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Summary 

A new approach to t he r e c o g n i t i o n 

prob lem i s c o n s i d e r e d , wh ich does n o t r e 

q u i r e c l u s t e r i n g o f t he samp l ing space 

i n t o the a p p r o p r i a t e number o f r e g i o n s . 

Each sample mapped in m u l t i - d i m e n 

s i o n a l space is r e p r e s e n t e d by a f a m i l y 

o f p o i n t s ( v e c t o r s ) , f o r m i n g a c e r t a i n 

c o n f i g u r a t i o n . Less compact l o c a t i o n o f 

the p o i n t s l eads t o more s imp le and r e 

l i a b l e p a t t e r n r e c o g n i t i o n . The i n p u t 

d e s c r i p t i o n i s r e p r e s e n t e d b y the " t e x t " 

formed by a Bet of b i n a r y p u l s e sequen

c e s . The r e c o g n i t i o n i m p l i e s t h a t t he 

t e x t f ragments o f d i f f e r e n t space- tempo

r a l s t r u c t u r e shou ld b e r e l a t e d t o one 

o f t he d i f f e r e n t c l a s s e s . The r e c o g n i 

t i o n i s c a r r i e d out a s a n i n f o r m a t i o n a l 

t r a n s f o r m a t i o n o f t he i n p u t t e x t i n t o 

ano the r one, i n v a r i a n t o f any s m a l l v a 

r i a t i o n s i n t he space - tempora l s t r u c t u r e 

o f t he i n p u t t e x t . S u f f i c i e n t l y d i f f e 

r e n t t e x t s a re t r a n s l a t e d i n t o n o n - i d e n 

t i c a l ou tpu t t e x t s . Repeated t r a n s f o r m a 

t i o n o f the i n p u t t e x t by a number o f 

t r a n s l a t o r s i s accompanied b y a n i n c r e a 

s i n g " a b s t r a c t i o n " ( s t a b i l i z a t i o n ) o f 

t he o u t p u t t e x t r e l a t i v e t o t he i n p u t 

t e x t v a r i a t i o n s . As a r e s u l t , t he o u t p u t 

t e x t s t r u c t u r e can be c o n s i d e r e d as a 

l i s t o f c l a s s e s , t o wh i ch t h e i n p u t t e x t 

f ragments b e l o n g . 

I t i s p o i n t e d ou t t h a t t he i n f o r 

m a t i o n compress ion c h a r a c t e r i z i n g t he 

r e c o g n i t i o n p rocess can n o t n e c e s s a r i l y 

b e c a r r i e d out a p r i o r i bu t i t can a l 

ways be c a r r i e d out as a consequence of 

t he r e c o g n i t i o n p r o c e s s . 

A correspondence is i m p l i e d between 

the f e a t u r e s o f t he " t r a n s l a t i o n " p r o 

cess and some n e u r o - p h y s i o l o g i c a l pheno

mena. 

Index t e rms : a r t i f i c i a l i n t e l l i 

gence, p a t t e r n r e c o g n i t i o n , c l u s t e r i n g , 

i n f o r m a t i o n compress ing . 

I n t r o d u c t i o n 

Methods f o r a n au toma t i c p a t t e r n 

r e c o g n i t i o n can be c l a s s i f i e d on the b a 

s i s o f : 

1 ) forms o f t he i n p u t i n f o r m a t i o n 

r e p r e s e n t a t i o n , 

2 ) t he i n f o r m a t i o n c o d i n g methods, 

3 ) methods f o r t he coded s i g n a l 

p r o c e s s i n g . 

The f i r s t i t e m c h a r a c t e r i z e s the 

p h y s i c a l i n f o r m a t i o n c a r r i e r and i s n o t 

o f p r i n c i p l e i m p o r t a n c e , s i n c e t he i n 

f o r m a t i o n a l d e s c r i p t i o n o f any p h y s i c a l 
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process ( image , speech e t c . ) can be 

t ransduced to b i n a r y v e c t o r s and sequen

c e s . 

The second i t e m c h a r a c t e r i z e s the 

r e l a t i o n between the p h y s i c a l p rocess 

and the code. I t i s o f impor tance t h a t 

s u f f i c i e n t v a r i a t i o n s i n the p h y s i c a l 

p rocess must cor respond t o the s u f f i 

c i e n t v a r i a t i o n s i n the ou tpu t v e c t o r . 

As f o r s m a l l v a r i a t i o n s , t h e y , as a r u l e , 

must cor respond t o s m a l l v a r i a t i o n s i n 

t he o u t p u t v e c t o r . Such v a r i a t i o n s can 

o f t e n b e n e g l e c t e d and i t i s no t neces 

sa ry t o t r a n s f e r them to the o u t p u t v e c 

t o r . I n o t h e r cases , o n the c o n t r a r y , 

t he s m a l l v a r i a t i o n s must be emphasized 

by t r a n s f o r m i n g them i n t o l a r g e r ou tpu t 

v a r i a t i o n s . H e n c e f o r t h i t w i l l b e enough 

t o r e q u i r e t h a t t he cod ing does no t d i s 

t o r t s u f f i c i e n t l y t he m e t r i c r e l a t i o n s 

wh ich shou ld be de te rmined on the i n p u t 

and o u t p u t s i g n a l s o f the encoder . 

The t h i r d i t e m i s o f p r i n c i p l e i m 

p o r t a n c e . Many methods have been s u g 

ges ted t o reduce the r e c o g n i t i o n prob lem 

to t he c l u s t e r i n g o f a m e t r i c space i n t o 

t he domains t h e number o f wh i ch i s d i 

r e c t l y o r i n d i r e c t l y r e l a t e d t o t he num

be r o f i d e n t i f i e d o b j e c t s , i . e . t o t he 

c o n s t r u c t i o n o f a d e t e r m i n i s t i c o r p r o 

b a b i l i s t i c "decode r " ( 1 ) . 

As an i n f o r m a t i o n t r a n s f o r m a t i o n , 

r e c o g n i t i o n c o n s i s t s i n t he e l i m i n a t i o n 

o f redundancy f rom the i n p u t v e c t o r . 

Th is process o f i n f o r m a t i o n compress ion 

i s f a c i l i t a t e d i n the e a r l i e r s tages b y 

d e t e c t i n g and e l i m i n a t i n g l e s s i n f o r m a 

t i v e c o - o r d i n a t e s and by a reasonab le 

amount o f f e a t u r e e x t r a c t i n g f rom the 

o r i g i n a l d a t a . I n any case , the i n f o r 

ma t i on losses are accumulated d u r i n g the 

i n f o r m a t i o n compression p r o c e s s , wh ich 

sometimes leads t o n o t i c e a b l e e r r o r s i n 

the r e c o g n i t i o n r e s u l t s . 

The p a t t e r n r e c o g n i t i o n method sug 

gested i n t h i s work leads t o lower i n 

f o r m a t i o n l osses because the i n f o r m a t i o n 

compression ( e . g . t r a n s i t i o n to a more 

l a c o n i c s i g n system) does no t necessa

r i l y precede the r e c o g n i t i o n . A t the s a 

me t i m e , the i n f o r m a t i o n compress ion is 

q u i t e f e a s i b l e as a consequence o f r e c o 

g n i t i o n i n wh ich the i n f o r m a t i o n l osses 

are m i n i m i z e d . 

The advantage o f t h i s work i s the 

d e l i b e r a t e r e j e c t i o n o f s i n g l e - d o m a i n 

p a t t e r n l o c a l i z a t i o n i n the sampl ing 

space and the r e j e c t i o n o f the space 

c l u s t e r i n g i n t o domains, t he number o f 

which d i r e c t l y o r i n d i r e c t l y depends on 

the number o f c l a s s e s . Each sample in 

t h i s space i s r e p r e s e n t e d by a se t o f 

d i s l o c a t e d v e c t o r s ( p o i n t s ) . P a t t e r n s 

be long ing to t he same c l a s s a re r e p r e 

sented in t he s i g n a l space by a se t o f 

domains the d i s p o s i t i o n o f wh ich t o s o -
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me e x t e n t r e p e a t s and g e n e r a l i z e s the 

d i s p o s i t i o n o f p o i n t s o f a c e r t a i n sam

p l i n g . 

A l e s s compact d i s p o s i t i o n o f these 

p o i n t s and domains f a c i l i t a t e s the s o l u 

t i o n o f the sample be long ing t o t he p a r 

t i c u l a r c l a s s . The l a r g e r i s number o f 

d i s l o c a t e d p o i n t s c o n t a i n e d i n a s i n g l e 

sample, the more r e l i a b l e i s t h e i r i d e n 

t i f i c a t i o n . 

The r e c o g n i t i o n p rocess i s c o n s i 

dered as a t r a n s l a t i o n f rom one language 

i n t o the o t h e r more economic one: 

1 . The i n p u t " t e x t " i s r e p r e s e n t e d 

by a se t of b i n a r y coded p u l s e sequences 

Fragments o f t h i s t e x t a re t o be r e c o g n i 

zed d i f f e r i n g i n t h e i r space- tempora l 

s t r u c t u r e o f the p u l s e p o s i t i o n . 

2 . The c l a s s i f i c a t i o n r e s u l t s i n 

the i d e n t i c a l t r a n s l a t i o n o f the f r a g 

ments wh ich d i f f e r s l i g h t l y . The t r a n s 

l a t i o n o f s u f f i c i e n t l y d i f f e r i n g f r a g 

ments i s a l s o d i f f e r e n t . 

3. Repeated t r a n s f o r m a t i o n of the 

i n p u t t e x t by a number o f t r a n s l a t o r s i s 

f o l l o w e d by on i n c r e a s i n g " a b s t r a c t i o n " 

( s t a b i l i z a t i o n ) o f o u t p u t t e x t s r e l a t i v e 

t o the i n p u t t e x t v a r i a t i o n s . 

4 . S tab le o u t p u t t e x t f r agmen ts a r e 

decoded ( r e c o g n i t i o n ) or recoded by a 

more economic code ( t h e i n f o r m a t i o n com

p r e s s i o n ) . 

I . The essence o f i n f o r m a t i o n 

p r o c e s s i n g 

Le t U B c o n s i d e r the o r i g i n a l i n 

f o r m a t i o n wh ich i s encoded w i t h o u t l o s 

ses and s u f f i c i e n t m e t r i c d i s t o r t i o n i n 

t o t he b i n a r y p u l s e sequences, d e f i n e d 
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t i o n i s 

The n o t a t i o n / 3 / enables U B t o r e 

p resen t t he i n p u t t e x t i n the fo rm o f a n 

N - d i m e n s i o n a l cube apex sequence. Th i s 

sequence g i v e n as a f u n c t i o n o f t i m e , 

w i l l be named " t h e s i g n a l t r a c e ' ' . The 

number o f p o i n t s on the s i g n a l t r a c e u n 

de r the accepted l i m i t a t i o n s / 2 / a lmost 

equa ls the i n p u t t e x t l e n g t h . 

The d i s t a n c e between the p o i n t s w i l l be 

measured by the number of n o n c o i n c i d e n t 

e lements of t he v e c t o r Aft) . We s h a l l 

be i n t e r e s t e d in many p o i n t segments o f 

the s i g n a l t r a c e 

and i n t h e i r b e l o n g i n g t o p a r t i c u l a r 

c l a s s e s . The c o n c e p t i o n o f sample i s no t 

d e f i n e d i n the t r a i n i n g p r o c e s s , s i nce 

the segmenta t ion prob lem a r i s e s i n t h i s 

case . I t shou ld be noted t h a t no t each 

segment o f the s i g n a l t r a c e be longs to 

one sample. 

I t shou ld b e p o i n t e d out t h a t the 

Hamming d i s t a n c e between v e c t o r s 

and i n t he a d j a c e n t t r a n s i t i o n i s 

s u f f i c i e n t l y l a r g e . A c t u a l l y , i f / 1 / r e 

p r e s e n t s the random r e a l i z a t i o n w i t h 

u n i f o r m and independent d i s t r i b u t i o n o f 

zeroes and u n i t s , then the d i s t a n c e p r o 

b a b i l i t y p ( d ) i n t he a d j a c e n t t r a n s i -

I t f o l l o w s f rom the above f o r m u l a , t h a t 

o n the average the " l e a p " i s v e r y l a r g e 

/ 5 / 

The " l e a p " fo rm i s one o f t he e s s e n t i a l 

p r o p e r t i e s o f the s i g n a l t r a c e . 

Le t u s f i x i n N-cube the s i g n a l 

t r a c e co r respond ing t o a r e a l i z a t i o n o f 

the i n p u t t e x t i r r e s p e c t i v e o f whether 

the t r a c e be longs t o the p a r t i c u l a r 

c l a s s e s . Us ing we l l - known taxonomic me

t h o d s , the t r a c e p o i n t se t can be c l u s 

t e r e d i n t o two p a r t s in such a way t h a t 

the boundary zone would be the l a r g e s t . 

The s e p a r a b i l i t y c r i t e r i o n can take i n t o 

account t he number o f s h o r t d i s t a n c e 

p o i n t s b e l o n g i n g t o d i f f e r e n t s u b s e t s , 

the v a l u e s o f t h e i r d i s t a n c e s , e t c . I f 

the c r i t e r i o n f o r e q u i d i s t a n t n e s s o f the 

separa ted subse ts i s chosen, then the 

s e p a r a t i o n s u r f a c e can be c o n s t r u c t e d 

i n s i d e the boundary zone and the sepa ra 

t i o n f u n c t i o n can b e d e f i n e d 

/ 6 / 

where y (t) i s " 1 " , i f the p o i n t s a re l o 

ca ted on one of the s u r f a c e s i d e s , and 

" 0 " , i f t he p o i n t s a re l o c a t e d o n the 

o p p o s i t e s i d e . 

The s e p a r a t i o n f u n c t i o n / 6 / a l l o w 

the t r a n s f o r m a t i o n o f the t e x t / 1 / and 

o t h e r s i m i l a r t e x t s i n t o a c e r t a i n d i f ' 

f e r e n t t e x t I 
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For the concordance of the text / 1 / and 

/7/ lengths i t is supposed that the 

f i r s t of them is added by n-1 zero 

signs which are not taken into account 

in tact numeration. If powers of the se

parated subsets are equal the leap pat

tern of the trace / 3 / causes an appro

ximately equal probabi l i ty of t rans i 

tions in the 

output text / 7 / , i . e . the absence of no

ticeable correlat ion between the adja

cent symbols. It lays a foundation for 

obtaining high informative output reac

tions for the appropriate input. 

In the case of long texts 

i t is convenient to consider 

transformation as a translat ion from one 

language into the other one. The trans

la t ion has the following properties: 

1. Numerous s l igh t ly d i f fe r ing 

texts are transformed into an ident ical 

output text (the s tab i l i za t ion e i fec t ) . 

Suf f ic ient ly d i f ferent texts correspond 

to the di f ferent translat ions. Indeed, a 

lo t of small differences in the input 

text leads to proportional sh i f ts of the 

signal trace points. If the removing 

point does not cross the separation sur

face, the output text does not change. 

2. Recognition properties of the 

t ranslat ion are not uniform in th is pro

cess: the best s tab i l iza t ion is observed 

for the N-cube points located far from 

the surface, while the worst s tab i l i za

t ion is observed for the points located 

near by the surface. 

3. The effect of an increase in 

the variations is observed for the s ig 

nal trace points located on the surface 

or in the v i c i n i t y of i t . I t is caused 

by the fact that the single d is tor t ion 

of the t e x t / 1 / leads to single shi f ts 

of n signal trace points. This feature 

should be taken into account in the se

parabi l i ty c r i t e r i on . Taking the d i f 

ferent separation surfaces, one can en

sure the wanted metric transformation 

of the input text . 

4. A new text composed of "quota

t ions" of the text used in the training 

process w i l l be reproduced on the trans

la tor output in the form of associated 

fragments of the output text fol lowing 

the appropriately changed sequence. The 

l imited quotation d is tor t ion do not 

affect the translat ion correctness. 

5. Invariant output text fragments 

can be considered as a l i s t of classes 

related to the appropriate quotations 

on the input. Variable output text f rag

ments are associated with the quotation 

jo in ts on the input. These output va

r ia t ions are grouped into bursts of ma-

halfwidth of the separation zone. If the 
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i n v a r i a n t f ragments o f the ou tpu t t e x t 

a re cons ide red as r o o t s o f words, t hen 

the v a r i a b l e ones cou ld be cons ide red as 

an ad jus tment of the grammar. 

6 . S t r o n g l y d i f f e r e n t i n p u t q u o t a 

t i o n s a re t r a n s l a t e d i n t o d i f f e r e n t o u t 

pu t " w o r d s " . The s h o r t e r q u o t a t i o n s can 

n o t be c o n t a i n e d i n the l o n g e r f r agmen ts . 

Thus, the s l i d i n g segments o f the ou tpu t 

t e x t can be r e a d i l y r e g i s t e r e d on the 

s h i f t r e g i s t e r b y the decoder ( r e c o g n i 

t i o n ) or can be recoded i n t o more econo

mic code ( i n f o r m a t i o n compress ion ) . On 

the o t h e r s i d e , the above p r o p e r t y can 

be cons ide red as l i m i t a t i o n s on the m i 

nimum i n p u t t e x t q u o t a t i o n l e n g t h . 

7. Tak ing the d i f f e r e n t s e p a r a t i o n 

s u r f a c e s , we de te rmine one o f the a r t i 

f i c i a l languages f o r the t r a n s l a t i o n . 

C l u s t e r i n g N -space i n t o many r e g i o n s 

and v a r y i n g t h e i r d e s i g n a t i o n s , we can 

extend the v a r i e t y o f a r t i f i c i a l l a n g u a 

ges and make an a t temp t to approx imate 

one o f them to the n a t u r a l ones, e . g . to 

t r a n s f o r m the speech i n t o the t e l e t y p e 

code. 

8 . I t i s p o s s i b l e t o suggest t h a t 

t he c l u s t e r i n g o f N-space c a r r i e d ou t 

a f t e r the l o n g p i t h y t r a i n i n g cou ld l e a d 

t o the c r e a t i o n o f a t r a n s l a t o r e n s u r i n g 

a s t a b i l i z i n g t r a n s l a t i o n ( r e c o g n i t i o n ) 

o f t h e words , wh ich a re no t used i n the 

t r a i n i n g . 

2 . E s t i m a t i o n o f r e c o g n i t i o n e f f i c i e n c y 

i n the w o r s t i n d e t e r m i n i s t i c case . 

Let us suppose t h a t t he i n p u t t e x t 

/ 1 / i s r ep resen ted b y a se t o f b i n a r y 

pu lse sequences, i n wh ich zeroes and 

u n i t s a re d i s t r i b u t e d i n d e p e n d e n t l y and 

u n i f o r m l y . I t i s necessary f o r the r e c o 

g n i t i o n t r a n s l a t i o n o f the t e x t t o know 

i f i t i s p o s s i b l e t o separa te the s i g 

n a l t r a c e p o i n t s i n t o two subsets i n 

such a way t h a t the p o i n t s would no t mo

ve f rom one subset to the o t h e r , as a 

r e s u l t o f s i n g l e s h i f t s o f the p o i n t s . 

Th is c o n d i t i o n i s d e l i b e r a t e l y observed 

i f the subset p o i n t s a re d i s t a n t f rom 

the s e p a r a t i o n s u r f a c e a t l e a s t by one 

o f the c o - o r d i n a t e s . 

A c a l c u l a t i o n w i l l be g i v e n below 

o f a p o s t e r i o r i d i v i s i o n o f the random 

N-cube p o i n t s by the zone c o n s i s t i n g 
N 

o f random p o i n t s . 

I f these separa ted subset a re c o n 

t a i n e d i n two Hamming's spheres w i t h 

t h e i r c e n t e r s l o c a t e d a t t he p r i n c i p 

d i a g o n a l , t hen the number M o f p o s s i b 

l e s e p a r a t i o n zones i s equa l t o the num

ber o f complementary v e c t o r p a i r s o f 

the N-cube p o i n t s . Then we ge t 
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Le t each o f t e s t s r e s u l t i n e l i 

m i n a t i o n o f the zones c o n t a i n i n g 

f rom the s e p a r a t i o n zone s e t . I f even 

one zone w i l l rema in a t t h e end o f the 

t e s t s , then the d e s i r e d d i v i s i o n i s p o s 

s i b l e . The d i v i s i o n p r o b a b i l i t y shou ld 

be d e t e r m i n e d . 

The g e n e r a l s e p a r a t i o n zone se t has 

a symmetr ic l o c a t i o n in -cube a c c o r 

d i n g to the zone f o r m a t i o n l aw . Each p o 

i n t o f -cube be longs s i m u l t a n e o u s l y t o 

the d i f f e r e n t s e p a r a t i o n zones. The num-

t h a t t h e i r zones fo rm a s i n g l e - l a y e r 

pack ing c o n t a i n i n g a l l -cube p o i n t s , 

and t h a t the g e n e r a l se t o f /* ! zones can 

A c t u a l l y such a d i v i s i o n can be c a r r i e d 

out o n l y a p p r o x i m a t e l y . For the p a r t i c u 

l a r l a y e r , the p r o b a b i l i t y t h a t a l l 

s e p a r a t i o n zones w i l l c o n t a i n the p o i n t s 

by ( 3 ) 

Hence the p r o b a b i l i t y t h a t a t l e a s t one 

n e u t r a l s e p a r a t i o n zone can be founded 

the s i g n a l t r a c e p o i n t s i n t o subse ts can 

b e r e a d i l y f o u n d . I n c o n n e c t i o n w i t h t he 

s u g g e s t i o n o f -cube pack ing s e p a r a b i 

l i t y , t he r e s u l t s / 8 / and / 9 / shou ld b e 

cons ide red a s the upper l i m i t e s t i m a t i o n 

The lower l i m i t e s t i m a t i o n can be o b 

t a i n e d on the assumpt ion t h a t each l a y e r 

o f -cube pack ing c o n t a i n s o n l y one o f 

m n e u t r a l zones. 

The p r o b a b i l i t y f o r the p o i n t 

t o be con ta i ned i n one o f the f i x e d s e 

p a r a t i o n zones i n a s i n g l e t e s t i s 

The c u r r e n t v a l u e of the r e m a i n i n g zone 

number is des igned by Then the 

mean number of t he s i n g l e ube p o i n t 

pack ing by the s e p a r a t i o n zones i s 

The expected va lue of the r e m a i n i n g zone 

number a f t e r the nex t t e s t i s 

where 

Then the expected v a l u e of t he num

ber o f the zones r e m a i n i n g a f t e r t he 

t r a i n i n g can be r e a d i l y o b t a i n e d : 

i n independent t e s t s i s g i v e n 



The p r o b a b i l i t y t h a t each p a r t i c u 

l a r zone w i l l rema in a f t e r the t r a i n i n g 

i s . The p r o b a b i l i t y t h a t a l l zones 

w i l l b e removed i s 

Hence the d e s i r a b l e s e p a r a t i o n o f t he 

s i g n a l t r a c e p o i n t s i n t o subse ts can b e 

f o u n d . The l a r g e r i s t he e a s i e r t h i s 

s e p a r a t i o n can be c a r r i e d o u t . 

3 . The wo rs t d e t e r m i n i s t i c case . 

Much worse t h a n the random l o c a t i o n 

o f t he s i g n a l t r a c e p o i n t s i n N-cube 

i s a s e t o f l o c a t i o n s so de te rm ined t h a t 

a l l p o i n t s occupy u n i f o r m l y the N - c u 

be volume, be ing separa ted by equa l d i s 

tances 

Then we have 
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C o n c l u s i o n s . 

Acco rd ing t o t h e above c o n s i d e r a 

t i o n s the f o l l o w i n g c o n c l u s i o n s can be 

drawn: 

1 . Correspondence between the num

ber o f d i s t i n c t i v e p a t t e r n s and t h a t o f 

the a p p r o p r i a t e sepa rab le domains o f the 

s i g n space i s no t necessary f o r t he p a t 

t e r n c l a s s i f i c a t i o n . 

2 . The t r a n s f o r m a t i o n suggested i n 

t h i s work does n o t r e q u i r e a p r i o r i s o 

l u t i o n o f t he i n p u t t e x t segmen ta t i on 

p rob lem. 

3 . To improve t he c l a s s i f i c a t i o n 

the d imens ions o f t he s i g n a l space s h o 

u l d no t be reduced . Hence: 

a ) t r a n s i t i o n f r om the i n i t i a l c o 

o r d i n a t e s to a more economic s i g n system 

i s n o t necessa ry . 

b ) l e s s i n f o r m a t i v e c o - o r d i n a t e s 

shou ld no t b e l e f t o u t . 

4. The suggested method enab les ue 

t o c a r r y out t he i n f o r m a t i o n compress ion 
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w i t h i n any l i m i t s g i v e n i n advance as a 

consequence o f the r e c o g n i t i o n , 

5. The suggested method has some 

f e a t u r e s o f i t s n e u r o - p h y s i o l o g i c a l p r o 

t o t y p e , the b r a i n , i n p a r t i c u l a r , t h e 

d i s t r i b u t i v i t y phenomenon. The concep 

t i o n o f r e c o g n i t i o n t r a n s l a t i o n i s the 

l i n g u i s t i c t r e a t m e n t o f t he c o n d i t i o n e d 

r e f l e x ( 4 ) . 

I t shou ld be no ted t h a t t he segmen

t a t i o n prob lem s o l u t i o n i n t h i s case i s 

c l o s e l y r e l a t e d t o t he p rob lem o f s h i f t , 

ang le and s i z e i n v a r i a n c e i n the p a t t e r n 

r e c o g n i t i o n . The s o l u t i o n o f those p r o 

blems i s d i f f i c u l t , s i n c e the samples 

b e l o n g i n g to t he same c l a s s have l a r g e 

Hamming's d i s t a n c e s . At the same t i m e , 

i t i s u s u a l l y i m p o s s i b l e t o f i n d any 

m e t r i c s wh ich would n o t be connected 

w i t h a b r u p t l eap v a r i a t i o n i n the d i s 

tance in one -s tep t r a n s i t i o n . One can 

see t h a t t h i s " d i f f i c u l t y " has been used 

i n t h i s work a s a n a t u r a l b a s i s f o r the 

s e p a r a t i o n and c o n s t r u c t i o n o f n o i s e - r e 

s i s t a n t ( s t a b i l i z i n g ) t r a n s l a t i o n i n t o 

a n a r t i f i c i a l l anguage. 

Hence one shou ld t r y to o b t a i n t he 

" l e a p " s i g n a l t r a c e b y the a p p r o p r i a t e 

c h o i c e o f t he q u a n t i z a t i o n s t e p , m e t r i c s , 

scann ing e t c . The seeming i n c r e a s e i n 

c o m p l i c a t i o n o f the r e c o g n i t i o n p rocess 

due t o the m u l t i p l e r e p r e s e n t a t i o n o f 

samples i n a n / r - c u b e i s n o t the case 

i n d e e d , s i n c e t he ube d i v i s i o n can 

be made by the s i m p l e s t methods. The 

l a c k o f a p r i o r i l i m i t a t i o n s f o r t he 

number o f separa ted domains a l s o f a c i l i 

t a t e s the r e c o g n i t i o n p rob lem i n compa

r i s o n w i t h o t h e r a v a i l a b l e methods. Cu r 

r e n t c l u s t e r i n g t echn iques and i n p a r t i 

c u l a r , tazonomic methods a r e e n t i r e l y 

accep tab le f o r t he s o l u t i o n o f t he r e 

c o g n i t i o n prob lem by t he methods men

t i o n e d above. 
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