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This work is focused on researching of artificial intelligence integration
into the Traveling Salesman Problem (TSP) using Genetic algorithm. As time
and precision are the key factors in the area as logistics, the work aims to
provide an introduction to a method that can be applied in order to increase
effectiveness of evolution algorithms for route planning. A method that only
expands the possibilities for genetic operators such as selection, crossover,
mutation and replacement which represent the real life evolution process.

KosxeH neHb M CHOCTEpITAEMO SIK IMITYYHHH 1HTENEKT HaOyBae Bce O1Tb-
01 MMBUIKOCTI PO3BUTKY. bI3HECH BiJ MaJIOTO 0 BETUKOTO HAMararOThCs Bi/I-
MOBIIATH TEMMY, KU 3aJal0Th TEXHOJIOTIi Ta BUKOPHUCTOBYBATH II€ HA CBOIO
kopucth. Cdepa JoricTHKH, a came mpobiieMa KOMIBOSKEpa, HE € BUKITFOUCH-
HAM, KOJTH KaXXyTh MPO THTETPAIIIO MTYYHOTO IHTEJIEKTY B CKJIAHI CUCTEMHU.

TpancnopTHa 3a7a4a 3aMIMAETHCSA AKTyaIbHUM THUTAHHSAM, OCKUIBKH pe-
CYpC Yacy € TOJIOBHHM B KUTTI JIOAUHU. OMHUMH 13 METOJIIB, SKI aBTOMATH3Y-
I0OTh TIPOIEC 3HAXO/KEHHA ONTHMAJIBHOTO MIIAXY, 3aJHMIIAIOTHCSA €BOJTIOMINHI
ANTOPUTMH.

Mertoro miei poGoTH € AOCTIMKEHHS] COCO0y HAaBYAHHS JIOTICTHYHOT CHC-
TEMH, sIKa BUKOPUCTOBYE T€HETHYHI aJITOPUTMH, 33 JTOTTOMOTOI0 HEHPOHHUX Me-
peX Ha OCHOBI BIATYKIB KOpHCTYyBadiB. Pobora 3 TakuMu nanvnmu Oye MmOKpa-
1yBaTH €(EKTUBHICTH TOOYA0BY MAPIIPYTIB B PEabHOMY Yacl.

Jlna peaizaiii 1b0r0 METOy HE0OX11HO 310paTH Taki AaH1 AK 1H(pOpMaI
PO MapPIIPYTH, YacC, BAPTICTh, BIICTaHb, a TAKOX BIATYKHA KOPHUCTYBayiB TIPO i
MapIlupyTH. IX MiAroToBKa [/ BUKOPUCTAHHA B MOJIEN MOKE BKJIFOUYATH (DijbT-
paiifo gaHux, GopMaTyBaHHS, KOAYBAHHS KaTeropialbHUX 3MIHHUX TOIIO. Bu-
3HauaeThea QyHKIiA, gka OyAe BUMIPIOBATH BapTICTh a00 e(peKTUBHICTH MapIIl-
PYTY 3 ypaxyBaHHSAM BIATYKIB.

Baxxnueum erarom € Bubip mojaen HauaHHA. Hero moxke Oyt HelpoHHA
Mepeka, perpeciiiHa Moaens ado knacudikarop. HelipoHHi Mepexi, 30kpema
3BUYAMHI mTy4dHl HEWpoHHI Mepexki (ANN) abo riamboki HEHpPOHHI MEpexi
(DNN), MoxyTh OyTH BUKOPHCTaHI AJIS MPOTHO3YBAHHS ONTHMAJIbHAX MapIIpy-
TIB HA OCHOBI BEJIMKOI KUTBKOCTI BXIJTHUX O3HAK. PerpeciitHi Mojaeni, Takl sK Jii-
HIl{HA perpecis, AepeBa PillicHb, BUTIAAKOBUMN JIic a00 TpadleHTHHMA OyCTIHT, MO-
XKyTh OyTH BUKOPHCTAHI I MPOTHO3YBAHHS YHCJIOBUX 3HAYEHB, TAKUX SK Bap-
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TICTh MapmpyTiB abo "ac mocraBku. KimacudikaTopn, HaIpHUKIaa, METOJ OIOP-
HUX BEKTOPIB (SVM), Moxke OyTH BUKOPHUCTaHUH M1 Kiacu(ikallli MapimipyTiB
3a KareropisMu abo Tunamu. Hanpukman, BIH MOXKe BU3HAUUTH, YU € MapIIpyT
IMBAIKAM a00 TOBIJTbHAM, €KOHOMIYHMM YW 3aTPAaTHUM, ONTHMAJIBLHUM IS Tie-
BHHX THUIIB KOPHUCTYBAUIB.

O6pana Moaenp Mae MPONTH TECTyBAHHS 3a JOIMOMOTOK BaliJaIliiHHX
METPUK:

Tounicte xmacy (Class Accuracy): MeTprKa BUMIPIOE TOYHICTh TTPOTHO31B
JUTSI KOYKHOTO OKpeMOoTro Kiacy. BoHa KopucHa y BUTIAJKY, KOJIH BaXXIJIMBO 3HATH,
HACKLIbKH J0Ope MOICIH MPOTHO3Y € KOKEH KJIaC OKPEMO.

Fl-mipa (F1-Score): rapmoniuHe cepeaHe MK TOUYHICTIO Ta TOBHOTOIO.
Bona BUKOPHCTOBYETHCS JUTSl OMIHKK SKOCTI OlHApHUX Kiacu(ikaTopiB Ta Bpa-
XOBYE€ K TOUHICTh, TaK 1 TOBHOTY MOJIEIII.

CmiKyrouH 3a 3alATaMH KIIE€HTIB, HCOOXITHO KOpPETyBaTH IMJAX1JT 0 HaB-
YaHHS 33715 TIONTYKY HAaHKPaIoro pimeHHs Juis iX moTpeo.
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