O0'eKTOM JOCTIIKEHHS € MPOIIEC HETITKOTO YIPaBIiHHSA aBTOMATHYHOIO COPTYBaIBHOIO JIHIETO.

Jlist 3MeHTeHHs 9acy 0OpoOKH 00’ €KTiB OITOBHX BiIIPaBICHb BUKOPHUCTOBYIOTHCS aBTOMATHYHI COPTYBaJIbHI
JiHI{ 31 CTPIYKOBUMHU KOHBEEPAMH, SIKI 31HCHIOIOTH TPAHCIIOPTYBaHHS J10 33J]aHUX ITYHKTIB 3aBaHTaXCHHsI. [ 0JI0BHUM
HEJIOJTIKOM 3aCTOCYBAaHHSI TAKHX CHCTEM € OOMEKEHHS MOJIEINi HPUHHATTS PillleHb, MOB'I3aHUX 3 HEBU3HAYCHICTIO
YMOB TIiJI 9ac peaizamii 3a1aH01 JIOTiKH COPTyBaHHS

Jis mo30aBiIeHHS PO3MIITHYTUX HEAONIKIB PO3pPOOJICHO HEWiTKy MOIENh HPUHHSTTSA PIlICHb aBTOMAaTHYHOL
COPTYB&JIBHOI JIiHIH, 10 JO3BOJISIE 32 BU3HAYCHUMM YMOBAaMH peaji3yBaTh 3a/laHy JIOTIKY COPTYBaHHS 00 €KTiB
MIOIITOBUX BIiATIPaBICHb 3a IMyHKTaMHU 3aBaHTaXXeHHA. [ mporo ¢opmaiizoBaHO 3amady HediTKoi kimacupikamii
BaHTAXIB 3a IXHIMH [apaMeTpaMH 3 BH3HAYCHHSIM IIYHKTIB 3aBaHTa)XEHHs U1 KOXKHOTo Kiacy. IIpoBeneHo
(opmasizanio BCiX erarmiB HEYIiTKOrO BHMBe/AeHHs Ha 0a3i anroputmy Takari-Cyreno-Kanra. BusnaueHo BximHi i
BUXiZIHI HEYITKI JIHrBICTMYHI 3MiHHI, (opmainizoBaHO 0a3y NpaBHJI HEYITKOIO BUBEICHHS JUIS IPOBEICHHS
tasudikamii. g nedasudikamii o6pano MeTo po3paxyHKy HEHTPY Bard IJIsl CHHTIITOHHUX MHOKHH.

Junst peanizanii JIOTIKM COPTYBaHHS BH3HA4E€HO TPH KPHTEpii, IO MMOBHHHI pealli3oByBaTUCS 0a3010 MpaBUIl
HEYITKOTO BUBEJCHHS. 3a MEpUIMM KPHUTEPIEM COPTYBaHHS 00 €KTIB 3a MYHKTaMH 3aBaHTa)XEHHs IPOBOJIUTHCS 3
ypaxyBaHHSIM OIIHKH BapTOCTi, HE3aJIS)KHO BiJ Bard i rabapuriB. 3a APYTrUM KPUTEPiEM — 3 ypaxyBaHHSIM OIIHKH
Bard, HE3aJISKHO BiJ rabapuTiB. 3a TPETIM KPUTEpieEM — 3 ypaXxyBaHHAM CyMiCHOI OLIHKH Bard i rabapuris.

TectyBanHs po3p00ICHOT MOJICII TPOBOIUIIOCS 3a TOMTOMOTI'0I0 cepeouiia Matlab. [IpoBeieHe MoienoOBaHHS
MiATBEPINIIO TIPAIECIIPOMOXKHICTE HEUITKOI MOJENI i BH3HAYCHUX KPUTEPIiB YIPaBIiHHA COPTYBaHHSAM OO0’ €KTIB
HOINTOBHX BiIIpaBJIeHb 32 MyHKTaMH 3aBaHTa)KCHHS.

Kiro4oBi cioBa: MoOJieIb IPUHHATTS pillleHb, aBTOMATHUYHA JIiHis, TPAHCIIOPTYBaHHS, HEYITKA JIOT1Ka, HEYiTKa
Ki1acudikaris, HeuiTke BUBeleHHs, anroput™ Takari-Cyreno-Kanra.

The object of this research is the implementation of fuzzy control in an automated mail sorting line.

To decrease the processing time of postal items, automated sorting lines with conveyor belts are used, which
carry out transportation to predefined loading points. The principal limitation of such systems is the decision-making
model's inherent ambiguity when implementing the designated sorting logic.

To overcome these shortcomings, a fuzzy decision-making model for automated sorting lines has been
developed. This model allows implementing the sorting logic of postal items to specified loading points under
predefined conditions. For this, the fuzzy classification of objects based on their parameters has been formalized, with
loading points determined for each class. The fuzzy inference process stages have been formalized based on the
Takagi-Sugeno-Kanga algorithm. The input and output fuzzy linguistic variables have been identified, and a rulebase
for fuzzy inference has been formalized for fuzzification. For defuzzification, the center of gravity calculation for
singletons has been chosen.

Three criteria have been defined to implement the sorting logic, facilitated by the fuzzy inference rulebase. The
first criterion sorts items to loading points considering cost evaluation, irrespective of weight and dimensions. The
second criterion considers weight evaluation independent of dimensions. The third one takes into account the
combined evaluation of weight and dimensions.

The developed model was tested using the Matlab environment. The simulation confirmed the model's
functionality and the sorting management criteria for postal items to loading points.

Keywords: decision-making model, automated line, transportation, fuzzy logic, fuzzy classification, fuzzy
inference, Takagi-Sugeno-Kanga algorithm.



