechno=
logical processes, The mechanical summation of such
factors could be misleading and therefore new approach
to integration procedures seems to be more appropriate,
The ecological, economic and sociel criteria can be
followed as very important effeects of biotechnological
processes., The results of cooperation, integration and
self-organization, which are of poesibilistic nature,
have been mentioned, They show only partial membership
to the set of "ideal”™ solutions.

Conclusions has been made for the given case of a
bioreactor and biotechnological procedures that the
evaluation of system output is multisided and multi-
variable, Fuzzy techniques proved to be very promissing
methods and important tool with a high referring ability
for the regulation purposes and namely for the quantie
fication of laboriously measurable and only expertly
estimated factore representing the final effect,



