MIHICTEPCTBO OCBITHU I HAYKHU YKPAIHU
OnecbKuid HAIOHAJILHUM TEXHOJIOTITYHUN YHIBEpCUTET
YuiBepcurter InpopmaTiku I NpUKJIAAHUX 3HAHb, M.JIoa3b, IloabIIa
IHcTHTYT KOMIT I0TEPHOI iH:KeHepil, aBTOMaTH3aIlil, pOOOTOTEXHIKHU Ta
nporpamysanns iMm.IL.H.IliaTtonoBa

XXIV BceykpalHCbKa HAYKOBO-TeXHiYHA KOH(epeHIin
MOJIOIUX BYEHHX, ACMIPAHTIB TAa CTY/IEHTIB

«CTAH, JOCATHEHHA TA IEPCIIEKTUBU
ITHOOPMANIMHUX CUCTEM I TEXHOJIOTI'ITN»

Mamepianu kongepenuii

J= L

il b

Oneca

18-19 kBiTHs 2024 p.



Mamepianu xongepenuii «Cmam, 00cazHeHHs ma nepcneKmueu iHgopmayiiinux cucmem i MexHo102iii»

CraH, JOCATHEHHS Ta TMEPCHNEKTUBU 1H(QOpPMALMIMHUX CUCTeM 1 TexHoJorin /
Martepianu XXIV BceykpaiHcbkoi HayKOBO-TEXHIYHOI KOH(EpEeHIli MOJOANX BYCHHX,
acriipanTiB Ta ctyaeHTtiB. Opeca, 18-19 kBitas 2024 p. - Oneca, BugaBaunrso OHTY,
2024 p. — 498 c.

30ipHUK BKJIIOYAa€ MaTeplaju JOINOBIJIed YyYacHUKIB KOH(pepeHIli, aki 00'elHaHI 3a
TEMAaTUYHUMU HaMpsIMKaMHu KOHGEpeHIIi.

30ipHUK Oy/ie KOPUCHUM fK i (axiBIIB 1 MpaliBHUKIB QipM, 3aiiHATHX B 00JaCTi
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Po3aia 10

3D moaenroBanus ta 3D apyk

UDC 681.518:004

MODELING DESIGN OF MOBILE ROBOTIC PLATFORM
SOTNIK S.V., ZARUBIN I.S.
(svetlana.sotnik @nure.ua, ihor.zarubin@nure.ua)
Kharkiv National University of Radio Electronics

The work deals with problem of modeling design of mobile robotic platform. The work justifies
choice of platform wheel structure and SolidWorks environment for 3D modeling. The stages of
developing mobile robotic platform in SolidWorks are described, including requirements analysis,
concept design, and detailed design.

Problem Statement.

Today, robotics and industrial process automation technologies are developing quite rapidly, and
mobile robotic platforms (MRPs) are becoming increasingly important for various applications, from
logistics to medicine [1-4]. However, design and modeling of such platforms is challenging task.

Effective modeling of mobile robotic platform design is critical to ensure its functionality,
performance, stability, and safety in various operating conditions.

The main problems that need to be solved when modeling design of mobile robotic platform are:
choosing optimal propulsion system and chassis, ensuring stability and controllability of platform, weight
and center of mass distribution, integration of sensors and motion control systems, ensuring sufficient
energy efficiency and autonomy, as well as taking into account requirements for working environment
and operating conditions. In this work, we will solve problem of developing 3D model of platform for
further analysis and simulation and taking into account requirements for working environment.

Proper modeling of mobile robotic platform design will allow optimizing its parameters, anticipating
possible problems and eliminating them at design stage, which will reduce production costs and improve
quality of final product.

Essence of study.

Before modeling design of mobile robotic platform, review of modern robotic platforms was
conducted, namely their methods of movement (wheeled, tracked, underwater, and unmanned) [5]. As
result, wheeled version of MRPs design was chosen for development because of its convenience, low
cost, and versatility.

The wheeled mechanism is one of most common options for moving mobile robotic platforms.

The wheeled design provides lower level of vibration and noise compared to other types of
structures, making it optimal choice for tasks related to movement of goods indoors and other sound-
sensitive environments.

A robot for handling loads will consist of following parts: base, wheels, body, shoulder, elbow and
forearm, wrist for rotation and bending, and fingertips, or in this case, claws.

Before choosing development environment, we looked at several popular platforms to see what they
could do and what would be most suitable. The choice was between: CATIA, Fusion 360, and
SolidWorks, and latter was chosen in end. Solidworks is one of leading engineering CAD software in
world and is used in various industries and has ability to be supplemented with various plug-ins for
further research.
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Solidworks has tools for collaborating on projects in team. In this environment, you can manage file
versions, control access to data, make annotations and comments, and use product lifecycle management
systems to manage project.

The development of mobile robotic platforms in SolidWorks environment has following stages:

1.Requirements analysis — includes determination of functional and technical characteristics,

mobility requirements, navigation, mechanical parameters, energy efficiency and other key aspects.

2. Concept design — creating conceptual design of mobile platform using SolidWorks tools such as
3D modeling and analysis. Consideration of various design alternatives, taking into account requirements
and constraints of project.

3. Detailed design — detailed 3D models development of all components and connections of
platform, taking into account technical aspects such as material strength, geometry, fasteners, etc.

For example, design of base in Fig. 1, a, b, c.

PN V.
% / olo ’ [ 4
e | ! i — ;
a) b) ¢)
Figure 1 — Detailed design (developed base design)

Conclusions

The work considers problem of modeling design of mobile robotic platform. The choice of wheel
structure was substantiated. The SolidWorks environment was used for 3D modeling of platform
structure. Proper modeling of MRPs design in SolidWorks will allow optimizing its parameters,
predicting and eliminating possible problems at design stage, reducing production costs and improving
quality of final product.
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