LLlo Take BioHIKa,

| WO BOHA AonomMarae
3MIHUTU?
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¢ Buknagad kadpegpu IT OHAZ — OpgecbKkol HalioHanbHOT akafemii 3B'A3Ky
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¢ KepiBHUK rypTka BuLoro piBHA «bioHika Ta IT» Opecbkoro obnacHoro ML
No3aLLKinbHOT OCBITU Ta BUXOBaHHSA

Andrii Chepok, PhD in Solid State Physics, MSc in Computer Science (https://orcid.org/0000-0002-7902-9652) [0 2020




https://www.britannica.com/technology/bionics

\iﬁ’( ENCYCLOPADIA BRITANNICA

Bionics, science of constructing artificial systems that have some of the
characteristies of living systems. Bionics is not a specialized science but an
interscience discipline; it may be compared with cybernetics. Bionies and
cybernetics have been called the two sides of the same coin. Both use models of
living systems, bionics in order to find new ideas for useful artificial machines

and systems, cybernetics to seek the explanation of living beings’ behaviour.

Bionics is thus distinet from bioengineering (or biotechnology), which is the use
on petroleum to furnish food proteins, the use of microorganisms capable of
concentrating metals from low-grade ores, and the digesting of wastes by

bacteria in biochemical batteries to supply electrical energy.

= bBioHika — ue Hayka npo NoOyA0BY LITYYHUX CUCTEM, LLLO MalOTb
AeSKi XapaKkTePUCTUKN XKUBUX CUCTEM.
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W ENCYCLOPADIA BRITANNICA

bioHika — Lle He crnevljanisoBaHa Hayka, a
MikoucuunniHapHa Hayka;

BioHiKy MOXHa NOpiBHATY 3 KibepHemukoro: BioHIKy Ta
KiDepHeTUKY HasmBanu “ABomMa CTOPOHaMW OAHIE]
MOHETU".

OBbuaBi HayKM BUKOPUCTOBYHOTb MOAESI XXNBUX CUCTEM:
6ioHiKa Ansa Toro, Wwob 3HanTK HOBI ifel LWOoA0 KOPUCHUX
LLUTYYHUX MALLWH | CUCTEM; KIbepHemukKka — onsa rnoLuyky
NOACHEHHA NOBEAIHKM XUBUX ICTOT.
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https://en.wikipedia.org/wiki/Bionics

el
,) Bionics : [nspired by Nature

-
-

WIKIPEDIA

The Free Encyclopedia

Bionics or biologically inspired engineering is the application
of biological methods and systems found in nature to the study
and design of engineering systems and modern technology.

bioHika abo 6ios102i4HO HAMXHEHHA IHXXKeHepis — ue
3acTocyBaHHA OioforivyHNX MEeToiB Ta CUCTEM, 3HANAEHUX Y
npupoai, 45a BUBYEHHS TA NPOEKTYBAHHS IH)KEHEPHUX CUCTEM Ta
CY4YaCHUX TEXHONOTIMN.

Inspired by Nature
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BioHika: Inspired by Nature

KpaiHa NoXoAXeHHS LibOro Haacy4acHoro HaykoBoro Ta
BUCOKOTEXHOOoriYyHoro Hanpamy — CLLA

CnoBo “6ioHIKA” — LUTY4YHE CIOBO, sIKe CKnageHo 3 ABOX
YacTUH: “6i0’- Ta “(enextpo-)HIKa’

3auikaBneHi Ta 3gaTHi po3BMBaTK LIen Hanpsm —
OiNbLWICTb KpaiH Tak 3BaHoil “Benukoi [1Baguatkn” — G20.
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LLlo 3apa3 BMmie
Ta 4Yyoro gocsarna cyyacHa bioHika ?

bionoriyHa mexaHika, NOBHICTIO KepoBaHa “AYMKOK™ —
robotic npoTe3an.

OAWH 3 HanNpsMIB AOCArHEHb NOACTBA — LUTYYHI KIHLIBKM
Ta aHamoMIi4vHi “8y3nuU-3' €OHaHHA".

[lonomikHI ek3o-ckenemu Ana NANHU Ta TBaApPUH.

BucokoeeKkTnBHI Ta eCTETUYHO BULLIYKaHI apXITEKTYPHI
PILLEHHS.
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Bionic eyes, arms, limbs and spines
are no longer science fiction

Science

~
) /
o June 11, 2020
The first 3D bioni
- eTIirs ionic eye
f
f
—_—
-
k¢
-
- -
The modular prosthetic limb, a highly advanced bionic arm developed by the Johns Hopkins Applied Physics

Laboratory and DARPA. {Supplied: DARPA)

The past, present, and future of bionic eyes

By John Hewitt on December 7, 2012 at 11113 am
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BioHIKa MOXe 3MIHUTU Ha Kpallue
YUECH XKUTTHA
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m [Inspired by Nature
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bBioHika MOXe 3MIHUTU YMECDH XUTTA HA KpaLlle

Melbourne
Biomedical P
Precinct.

November 20, 2018

-

Restoring sight:
Australia’s bionic eye

m Inspired by Nature
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bioHika MOXe 3MIHUTU Ha Kpallye YMECH XUTTA

P » o) 000/278-

July 2015  State-of-the-art bionic hand changes woman'’s life

Inspired by Nature
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‘ bioHiKa: CTBOPEHHA eK30-CKENETIB

%od eksOBIONICS

Ekso Bionics develops technology to enhance human mobility, strength, and endurance

Aug. 2018 _Exoskeletons debut at Ford factories

eLEGS exoskeleton by berkeley bionics
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bioHIKa: CTBOPEHHSA €K30-CKENETIB

B
T
;zr
H]

eksoHealth

Exoskeleton technology for stroke
and spinal cord injury rehabilitation.
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bioHIKa: CTBOPEHHS €K30-CKenNeTIB

eksolWorks

Exoskeleton technology for construction,
manufacturing, and industrial applications.
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Pioneering in German Bionic (Augsburg, june 2018)

CTBOPEHHSA EK30-CKENETIB

March 5, 2011 at 4:34 pm #73552
Mechanical Exoskeletons

Robot suit

Japanese robot maker Cyberdyne has received a global safety certificate for a bionic suit,
paving the way for its worldwide rollout

(WALsTypes 3 [ “Cyvermic Voluntary Control 3
@ Multiphes wearer's Control unit In initiating walking
strength by factor of v . on back brain sends impulse
210 10 . -\‘\‘ to muscles
L NS
® Sensors detect O/I\ NS Beoelectncal
nerve signais \ y . \ P signals appear
on skin surface " / > Battery pack on skin surface

1 anticpate  Powor unts (O )X :
movement for upper limbs _,r' O Fd
of the wearer ¥/ A’ | for lower imbs

= Joints work : c E_.'

:ﬁ:oet‘tn:lwn Bio-electnic - m pici;up
natur signal sensors &) T e " and impulses
movements v E b
Floor reaction
Potential uses: (‘ Power units
+ calculate amount
B Support in medicine B Suppon for manual work of power needed
> Rehabiltation and physical training B Disaster reliel P
¥ Support for disabled ¥ Entertainment 4 Sk e i
or claims
process
Weight a fraction of a
Full body: 23 Continuous operating time: second quicker
Lower body: 15kg 2 hrs 40 mins than muscles

Source Cyteecyre

The Hybrid Assistance Limb (HAL) Suit is manufactured
by Cyberdyne Systems
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bioHiKa: apXxiTeKTypa N CTPOUTENbLCTBO

\\‘ Semantic Scholar
Corpus ID: 123722193

ARCHITECTURAL BIONICS IN CIVIL
ENGINEERING

Jozef Sumec, Norbert JendZelovsky, +2 authors Eng. Kamila Kotrasova - Published 2010

Historical view and the present state of the problem. Basic mechanisms in architectural bionics. Armors
of turtles. Principles of analogy and homology. Structural forms of living nature. Mathematical aspects
of the optimal shape structure design. Applications in civil engineering. Conclusion. References.

Fagure & Composation from reguler podypons SRructere of the
e v

Figure & Pnncgie of sparal - Nautihon shell sn sn example
of kg anthes spursl
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Bionic Architecture
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...1 we nNpo bIoHIKY :

= [loBegiHka TBapuH

= [loBeaiHka PocnuH
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et [loBeniHka TBaApuH: b
BEHAVIOUR\‘ ID' p McFARLAND
GUILTY
ROBOTS,
HAPPY ® &
D0GS T

THE QUESTION OF ALIEN MINDS

Oxftord

e !

DICTIONARY Ol

Animal
Behaviour

DAVID MCFARLAND

DICTIONARY OF

Animal
Behaviour
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[loBeAiHKa POCHUH:

nature::

ANTHONY TREWAVAS

PLANT BEHAVIOUR FAS TR )T IR
& INTELLIGENCE -\. \.

Dessyn by Dimitrpe Markowsc |

H Plants communicate to each other when
under stress

Touch Me Not Plant | Mimosa Pudica - The Sensitive Plant

A It's a bug's life: the Drosera capensis devours an unlucky insect. Photograph: Alamy

“Plants Keep Time, Count and Know Themselves”
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[loBeaiHKa pOCIUH:

How Plants Communicate - Nature Documentary
https://www.youtube.com/watch?v=clftMUWs4q0
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Exonokauia TBapuH

306pakeHHs yNbTpa3BYKOBUX CUrHaNIB, L0 BUNPOMIHIOKTbLCS Bij
Ka)kaHa, Ta BiAJTYHHS BiA cyCiAHbOro o0'eKTy

Andrii Chepok, PhD in Solid State Physics, MSc in Computer Science (https://orcid.org/0000-0002-7902-9652) [0 2020




Pagapwu, coHapwu, nigapu, ...

NASA TECHNOLOGY
TRANSFER PROGRAM

{; T2Home < Back

Lidar, Radar, and Sonar
Processing Metho

NASA Langley Research Center has developed a novel
method to process lidar ranging and differential
absorption measurement data. The technigue uses
multiple closely spaced orthogonal carriers modulated T2) Apply Now to License This

by PN codes using BPSK modulation. The flight tested Technology!

innovation reduces errors and provides higher To find out more about how to license with NASA.
resolution than comparable methods. While developed  please visit our licensing page.

for lidar, the method can be used in radar, sonar or

any similar modality based on processing of repeating waveforms.

* RADAR: RA(dio)D(etection)A(nd)R(anging)
* SONAR: SO(und)NA(vigation &)R(anging)
* LIDAR: LI(ght)D(etection)A(nd)R(anging)
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bioHIKa: the Robotic “dog”

o
BostonDynamics & https://www.bostondynamics.com/spot | HOME ~ ROBOTS  CAREERS NEWS  ABOUT  SHOP Q

i

SR@I

A nimble robot that climbs stairs and
traverses rough terrain with unprecedented
ease, yet is small enough to use indoors.
Built to be a rugged and customizable
platform, Spot has an industry track record
in remote operation and autonomous

sensing.
SHOP CONTACT
SPOT SALES
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BioHIKa: the Robotic “dog”

(U ~»

CmotpeTtb .. [Mogenutbea

Andrii Chepok, PhD in Solid State Physics, MSc in Computer Science (https://orcid.org/0000-0002-7902-9652) [1 2020




25

BiOoHIKa:

...a Tenep npo ronoBHe:

3 yoro NOYATU ?7?!
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BioHIKa —

MynbTUOUCUUNNIHAPHA !

bionika

- \
\ IndopmaTaka &

Bioaoria Hpmpa.u_\/bannn
A
I
I
Martematnka | 4<% Diznka <«— | KiGepHeTnka

T

T
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bioHIka — mynbTUOUCLUUNNIHAPHA !

Hayku TOMbKO BLIIPLIBAOT, €CNN UCTMOMb3YHT
3aMMCTBOBaHHbIE APYr Y Apyra MeToabl 1 daKTh.
Ka>|<,ﬂ,oe TaKoe CONpmMKOCHOBEHME HAYK BCErga ABJ1A€TCA
Larom Bniepes (/lyu Macmep (1822-1895), Louis Pasteur )

B Ka)xaon eCTeCTBEHHOW HayKe 3aKi4YEeHO CTOMBbKO

NUCTUHbI, CKONbKO B HEW €CTb MateMaTUuKn (Iumanyin KaHm
(1724-1804), Immanuel Kant )
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BbioHIKa: Principles & Rules

IIpapoaHe ssBHIIE

Y

MateMaTHYHA Moae.1b

Y

AJropuT™M

Y

IIporpama

Y

Yuce.1bHHH €eKCNIepHMeHT

Y

MaTteMaTH4YHA 00poOKa pe3yabTaTiB

= ['onoBHi eTanu ctBOpeHHS BIOHIYHUX I T-NpoeKTIB

Andrii Chepok, PhD in Solid State Physics, MSc in Computer Science (https://orcid.org/0000-0002-7902-9652) [0 2020




29

bioHiKa: the Origins

Neural Networking Path Planning Based on
Neural-Like Structures

V. Guzik, ... V. Pshikhopov, in Path Planning for Vehicles Operating in
Uncertain 2D Environments, 2017 <

2.4.3 Method Modeling in MatLab

Using the theoretical foundations presented in the previous section,

let us present the structure of the vehicle's motion planning system

in a form of scheme as shown in Fig. 2.35.

Environment model

r
I
|
L1
t tl J_:> formation subsystem
i Sensor System |1
i 1
: |
|
|
|
I
I
I

Sign in to download full-size image

__________ I Figure 2.39. Scene passing results: scene passing examples: (A) scene 1; (B) scene 2; (C) scene 3; (D) scene 4; (E) scene 5.

The results of passing the complicated scene using the considered

method for various initial conditions are presented in Fig. 2.40.

|
I
|
|
|
I
|
el ! (A)2s (B)2s
|
, I h e
Vehicle l = | " i
X 1 ol Jofe | - =
[1) [0 I
0 i I
15¢ P L
( m::-\.ml ! k | F.‘ ) :‘ i
[ [ - <
| ! . | 10} 10}
| I
[ | 5| s
I I
Actuating : Bionic neural : 0] 0 o
e | networking planner | 0 s 10 15 20 25 o 5 10 15 20 25
| | pPpm pem
I : ©,, ©
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‘ BIOHIKa: the Origins

establish a Cartesian coordinate system to analyze the hybrid kinematic chain.

Ay

Figure 4.25. A bionic mechanism consisting of four hybrid legs.

= BiOHika € MynbTUaUCUUNNIHAPHOLO !
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‘ bioHiKa: the Origins

Chain of electrolytic spheres

transverse polarization longitudinal polarization

Axon terminal

i - Cellbody  Node of Ranvier jC
-

.:' Myelin sheath Schwann cell

Nudeus v AR e -

Schwann cell =
Axon 2r diameter i GE - .‘__

ofanaxoncord ___—
o™ oum  Ranvier interval

| scheme of myelinated axon structure ‘

@ Springer

fictitious spheres for the model

European Biophysics Journal
https://doi.org/10.1007/s00249-020-01442-z

ORIGINAL ARTICLE Received: 19 February 2020/ Revised: 23 April 2020 / Accepted: 2 June 2020

New wave-type mechanism of saltatory conduction in myelinated
axons and micro-saltatory conduction in C fibres

J.E. Jacak'® . W. A. Jacak’
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bioHIKa: the Origins

M/ \
nature

COMMUNICATIONS

ARTICLE

A bionic stretchable nanogenerator for underwater
sensing and energy harvesting

Yang Zou® 23/, Puchuan Tan"?’, Bojing Shi'?/, Han Ouyang® "3, Dongjie Jiang"3, Zhuo Liu"?, Hu L,
Min Yu®, Chan Wang'3, Xuecheng Qu'3, Luming Zhao'3, Yubo FanZ2, Zhong Lin Wang® 36 & Zhou Li® 3

ARTICLE

Bionic
channel

= BioHika € mynbTngucuunniHapHow !
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‘ BIOHIKa: the Or1gins

AN INTRODUCTION TO

CYBERNETICS

by
W. ROSS ASHBY

M.A, M.D.(Canab.), D.P.M.
Directar of Research
Barnwood House, Gloucester

SECOND IMPRESSION

LONDON
CHAPMAN & HALL LTD
37 ESSEX STREET WC2
1957

m Inspired by Nature

Springer Tracts in Mature-Inspired Computing

Xin-She Yang
Yu-Xin Zhao Editors

Nature-Inspired
Computation in

Navigation and
Routing Problems

Algorithms, Methods and Applications

‘13 Springer

Microbial Nanobionics
Volume 1, State-of-the-Art

Ram Prasad Editor

Microbial

Nanobionics

&) Springer
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BIOHIKa: 1.carn from Nature

Inspired by nature

#cleverminds #development

Bionics involves the transfer of phenomena found in nature to
the area of engineering. "Evolution has shown that it can usually
find an efficient solution for a problem. We can also benefit from
this know-how", explains Teschner. "Animals and plants have the

ability to be a good model for engineering..."
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BioHiKa: 1 .carned from Nature & Inspired by Nature

BioHika ...

...Aonomarae 3MiHUTK XUTTA NI0AEN Ha Kpalle,

...Aonomarae 3podutn NnodyT HABKOSIO HAC | HaLLi peui
KOMMOPTHILLUMMU;

...Aornomarae po3BMHYTU OCODUCTICb, PO3KPUTH
Hankpalyi pucu JTroguHn, 3poduTtin JirogmHy OinbLu
MOTYyTHbO. Pasymom !
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KomaHaa “bioHika Ta I T” (M. Ogeca)

Bionics and IT
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KomaHga “bioHika ta IT” (m. Ogeca)

Bionics and IT
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KomaHga “bioHika 1a IT” (M. Opeca)
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KomaHpa “bioHika Ta IT” (m. Ogeca)

Table 1. The list of environmental research [ T-projects,

which were conducted for recent years

# Project topic Contest/Year/City g v
degree
XXI Belarusian
J A bionic model of the fruit tree flower | conference of student 344
Thermodynamics researchers, 2017, ee.
Minsk
National contest,
“Ecosoft-2018", 3" deg.
Compute deli £ flowe sl oY
plse TICERR % ower  PBWITRXIT  Belarusian
Thermoregulation
conference of student 3
researchers, 2018, &
Minsk
Modeling of Energy supply of buildings accordingly Regional CHDRERS, rd
8 to the principles of flower Thermoregulation “| Eonth axpiwe, (e | (S deg
¢ World, 2018, Odesa
4 Modeling of certain stages of feeding behavior of | Regional Hackathon, 1* de
pollinating insects 2019, Odesa &
National contest,
5 | Smart technologies in agricultural production works | Youth ~ Hackathon, | 1% deg.
2019, Kherson
National contest,
6 | Beekeeping and environmental problems Youth Hackathon, | 3™ deg.
2019, Kherson
: i e National contest,
BlOlllCS Zy IT - Modeling of the process of soil colonization by “Ecosoft-2020", 2 deg.
annual Plants Kuiv
En\'iropmentally' _l"rie'_ndlyl energy generation Niticial contest,
according to the bionic principle of Dual Power |, 5 rd
8 : . : i Ecosoft-20207, 3" deg.
Supply and its delivery to miscellaneous buildings: L =
A ) Kyiv
modeling and calculations -
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KomaHga “bioHika T1a IT” (M. Ogeca)

OAkyo 3a yBary !

Bionics and IT
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