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IPOTPAMHMI KOMITET

l'omoa — UepeBko Ouekcanap BoaoaumMupoBu4, JIOKTOp
EKOHOMIYHHMX HayK, pekTop YepKachbKkoro HaliOHAIBHOIO YHIBEPCHTETY
imeni bornana XmenbHuiipkoro, Yepkacu

Tonyo Cepriii BacuiboBHY — JIOKTOP TEXHIYHUX Hayk, mpodecop
kadenpu mporpamMHOro 3abe3ledyeHHS aBTOMAaTH30BAHHMX  CHCTEM,
Uepkacbkuii AepKaBHUHA TEXHOJIIOTIYHUH YHIBEPCUTET

I'punenko Banepiii I'puropoBu4 — [0OKTOp TegaroriyHux Hayk,
JOIEHT KadeApu  aBTOMATH3AIlil Ta  KOMIT FOTEPHO-IHTErPOBAHUX
TexHoJorii  Yepkacbkoro  HAIlOHABLHOTO  YHIBEPCHTETY  iMeHi
borpana XwmenbHuubkoro, Yepkacu

3acsaapko AsiHa AHaTOJIIBHA — JIOKTOP TEXHIYHHMX HayK, mpodecop
kadenapu MeHemKMEHTYy Ta iHQopMaUiliHUX TexHosuoriii Yepkacbkoro
inctutyty JIBH3 «YHiBepcuTer 6aHKiBChKOT cripaBn», Yepkacu

KanameBuu Teopriii BikTopoBMY — JOKTOp TEXHIYHHX HAayK,
npodecop,  3aBimyBau  Kadempu  TexHojJorii Ta  oOnaaHaHHSA
MalIMHOOYAIBHUX BUPOOHUITB YepKacbKOoro Aep>KaBHOTO TEXHOJIOTTYHOT O
yHiBepcuTery, Uepkacu

KacnikoB Boaoaumup IlaBaoBM4Y — [OKTOp TEXHIYHHUX HayK,
npodecop, 3aBigyBau KadeApu KOMITHOTEPU30BAHUX EICKTPOTEXHIYHUX
cHcTeM Ta TexHonorii HarionansHoro aiamiitHoro yHiBepcutery, Kuis

Jlananiok Anatouiii IleTpoBHY — TOKTOp TEXHIYHHMX HAyK, mpodecop,
3aCIy)KEHMH [is9 HayKd 1 TexXHIKM YKpaiHd, akaaemik MiKHapogHoi
akazeMmii KOMIT'IOTEpHUX HayK 1 cucreMm, HamioHanbHUWiA yHiBEpCHTET
XapyoBHX TexHoorii, Kuis

JIsmenko Opiii OnekciiioBu4 — 10KTOp Pi3MKO-MaTEMaTHYHHUX HAYK,
npodecop, TUPEKTOp HaBUATbHO-HAYKOBOTO [HCTUTYTY iH(poOpMaliiHuX Ta
OCBITHIX TexHONOrili YepKachbKOro HaliOHAJIBHOTO YHIBEPCUTETY iMEHi
borpana XmenbHuupkoro, Yepkacu

Mycienko Makcum [laBjioBHY — JOKTOp TEXHIYHUX Hayk, rpodecop,
npodecop kadeapu aBTOMaTH3alil Ta KOMII IOTEPHO-IHTErPOBAaHUX
TexHoJorii  Yepkacbkoro  HAIlOHANBHOTO  YHIBEpCHTETY  iMeHi
borpana XmenbHuupkoro, Yepkacu

Ocaynenko Irop AnaronilioBH4 — JOKTOp TEXHIYHWX HAyK, JIOLEHT,
3aBigyBauy Kadeapu IHTENEKTYaJbHUX CHCTeM MPHUHATTS pillleHb
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UepkacbKoro HAI[IOHAJILHOTO YHIBEpPCHUTETY iMeHi
borpana XmenbHuupkoro, Yepkacu

Ipoxkonenko Tersana QOnexcaHapiBHa — JOKTOp TEXHIYHHX HayK,
3aBigyBay  kadenpu  iHGOpMamiiHUX  TEXHONOTIH  MPOEKTYBaHHS,
UYepkacbkuli AepKaBHUI TEXHOJIOTYHUE yHiBepcuTeT, Uepkacu

Ceprienko Bousomumup IlerpoBuu — akagemik AH VYkpainm,
3aCIy’KEHHH TMpamiBHUK OCBITH YKpaiHW, JOKTOP MEAaroriyHuX Hayk,
npodecop, Kadeapa KOMITIOTEpHOI iHXKeHepii (axynbTeTy iH(QopMaTHKH
HamionansHoro mnenaroriunoro yHiBepcutery imeHi M.II. /Iparomanosa,
Kuis

Cuipin Oxer MuxaiJioBHY — JOKTOp IMEAAroriYHUX HAyK, mpodecop,
NpopekTop 3 HaykoBoi poborn Ta nmdpoBizauii YHiBepcHTETY
MenexkMenTy ocith HAITH Ykpainu, Kuis

Tecass KOpiii MukoJsaiioBu4 — JIOKTOP TEXHIYHUX Hayk, mpodecop,
UYepkachbkuii AepKaBHUI TEXHOJIOTYHUE yHIBepcuTeT, Uepkacu

Titos B'siueciiaB AHAPifiOBUY — JIOKTOP TEXHIYHUX HAyK, mpodecop,
3aBigyBay Kaderpu TEXHOJIOTii BUPOOHHMIITBA JiTajdbHUX amapatiB HTYY
KIII, Kuis

Tpuyc KOpiii BacuaboBu4 — MOKTOp megarorivyHuxX Hayk, mpodecop,
3aBigyBauy Kadenpu KOMITIOTEPHHX HayK Ta CHCTEMHOIO aHajizy
YepkachbKoro aep>kaBHOTO TEXHOIOTIYHOTO YHIBepcuTeTy, Uepkacu

OPTAHIBAIIIMHUN KOMITET

Hinyk Bitamiii AHApIAOBMY — KaHIWJAT TEXHIYHMX HAYK, JOICHT,
3aBiyBa4 Kadeapu aBTOMATH3aIlli Ta KOMII FOTEPHO-IHTETPOBAHUX
TEXHOJIOT1H (TOJIOBA)

I'punenko Banepili ['puropoBuu — JOKTOp MEAaroriyHUX Hayk,
JOIEHT

Jlynenko T'anuna BacuniBHa — AOKTOp TegaroriyHMX HayK Hayk,
JOIEHT

Pomanenko Tersna BacuiiBHa — TOKTOp MEAaroriyHUX HayK, JOIEHT

I'manka Jlrommuna IBaHiBHA — KaHAMIAT PI3UKO-MATEMATHYHUX HAYK,
JOIEHT

Kicine Tersna FOpiiBHa, KaHIUAAT TEXHIYHUX HAYK, JOICHT

Kpacnonumk Hartanis OnekcanapiBHa — KaHAWAAT TEXHIYHHX HAYK,
JOIEHT

[Tickyn Omnexkcanap BapdonowmiiioBud — KaHAMIAT TEXHIYHUX HAYK,
JOIEHT



[omonsn Oxcana MukonaiBHa — KaHAWJAT (i3UKO-MAaTeMaTHYHUX
HayK, AOIEHT

Cepmok Onekcanap AHATONINOBHY — KaHAMJAT CKOHOMIYHMX HAyK,
JOIEHT

Biacenko Bonogumup MukosaioBud — cTapIlivi BUKJIa a4y

3acsaapBoBk Hatamist OnekcanapiBHa — BUKIagad

OsxunpoBud Jlrogmuna MuxaiiniBHa — npoBinHui axiBens
TEXHIYHUN KOMITET
[Monimyx Makcum MukonaifoBud.
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APPLICATION OF GENERATIVE DESIGN METHODS FOR
IMPROVING MANIPULATOR DESIGNS FOR MOBILE ROBOTS

The relevance of research into the possibility of reducing the mass of
the manipulator without losing its strength parameters is due to a number of
reasons:

- the mass of the manipulator directly affects the efficiency of its
work and the mobility of the robot in general. Reducing the mass of the
manipulator allows you to increase the speed of the robot and its
maneuverability, which is especially important in conditions of limited
space;

- reducing the mass of the manipulator can lead to a decrease in the
energy consumption of the robot, which increases its efficiency and reduces
the costs of its operation;

- reduction of material consumption and printing time of the
manipulator (3D FDM method), without loss of quality and durable
parameters, which makes it more flexible in production and allows it to be
manufactured as needed [1].

However, reducing the mass of the manipulator should not lead to a
loss of its strength parameters. If the manipulator is not able to withstand
the load, it may break during operation, which may lead to the failure of the
entire robot, as well as create a danger to the surrounding people.

Thus, the study of the possibility of reducing the mass of the
manipulator without losing its strength parameters is an urgent task, which
will allow to increase the efficiency of mobile manipulative robots and
reduce the costs of their operation, while not impairing the safety of the
robot.

Simulation in the Autodesk Fusion 360 environment and the
generative design method [2,3] will be used to solve the task of improving
the manipulator design for mobile robots.

Generative design is a design approach that uses artificial
intelligence computer algorithms to create different design options based on
certain parameters and given conditions. This approach enables the creation
of complex and optimized designs that would be difficult to develop using
traditional methods.



The process of generative design begins with the creation of a set of
rules and parameters that describe the necessary characteristics of the
design, such as dimensions, shape, weight and other technical parameters.
Then a computer algorithm is used, which generates several design options
given the given parameters and conditions.

Next, the most suitable design is selected based on certain criteria,
such as weight, strength and other technical parameters required for a
manipulator for mobile robots. The final design can be refined and
improved by hand to meet specific requirements and needs for the technical
parameters of the manipulator.

Generative design finds its application in many fields, including the
design of buildings, cars, machines and other products, where design
optimization and performance improvement are important. This approach
allows you to significantly reduce design time and cost, as well as improve
the quality and efficiency of the final product.

Currently, the authors are conducting a number of experiments on
the application of the generative design method and adaptive 3D printing
technologies of the improved design of the mobile manipulator [4,7]. The
authors hope to obtain positive results, reduce the mass of the manipulator,
without losing the strength of the structure, which will allow to
significantly increase the autonomy of the mobile robot in areas of man-
made disasters.
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