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KETURI RAIDOS ZINGSNIAI — | %
1962 - 2020 m.

MATTER ENERGY

D::K’

1.Pirmasis zingsnis - 1962-1964 m;

2. Tiksliniy aspirantiry laikotarpis - MASKVA -
1964-1968 m;

3. Biofizikos-Neurokibernetikos laboratorija -
1969-1990 m;

4. NEPRIKLAUSOMYBE - jau BIOFIZIKY DIPLOMAI -
ir laisvé mokslui veikti ,1991-2000- bei véliau.....
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VU Rektorius, matematikas kibernetikas -
prof. Jonas KUBILIUS -
mokslo strategas

1962 m. susiformuoja huomone, kad Zmonijos ir Lietuvos mokslo ateitis
ne fizikoje ir ne chemijoje, bet
gyvybés Bio-moksluose pastatytuose ant tiksliyjy moksly pagrindo, ir,
neklausydamas Maskvos,
kuria BIOFIZIKOS ir BIOCHEMIJOS katedrq
Siy krypciy specialisty ruosimui
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BIOCHEMIJOS ir BIOFIZIKOS

ENERGY

KATEDRA 1963 m.

Vedéjas - L
doc. A.Malachovskis - M <
( BIOCHEMIJOS h / BIOFIZIKOS W >
S

LABORATORIJA LABORATORIJA
Vyr. lab. R. DuSauskiené Vyr. dést. E. Naruseviciu

Vyr. prep. B. Sadeckiené Asist. D. Kirveli
asist V. vanages PER AKIS | SMEGENIS

/| Dest. H. Vaitkevigius J JJ

Vyr. lab. Stp. Bagdonas
\ Lab. Z. Martinas

GMF dekanas,
doc. Vc. Chomskis
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KPI ir KMI NEURO-KIBER-FIZIKAI
KMI klinikose, seminarai 1960-1962 m.

ENERGY
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ENERGY
D : K’

1. FIZIKO-CHEMINE BIOLOGIJA ?

Kas yra - BIOFIZIKA [?

2. Bio-Kiber-Fizikine ORGANIZUOTVY
SISTEMY TEORIJA ?

3. BIOTECHNOLOGIJ\) MOKSLAS ?

4. BIOINZINERINES KURYBOS MOKSLAS ?



=& BIOFIZIKA SIAURAJA PRASME |
7 M)

Zinomy fizikos désniy gbi
- paaiskinti nepakanka.
WHAT IS LIFE? = Gyyybei aiskinti turés bati

The Physical Aspect of the — qtpasti nauji désniai. ...
Living Cell

BY
ERWIN SCHRODINGER

SENIOR FROFESSOR AY THE DUBLIN INATITUTE YOR
ADVANCED ATUDIES 7

1944 m. Anglija

GYVYBE
?

GYVA
SISTEMA

CHEMIJA
(MEDZIAGA)

V4
FIZIKA
(ENERGIJA)

Biofizika siaurgja prasme —
Fiziko-cheminé biologija



TEORINIAI ORGANIZUOTY SISTEMY

ENERGY

PAGRINDAI (Ivadas i kibernetikq)

| | JEDRZEIA®
~ SNIADECKIEGO,

MEDYCYNY DOKTORA,

Teorya Jestestw Organicznych.

Tai SISTEMU BIOFIZII(A

JANn KoCHANOWSKI,

Tom L

1804 m.

/ " /7 = \_,/)A /"":A-- i
Salesy Fordrasdy FCirTsic o

, kai materija organizuota ir gyva, |
turi jq veikti kazkokia ypatinga jéga, kuri ja, zaliq, beforme . wanszawi, o4 H
ir nejaudriq, sudélioja j organine formgq ir suriSa. ... Seneelle e “
Neprlklausomal nuo jos prlglm'rles TO'IGU ja vadmsume ok A
orgamzuq;anc:cua arba organine jéga." g
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W=l ) GYVYBES ESME PAGAL A.Sniadeckj

D::K’

Pries 200 mety A. Sniadeckis saké "...organizuojancioji arba organiné jéga.”

Siandien jis sakyty:
"...organizuojancioji iIr organiné jéga.”,

suprantant,
kad organiné jéga yra sistemos cheminé - Gibso laisvoji energija,o

organizuojanti jéga - tai informacija,
kuri valdo fizinius organizuotos sistemos vyksmus,
juos nukreipia funkciskai tikslinga kryptimi.
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MATTER ENERGY

D./K

1932 — 2000
Prof. Jonas KUBILIUS, 73 nuo 1977 m.
Lietuvos MA Kibernetikos Tarybos VU Ekonominés
Pirmininkas kibernetikos ir

Vilniaus Univeriteto BIOFIZIK() sefai - kibernetikai

Prof. Laimutis TELKSNYS ir
akad. Vytautas STATULEVICIUS

L
ﬂ‘ -
,
-
- E
)
¥
3
!

.....

MavimuHac
Eqpem
3asimaHosuY

finansy fakultetas
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INFORM fy— \
l 1 .« e — L
ENERGY Regos Analizatoriaus Neuroelektriniy ®)
Procesy Kibernetikos modeliavimas CL-CD

\
M < =
Vilniaus seminaras: L

NERVY SISTEMOS BIOELEKTRINIY PROCESVY
KIBERNETIKA

1963 m.

Pagrindinis pirminiy idéjy
generatorius [

fizikas Eimutis B2 b
NARUSEVICIUS i@

1963 m. Vasaros stovykla Pa-Kretoné; 4

1964 m. Vasaros stovykla LAKAJAT;

1965 m. Vasaros stovykla Raseje;

Rinkinys:
OuHamuka HeUpoHHbIX ceten (1966). BunbHioc: BlY.



ANTRASIS ZINGSNIS |
TIKSLINIY ASPIRANTURU TARPSNIS

<T M
1964 - 1968 m. Maskva, ‘<
Maskvos Lietuviy Aspiranty Akademiky

Kolonija
MLAAK | >

O VILNIUJE
E. Narusevicius, R. Ziliukas, A. Smilgevicius
Vasarinés Statistikines Biofizikos
konferencijos Palangoje:

1. Cratuctuveckaa anektpogpusmonorusa, 4.1 (1967). BunsHioc: BIY.
2. Ctatuctuyeckas snexktpogpusuonorus, 4.11 (1968). BunbHioc: BIY.
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Antroji moksliné
publikacija

ENERGY

Dr. Nikita Vladimirovicius

POZIN'as, )
TSRS MA TECHNINES

KIBERNETIKOS,
véliau
VALDYMO PROBLEMY) I-tas

Prof.Evgenij Nikolajevic
SOKOLOV'as,

Maskvos Universiteto
Biologijos ir
Psichologijos fakultety
Neuro-Psicho-Fiziologas

EHO® N S HKA

1967

MOJIENL HEWPOHHON CETH,
- BBULEJISHOUWER NOJUIHATIAZOHDLI
HHTEHCHBHOCTH CHIHAJIA

Tow X1, nwn, | 195

A, W KUPBERNCG, 0. B. NO3INN, E. 1. Coxonon

Hncruryy anzanaTiee & TeAeMeTanuRy € 1eyimechod xnfiepnernan) AH CCCP, Mo
Mormoscrnd 200 ydaprrveswwd wnvepvurer wee M. B, Joxosocosg

I dmvnaocuneckue cocdesna o mexannae MOCHPRITIY WRTOMERBROCTH,
Tlepeaas smencsocTs menimy o e ICPIPePITCCKIN OFACT S
GIELTNTOMIIMX CHCTU M .\."ilﬂk‘l’(‘]‘l!()'l':()l CACAVOBEMI eI "p
TAMIT ) NCPEKOIPOBIHNC WITCHCIIMIOCTIE CIyliatn & HEPRHEE IMIYILUH
CHTEN0 C AOrapIupnaeckin apeadpasonanes w peucnropax, ) ¢ yeuae
I PRIAPAMNTCAR YOCAIMIBACTCR Ui iu oL pBHEEA FNCNCHTOD, BOINICKAC:
MUX B PCARINIO, T. €. DOCAPHATIC IHTCHCIHNEOCTH XIPAKTEPHAYCTCH Tahsne-
SHCI0M PabOTAIULEX HEPRHBIX 3aeMeNTOB,

B nocacanne roaw waywenue orneros HETPOHON 1A PAZHHX YPOREAX 3
TEILHOA M CTYXOBOI CHCTEM MOKAINA0 HAIMYHE TAKIX nefiponon, KoToprae
WAGHPATCAMIO PLATUPYIOT na ONPCACACHNYIO CTOACHL HNTOUCHANOCTY CIir-
naaa.

Yanwan [1] noxazan, sro wueso n NIOTIOCTL CIRAKOB, FeNepupVeNIdx
OTALALICHT TRHEANONION KACTKOM CeT9aTKA SNTYLRIKH, 3¢ ARANCTCR MONOTON )
nO3pACTaIEd Py uKIIeA INTCHCHBNOCTI chera. DTt HOKNIATEAN, ROCTHRIYD
ATR KOHKPCTHON KACTKH MAKCHMAABIOFD NANCHNR NPt ORPEICICHHOR yN-
TCHCHBHOCTH, 3aTeM CltnmanTen. Mxprayena i Castconona (2] obnapysian,
70 HCHUPOHE, OTHCHAKIMIE TONLKD B ONPCACICRNON Auan: A0 HHTENCHNIO-
CTel COLTORONO CHritasa, coacpmares u lectum oplicum ssiryimgn. Annyo -
HUC PCayanTaTed nabaoaaance y psiaa HEHPONON IAPYAHOrD KOTCHATOY O
Texa [3] w nepennero Anyxoasun (4] n omdtax na HCANCCTCINPOBANIE X
Kpoaukax. Ha stux paGor masncisseren, 1ta na PAINMX YPOBISX 3PUTE 10100
CHETEME WrneloTed neliponil, Kotoplae paGoraint COTCKTINIO — YORLKO (it
ONPLACACHIIX IHANCHHAX HUTCHTHBHOCT CBOTOROID clrnaai,

Ecan sonyeriern, wro natamoaacxune IPAKTI © pudiore ueitponen Xapikre-
PHIYIOT OCHONNYIO 3AKOHOMCPIOCTI Repeaasn HHGOPMAIIE ob HITCHCInIn-
CTI CHETA, TO MO0 YKAIATL HA NX COFAACONANIOCTL, ¢ TPYIO OOBACHIM a3
Anacinex pespyrventa. B puae caywacn PR HCRYCCTIOIIOM  OBLIICI
Y NCAORCKD nOPOrOn DOCOPUATHS SPKOCTI CILIBHIE PARVIPAKNTCTI NEL ARG
XIT OHLYNLCHIC APROCTH TAKOE Ke, AN Aame Goaee CHABIO, wen B uopuc 5],
310 RRACHHC MO0 OGHSICHNTE TeM, 810 AP manaeimem nelipogon, jeoon.
TAKHUNX 1B OBANCTI MaaX HATCNCHMIOCTCN, OCTInTey NeRpoi, pearupyn-
U e clenne [MEIpaRITCAn, 1 oNcin CUIE QUPCEAtARIOT CYOLCKT e
OIRNIRCINE SIpKOCTIL.

Ouecnn xnpaktepnue nntawreis O TCPCKOTNPOBDIIN HINTCHCIIE i
CACNINL API MIYUSHIN CAVXONON CHETEMLI Yeranovacio (6], yro wefipon
KOXACIPHLWX ANED HMCKT KOJOK0A000PAINYI0 JADHCHMOCTL MACTOTH OTHETS
OT HHTENCHBHOCTH 3BYKODOTO CHrHAAA, MukposnekTponiwe HCCHCA0BaHIN,
ApopeaeHntic Ha NPOCKUHONION 30He CAYX0B0f Kopul Kowxy {7], nossoauan

148
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&’ BIOFIZIKA kaip BIONIKA

AKAOEMMA HAYK CCCP

HAYYHbIM COBET MO KOMNNEKCHOM MPOBJEME «KMBEEPHETUKA

Dobilas KIRVELIS, Vygandas VANAGAS

POBNEME WKABEPHETUKA

BOTMPOCHI
BUOHUKMN MPOBMEMbl BMOHMKM

Technika mokosi 1967 m.....|............1973 m.
iS gyvyjy organizmy: i
medziaga lektoriui

HEKOTOPBIE BOMPOCHI HEAPOHHOW JIOTMKH

A. U KUPBENMC, H. B. NO3UH

Ka H3BUC ( IBUACHHC NONATHA Y'<[ bHOI( ‘ML‘I‘\M.J_ T. « MOZeTHpOoBAaI
Heupona JTHCKPETHBIM \‘\'IN‘:' BbIM 3JICMCHTOM CBA3AHO ( I0NBITKAMI TTPHMC
HITL K ONHCcaino patoTbl HCIPOHHBIX CeTell annaparta JABYN3HAYHONH MaTeMaTn
yeckoii dorukn (Mak-Kaanox, Tlurre, 1956; Konuu, 1956, KaaGepteon, 1956;

Heiivan, 1956; Aizepyan it ap., 1963). Oanako naxoniacnne Gu3HOI0rHYCCKHX
cBelenit o paGote neiiponoB (I'panut, 1957; Ikkas, 1959) yreepxaaer npex
cTaienne o Heiipore kak 00 anaioroBoM sacmente. lanubie 31¢KTpodH3nono-
run (Parandgd, 1964; 10ur, 1964 Tepmyuu, 1965, n ap.) o paGote oTaeabinix
VYACTKOB  Helponnbix cerei IHATH3ATOPIILIN, ABHIATEALILIX, aCCOILHaTIB-
HBIX BLISIBJSIOT HEAOCTATOYHOCTb  1ONBITOK NPCACTaBHTL patoTy  coelilic-
HIT 1CHPOIIOB ¢ MOMONLLK) ABY X3HAUNON JOTHKH. B 3THX YCJAOBHSIX NPONCXOAAT
H, Koneuno, 6yAyT NPOHCXOANTL B JaJbHeHlIeM NOHCKI MATeMATHYCCKOTO anna-
pata, npuroAHOIro A5 OnHcanis Mexannama paboTbl HelipolHLIX nencit, piavane

NOTa O NTNOCTEHRITTHX

Vilnius,.......Zinija, 1976.




e 1964 - 1969 Maskva, — @5
Maskvos U-to profesoriai | -S€B,

D.JK B

: M 3

‘/ Prof. <—D %LT
V. P. ZINCENKO

Prof.
S. V. FOMIN'as

Prof.
E. N. SOKOLOV'as

e
A
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1965-1969 m. VU MLAAK'o (Maskvos Lietuviy Akademiky Aspiranty klubo)
Neuro-Bio-Psicho-Kiber-Fizikai
sveikina Evgenijy Nikolajeviciy SOKOLOVA su 85-¢iu
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1968 - 1975 m.
TRILYPE-KETURLYPE

Biochemijos-Biofizikos-Genetikos
katedra

Nuo 1969 m. neperatestuotas E. Narusevicius

BIOCHEMIJOS, BIOFIZIKOS IR GENETIKOS KATEDRA
1969-1971 m.m.

2\ Vedéjas
"% doc. A.Glemza / Slintale f i I \ GENETIKOS GRUPE
. :" N .
5 e o/ Biofizikos- | Prof. P. Snarskis
LilOCHE#‘(I)JR(l)JsA \ ; Lastelés biofizikos neurokibernetikos grupé || Vyr. dést. V. Raskauskas
BORA . . o : .dest. V. Ranéelis
Vyr. Dest. B.Juodka ! grupe { Asist. D. Kirvelis ; vvg dest. R. Lekevitius
Asist. J. Kadziauskas | V.dest R Ziliukas : + Asist. V. Vanagas ‘ Asp. A. Luksiene
Vyr. lab. V. Sabaims!(lel_\é | Asist. A. Smilgevitius |} Jmb. J. Ketleris _ : Asp. Z. Kalpokaite .
Asp M. Snietkuté 3 ¢ E Jmb. 5. Aleksejenko | Lab. 0. Kazlauskiene
Qw' prep. B.Sadeckiené / e -« Inz. A. Norvila ! K
| Inz. E. Tuzikas |

L k ____________________ /*
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https://www.vle.lt/Portals/0/Images/Article/78282-1.jpg

INFORM PAGRINDINIS VU BIOF
MATTER ENERGY IZIK -
1969 - 1990 m. CL-CD )

D /K
L

D.Kir\'e\is , A Sl}\ilgevi(tills.
\/.\/anagus : R.Zillukas

| BIOFIZIKOS
| ABOR ATCRINIAI
DARBAI

1l

\ILNIUS 1978
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ENERGY

Vanago ,LAIPTELIAT"

STATISTICS of HYPOTHESIS TESTING

in VISUAL IDENTIFICATION

Repeat ‘| Hypothesis | Number of
Subject number Latency testing time | Hypothesis
No exp- [mS] for 100 %
. ' ' [ms] | recognition
1 V.V. 4 16+1,0 | 8+1,0 4
2 D.K. 3 35:1,0 | 820,23 | 45
3 A.S. 2 16+1,0 | 10+ 1,0 5
4 M. 3 18+1,0 | 8+1,0 5-6
Dynamics visual perception for subject D.K.
[%] [%]
120
- 100
- 80
- 60
- 40
- 20
0

[mS]

=3 Differential dynamics —— Integral dynamics
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ENERGY
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ORGANIZMVY ir ROBOTY REGA

Y Visasajunginis Simpoziumas, Vilnius, 1985

BIOFIZIKA

BIOCHEMIJA

Regos neurofiziologijos

Teariné neurokibernetikos
grupe ir
eksperimenty automatizavimo,
informacijos apdorojimo bei
kompiuterinio modeliavimo

Regos psichofizikos ir
psichofiziologijos grupe
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ENERGY

BIOFIZIKOS-NEUROKIBERNETIKOS labé

Eksperimentinis kompleksas ir DARBUOTOJAI

Neurofiziologija

Y

C —

E- —] EEG-Reg.
cl—]

2

Psichofizika-Psichofiziologija LV




g Katés neocortex regos zonos
2Etd  COMPLEX neurony receptyviniy lauky
grupes

i ¥ o ‘ Dalia
\qwm/ Stabinyte

| by
K, =099t409 Kp=7 5‘: =gﬁgf¢ Q662009
Wy =59 26° U)y=67°% a, =zo.i‘ 23
-‘P
b n
)
X ~017009 K, =097 4006 K3=091009 K3=095% 008
~ 3 g~ Y% ¢ h 7
&5 J60° y Wy=147°¢27° W3 1235 45°
c 4
~f
Ky=0R092006 K3=0591 406 Ky=0992002 Ky=098+305
Gy= 7702740 =930 24° &y =61°t75° Wy= 1152 39°

Svetlana Aleksejenko

8 pav. Katés smegeny regos zonos neurony klasifikacija pagal jy reakcijy pobiidj
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MATTER
D : K'

1970 - 1990 m.

Buvo kuriamos akys
ROBOTAMS

Dirbtines regéjimo sistemos:

1. Panevezio EKRANUT;

2. Luno-Marsa -Chodui - Gatcinai;
3. Baumano Technikos U-to
povandeniniams robotams;
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Infraraudonosios sviesos , A
i Panevézio Kineskopy Gamyklos

A. Daktarilnas

D. Kirvelis

V. Vanagas

V. Gustaitis

Vilnius State University

KYS*

3PUTEABHOE YCTPOMCTBO
OAS POBOTA- MAHUMYAATOPA

VISUAL SENSOR FOR
ROBOT-MANIPULATOR

DIE VISUELLE EINRICHTUNG FUR

NEAN DORAOTED — MMANIPINNTIATOD
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ORGANIZMVY ir ROBOTY REGA

Visasqjunginis Simpoziumas, Vilnius, 1985

MATTER ENERGY

Simpoziumq atidaro VU Rektorius
prof. Jonas Kubilius, dalyvaujant
dviem Aukstojo ir Viduriniojo

Spec. Mokslo ministrams,
Simpoziumo Pirmininkas

prof. A.L. Byzovas (Maskva, IPPT),
uz jo sedi,

Regos psichofiziologijos moksliniy
tyrimy autorotetas Fiziol. I-tas
prof. V. D. Glezeris (Leningradas)
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BIOCHEMIJOS ir BIOFIZIKOS KATEDRA

2004 m.
e. p. vedéja
dr. S. Sasnauskiené
BIOFIZIKA

E Neurobiologijos s ' Teoriné .

/ B_IOCHEMIJA - \ : grupé , neurokibernetikos |

UNESCO_lr.Europos Komisijos \  Doc.O.Ruksénas grupé :

Pavyzdinis mokslo centras o /. Doc.D.Kirvelis !

Prof. B. Juodka '_‘_:::::::::::::‘.::::’_‘

p A T = ;' Eksperimenty ';

Molekulinés biologijos Lastelés biochemijos i Neurokibernetikos i kompiuterizavimo |

grupeé | grupé ' grupe - (biometrijos) :

Prof. B. Juodka Dr. V. Kirveliené i Doc.R. Satinskas | ' grupe :

\ R -~ M.d. A. Daktariinas :

] As. K. Beitas :

T Y | I | X ;

Molekulinés biologijos Membrany biochemijos 2 . . U SI000000000000000000 L
. . ' Regos psichofizikos %
o EgSrUI')?d“'I' . or. R Dgrupel : g I;mpé 1 Lastelés biofizikos
r. E. Suziedéliené L r. R. Daugelavicius : Dr. O. Guréiniené o grupé :
: Dr. A. Soliinas ©) V.m.d.V. Sakalauskas |

Ekologinés e

toksikologijos grupé
Dr. A. Cetkauskaite
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2007 m.

Dositas Ximveus - Vilnlaus

unhersiteto Bochemijos i biofirikos
katedros docentds, Yra hagns Kauno
politechnikos instituto (dadar Xaunc
technologijos universitetas) matemsa-
tiniyg bei skaicisvimo priecasy ir jren-
gimy spocialybq, Valdyms problemy
Institute (Maskva) blonikos aspiran
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The Jerusalem Intemationsl Conference on Meural Plasticity and Cognitive Modifisbility (June 2-5, 2013, Jerusalem, Israel)

Homunculus of vision inside the brain:
neuro-design of the functional organization

Kirvelis D.

Eazimieras Simenavicius University, Vilnius, LITHUANIA

Summary

Hypothetical homunculus of vision nenro-design architecture and functional organization schemes are
presented. The finctional orgamization and neuronal layersd structures of the visual analyzer on cognitive
psychology and neurolegy visual perception-imagination 1s constructed. The interpretation of visual perception,
morphological structure of visual systems of animals. neuron-physiological, psychological and psyche-
physiological data i the light of the theoretical solutions of image recognition, visual perception processes
simulation enable active analysis by synthesis (A-by-S) or closed ] loop coding-decoding (CL-CD) converged
neurc-information processing technclogles

Keywords. homunculus, visual cortex, neural layers, sensory screens

Introduction

The idea of the neacortical brain homuneculus as a pictonial representation of the anatomical divisions of
the primary motor cortex and the primary somatosensory cortex was created by W. Penfield However
retinotopic maps as a particular case of topographic organization on the visual cortex (drea Streara, V1, 17
Brodmann) was observed by ophthalmelogists and neurologists much earlier. The assumption here is that there
isa 'hnle man' or hommeulus inside the brain’ locking at' the internal and external world of the man. Nowadays
David Marr homunculus of vision dr\eluped as movie window-screen m the neuronal scale.

The Jerusalem International Conference on Neural Plasticity and Cognitive Modifiability (June 2-5, 2013, Jerusalem, Israel)

-\.umher Fomumeulus or 'internal viewer' interpretation is related to infinite regress of internal viewer’s concept.
It correlates with Noam Chomsky concept that human beings use rules acting on representations or as the
Minimahst Program (algonthmic) theory. Yasushi Miyashita approach of brain-vision require not only forward
or bottom-up flow of information, but add.luonall\ mp-do\"n mental information flow for the brain imaginary
operation, which activate backward projection. The theory of organized and living systems homunculus of vision
n the brain interpret convergence mentioned concepts, as specific functional organization of neuro-informational
brain technologies of closed] loop coding-decoding (CL-CD) or analysis by synthesis (A-by-5) (Kirvelis, 1970-
2008)

Materials and metheds

Coneeptual mtegration and interpretation diverse kmowledge of visual perception, anatomic and neurc-
morphological structure of visual systems of animals and humans neuro-physiological, psychological and
psycho-physiological data in the Light of a number of the theoretical solutions of image recognition and visual
processes simulation enable design the tabloid scheme for virtual design of the neuro-informational system of the
brain-vision (Fig. 1). Tachistoscopical measurements of the dynamic visual images perception and introspective
analysis of the subjective visual perceptions, reminiscences and other outlives were used.

Results

Neuronal semsory screens. The A-by-S concept suggests that there may be two parallel “sensoric”
screens as the essence homunculus of vision in the stria Gemuarri of Area Streata of (V1, 17 Brodmann)
neocortex exist:

L The sensory neuronal screen SS, which receives the reflection of the environment from
prnphem] receptors and translates it into the subjectively experienced scene;

The adjacent reconstruction/synthesis neuranal senseric screen RS, which reproduces the image
retrieved from Tmemory representing the hi'pothes:\s about the object identity. (Fig. 2)

© Medimond . Q602C0028 A7
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E. N. Sokolov's Neural Model of Stimuli as Neuro-cybernetic
Approach to Anticipatory Perception

Dobilas Kirvelis, Vygandas Vanagas

dobilas@kirvelis.lt,vygandas.vanagasfgmail.com

Abstract. We present the original ideas of E. N. Sokolov on the"neural model of stimuli”, the
functional organization of orienting reflex, formation of neural memory, neural approach of the reflex
arc as presynaptic associative learmning, post-tetanic potentiation and reflection on the genome of the
neuron membrane, corresponds to model based anticipation hystorically are presented. The influence of
innovatyve ideas to the development of scientific investigations of actyve anticipatory systems, closed-
loop coding-decoding control, the visual perception as analysis by synthesis and other scientifiques
straide in the Lithuania are given.

Keywords: anticipation, detectors identity and novelty, neural model, neuro-cybernetic, orienting
reflex, perception, posi-tetanic potentiation, reflex are

1 Introduction

Evgeny N. Sckolov is the modern successor of the studies on Pavlov’'s Conditional Reflex in the Soviet Union
postwar period, when psychophysiological phenomena began to be investigated by neuro-cybernetic models.
Although the concept of anticipation was not common in Russian science, problems of predictive systems in
cybernetics, predictive (active) actions in physiology and psychology, and particularly the original idea of EN.
Sokolov on the “neural model of stimuli™ as a development of the orienting reflex theory in fact correspond to
model based anticipation. His innovative research approach influenced the scientific investigations of other Soviet
republics, particularly the development of scientific 1deas in Lithuania.

Exhaustive recent presentations of E.N. Sokolov’s scientific concepts are given in the book “The Orienting
Response in Information Processing™ (2013) [1] and the textbook “Physiology of Higher Nervous Activity™ (2005)
[10]. The present paper reflects only selected scientific positions of Sokolov's work, as it influenced the formation
of scientific concepts of present authors and research problems of the Biophysics-Neurocybernetics laboratory of
Vilnius University in the terms and ideas of model based anticipation.

Evgeny N. Sokolov (1920 - 2008)

As mentioned, Sokolov’s 1dea of the “neural model of stimuli” as a development of the orienting reflex theory in
fact corresponds to concepts of model based anticipation. At the same time, Sokolov's approach to the “neural
model of stimuli™ arose before Robert Rosen's book “Anticipatory systems™ appeared in 1985 Sokolov’s
monograph “Perception and Conditional Reflex” was published in Russian already in 1958 [2], and it was
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Abstract. In conformity with the theoretical studies of the living systems (LS)
from the automatic control (AC) and perceptual control systems (PCS)
positions the closed-loop coding-decoding (CL-CD) and analysis by synthesis
(A-by-S) concept, as the basic principle of the anticipatory systems (AS)
functional organization was revealed. The behaviour of animals, particularly
mammals, especially human organisms and society show, that model-based
anticipation may be constructed cyclically, statistically as Perceptron, by the
Kalman filters principles or on the phenomenal memory models. It is correlated
with the specific neural-structures: reptilian (as Perceptron), limbic paleo-
cortex (as Kalman filter) and neo-cortex acting as neuro-quasiholographic,
neuro-chaos and factor analysis in the A-by-S decision-making system. The
non-trivial Foerster-Kauffman "machine” as the CL-CD and homunculus of
vision as anticipatory perceptive A-by-S systems in the brain are proposed.
Social human forecasting as the anticipation for best organized system
management and psyho-anticipatory phenomena of the mentalist Wolf Messing
is discussed.

Keywords: anticipation, analysis by synthesis, coding-decoding, closed-loop,

control, Kalman filter, limbic system, living system, cortex, phenomenal memory

4.16 - Steponas KAIRIS Foundation
Abstract

Theoretical studies of living systems (LS) from the automatic control (AC)
and perceptual control systems (PCS) positions, the closed-loop
codingdecoding (CL-CD) and analysis by synthesis (A-by-S) concepts, as
the basic principle of the anticipatory systems (AS), reveal anticipation in
functional organization of LS. The behavior of animals, especially human
organisms, and of society show that model-based anticipation may be
constructed cyclically, statistically as Perceptron, by the Kalman filters
principles or on phenomenal memory models. It is correlated with the
specific neural-structures: reptilian (as Perceptron), limbic paleo-cortex (as
Kalman filter), and neo-cortex acting as neuro-quasiholographic, neuro-
chaos, and factor analysis in the A-by-S decision-making system. The
nontrivial Foerster-Kauffman “machine,” as the CL-CD, and homunculus of
vision as anticipatory perceptive A-by-S systems in the brain are
proposed. Social human forecasting as the anticipation for best-organized

system management is discussed.
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scliema

Tyrimai parodé, kad galima sudaryti palvginti paprasta ir patogy
eksploatuoti infrazemy daznumu generatoriy, remiantis RC generatoriy
principu. Tokio generatoriaus schema parodyta 1 paveiksle. Jo pagrindi-
niai mazgai — nuolatings srovés stiprintuvas K, RC grandis ir dalyto-
vas B skiriasi nuo jprastiniu RC generatoriaus mazgy tuo, kad jy schemos
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Neurostruktira koduoja tolydziuosius teigiamus vektorius

miglotosios (fuzzy) logikos daugiau-maziau-lygu principais

N

N =nl >> 2n
jein >4 -

%, IF{X; >X; >Xa}

Trimac iq teigiamy vektoriy neuroanalizatorius,
veikiantis daugiau-maziau-lygu logikos principais,

ir galimy jéjos signaly klasifikacijos schema,
rodanti rikiavimo pagal vektoriy komponenciy
mazéjimo tvarka - faktorialines variacijas N=3!
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T Mathematical bios
Louis Kauffman
Department of Matkmmtms University of Hlinois at Chicago,
1418 g Rt
Hector Sabelli

Chicago Center for Creative Development, Chicago, 1L, USA

Keywords Chaos, Cybarmetics - /
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Abstract In this paper we report on a mathematical pattern that we call biss, and ils generation
bymwmpfb@pwm&wwamﬂmdfmofowm That resesmbles chass
i iz aferiodic pattern and ils cxbrome ity to- dilial it et has additional
. properties (Feersifcation, novelly, mowrondem complesity, Lfe-limited patferning, 1/f power
spectriom) found fn natwral créative processes, and ohsent @ chaos. The process egualion
Apey=Atg, sin(Ay gemerales convergence fo m, @ coscads qf bfwrcations, choos, bos and
fnfinitation, as the vahue of the feedback gain g, incregses, In the complex plane, series generated by
orthogonal process equations display fractal orgerc patterns,

Defining bios
Bios is a pattern that we have discovered through examining both
mathematical recursions (Kauffrnan and Sabelli, 1998) and biclogical,
meteorological and economic data (Carlson-Sabelli ef al, 1995; Sabelli, 2000;
Sabelli and Kauffman, 1999; Sabelli &i al, 1997). As natural creative processes,
bios 18 nonstationary aperiodic serfes that displays:
{1) diversification [increased variance with the duration of the sample
(Sabelli and Abouzeid, in press)];
(%) novelty meaning less recarrent than its randomized copy (Figure 1}
(Sabelli, 2001a, b;
(3) nonrandom complexity (Sabelli, 2002);
i4) episodic patterns with a beginning and end {“eomplexes”), in contrast to
random, periodic or chaotic series that show uniform configuration over
time; and
{5) global sensitivity to mnitial conditions; chacs is only locally sensiive.

The statistical distributions of bictic series are multimodal and asymmetric, in
contrast to symmetric random, periodic and chaotic series. We regard

by Society for the Advancement of Clinical Philosophy. We are thankful to Drs.
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< E"%"&ﬂﬁ%ﬂﬁm A. Sugermen, L. Carlson-Sabelli, M. Patel, J. Konecki and J. Sween for useful diseussions of this




"
Worldd Sciontiflic

Stasiak, V. Katritch anc

<

FER ] R AR F ]



http://www.alibris.com/search/books/author/Hector-Sabelli/aid/4357215

X1 = X+ g-t-sin(Xy)

g=3

Hpure § - EBirdde Fhase

The next topic we take up i the appearance of the process equation dynamic
Figure ¢ - FreBiotic Phase geed plot. In the plot belor (Fimme 9, wme use s seed tabwe of S=0.0001 and sart
at thiz wrahwe for each choice of z.

Fure 7 -- The Dynamdc Seed FPlot with Seed = 0001

With the seed hear mera we zee that zero iz an wmstable fixed point for the
process from the wery begihhing. B condrast, ® i & mhathematicsl fived point
Figure 7 - Tramsifion toe Biolic Phase at the hegiming and we zZet the dyhathic seed plot with fraveierts az showrn in

Figure 10.
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