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1. MysibTHareHTHUHM Mifgxin 4O aBTOMaTU3allii IPOLeCiB KepyBaHHS MaTepiaJIbHMMU [TIOTOKAMU B JIOTICTUYHUX

CHUCTEMAxX

2. Multi-agent approach to material flow control processes automation in logistic systems

Pedepar:

1. Incepraliist npucBs4YeHa po3po61ii, CTBOPEHHIO Ta JOCiIKEHHIO CUCTEMU KEPYBAaHHS MaTepiaJlbHUMU ITIOTOKaMU
B JIOTiICTUYHUX CACTEeMax Ha 6a3i MyJIbTUAareHTHOro Mixony. B paMkax nucepTaliiiHoi po60Ty IpoBeJeHo aHali3
iCHYI0YMX METOJIIB i CUCTEM KE€PYBaHHS MaTepiaJIbHUMU NTOTOKaMu. [IpoaHasnizoBaHo iCHYI0YM METOIU Ta MiAX0AN
MOJEJIIOBAaHHS TMHAMIKM PyXy MaTepia/IbHUX [IOTOKIB, BU3HAY€H] KpUTepii €(PEKTUBHOCTI [IPOLECy KEPYBaHHS:
KpuUTepii 3araJibHOCUCTEMHOI OIITUMAJIBHOCTI Ta KpuTepii Ha 6a3i inboBUX QPYHKILi iHTEJIeKTyaJlbHUX areHTiB.
Buxopsuu 3 aHasisy NO3UTUBHUX Ta HETaTUBHUX (AKTOPIB iCHYIOUMX KPUTEPIiB, METOLiB, CUCTEM KEPYBaHHS Ta
MoJeJiell pyxy MaTepiajlbHUX MIOTOKIB 0yJI0 CTBOPEHO aHAJITUYHY MOJI€JIb IIPUMHSTTS PillleHb iHT€JIEKTYaJIbHUMU
areHTamu, a TaKOX KOMII'IOTEPHY MOJEJIb MYJIbTUAT€HTHOTO CEPENOBUILA, 3alIPOIIOHOBAHO [IBi TPy KPUTEPIiB

IOTPUMaHHS ePEeKTUBHOCTI IIPOLIeCy KepyBaHHs MaTepiabHUMU IOTOKaMu. Ha OCHOBI 3a11porioHOBaHUX KpUTEPiiB



pO3po6JIeHa AUCKPETHO-CTOXACTUYHA MOZEJIb IIOJIAHHS PYyXy MaTepialbHUX MOTOKIB, @ HAa 6a3i BAKOPUCTAHHS
IHACKPETHO-CTOXAaCTUYHOIO JVHAMIYHOTO NIPOrPaMyBaHHS 3 BUKOPUCTAHHSIM MapKiBCbKUX JIQHIIOKKIB TPUNHATTS
pilleHb CUHTE30BaHO QYHKIIi0 AucneTyepusallii MaTepiaabHUX IOTOKIB. [I7151 IepeBipKy epeKTUBHOCTI po6oTH
3aIPONIOHOBAHOr0 CIIOCOOY KEPYBaHHSI IPOBEIEHO iMiTalliliHE MOZIEIOBaHHSI POOOTH MYJIbTUAr€HTHOTO
cepeloBUIIA 3 BUKOPUCTAHHSIM KOMIT'IOTEPHOI pearisalii po3po6eHux pilleHb. Y pe3yabTaTi MOLEeII0BaHHS
[I0Ka3aHO e(EeKTUBHE IIOBEPHEHHSI CUCTEMH [0 CTaHy 3a6e3Ie4eHHs OIIepaTUBHOTO IJIaHy POOOTH IIPU BUHUKHEHHI

HEUTAaTHUX CUTYaLliil.

2. The dissertation is devoted to development, creation and study of material flow control processes automation in
logistic systems based on multi-agent approach. Throughout the dissertation, an analysis of existing methods and
material flows control systems was conducted. Also existing methods and approaches to dynamics of material
flows movement were analyzed, control efficiency criteria were identified: general system optimality criteria, and
criteria based on intelligent agents goal functions. During the work on the dissertation, a material flow dynamics
model was developed based on universal properties of material flows which exist on all hierarchical levels of
logistic systems. As a base for the model, a supply chain model by Lisovskyi-Ponomarenko was taken giving a static
representation of planned logistic system. Based on positive and negative factors of existing criteria, methods,
control systems features and material flow movement models, a multi-agent model of material flow movement
environment was created, a multi-level structure and function of the dispatching agent were presented. Analytical
model of multi-agent environment was created, two groups of effectiveness criteria were presented. Based on
presented criteria, a discrete-stochastic material flow movement presentation model was proposed along with
material flows dispatch function based on discrete-stochastic dynamic programming and decision making Markov
chains. The function for searching of quasi-optimal solution for material flow control tasks according to discrete-
stochastic dynamic programming principles was developed. All decisions are made based on numeric assessments
of the next system's step efficiency. In order to check the efficiency of proposed control method, an imitational
modeling of multi-agent environment and proposed methods was conducted.
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