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30ipHHUK BKJIIOUa€ MaTepiai JOMOBiAEH y4acHUKIB KOHGepeHiii, aki 00'eqHani 3a
TEMaTUYHUMHU HalpSIMKaMHU KOH(EpeHIIii.

30ipHUK OyJile KOPUCHUM SIK JUIsl (PaxiBIIiB 1 MPAIiBHUKIB (QipM, 3alHATHX B 001acTi
pO3pOOKH Ta MPOCYBAHHS KOMI'IOTEPHUX Irop, Tak 1 JJis BHUKIAJAdiB, MAaricTpiB 1
CTYJICHTIB BHIIMX HAaBYAJIbHUX 3aKJaJiB, SKI HABYAIOThCS 3a HampsMaMHu 1
CHEIIaJbHOCTSIMU TPOrPAMHOIO 3a0€3MEeUYeHHs, KOMIT'IOTEpPHUX HayK, KOMI'FOTEpHOL
IHKEHepil, NPUKIAJAHOI MaTeMaTHKu Ta o0poOku iHopmarlii, Oyae KOPUCHUM
npodecionanam y cepax reitmidikariiii, KibepcrnopTy, CTpIMIHTY, BIpTyajabHOT PEAIbHICTI,
JIOTIOBHEHOI PEANbHICTI, IITYYHOTO I1HTEJIEKTY, MAIIMHHOTO HaBYaHHA, Teimi3aiiHy,
cayHJII3aiiHy.

PesynbraTtu AochikeHb y 30IpHUKY MPEICTaBISIIOTH COOOI0 CBOEPITHUN 3pi3
Cy4acHOTO CTaHy CIpaB B MEPEPAXOBAHMX Taly3sX 3HAHb, KU MOXKE JOMOMOITH SIK
cpaxuau;IM TaK 1 CTyJ€HTaM YHIBEPCUTETIB CKJIACTH 3arajlbHy KapTUHY PO3BUTKY
KOMITFOTEPHHX irOp bI MyJIbTUME/Iia Ta MOB'I3aHUX 3 HUMH TTUTAHb.

HayxoBi mpaiii 3rpymnoBaHi 3a HampsMKamMu poOOTH KOH(pEpeHIli Ta HaBeIEHI B
anQaBiTHOMY MOPSIKY MPi3BUILl ABTOPIB.

Martepianu  (Te3u  OMOBiACH)  JAPYKYIOTbCS B aBTOPCHKIM  pelaKiiii.
BianoBiganpHICTh 3a SAKICTh Ta 3MICT ITyOJIiKaIliif Hece aBTop.

Martepianu nogaHo yKpaiHChKOIO Ta aHTJIIHCHKOI0 MOBaMH.
Penakrop 36ipanka Kotk C.B.
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This work is devoted to the coverage of BEAM robotics development issues. The author provides a
comparative analysis between the BEAM robot and a classic mobile robot according to various
criteria and has developed a BEAM robot scheme based on Arduino Pro Micro using a Solar
Panel.

BEAM robotics (Biology, Electronics, Aesthetics, Mechanics) is an approach to creating
minimalist robots that combines a biologically inspired approach with electronics, mechanics and
aesthetics [1]. BEAM robots are based on the concept of using simple components and tools such as
solar panels, light sensors, motors and capacitors to create autonomous robots that can interact with
their environment. One of the main principles of BEAM robotics is the efficient use of energy,
similar to how nature uses energy for the functioning of living organisms. Research in the field of
BEAM robotics has the following promising aspects [2,3]:

- efficient use of resources: BEAM robotics shows how functional robots can be created using
minimal components and using energy from renewable sources such as solar panels. In the context
of growing interest in sustainability and energy efficiency, this may have a practical application in
robotics to create autonomous systems with reduced energy dependence;

- training and education: BEAM robots have long been used as a tool for training and education,
as they help to experience and understand the principles of robotics, electronics and mechanics. In
combination with modern distance learning platforms and virtual reality, BEAM robotics can
become a powertful tool for learning and practical application of knowledge in the field of robotics;

- experimental solutions: BEAM robotics promotes a creative approach to robot construction
and solving real problems. It allows you to experiment with different designs, mechanisms and
electrical components to create non-standard and innovative robots;

- application in biorobotics: Insights obtained from the natural mechanisms used in BEAM
robots can be useful for the development of biorobotics and biologically inspired robots. This can
contribute to the creation of more adaptive and efficient robots for specific tasks [5-7].

An example of BEAM robots developed by the Mark Tilden team is presented in Figure 1.

‘

a) insect-like shape [1]; 6) QUL [1].
Figure 1 — BEAM robot developed by Mark Tilden's team



Table 1 shows a comparative analysis between the BEAM robot and the classical mobile robot

according to various criteria.

Table 1 — Comparative analysis between the BEAM robot and the classical mobile robot.

Criterion

BEAM Robot

Classic Mobile Robot

Energy supply

Use of solar panels and
renewable energy

Battery or accumulator

Number of components

Minimal quantity, simple
components

Different components for
different functions

Reaction to the environment

Reacts to changes in light,

Can use sensors to detect

darkness, obstacles objects
Mechanical mechanisms Simple mechanical moving Various motors, gearboxes,
parts wheels
Using programming Minimal or no programming Usually requires programming
to control

Based on the selected criteria presented in Table 1, we will develop the scheme of the BEAM
robot, which is presented in Figure 2.
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Figure 2 — Scheme of a BEAM robot based on Arduino Pro Micro using a Solar Panel

A Solar Panel (80x45mm, 5V) is used to power the BEAM robot; the TP4058 module is a
charging module for lithium-ion or lithium-polymer rechargeable batteries. This module allows the
battery to be charged from a power source such as a solar panel or DC source. To position the Solar
Panel according to the sun, it is planned to use the GL5516 sensor and servo motors Servol, Servo
2, which allow you to rotate the optimal angle of inclination according to the sun. The engine
control system (M1, M2, M3, M4) is built on the basis of the MX1508 driver module. The general
control system, information processing and decision-making system is built on the basis of the
Atmega32u4 microcontroller (Arduino Pro Micro) [8-12].

Conclusion. All these factors show that BEAM Robotics can continue to make an important
contribution to the development of robotics, even in the age of modern technology, helping to shape
the approach to creating robots that interact effectively with the surrounding world and resources.
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