MiHICTEepCTBO OCBITH i HAYKH YKpPaiHU
Onecbknil HAIOHAJIBLHUH TEXHOJIOTIYHNN YHIBEPpCUTET
BiHHUIbKHHA HAIOHAJIbHUM TEXHIYHUMA YHIBEPCUTET
[HCTUTYT KOMIT FOTEPHOI iH:KeHepil, aBTOMAaTU3allil,
podororexHiku Ta nporpamyBanna iM.IL.H.IliaTonoBa

ITPOI'PAMA

111l BCEYKPATHCBKOI
HAYKOBO - TEXHIYHOI KOH®EPEHII
MOJIOJIUX BUEHUX, ACHIIPAHTIB
TA CTYJEHTIB

«KOMIT'IOTEPHI ITPU I MYJbTUME/JIIA
AK IHHOBALIIHUI MIIX1]
IO KOMYHIKALII - 20235

28-29 Bepecnsn 2023 p.
OAECA



Mamepianu konghepenyii «Komn'otepHi irpu Ta MmyabTuMeaia sik iHHOBaliiHUM miaxia 10 komyHikamii - 2023»

MPE3UIISA TA OPTKOMITET KOH®EPEHIIII

I'OJIOBA IPE3U 1L
€ropos Bb.B., I[Ipesunear OHTY, akanemixk HAAH Ykpaiau, 1.71.H., mpodecop
YJIEHU NPE3UIII

IBanyenkoBa JI.B., Pextop OnechbKOro HaIIOHAIBHOTO  TEXHOJOTTYHOTO
YHIBEPCHUTETY, 1.€.H., mpodecop
IMoBaposa H.M., mpopekTop 3 HAyKOBOi poOOTH, K.T.H., TOIIEHT

I'OJIOBA OPTKOMITETY

Kotnuxk C.B., 1upekTop HaB4aJIbHO-HAYKOBOTO 1THCTUTYTY KOMIT IOT€PHOT 1HXKEHEpii,
aBToMaTHu3allii, poboToTexHiku Ta nporpamyBanus OHTY, k.1.H., gor.

3ACTYHHMUK I'OJIOBHU OPTKOMITETY
Cepriii lecTronanos, k.T.H., Ao1., kad. Komn'torepHoi imxenepii, OHTY

YJIEHU OPTKOMITETY

Ouaexciii I3BasioB, perionaibHuil koopauHaTop Global Game Jam B Cxianiit €Bporri,
ETI im.EnbBOpTI,

Cepriii Apremenko, 3aB.ka¢d. Kommn'torepHoi inxenepii, OHTY,

Mmuxaiizo Kucienko, Unity Developer, DALS Games,

Oaexkcanap Pomaniok, 3aB.kad. [Iporpamuoro 3abesneuenns, BHTY,

Oabra Youmwkina, aupekrop IHCTUTYTY  KOMI'FOTEpHO-1HGOpMALIITHUX
TEeXHOJIOT1H 1 nu3aiiny, MAVII,

Ouxaexcanap Tepwomun, Unity 3d developer, BlueGoji,

ITaBjo IBaciok, Senior Snapchat JS Developer, BeVisioned,

Ilerpo I'opBat, 3aB.kad. Komm'torepaux cucrem i mepex, JABH3 "Yxkropoacekuii
HalllOHAJBLHUHN YHIBEpCHUTET'.



Mamepianu konghepenyii «Komn'otepHi irpu Ta MmyabTuMeaia sik iHHOBaliiHUM miaxia 10 komyHikamii - 2023»

YK 004.01/08

KomMmm'toTepHi irpu Ta MyJabTUME/IIa K 1IHHOBALIMHUAN MiaXia 10 KomyHikarii - 2023 /
Martepianu III BceykpaiHchbkoi HayKOBO-T€XHIUHOT KOH(EpEeHIT MOJOIUX BYCHHX,
acmipanTiB 1 ctynentiB, Oneca, 28-29 xostHs 2023 p. - Oneca, BugaBaunreo OHTY,
2023 p. — 270 c.

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.

©Onecbkuii HAIllOHAIBHUI TeXHOJNOTTYHUN yHiBepcuTeT, 2023
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The work presents the experience of using the Autodesk Tinkercad online platform for modeling and
researching the control systems of the sensor system of the mobile platform for students of various
levels of education using distance learning in the fields of formal, informal and informal education.

Remote online platforms are becoming increasingly popular for teaching and researching
mobile robotics due to their flexibility, accessibility, and opportunities to interact with materials and
experts. Autodesk Tinkercad is an online 3D modeling and electronics platform designed for
learning and creativity. Despite the wartime conditions, this system provides the following
advantages: online access, 3D modeling and electronics in one environment, project sharing and
collaboration, the possibility of experimentation, creativity stimulation [1].

One of the tasks that can be carried out is modeling based on Autodesk Tinkercad, this is the
development of a 4WD mobile robot using an ultrasonic distance sensor. This solution makes it
possible to introduce miners to the basic methods of developing autonomous control algorithms
with the possibility of automatic control with obstacle avoidance [2,3].

To do this, using the built-in functions of Autodesk Tinkercad, we will assemble the following
connection diagram, which is presented in Figure 1.

Figure 1 — Structural diagram of a mobile robot in Autodesk Tinkercad

Figure 1 shows: 1 — ultrasonic distance sensor (HC-SR04); 2 — gear motor (5-5V, 1A); 3 — small
layout board, 4 — temperature sensor (DS18B20); 5 — engine driver (L293D); 6 — LCD screen
(16x2.); 7 — Arduino UNO R3, 8 — 9V battery; 9 — slide switch; 10 — resistor (220 Ohm), 11 — RGB
light diode.

Using the Arduino IDE (Integrated Development Environment) is an environment for
developing programs for the Arduino platform. The Arduino IDE uses a special language syntax



that is based on the C/C++ programming language. However, it has some specific features and
functions that allow you to work more conveniently with Arduino microcontrollers and their
components, an example of the implementation of distance calculation functions is given below [4]:
double GetDist(const int _trigPin, const int _echoPin)
{
digitalWrite(_trigPin, LOW);
delay(100);
digitalWrite(_trigPin, HIGH);
delay(100);
digitalWrite(_trigPin, LOW);
double duration = pulseln(_echoPin, HIGH);
delay(200);
return (duration/2)/29.1;
H
The simulation results of the developed mobile robot control system in Autodesk Tinkercad are
presented in Figure 2a and 2b.

a) receiving data from the temperature sensor (DS18B20);
b) receiving data from (HC-SR04).
Figure 2 — Simulation results of the developed mobile robot control system in Autodesk Tinkercad

Conclusion. Modeling a mobile robot control system in Autodesk Tinkercad using distance
learning allows students in the field of formal education to recreate real conditions in a virtual
environment, effectively learning the basics of robotics and programming. In addition, this
approach expands the possibilities of informal and informal education, introduces self-education
and exchange of knowledge through online platforms, promotes interaction and development of
creative solutions of participants in the educational process.
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