MIHICTEPCTBO OCBITHU I HAYKH YKPATHU
OnecbKka HAIOHAJIBHA aKaJeMis Xap40BHUX TEXHOJIOT I
YuiBepcurer IndopmaTuku i NPUKIATHUX 3HAHB, M.JI013b, [losb1IIa
HauionajpHuid TexHiYHMA YHiBepcuTeT YKpainu « KuiBcbkui
MOJIITeXHIYHUMN IHCTUTYT»
HaB4ya/ibHO-HAYKOBHH iHCTUTYT KOMII'FOTEPHHUX CUCTEM I TEXHOJIOTIH
«Inpycrpis 4.0» im. I1.M. I[li1atonoBa

XXI BeeykpaincbKka HAYKOBO-TeXHIYHA KOH(MepeHist
MOJIOIMX BYEHUX, ACMIPAHTIB TA CTYICHTIB

«CTAH, JOCAT'HEHHSA TA INIEPCINEKTUBH
ITHOOPMAINIMHUX CUCTEM I TEXHOJIOI'IA »

Mamepianu Kongpepenyii

v s

L L i
=
-

......
|

Oneca

22-23 kBiTHa 2021 p.



Mamepianu kongepenyii «Cman, 00cacHeHHA Ma NEPCREKMUGU THPOPMAYITHUX cUCHEM | MEXHO102I1»

CraH, JTOCATHEHHS Ta MEPCHEKTUBH 1H(GOPMALIHHUX CUCTEM 1 TEXHOJIOTIH /
Martepianu XXI BceykpaiHChKOi HAYKOBO-TEXHIYHOT KOH(EPEH1I1i MOJIOANX BUYEHUX,
acripaHTiB Ta cTylaeHTtiB. Ompeca, 22-23 kBitHs 2021 p. - Opeca, BugaBHULITBO
OHAXT, 2021 p.—229 c.

30ipHUK BKJIIOYA€ MaTepiajid AOMOBIEH y4aCHUKIB KOHpepeHIlli, siki 00'eqHaHi
32 TEMAaTUYHUMU HapsIMKaMHi KOH(pEpeHIIii.

OPTAHIBAIIIMHUM KOMITET

IonoBa - 1.1.H., npod., €Eropos b.B., pexktop OHAXT.

CniBrosioBu:
IToBaposa H.M. — K.T.H., 1011., TPOpeKTOp 3 HaykoBoi poootn OHAXT,
Kotauk C.B. — k.1.H., gou., aupektop HHIKCiT "luayctpis 4.0" OHAXT,
HMapiym JloamBa, j.MaTeMaTW4H.HayK, YIOBHOBAKCHHH JieKaHa (aKyJIbTEeTy
[adopmaruku YItall3, m.JIon3s, [Tonbia,
Kosagwk T.B. - k.1.H., nou. kadhenpu ACOItayY HTYY «KuiBcbkuii MOMiTeXHIYHUM
THCTUTYT»

YjieHH OpPrKoMiTeTy:
IlnoTHikoB B. M. — 1.1.H., ipod., 3aBinyraud kadhenpu [TtaKb OHAXT,
Aptemenko C.B. — 1.1.1., ipod., 3aBimyBau kadeapu KI OHAXT,
Xo00in B.A. — 1.17.H., ipod., 3aBimyBau kadheapu ATIITaPC OHAXT,
Tapacenko B.Il. — n.71.H., npod., 3aBimyBau kadpeapu CKC HTVYY «KuiBchkuii
MOJIITEXHIYHUH THCTUTYT,
Hesarwonos L. — a.1.1., npod., 3aBinyBau kadpenpu KITAM XHVYPE,
Measuuk A.O. — a.1.H., mnpod., 3aBigyBau kadbenpu EOM HY “JIbBiBChKa
MOJIITEXHIKA”,
Kyros LA. — 1.17.1., npod., 3aBigyBau kadheapu KCraM HAY.

Martepianu mogaHo yKpaiHCHKOI, POCIHCHKOI0 Ta aHTITIMCHKOIO MOBaMH.
Penaxrop 361puuka Kornuk C.B.

©Qnecpka HalliOHATBHA aKAJAEMisl XapUOBHUX TEXHOJIOT1H

2



Mamepianu kongepenyii «Cman, 00cacHeHHA Ma NEPCREKMUGU THPOPMAYITHUX cUCHEM | MEXHO102I1»

TEXHOJIOT1i1)

[NEPCIIEKTHUBU PO3POBKU TA BITPOBA/DKEHHSA WEB-JIOAATKIB. I'A®PIAK A.M.,
JAYEHKO-BOI'YH A.O., YEIIIIT'A P.B. (Hauionamehuii yHiBepcuteT «llonraBchbka
noJiitexika imeni FOpis Konapatiokay)

212

KIBEPCIIOPT $IK IHBECTULIIMHO ITPUBABJINBA I'AJIY3b JIJIS YKPAIHI.
JKMAH O.B. (I'pomanchka opramizamis «Monoxikea opramizamis “Emextyc” Tpm
OpnecproMy HalioHATBLHOMY yHiBepcuteTi iMeHi .I.MeunnkoBa)

214

I'EHEPALISI MEIIY HA OCHOBI II'POBOI'O PYUIIA UNITY. KYJIAKOB B.A.,
KYKOBEIIbKA C.JI (Onecbka HalliOHAIBHA aKaJIeMisl XapUOBHX TEXHOJIOTIH)

216

PO3BUTOK KOMIIBIOTEPHUX IT'OP 3A MOTUBAMMU KHUT'. ITHJTHITEHKO C.A.,
CIPEHKO O.1. (OnecbKa HallloHaJIbHa aKaJieMisl XapuOBHUX TEXHOJIOTIH)

217

AHAJII3 TPUBUMIPHUX NUCIIEIB. POMAHIOK O.H., /IEJIA B.I1., XOIIIABA O.M.
(BiHHMIIbKMI HAIlIOHAJIbHUM TEXHIYHUN YHIBEPCHUTET)

218

PO3POBKA I'POBOI'O EKOHOMIYHOI'O CUMVIIATOPA. BO/JIOTT O.C,
CIPOMJIA JI.C. (Onecpka HalllOHaJIbHA aKaieMis XapyOBUX TEXHOJIOT1H)

220

PLANING THE OPTIONAL WAY OF MODILE WORK. TROFIMENKO M.S. (National
aviation university)

222

AHAJII3 LIEUJIEPIB. POMAHIOK O.H., IBAXA O.A., JY/IHUHK O.0.(Binuuubkuii
HaI[IOHAJIbHUN TEXHIYHUN YHIBEPCUTET)

223

OrJisdJy, CYYACHMX TEXHOJIOI'IM CTBOPEHHS BEB-CTOPIHOK JUII
MOBIJIbHUX IMPUCTPOIB. YYBAPOB E€.E., 3UBIHA K.B. (Xapkischkuii Hanionansnuit
VYHiBepcuret PagioenekTpoHiku)

225

BUKOPHUCTAHH ®PAKTAJIIB IJIs1 KOMIIAKTHOI'O KOZIYBAHHSI TIATEPHIB B
'PAOIYHOMY JN3AUHI. HIEBYEHKO B.B., IIEBYEHKO O.B. (KuiBchkuit
HallloHaTBHUN yHIBepcuTeT iMeH1 Tapaca [llesuenka)

227

10




Mamepianu kongepenyii «Cman, 00cacHeHHA Ma NEPCREKMUGU THPOPMAYITHUX cUCHEM | MEXHO102I1»

UDC 004.3.
PLANING THE OPTIONAL WAY OF MODILE WORK
TROFIMENKO M.S. (mitrofimow833 @gmail.com)
National aviation university

The main tasks in planning the optimal path are considered. The shortest path search
algorithms are compared. The conclusion is made which algorithm is better to use under certain
conditions and tasks.

Mobile robot motion planning is one of the main tasks of robotic systems. The task of
planning the optimal path in the general setting is formulated as follows: on the map of the area it is
necessary to determine the route of movement from the starting set of points to the set of endpoints.
In this statement, the initial and final are determined in the calculation procedure. The following
task options are possible:

1) pave the optimal route from the starting point to the end point (start and end points are set);

2) pave the optimal route from the set of starting points to a given set of endpoints;

3) to build an area of transport accessibility with a given level of costs in relation to many
starting points.

Most algorithms for laying optimal routes are based on the method of dynamic planning
Bellman - Ford on weighted graphs [1]. For a transport network, the vertices of the graph are the
nodes of the transport network, and the arcs correspond to the transitions between the nodes.
INgraph theory the problem of the shortest path is to find waybetween the two vertices (or nodes) of
the graph so that the sum of the weights of the edges of which it consists is minimal. An example is
finding the shortest path between two points on a road map. In this case, the vertices are points, and
the edges are roads with weights equal to the time required to overcome this segment.

Consider the main differences of the following algorithms [2, 3]: Dijkstre, Bellman-Ford,
search A *, Floyd-Warshall, Johnson, Algorithm-Lee wave tracing, A * with iterative deepening,
search algorithm for the first best match.

The Bellman-Ford algorithm is a shortest path search algorithm that allows you to determine
the path to the vertices, the edges of which can have a negative weight when compared with the
Dijkstri algorithm. The algorithm consists of several phases. At each phase, all edges of the graph
are considered and the algorithm tries to make a relaxation along each edge of the value.

Dijkstri search algorithm. It should be borne in mind that this algorithm can be applied only to
those graphs in which the weights of the edges are not negative, this is its main difference from the
Bellman-Ford algorithm. In the process of execution, the algorithm will check each of the vertices
of the graph, and find the shortest path to the original vertex. The standard implementation works
on a weighted graph - that is, a graph in which each path has a weight, ie the "cost" that will have to
be "paid" to go over this edge. On an uneven field, the weight of each edge of the graph is assumed
to be the same.

In 2011, another algorithm was introduced - finding a jumping point, which is an improved A
*_ 1t speeds up the search for a path, "jumping" many places that need to be considered. Unlike such
algorithms, JPS does not require pre-processing and identification of additional memory costs.

The algorithm IDA * (A * with iterative deepening), is a modified version of A *, uses less
memory due to fewer deployed nodes. Works faster A * in case of successful choice of heuristics.

The Lee-wave tracing algorithm is a search algorithm for the first best match. First of all, we
consider nodes, the path from which to the final vertex is probably shorter, that is, due to the
heuristics, the same thing is done that A * does for the Dijkstri algorithm. This algorithm is an
extension of Dijkstry's algorithm, the acceleration of work is achieved through heuristics - when
considering each individual vertex, the transition is made to the neighboring vertex, the expected
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path from which to the desired vertex is the shortest. It is used to find the shortest path on the map
in an unfamiliar area.

As a result of the analysis, it was concluded that when developing a mobile robot for
movement and orientation in confined spaces, the IDA * search algorithm has advantages, and for
the development of combat mobile robot - it is better to use the Lee Algorithm - wave tracing.

List of literature sources

1. K. K. Tomas, R. L. Rivest, and K. F. Shtajn, “Algoritmi: pobudova i analiz,” M.:
«Vilyams», pp. 296-391, Aug. 2006.
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YK 004.925
AHAJII3 IEMJIEPIB
POMAHIOK O. H., IBAXA O. A., IYHUK O.0.
BiHHUIBEKHMI HAIIOHAIEHUN TEXHIYHII YHIBEPCUTET

Komn’romepna epaghixa wupoko euxopucmosyemscsi @ pisuux 2anyzsix OislbHOCMI TH0OUHU,
OCKIbKU 3abe3neuyec peanicmuune 6i0meopeHHs npeomemis i npoyecie [1]. Ilpu gopmyeanni
epagiunux 300pasxiceHb WUPOKO BUKOPUCOBYIOMbCS Uletioepli.

Meiinepom [1-7] Ha3uBaeThHCs MporpamMa Juisl BI3yalbHOIO BU3HAUYeHHs MOBepXHi o0'exTa. Lle
MO>Ke OyTH OIHC PO3CIFOBaHHS Ta TMOTJIMHAHHS CBITIIA, HAKJIAICHHs TeKCTYpH.

Ileiinep — 1me xoMmm'toTepHa Mporpama, SKy BUKOHYIOTH mpoilecopu Bimeokaptu (GPU).
Bineokapra 00po0msie MOTIK IaHUX , sIKI MAIOTH TOYKY BXOJy Ta TOYKY BHUXOAY, KOJ KOMaH, SKi
BUKOHYIOTh 00poOKy. Iliff «ImOTOKOM [aHuMX» MaeThcs Ha yBa3l iHGOpMaIlisl Mpo KOOPAMHATH
BEPIINH TOJIIMOHIB 1 TEKCTYPHUX KOOPAMHAT, KI TEpPenaloThCsa B Iporpamy menaepa.

Icaye Tpu Tunm peiaepiB [2-7]: BepmmHI (BEpTEKCHi), TE€OMETpUYHI Ta (parMeHTHI
(mikcenpHi). OCHOBHa TiepeBara BHUKOPUCTAHHS IICHIEpPIB — iX THYYKICTh, IO CIHPOIIYE 1
3/ICHIEBIIIOE UK PO3POOKH IMporpamu, 1 MPU TOMY IO MIABUIIYE CKJIAIHICTh 1 JOCTOBIPHICTH
CIIEH, 1110 BI3yasIi3yIOThCSl.

BeprexkcHuii (BepilMHHHMI) IIelaep — 1e HAHOUIBII yCTaJICHUH 1 HAUMOMIMPEHINIUNA THIT
cepen 3D-melinepie. MeToro Takux meiaepiB € nmepeTBopeHHs 3D-1MoI0KeHH KOKHOT BEPIIUHH Y
BIpTyaJIbHOMY TIPOCTOPi 10 2D-KOOpIMHATH, TIPH SKIi BOHA Bi0OpakaeThCs HA €KpaHi.

Bepmmunuii mporiecop MoKe BUKOHYBATH Pi3HI BUAM OMepalliid 3 rpadikor: MaHIMYJIIOBaHHS
KOOpJIUHATAMH TOJIOKEHHS KOJIBOPY a00 TEKCTYpH, MEPETBOPEHHS BEPUIMH 1 HOpMauli. BepuinHHi
meiinepy 3a0e3MevyroTh YITKMA KOHTPOJb HaJA JAETalsiMU TOJIOKEHHS, PYyXY, OCBITJICHHS Ta
KOJIBOPY.

IlikceabHuii mieligep, TakoXX BiOMHM SK (pparMeHTHUH, OOUMCIIOE KOJIp, TEKCTYpHI
KOOp/IMHATH, TTTMOMHY Ta 1HIII1 mapaMeTpu KOXKHOTro gparmeHTa 300pakenHss. [likcenpHuil meinaep
BUKOPHCTOBYEThCS Ha KiHIIEBOMY eTamni rpadiuHoro koHBeepa mis ¢GopMyBaHHA (parMeHTa
300paxkenHs [1].

I'eomerpuyHmuii meiinep — e menaep, skuil 371aTHUM OOpOOIATH Ta TeHEpyBaTH HOBI
rpadiyHi TPUMITUBH, TakKi K TOYKH, JiHII Ta TPUKYTHUKHU. KpiM TOro, reoMeTpuyHuil mieimaep
3/IaTHUHM TeHEepYyBaTH MPUMITUBH «HA JHOTY», HE 3ay4alo4yd MpU IbOMY LIEHTPAILHOTO MpoIecopa.
Brepire moyaB BukopucToByBaTuCs Ha Bigeokaprax Nvidia cepii 8 [8].

Ha nanuii MOMEHT icHye OIM3bKO IIECTH Pi3HUX MOB IpOTrpaMyBaHHs IIEHAEpiB, 1 BC1 BOHU
TaK 9M iHaKIIe TPAHCIIOIOTh B OJIHI 1 T1 % MAIMHHI KOAH, K1 BUKOHYIOThCS HA GPU [6].

Ilefinepui MoBu nporpamyBanHs € C-noJiOHUMH, ajie B TOM e yac OUIbII IHYYKi B pOoOOTI
31 3MIHHUMH. Y LUIOMY, MOBa JUId LICHJepiB HalieHa IiJ KOHKPETHE 3aBJaHHS, a CaMe:
BUPAXOBYBaHHS 3 TUIABAIOYOI0 KOMOO, MATPHUISIMH YU BEKTOPAMHU.

MakcumMainbHa e(eKTUBHICTD 1 IBUIKICTD HIEHIEPHOT MpOTrpaMu 3ajJeKUTh Bil PAIy YMOB :
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BignoBinanapHiCTE 3a 3MICT 1 (QopMy moaadi marepialy HECYTh
ABTOPU CTATEMN.
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