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PROSABILISTIC WMZASURES OF FUZZINESS IN IMAGE DISCRINMINATION
PRUC 55583

0.G.CHORAYAR

vepartuent of Physiology and Research Institute of Weurocy-

vernetics , Rostov State University, USSR

Decigion making is the most important step, key element in
wetivity of any couwplex systen that functionsin real conditions of
she cavironment.

The process of decislon making in man is always agsocla-
tond with action in the conditions of informational shortage. When
she situation is clear the decislon is unambizuous and auvtomatical.
fhe decision making problem appears only in the case of uncertain-
t7 and fuzziness.

The significant encrease in the number of psychological
tearce that can be solved at present is attributed mainly to utili-
sot.on of methods of the probabilities theory. Howe-wer,the probéa-
Lilistic methods alone are not gufficient because/firstly)as a
rule we deal with uncertain incomplete knowledge of density of pro-
babilities distribution in concrete tagks,secondly, in many practi-
cally solved tasks man encounters an uncertain situation primarily
connected with indistinctness of the notions Dbeing formed and fi=-
wed in informational thesaurus of the person making a decislon
\1.c.3,4,5,8,9,10 ] .

[

One of the widespread and interesting examples of deci=-
oI LaXding processes 1n mants activity is image discrimination.
succesfully realized processes of decision making in discrimina=
o1 of the image with various degree of informational uncertain-

.y allow to follow the dynanics of the complex hierarchic process

51 accwaulation of data on the studlied ilmage, comparison of ob-
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teeoned  information with the notion of this ima.e kept in man's we=

wory. For practical application of the fuzzy sets theory ia studi-
es o1 psychophysiological mechanisms of image discrimination it is
negessary to develop and testify methods of determination of proba-
volity of fuzzy phenomena in the process of fuzzy logic of man's
pehaviour 1n a problematic situation.

In the present work has been made an attempt to calcula-
te "ifuzzy probabil:ties" of choice and the value of alternative
actlions in the process of discrimination of a va,ue ilncomplete
‘. ¢ by wan. The examinees were to distinguish an object in the
process of successive representation of its characteristics. In-
formaioon wag civen in the visualized form on 5 slides with gra-
dually encreasing semantics/ every new slide added soume charac-
teristics of the object/. In two scries of experiments the ecxami-
nees  were  to discern two inages an "arm-chair' and " o tran".
4 the instruction ran the IToruers was supposed to be associa=
12d wath U followin, objects : a bed / xy /, & chai.r / Xz/’ ni ht-
tuble / x3/, en aru-chalir / xy/, a pier- lass / x¢ /, the latter=-
vo.th 9 following items : & ship / Xy /,,a carria_ e / X, / 5 e
¢ trem / xg/, a trolley-bus / xy / , abus / x¢/. For exauple
i the second case in the successive slides there were : "a frame"
/ step I/, " a frame + a roof " /step II1 /, " a frame + a roof +

car " / step III / and so on. T@e examinee had to evaluate
the degree of resemblance of the jmage in question with one of
Lie  .ent.onmed objects by means of linguistic terms / frequently
sed in the colloquial speech / & "uay be","yes,most likely",
"o, wost probably", "no", "yes" and also by numerical values
vt subjective probability. For all the examinees the numerical

valies ol the meuwbership function corresponded to the linguistic
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ferws: "yes " =1, "no" - O ,"may be"-0,5,"yes,uwost Likely "-0,8 ,

"no,ucet prabably"-0,2 . Thus,for instance,the examinee number I
g 9 ’ ]

et vhe first stase /the first slide / discribed the process of

Giscr.mination of " an arm -chair" by the followin; fuzzy set

Ho= ’ ’ )

“r e W, i
4\_1 »2 L g 1.[}

,_,g 9) 0,5 0,6 I,0 0,2}

v.tn the corresponding subjective probabilizies

/ = 0,1 5P / x2/= 0,3 3 p/:~i3 / =0,3 H p/x4/ = 0,3 3

i

l)/ o
P/Xg / =0 .

The according to L. Zadeh ["9‘] the probability of the fuuzy

event - identification of the image - is determined as

v /e / =0¢0,I + 0,540,3 + 0,8°0,3 + 1,090,3 + 0,2¢0 = 0,69,
wiuce,as pointed out R.Yager [7,@]probability of the fuzzy pheno=-
~gnon should be deteruined by fuzzy probability rather than by &
sia le nuaber,the former denoting a fuzzy subset of elementis,nuae=
roews values of the membership function of which correspond to
part.cipation of the investigated phenomena in the compdﬁd fuzzy

propebility values we introduce the A~ level ' sets of R.¥ager [GJ .

;‘x,}vz %xé X Mf\(;a.) >4 })
vilere o = @ gubset of elements with the membership function larger
or equal to KL .
Weturally , in the case defermination of the fuzzy pheno=-
deien becoiles more complete and better correspond to the nature of
Ciie Juziy logic of  Lmege discrimination. In this case J-level

3

et have the fora

Ao(, = éxl s Kooy :*:B ’ 3{4 ’ 1"55} a‘t g<,>’0)
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Wheo regpectovely D (Adufwill be
/“h"‘-oLf /o= 1,0 ; p/fs‘*acz / =0,3; p/A’C3 /= 0,9 'P/A’('y / =0,:,
s /(“L‘ig/ =0,3

cnG tne total fuzzy set o /& / cquals

iy ) = { Q. 0,2 0,5 0,8 1,0 §
/ A — K ’ 1]
377

?

I,0 0,y 0,9 0,0 o,

.nalo rcally we calculate the Zadeh probability and the Yager fuzzy
orobupility at the subseqent stages of image discrimination. Table
© snows the total results obtained on 5 examinees in the course of
dent:fication of the "arm-~cha.r" image.

An  seen from the table the process of image discrimination
.5 wccompanied Dby .radual encrease in the numerical value of pro=-
bub.lity /according to L. Zadeh and in the case of "fuzzy probabili-
5y /uccarding to R.Ya_er / there was observed the rise of the numeri-
cud value of the denominator /in the fuzzy subsets of nuwabers / up
S0 tine maxinum value of I,0. There were some maximum value of I,0.
"here were some exceptions when the examinees /N 4,5 / failed to
sorrectly distinguish the imagse in question. In this case the amo-
e of  probability fell as the image was represented,and in "fuzzy
srovebility" we revealed comnsiderable scatter of denominator values
Trown 1,0 to U.

Similiar data were obtained in the "tram" experiments.
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Peple L
Jynewiice the numerical values of probability . and "fuzzy pro-

[

P ! . . . - o] . i’
cwwelity in the process of discrimination of the va ue ima_e/an

Lrplechairt [/

ariini=-: otace @ Probability: "Fuzzy probability "

e : of the ex p /a /e p /A L /
speriment :
‘ & 2
T 1 oe  fE,wE,es, ok Loy
1,0 0,8 0,9 0,6 0,3
z 0,75 é WO s 0,2 3 O,b ’ "‘"""O € ’ l" - }
1,0 I,0 I,0 0,5 0,5
r I- N 'm (3 7
3 0, 15 { Lo L L B s “j
1,0 1,0 I,0 0,5 0,59
0 0,2 0, 0, 1,0
& 0,80 g"""‘" ’ ’ 2 ] 8 ’ “""}
I,0 1,0 1,0 , 0 0,6
[0 0,2 0,5 0,8 1,0
0,85 % — ’ <=, ) ,_,}
1,0 I,0 0,7 6,1 0,7
T 0,58 0 , 0,2 ’ 0,5 0,8 ’ ILQ<}
1,0 0,8 0,7 0,5 0,3

3 0,938 { 0 0,2 0,5 0,5 1,0 }
— ’ [ ’ ’
1,0 1,0 1,0 I,0 0,9

. . -

r 0,98 { O 0,2 , 0,5 , 0,8 ’ 1,0 i
I,0 I,0 1,0 I,0 0,9 .

o I,O é"‘@'— ’ "'(:)""'é ’ O";""5 ) 9""5'3' s LQ' }
1,0 I,0 1,0 1,0 I,0

1 o,@sé_&_, ,.9.,.2,..&_2,94_@,,;.,9.%
1,0 0,9 0,8 0,5 O,4.
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croiounation process / as one of  decision making procegsses in cons

div ong of informational uncertainty/. It may be also employed for

- - . . . . . )
Tomwmlization of psychophysiological mechanisms of man g purpoge=-

I

e
LU

t wvehaviour in & problematic situation in terms of the probabi-

Livies theory . This allows to utilize the well-developed

sropabolities theory 1in psychological investigations to a great

it

SLUCIIT .
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