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TpuBora

Y upomy posaini Bi 3HanaeTe iHopmalyiio woao Tekctosux cnoteopeHs. Lii cnoteopeHHs B TekcTi MoxyTs rosoputu npo MOXKITUBI maHinynsuii 8 TekcTti. CnoTBopeHHs B
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Crnaiinu npe3eHTanii

XAPKIBCbKWHA
HAUIOHANbHUA
YHIBEPCUTET

NURE PARIOENEKTPOHIKM

gég | 0 s HAYK
- YKPAIHU
«Jlocaiip>KeHHsI MeTO/[iB MAllIMHHOT O
HaBYaHHA JJId ONITUMi3alil MapLIPyTIiB
MaH/ZIpiBHUKIB.»

Binsiea A.C,, ITI13m-¢3-3
HaykoBuii kepiBHUK: npod. ['any3a 0.A.

o . 16 yepBHs 2025

JlociimKeHHA

AkmyansHicme:
— HeobXiAHiCTb N0byA0BK NepcoHanizoBaHMX MapwpyTiB Y TYPU3MI;
— ajanTauia Ao AMHaMidHKX ymMoB (Tpadik, noroga, 4ac fobu).

Hanpamok:
AOCNIAXKEHHA MEeTOAIB MawWHHOIO HaBYaHHA AN ONTUMI3aLil MapwpyTis
MaHAPIBHUKIB.

06’ekm docnioxieHHA:
npouec ¢opMyBaHHA ONTUMAaNbHUX MapwpyTiB 418 MaHAPIBHUKIB 3a
ZI0NOMOTr 00 MawWMHHOIo HaBYaHHA.

F —
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Ornap aitepatypu (aHasmoris)

OcHoeHi Oxcepena:

— HaykoBi npaui 3 MapwpyTHOT ONTUMI3aLlii, Teopii rpagis, WTY4YHOro iHTeNneKTy.
— MpakTnyHi gocnigxeHHa BUKOpUcTaHHSA A*, Dijkstra, reHeTUYHWX anropuTMIB i
HEMPOHHUX Mepex y HaBirauinHUX cucTemax.

— [xepena 3 BuKkopuctaHHsa 6ibniotek Python (NetworkX, TensorFlow, Scikit-learn,
OSMnx).

BusaBneHi nporanmHn:

— BiacyTHIiCTb nepcoHanisauii MapwpyTiB Y CTaHAAPTHMX HaBiraTopax.

— Hecrtauva aganTtauii 4o aMHamidHKx dakTopis (Tpadik, noroaa, 3mMiHM po3knaay).
— HepocTaTHE BUKOPUCTaHHSA KOMMAEKCHOrO NigX0o4y: NOEAHAHHA KNACUYHMX Ta
ML-meTOAiB.

(— —
| e,

[locTaHOBKa 3aa4l

1. ®opmyntoeaHHA npobaemu: |CHyOUI HaBirauiiHi CMCTEMW HEA0CTATHBO
afanTuBHI 40 3MIH y cepegosuLLi (Tpadik, Noroaa) Ta He BPaxoByHOTb
iHAVBIAYyanbHi BNoA0BaHHA KOPUCTYBaUIB, LLIO 3HVXXYE ePeKTUBHICTb
MapwpyTulauil 418 MaHApPIiBHUKIB,

2. Mema docnidxceHHA: CTBOPEHHS CUCTEMW ONTUMI3aLii MapwpyTiB Ha OCHOBI
MeTOoZAiB MawWHHOIo HaBYaHHS, fka by/e 34aTHa reHepyBaTy NepcoHasnizoBaHi Ta
AVHAMIYHO afanToBaHi MapwpyTu.

3. O4vikysaHi pe3ynomamu: Po3pobka Ta peanisauia ribpugHoro nigxoay (kagioHi
anropuTMn, reHeTUYHi aNropUTMU, HEMPOHHI MepeXxi), NpoBeAeHHA TeCTYBaHHS i
OuiHKa epeKTUBHOCTI Ha OCHOBI peasibHUX Ta CUHTEeTUYHWX AaHWNX.,

(— —
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MeTooJ10Tis

Y pob0Ti BUKOPUCTAHO MeTOAM MaTeMaTUYHOIO MOAEN0BaHHA, MawVHHOIO
HaBYaHHSA Ta eKCnepuMeHTanbLHOoro aHanisy. [na nobyaoBm MapwpyTis
3acTocoBaHo anroputMmu A* Ta Dijkstra, ans ix onTUMI3aLil — 2eHeMuYHi
anzopummu, a NS NPOrHO3yBaHHA — HelpOHHI MepeXxci.

Peanizauis 3aincHOBanack MoBot Python 3 BukopucTaHHaM 6ibnioTek
NetworkX, TensorFlow, Scikit-learn, OSMnx ta Folium. [laHi Ansi HaBYaHHS Ta
TecTyBaHHA GopMyBannch 3 BiAKPUTUX [Kepen Ta CMHTe30BaHWX CLeHapiiB.
Pe3ynbTaTy OLiHOBAaANCL 3@ TOYHICTHO, YaCOM 0BYMCNEHHSA Ta aAanTUBHICTHO
A0 3MiH.

(— —
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AHaui3 NpOAYKTUBHOCTI Pi3HUX aJITOPUTMIB

— A* npautoe 3HaYHO WBKMAWE Ha BeNUKUX rpadax, Wo pobuTb Moro binbw
npUAaTHUM 415 peanbHOro BUKOPUCTAHHS.

— Ha npoctux Mmapwpytax (40 10 TO4OK) 2eHemuYHuilli an20pumM npaLioe
NoBiNbHiwe, HXX A%, ane 3HaXOANTb KpaLli piweHHS.

— MNpwn mapwpyTax i3 20+ Toukamu A* Ta Jelikcmpa cTatoTb HeepeKTUBHUMN,
a 2eHeMuYHUli AA20pUMM [,03BONSE 3HANTN MalXe ONTUMANbHUIA WNAX Y
PO3YMHWIA Yac.



Peasizanjig airoputmis

Y paMKkax AocNigKeHHs byno peanizoBaHO TPU OCHOBHI Fpynu airopuTMmiB:
XaAibHi MeToANM NowyKy HANKOPOTWOrO WAAXY, ONTUMI3aLiiHi eBPUCTUNYHI
MeTOAWN Ta MOZeNi NPOrHo3yBaHHS Ha OCHOBI HEMPOHHKMX Mepex. Peanisauis
34iMCHIOBanacb MOBOK NporpamyBaHHsA Python 3 BUKOPUCTaHHAM
BiAnoBigHWX BibnioTek.
— Ina NowyKy MapwpyTy Ha rpadi 4O0POXHBLOT Mepexi peanisoBaHo 4Ba
anropntMmn — Dijkstra ma A*.
— [ns nokpalleHHs edbeKTUBHOCTI NOwyKY B yMOBax 0bMeXeHb (Hanpuknag,
YHVUKHEHHS 3aTopiB abo Hebe3neyHnx 30H) 6y10 BUKOPUCTAHO anzopumm A*.
— [ns BUpiweHHs 3aaadi rnobanbHOI MapwpyTn3aLil 3 JeKinbkoMa ToUYKaMu
'ﬂEVﬂaqu Hs1 Byn0 peanisoBaHO 2eHeMUYHUU AA20pUMM.

e

ApxiTeKTypa cucTeMa JJis IpoBeleHHA
eKCIIepUMEeHTAaJIbHOT0 JOC/II>KEHHHA

| BesbiMAMHLIH — BaokHOT - O X

®arin [paeka Qopmar Buwa Cnpaeka
/project_root
main.py # ToONMoBHMIM dain Oia SanycKy OpoTpaMM

— /data # HaHi 1n7n9 HaB4YaHHS
— /models $# TpexHosaHl Momemdi
— Jsre

— pathfinding.py # AmropurMm A* Ta Dijkstra
— genetic.py # TeHeTMYH1 aIropUTMI

— prediction.py # HelpoMepexeBe NpPOIHOSYBaHHA
/app

— ui.py # InTepdelic MOBiJIBHOTO [ACTOCYHKY

— api.py # IETerpauia = cepeBepoM

Windows (CRLF, Crp 12,citn6 1 100%
o




Onuc nporpaMHOro 3abe3nedyeHHs, 110 6YJ10
BUKOPUCTAHO Yy JOCTIIKEeHHI

Moeu ma cepedosuwye:

Python 3.10

IDE: Visual Studio Code / bnokHoT

OcHoeHi 6i6niomeku:

networkx — nobygosa rpadis;

osmnx — poborta 3 OpenStreetMapnumpy;
matplotlib — o6pobka pgaHwx;

rpadikndeap — peanizauis reHeTUYHOro anropuUTMy;
tensorflow — HellpoHHa mepexa (MLP);

folium — Bi3yanizauis MapwpyTiB Ha KapTi.

(— —
o (o,

BcTaHOBJIeHHd 6ibJIioTEeK

10
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[IporpaMHu KO

‘ generate_route_map — Baokmor %= a X

Qain [paska Dop Baa Cnpaska

import osmnx as ox ~
import networkx as nx
import folium

ox.graph_from_place(place, network type="walk")

Mf KOOpIMHAT
origin_point = (49.9935, 36.2304) # mioma CBoSomu
destination point = (49.9993, 36.2437) # napk Desdenka

(graph, origin point([1l], origin point[0])
nodes (graph, destination point[1], destination point[0])

# noGyznosa MapmpyTy
route = nx.shortest_path(graph, origin_node, destination_node, weight='length')

# Bisyanisauis mapmp
route_map = ox.plot_:

Ha iHTepaKkTUBHiNi KapTi
folium(graph, route, route_color="blue", zoom=15)

anHHS Maprepis

Marker (location=origin point, popup="Start”, icon=folium.Icon (color='green')).add to
map) - -
Marker (location=destination_point, popup="End", icon=folium.Icon(color='red')).add to
te_map)

§ SOepemenma pesynbraty
route_map.save ("kharkiv_route.html”

Windows (CRLF) CGp29,can6 1 100%

i

Pe3ysibTaT TeCTOBOT0 3allyCKY

Byno nposegeHO TeCTOBWNI 3aMyck No6yA0BM MapwpyTy MiXK JBOMa TOYKaMn B
MICTi XapkiB i3 BukopuctanHam OpenStreetMap.

A MoyaTkoBa Touka: naoula Ceoboan

@ KiHueBa Touka: napk LUeByeHka

IHcmpymeHmu:

0SMNX — 3aBaHTaXeHHA rpada BYIMYHOI Mepexi;

networkx — nowyk HanKopoTWOro wWAAXY 3@ JOBXNHO;

folium — Bi3yaniszauia MapwpyTy Ha iHTepakTuBHIn HTML-kapTi.

Pesynemam:

— MNobyaoBaHO HAMKOPOTWIMIA MapwpyT Ha OCHOBI TONOANOTIT BYIMYHOT Mepexi.
— Bisyanisauis MapwpyTy 3 MapkepamMmn noyaTky i 3aBepeHHs.

— ®aiin 36epexeHo Ak kharkiv_route.html i moxe 6yTn BigkpuTLiA y Bpaysepi.
P p—

OIS 12



Pe3ysibTaT TeCTOBOTO 3aMyCKy

O ®uin  C:/Users/w/Deskiop/yeta/amnaon/bai¥%20meiowsmi/kharkiv_ rouse. map.himl
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BUCHOBKU

Y pe3ynbTaTi AOCNIAKEHHSA 6yN10 peanizoBaHoO NPorpaMHy CUCTeMy, ika JO3BONAE

ONTUMI3yBaTV MapwpyTy MaHAPiIBHWUKIB i3 BAKOPUCTAHHAM Pi3HNX MeTO/iB

MawWHHOrro HaBYaHHSA Ta a/IfOPUTMIB NOWYKY.

OcHo8Hi 0ocA2HEeHHA:

— PeanizoBaHo Ta npoTectoBaHo Tpw niaxoaw: A*/Dijkstra, 2eHemuy4Hi

anzopummu 1a MLP.

— NpoBeaeHO NOPIBHANbHMIA aHani3 epeKTUBHOCTI KOXXHOIO MeToay.

— 3abe3neyeHo Bi3yanisaLito pe3ynbTaTiB Ha peanbHNX reogaHnx Micta Xapkis.

— Cucrema Mae MOZyIbHY apXxiTekTypy Ta Moxe 6yTu po3wnpeHa Ans

BMKOPWCTaHHSA B MOBIIbHMX 3aCTOCYHKAX UM TYPUCTUUHNX CepBicax.

lMpakmuyHa YiHHicmes: PO3pobieHy cncteMy MOXHa 3acTOCOBYBaTU AN NobyA0BM

nepcoHasnisoBaHMX MapwpyTiB Yy MiCTax 3 ypaxyBaHHAM Pi3HNX KpUTepiiB —
';,p‘ygmcﬂ, AOBXWMHW, Yacy abo iHAMBIAyaNbHUX NepeBar KOpUCTyBaya.

w 15
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JIOJJATOK B

Arnpobarrisi pe3yabTaTiB poOoTH

MIT@AT1S:2025

19 - 22 may
Kharkiv-Yaremche 2025

Anzhelika Biliaieva

particapated in
1st International Scientific and Practical Conference
"Modern Information Technologies and

Artificial Intelligence Systems"
MIT@AIS-2025

A
Chair of the conference Q%I/ Yuri Romanenkov

[m]#c5 [m]

o
[w] o2 Kharkiv 2025

y - /f \
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JIOJATOK T

ExcriepTHUI BUCHOBOK PE3yNbTATIB NEPEBIPKU KBaTi(iKaLiiiHOI poOOTH Ha

BIANOBIAHICTH opopmieHHst Bumoram JICTY 3008: 2015

EkcrniepTHHiT BHCHOBOK pe3yJIbTaTiB repeBipku kBastidikauiiinoi poboTn

CTy/IeHT 1POrpaMHoOT iHsKeHepi 1T13Mm-23-3
(nocaza) (kadenpa) (rpyna)
binsieBa Amxenika CepriiBHa
( npissne, is's, 00 Gathkosi )
3ayBaskeHHs
Hymer ACTY 3MiCT MyHKTY Km;;)"i';:::‘i;"ﬁ
3008-2015
poboT
1 2 3
7.1 3araibHi M0J10/KeHHs
7.3 Hymepauisi_cropi 3BiTY
7.4 Hymepauis po3ai;iis, niapo3ainis, nyHKTIB, NiANYHKTIB
7.5 Pucynku
7.6 Tadamui
7.7 lepenikn
7.8 IpumiTkn
7.9 Bunocku
7.10 ®opmy.u Ta_pi 5
7.11 Mocuaanus
7.13 Cuincok aBTOpiB
7.14 CkopoyeHHs TA YMOBHI IO3HAKH
7.15 Jlonatku
3ayBakeHb HEMae
Ekcniept Ouiena OJIIMHUK
(nizmic) (npissiue, iniuiam)
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