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MAMBYTHE HALLOIO CYCMINbCTBA
TA CUCTEMU TEXHIYHOIO MNCINEHHA

Cardinal decision of actual and unsolved Problem of manipulation robotics and intellect prostheses —

capture reliability of non-oriented complex shape objects— is based on application of simulation of
methods of organization of material systems as semiotic structure of relations of contact points - the
symbiosis of informatiology, discovering geometrical multi-agent foreshortening of unknown initial
situation, and so semiotics, discovering semantic component of information. The application of methods
and principles of Thinking Systems in Robotics - as a new class of technical intellectual systems - can
stimulate widespread use of manipulation robotics in previously inaccessible areas'
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KapavHanbHoe peLleHue akTyanbHOW 1 HepeLleHHOW NpobnemMbl B MaHUMynsLMOHHON pOBOTOTEXHMKE
W VHTENneKTyansHOM MpoTe30CTPoeHnn — obecneyeHne HagexHOCTU 3axBaTa HEeOPUEHTMPOBaHHbIX
00BHEKTOB CMNOXHbIX (hbopM — HGasnpyeTca Ha NPUMEHEHUM CEMUOTUYECKON CTPYKTYPbl OTHOLLEHWUI
TOYEK KOHTaKTa — cMMBrosa nHopmaLmonorum, packpbiBatoLLen reoMeTPUYECKUN pakypc HEU3BECTHOM
HavyanbHOW CUTyauuu, N CEMUOTUKWU, pacKpbiBalolleh CeMaHTUYECKUA KOMMOHEHT WHopmaumn.
MpMeHeHne MeToOoB M NMPUHLMMOB TEXHUYECKMX CUCTEM B PODOTOTEXHMKE B KAa4eCTBE HOBOrO
Krnacca TEXHUYECKUX MHTENMEeKTyarnbHbIX CUCTEM CMOCOBHO CTMMYNUPOBATL LUMPOKOE NPUMEHEHNE
MaHUNYynAUMoOHHOW pOBOTOTEXHMKN B paHee HeJOCTYNHbIX cpeaax.

Knio4yeBble crnoBa: OTHOLLEHUS, MbICASILLME CUCTEMBI, CEMMOTMYECKas CTPYKTYpPa,
Ha[EeXHOCTb 3axBaTa, BUpTyarnbHble AeNCTBUA.

KapanHanbHe BUMPILLEHHS aKTyarnbHOI i HEBMPILLEHOI NpobnemMmn B MaHinynsauiiHin poboToTexHIL i
iHTENeKTyansHoMy npoTe3obyayBaHHi — 3abesnevyeHHs HagiHOCTi 3aXONMeHHs HEOPIEHTOBaHMX 0B'eKTIB
cknagHux dopm — 6asdyeTbCsi Ha 3aCTOCYBaHHI CEMIOTUYHOI CTPYKTYPW BIQHOCUH TOYOK KOHTAKTy —
cnmbiosy iHchopmauionorii, sika po3KpMBaE reOMeTPUYHUIA pakypc HEBIZOMOI NOYaTKOBOI CUTYaLil, i
CEMIOTUKM, SIKa PO3KPUBAE CEMAHTUYHUI KOMMOHEHT iHGopMaLlii. 3acTocyBaHHs MeTOAIB i NpUHLUMNIB
TEXHIYHUX CMCTEM B POBOTOTEXHILLi B IKOCTi HOBOMO KMacy TEXHIYHUX IHTeneKTyanbHUX CUcTeM 34aTHe
CTUMYMIOBATK LUMPOKE 3aCTOCYBaHHSA MaHinynsauiiHoi pobOTOTEXHIKM B paHile HedoCTYMHUX
cepefoBuLLAX.

Kno4yoBi cnoBa: BigHOCUHWU,MUCNAYI CUCTEMN, CEMIOTUYHA CTPYKTYpa,

HaiNHICTb 3aXONneHHs, BipTyanbHi Ail.
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Our Humanity has achieved well known success in Economy, Art, Domestic Sphere
with application of manual labor within limited zones of active manipulation (with
spherical radius in 3D space equal to the lengths of any human hand) in such areas as:

— power multipoint impact at material objects,

— manipulation with captured objects in 3D space.

Many paleoanthropologists use three main interrelated following indications to
distinguish human remains from the rest of mammals:

1. Developed brain.

2. Vertical walking.

3. Brush with “fine manipulation .

The first sign — developed brain — is associated with so maintenance of all organs and
systems of human body in normal parameters and as performance 4 higher mental
functions (perception information, memory, thinking processes and speech).

Some specialists, for example, considered [1] that human thinking processes are
related with simulation as system relations of components and so phenomenon of external
environment and based on objective principles and laws of our World, including the laws
of physics and consist of processes of system motivation, system goal setting, systems of
actions with expected results and system control.

This is reason to reflect the essential properties of objects and it's relations with
stimulation the generation of our ideas of external World, including the processes of
understanding of regularities of the World.

At the result thinking processes can allow to obtain such knowledge of external
World, which are unavailable during application human biological First Signal System.

The second human sign— vertical walking - is associated with the necessity to release
human hands for physical labor.

The third sign — brush is associated with all major outstanding achievements of our
Civilization in Economy, Art, Domestic Sphere, etc, including the control of complex
mechanisms.

It is necessary to note that all basic functions of human hands are implemented
within the mentioned sphere in the space.

However outside the mentioned radius of sphere in 3D space there are achievements
of our Civilization are more modest and to-day remain at the level of primitive society due
to absent mentioned human functions there. The above can be shown, for example, by
flights of any stones, spears, later replaced by the bullets, shells, missiles.

Now active manipulations with far non-oriented complex form objects remain to be
impossible for us.

1 Thinking systems. Terminology

Last century Russian Academician A.N. Kolmogorov has considered [2] that simulation
of methods of organization (as a set of information processes or actions, coming to expected
results) of material systems (including biological) is fo use other material elements (and useful
algorithms of functioning and elements of structures) to create new systems with essentially the
same organization (and their methods) like the original system. Therefore, to his opinion, the
quite complete model of a Living system should be called as a Living system, and the quite
complete model of a Thinking system should be called as a Thinking system.

In general it is known that Smart Systems can use the principle of selection (by adopted
criteria) the solution or need algorithm of limited actions from previously performed list.
Decision taking procedure of Thinking Systems is implemented by another way.
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Thinking Systems as the original systems of simulation of human information pro-
cesses of decision taking cannot contain ahead the list of solutions with specific limited
algorithms of actions, for example, in natural indeterminate environment and so include the
following features at autonomous level:

— purposeful determination of environment (situation) with it’s simulation at

semantic and parametric levels,

— cognitive analysis of received information model of environment,

— estimation of received informational model by comparison with the model of

expected purpose at parametric level,

— prognosis the results of virtual actions of taken solutions with possible application

of self-organization processes,
— generation of adequate solutions and specific algorithms of actions.

So the ability of Thinking Systems to identify and represent the semantics of external
environment adequately to semantics of solving tasks at parametric levels autonomously is
a direct step from primitive level of thinking to professional level of thinking of Technical
intellectual Systems.

2 The example of Thinking Systems

The long absence of decision of one of actual and unsolved Problems of manipu-
lation robotics and prosthetic devices — capture reliability of non - oriented complex shape
objects — as the necessary stage of any object's manipulation in natural indeterminate
surroundings has a negative impact on the expansion of using of manipulation robotics and
prosthesis in Economy, Medicine, natural and extreme conditions for living.

The main reason for a long existence of this problem is connected with the absence
of active force projections of weight of any object in the new multitude of contact points (at
the stage before object’s separation from the initial position), and obligatory appearance of
these active forces later as well as appearance of other passive forces in these contact
points during at the stage of object’s manipulation due to objective physical laws on our
planet (physical problem).

The latest generates paradoxical situation when at first it is necessary to take decision
(by any man or robot) on capture reliability in initial conditions (before separation of
object) but then the realization of that decision takes place in another conditions.

Therefore manipulation possibilities of any robotics connected with capture of object,
can be realized successfully only in the shot frames of beforehand created or estimated by man
determinate conditions.

Now it is able to deprive robotics the possibility of any autonomy in natural situations.

The project “Artificial Intelligent Hand* [3] as the example of Thinking systems
based on simulation of some methods of organization and functional principles of human
hand of physical situations in the system “Brush-Object” base on the simulation of afferent
connections (with their synthesis) of human hand — as the result of simulation of spatial
sense of touch of human hand at semantic level during unstressed capture reliability of any
non-oriented complex form objects. The project provides the possibility of as cardinal
solution of the Problem and so of increasing radius of sphere of manipulation in twice and
more in 3D space of mentioned zones of active manipulation.

Biologists consider that possibilities of mammals to prognosticate situation deve-
lopments by estimations of future events have provided their domination among any birds,
reptiles and etc. on our planet. Obviously well-known possibility of human transition from
primitive levels of prognosis to high levels of one's could contribute first of human
domination among the rest of mammals.
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The cardinal solution [3-5] of mentioned Problem is based on simulation of only
cardinal solution implemented by the Nature on human hand, and is associated also with
the use of purposefully formalized interdisciplinary knowledge and results of the
experiments of revelation of functional principles of motor activity of human hands.

The heart of the methodology is application of semiotic structure of relations of
contact points as the symbiosis of informatiology discovering geometrical multi-agent
perspective of physical situation into the system “Brush- Object” (B-O) and semiotics
discovering their semantics.

Above consists of some stages as determination of physical situations in the system
“B -0”, then simulation with cognitive analysis, using geometrization of these physical
situations. At the result there is the possibility to transform any information from status
“closed to status “opened for our consciousness by using images of information with
creation endo-physical properties for looking for these processes by person.

Following stages are estimations of these physical situations and prognosis of
capture reliability in the system “B-O”. It is the basis for taking decision of capture of non-
oriented complex form objects.

In other words, it is possible to increase mentioned radius of sphere in 3D space
manipulation with transfer main functions of human brush, or to overcome geometric
shackles of manipulation at the level of primitive society.

The use of internal image language (based on the semiotic structure of relations of
contact points) for intellectualization of information processes (receiving, processing,
storage and transmission of information) in the system “Brush - Object” provides semantic
expressiveness as these processes and so parameters of taken decisions with the ability to
ensure their endo-physical properties.

Achieved the analogy of structure of “inner word” of internal image language with the
structure of “inner word” of human language is the basis of identity (towards biological
prototype) of accepted method of organization of information processes as determination of
physical situations in the system “B-O” and prognosis capture reliability of non-oriented objects
with estimations of physical situations, taking decision and the ability to control physical
situations (in case of negative results of prognosis) by using self-organization processes.

The additional difficulties of research of cardinal decision of mentioned problem are
connected also with the fact that much of information processes of any human taking
decision are on the subconscious level (psychological problem).

The solution of the problem contains the simulation of physical situations in the
system “B-O” with their determination and cognitive analysis, as well as the geometri-
zation of physical situations, with transformation of original information from it's “closed”
status to “open” status for our consciousness.

Some functional principles of movement actions of human hand in indeterminate
situations and unity of structures of words or informational units of image language of
robot (RL) and natural human language (HL) are the objects of simulation methods of
organization processes of human activities for thinking processes and cardinal decisions of
the problem.

Identity of taken decision can be estimated by the results of prognosis of it's results of
virtual actions.

In our case the simulation of methods of organization of human hand's activities as
the set of information processes is able to generate the organization of targeted relations
between new contact points as the components of structure of new created model (as a
feedback of any physical situations in the system “B — O”’) with creation the internal non-
verbal image language.
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The codification of image language as the part of methodology of creation of
mentioned feedback is application of mentioned semiotic structure of relations of contact
points as the symbiosis of informatiology and semiotics.

The syntax of image language contents some different roles for creation necessary
forms of images and presentation their semantics to us.

The morphology of image language provides structures of any images and their con-
nections with another images.

The last provides the semiosis as the sign information process of formation of capture
reliability prognosis with internal non-verbal image language.

At the result mentioned solution of the problem in the essence is the deductive
logical system with using pseudo-physical logic when mentioned methodology provides
the semantic expressiveness as procedures of decision taking and so parameters of taken
decisions with such quality of information as cognitive relativity, clarity and brevity.

For the first time of historical period of evolution of our Civilization there is the
exclusive chance to expend boundaries of mentioned spheres of manipulation by simulation of
methods of organization and functional principles of human hand as unstressed scope,
determination the physical situations in the system “B-O7, estimations of the situations,
prognosis of capture reliability of non-oriented complex form objects with taking decisions and
their realizations by application the Thinking Systems as the models of human functional
systems of capture with non-alive matter and expensive boundaries of application of human
hand functions in Space.

The above must be based on expedient functional principles of movement actions of
human hand in indeterminate situations identified experimentally in the similar conditions
of these activities.

The successful application of functional principles of human motor hand activities in our
case has been taken as the criteria of achievement appropriate functional parity between
technical and biological systems (within the boundaries of general class of solving tasks).

Simulation of methods of organization at different levels of mentioned motor activities
of human hand including human functional principles is able to base the Foundation for
creation the Artificial Humanity in nearest future as the limited aggregate of models of
expedient human functional systems as Thinking Systems.

Mentioned will be generally functional adequate to our biological Humanity and will
include such models of human information systems, for examples, as thinking systems, system
upright posture with motion, system of motor hand activities, speech, vision, hearing, est.

The main difference — non-alive artificial substance, resistant to Space radiation,
gravity, temperature, gas components of possible extreme conditions in Space.

Conclusion

It is not difficult to estimate mentioned chance as phenomenon for possible future
evolution of our Society in case of answer to the simple questions: haw would be changed
domestic environment for any person if suddenly human brush has been set on elbow of
his hand with geometrical radius reduced by half, haw would be changed clothes, furniture
of any person, his relationship and lifestyle in that case. At the result in the nearest future it
will be possible to create and study special Thinking Systems as the models of different
human functional systems with non-alive matter and high reliability [anybody can see
characters of fantastic novel “Solaris” by S. LEMM (Poland) especially in case when our
Civilization will be able to use the laws of transformation future material Thinking systems
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into energy state and back — E. TSIOLCOVSKY (Russia) about “Radiant Humanity”’]. In
that case it will be possible to begin to create the new Artificial Humanity using non - alive
matter in the necessary numbers as the Thinking models of different human functional
systems with Central Control, for example, to realize the ultra-long space flights,
inaccessible to our biological matter in case of space threat. To-day the above as the
possible technical impulse for development of our Civilization can stimulate large-scale
replacements of working persons in negative and dangerous conditions of manual labor
with increase limited zones of active manipulations including creation the new class of
intellectual prosthesis for invalids of hands and lags, the new class of special thinking
manipulators for smart plants — production, for example, of many objects with different
forms and sizes in conditions of low cost of production, — smart hospitals, smart offices,
smart houses, and etc, for biology — technical Thinking Systems for study their biological
system functional analogies, for activities in Space. The above is able to generate the
analogy with active role of a human hand in material and spiritual spheres of our Society
as the steps in evolutionary processes of our Civilization and of Humanity itself on our
planet.
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RESUME

A. . Timofeev
The Future of our Society and Technical Thinking Systems

The long absence of radical solutions to actual Problems in robotics and prostheses to
Ensure reliable capture of non-oriented objects of complex shapes — associated with the
objective physical laws - the lack of projections of active forces and moments in numerous
new points of contact (before the separation of the objects from their original positions at
the time of adoption of the decision on seizure) and the appearance of these forces and
moments after separation of the objects, which generates uncertainty (the decision to
capture — in some physical conditions, and the implementation of the solution — in other
terms). Therefore, even today, the manipulative capabilities of any robot or prosthesis are
successfully implemented only within the boundaries of a deterministic environment, pre-
created or realized by a person.

The solution of the Problem is based on the application of interdisciplinary knowledge
with modeling.

Problems of Artificial Intelligence 2020 Ne 1 (16) 21



Anatoly Timofeev

T

A cardinal solution implemented by Nature on the human hand with the use of the
semiotic structure of the relationship of points of contact ( the result of a symbiosis of
Informatiology and semiotics), the results of an experiment to find the functional principles
of the motor act of the human hand.

The results achieved are being implemented in creating a working model of an
"Artificial" intelligent "hand" in Russia. Successful modeling of the mentioned Cardinal
solution can be the achievement of adequate functional parity between technical systems
and their biological analogues within the limits of the General class of problems to be
solved.

Successful implementation of this Problem will allow us to bring closer the creation
of "Artificial Humanity" and as a source of "spare parts" for humans, and our "smart"
assistants in the Future, space threats and Space exploration.

PE3IOME
A. N. Tumocpees
bydywee Hawezo obwecmea u cucmemM mexHU4eCcKo20 MbILUIEeHUs

JlnurenbHOE OTCYTCTBUE KapAMHAIBLHOTO PEUICHUs aKTyajdbHOW mpoliembl B pobo-
TOTEXHUKE U MIPOTE30CTPOCHUH — 00eCIIeUeHre HAC)KHOCTH 3aXBaTa HEOPUEHTUPOBAHHBIX
00BEKTOB CIOKHBIX (POPM — CBSI3aHO C MPOSBICHHEM OOBEKTHBHBIX (PH3MUECKUX 3aKOHOB —
OTCYTCTBUECM HpOGKHI/Iﬁ AKTUBHBIX CUJI 1 MOMEHTOB BO MHOKECTBC HOBBIX TOYUCK KOHTAKTa
(1o oTpbIBa OOBEKTOB OT UCXOJHOM MO3UIUU B MOMEHT NMPUHATHS PELICHUS O 3aXBaTe) U
MOABJICHUEM YKAa3aHHBIX CHJI WU MOMCHTOB IIOCJIC OTpPbIBA OGBGKTOB, 4YTO TCHEPUpPYCT
HEOTpeAeNIEHHOCTD (pElIeHHe O 3aXBaTe — B OAHUX (U3NYECKUX YCIOBHUSX, a peanu3aius
peuieHus — B Apyrux ycioBusx). [loaToMy U cerogHsi MaHUNYJISLUOHHBIE BO3MOXKHOCTH
a1000r0 poboTa WK MPOTE3a YCHEIIHO PEATU3YIOTCS UCKIIIOUUTENBHO B Tpe/iesiax IPaHull
JIETEPMUHUPOBAHHOM Cpe/Ibl 3apaHee CO3/IaHHON MIIM OCO3HAHHOU YEJIOBEKOM.

Pemenne mpoGieMbl OCHOBAaHO Ha NMPUMEHEHHHM MEXAUCHUUIIMHAPHBIX 3HAHUN C
MOJICJIMPOBAHUEM KApUHAIBHOTO PELICHUS, peaJTu30BAHHOTO MPUPOJON Ha pyKe YeloBe-
Ka C MCHOJb30BaHUEM CEMHOTHUYECKON CTPYKTYPHI OTHOIIEHHH TOYEK KOHTaKTa (pe3ysbTara
cuMOno3a HH(POPMAIMOIIOTUH U CEMUOTHKH), PE3yJIbTaTOB SKCIIEPHUMEHTA 0 W3bICKAaHHIO
(GYHKIIMOHAJIBHBIX MPUHIIUMIIOB IBUTATEIbHOTO aKTa PyKH YeoBeKa.

JlocTUrHyTBIE PE3YNBTAThl PEATM3YIOTCSI B CO3JaHMM JieicTByrome Monemm «lckycc-
TBEHHOM "pa3zymMHOi" pykm» B Poccun. Y criennoe MoaemMpoBaHue YIOMSHYTOrO KapAMHAILHOTO
PCIICHUS] MOXKET SIBJISTHCS JOCTH)KEHHEM aJIeKBaTHOTO (DYHKIIMOHATIBHOTO TAPUTETA MEXIY
TEXHUYECKUMHU CHCTEMaMH U X OMOJIOTMYECKMMH aHaJoraMH B Mpejesiax oOIIero kiacca
pelraeMsIX 3a1ay.

VYcenemnas peanuzaiys ykazaHHOW MpoOJeMbl MO3BOJIUT MPUOIM3UTH CO3/IaHHE «HC-
KYCCTBEHHOI'O0 YEJIOBEYECTBA» KaK HCTOYHMKA <«3alacHBIX YacTei» Uil 4elloBeKa, TaK M
HAIlIMX «yMHBIX» IIOMOIIHMKOB B Oy IylIieM Ipu KOCMHUYECKHUX yrpo3ax 1 ocBoeHun Kocmoca.

Cratba noctynuna B pegakumio 17.01.2020.
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