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Sooad CaleGOrlEs 1IN UGSR PHYSIOLOGICAL INVESTIGATIONS

O.G.CHORAYAN, b.1.s5HAPIRO

Jie presout blevel o physiologncal .mowled, ¢ of const—
puculiar toes ol orgpdisution and lunctionsal soCul'wil,
Jh puysL0lo, sCal systews of the organisiu Lakes 1t as a rils
cipiisebie B0 descraive in detall and per eleument various aii-
“atoons ol tnelr physiological activities. fhis concerns
ceato 0l add physiology of the brain- the leading informational-
costrotlin o systen of the organism wost aspects of which can-
soe e sranslated into the lanpuase of exact quantitative rela=-
conndape. e ailows to assuwie that the conception of fuzzy
Sloant algorythus,widely spread in wany scientific branches
toes il wath complex and supercomplex systeus,will be properly
o devd VO uewropiysiolosy which at present 1s closely connected
veologicadl cybernetics,blological physics,and Lathemati-
a2 040 Y e
ln sensory physiology especially .n physiolo.y of the
dLonel rervous activety, durin, experusental and theorst.ocal
todivd .t .8 often necessary vo identify individual -leuents
o vodronal  wodules  on the bas.s  of their structural-iuncus-
onet characteristdcsl"3,4? % 1 well mnmown that La nervous
e Jparticulariy .n central neurons / impulse rosponses cven
O usguate sTaala. vary considerably }jw .Due to this fact po=-
<waoil 0T central neurons,sensitive Lo certain stimalug end
Onobened L var.ous asnalyszatory,assoclative,.inte rat.ve and Lio-
Lo e rvond structures,uway ve wpproximated not to the classical

Getouy delnned zeéts but to a fuzzy one belon.in: to which of
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a separate neuron is evaluated by the correéponding cstimate of
the mnembership function.
sethods of the fuzzy sets theory are used for identifi-

cation of functional cell emsembles in some subcortex structures

of the human brain. Evaluation of a neuron'

s belonging to such
functional ensemble or structural- functiondl unit in the brain 1s
fulfilled with the help of a row of quantitative and qulitative
signs characterizing peculiarities of neuronal background and
svoked pulse activity. Such investigations are of great scienti-
fic and practical importénce. This,for instance,in functional
neurosurgery there are successfully used with medical purpo-

ses umethods,of surgical intervention into deep human brain struc-
tures,requiring determination of locality of intrabrain nuclei
formations subjected to destruction.

Incompleteness and indistinctness of initial information
effectiveness of the operation and registration of neurographic
date may be described by the totality of clinical-physiological
indicators with the help of the expert's summarized value reali-
zed in fuzzy linguistic variables [IO]. From the viewpoint of
fuzzy sets an elementary neuron ensemble is a fuzzy with dif-
fuse borders population of neurons which Jjointly fulfil a simp-
le act of data processing . In experimental studies on ensemble
orzanization and brain functious it was revealed that in the fun-
ction of ©belongin, of seperate neurons to some neuron ensemble
numerical values depend on many factors: intensity and adequacy
of the stimulus,functional state of the neuron,spatial characte-
ristics of cells,activation mode and so on. With the help of
the Zade modified c¢quation for linguistic variables descrip-
ti1on there were elaborated algorythms for accouniting numeri-

cal values of the <function of helonging of every mnervous cell
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certuin neuron ensemblc for its parts / in  var.ous 1.nce
f “y

‘ T, . . .
Osiel states ?é,jl . A8 & rtverion ol effectiveness of this

\J_

H
-

n

FL0U, Cowparison of theoretvical alues wath experimentelly
b hod o

ovmoaned weasurss of probablility of neuron's velon.in; to the

derar wzcsted aucleus of Lhe crnscuble and to ats  inhibited

Seonac.n o anothe  ensewblo. valculations exposged discrepanca-
povweeld theorstical and  experimsntal data not above 1U=15%

ceohn looguaate  satisfactory for neurophysiolo.cal investli a-

L .

advante,eg of the fuuzy sets and algorythus theory are
cuowore obvious is psychophysiological analysis of the deci-
Coli=ElhnIL o process in the problematic situation when inforia-
Do sbout this situation 1w insufficient yI,S,II,lB,I@, /,l//
Lieazateon of the mathemat..cal aspect of fhe provability theo-
ous.derably  cnlarges the nuwaber of problematic tasis sole-
ol by wen. Howewer effective in such cases for usually o per-
O Laaiati, decigion is not aware  of the density of probab.li-
3 digtrivution end deals with an uncertain s.tuation initie
sl redeted  wath fuzzinese and inexactness of the concepts
pivied  snd duprinted in hie informational thesaurus.
Practocal application of the fuzzy sets theory to studyin
LT psychophysioloysical mechanisms of solving problematic
at.ous requires developuent and check-up of techniques ou
acterninat.on of probability of fuzzy phenomena _n the process
s rualegation of fuzzy log.c of human behaviour .n a problema-

situwteon. We worked out wmethods of calculat.n fuzzy pro-

/JJJ
odavy 9 Tor choice and evaiuvation of alternative act.ons
-

Lo processg of pattern discrimination as a w.dely —spread
cocest of decisgoon=makin, in a provlewatic situat.on. The re-

ed ox the cuperaments showed that pattern dL%CILLl
id fld.'LJ Ori
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procegs 1is accompanied by gradual increase in numerical valu-

s of fuzzy probability. While in case of correct pattern
discrimination there is 1ncrease in numerical values of the
wmembership function / according to increase in the hfuzzy pro=-
bab.ility" value / one can draw some ana-dogy between real psy-
cophysiological mnechanisms and a model of pattern discriminati-
on created in the ground of fuzzy sets ,numerical_vaIJés of
tne liewbership function.

Fuzzy values and‘choice procedures are widely used in me-
dicine. At that such éspects as state determination, diagnos-
tics, medical tratment choice and interrelations in the "physi-
cian- patient" system are considered [7,8\ . The work in iden-
tification of destruction place in neurosurgical tratment
of parkinsony was mentioned above [IO]'.

The procedure of medical treatment choice included coui~
vilation of a set of data about situation ,evaluation of cur-
rent data by fuzzy scales,elaboration of rational recomenda-
tions,and teaching the system. Similar procedures are deve=-
itoped for concrete tasks of practical theurapy such as ne-
dical tratment choice of ray-theurapy of malignant twaor.

Problems of formal representation of fuzzy categories
are closely connected with determination of their peculiari-
tres development of methods of work with experts and investi-

_etions of experts themselves. Peculiarities of fuzzy cate-

;orres are defined in psychological studies, that allows to
devige classification and summarized procedures of formali-
zation for such categories,

Investigations of brain ' asymmetry functions in confor-
ity with formalization of methods showed that peculiar fe-

atures of these functions should be taken into considerati-
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on while defining the concrete tasks faciﬁg the specialist
while developing the mode of data representation and also whi-
le choosing specialistg 1;1,8] .

It seems that. research work on functional peculiari-—
ties of human physiological systems by means of the fuzzy sets
theory is rather promising which is primarily connected With:

I,/ +the fact that in the picture description there are gualita-
“tive uncertainties and parameters characterieify the state of
the person and his behav?our and 2/ necessity of application

of neurophysiological evidence to fuzzy catesories formalization

procedures.
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