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PEDEPAT

Jurnmomuast pabota: 62 crpaHuiisl, 29 pucyHKoB, 2 Ta0iHIIbl, 16 HCTOYHUKOB.

MVIIBTUATEHTHAA CUCTEMA, AI'EHT, FOUNDATION FOR
INTELLIGENT PHYSICAL AGENTS, AJITOPUTM JEUKCTPHI, AJITOPUTM
BEJVIMAHA-®OPLIA, AJITOPUTM A-CTAP.

Obvexm uccnredo8anusi — aITOPUTM yIPABICHUS B MYJIbTUATC€HTHBIX CUCTEMAaX.

Llenv pabomwi — pa3zpaboTka MyJIbTHUATEHTHOW CHUCTEMBI M aJIrOpuUTMa
MIepEHAaIpPaBICHUS] aBTOMOOWICH CKOpOW MEIUIMHCKONW TMOMOIINM Ha SKCTPECHHBIN
BBI30B, MTOMCK ONTUMAIBHOTO MapUIpyTa.

Memoowl uccnedosanusi — KOMIbIOTEPHOE MOJIEITMPOBAHUE.

B pabore paccmarpuBaeTcsi KOHIENINS MyJIbTHATEHTHBIX CUCTEM, IPUBOAATCS
ONpEENCHHS] areHTa U MYJbTUAareHTHOW CUCTEMBI, MPOU3BOAUTCS Kilaccu(puKanus
areHTOB M MYJIbTHAreHTHBIX cUCTeM. MccienoBaHbl METO/Abl MOMCKAa KpaTdyanlliero
MapuipyTa. CpoeKkTUpoBaHa apXUTEKTypa MYJIbTHATEHTHOM CHUCTEMBI, ONpPEIEICHbI
npaBuiia OOILIEHUS] areHTOB, OHTOJIOTWH, NOBeNEHUs areHToB. [IpousBeneH anamus
3¢ (HEeKTUBHOCTH METOJIOB IMOMCKAa KpaTyaillero MapupyTa W ONpeaeieH IydIlnui
METOJl JJIi TOUCKA ONTHMAJbHOTO MAapIIpyTa aBTOMOOWISI CKOPOW MEAMIIMHCKON
nomoty. IIpuBenaeHsl anropuTMsl 3alUThl MYJIBTHATEHTHBIX CUCTEM M areéHTOB OT
HECaHKIIMOHUPOBAHHOTO J0CTyNa K uHpopMauu u ¢paibcuduraum HTHGOPMALIUH.

Pe3ynpraToM IUNIOMHOW paOOThl SIBISETCS MYJbTUAr€HTHAs cUCTeMa s
ONTHUMM3ALMNA BPEMEHU MPUOBITUA ABTOMOOWIISI CKOPOHM MEIUIMHCKOW MOMOIIH,
MO3BOJIAIOIAs ONTHMHU3UPOBATh U YCKOPUTH Mpoliecc nepenaun uHpopmanuud o0
HKCTPEHHOM BBI30BE OT MMOCTPAJABIIETO 10 OpUTaibl CKOPOM MEIULMHCKON TOMOIIIH,
a TaKKe HANpaBUTh Opuraay CKOpON MEIULMHCKONM MOMOIIM IO ONTHUMAaJIbHOMY
MapIpyTy.

JlaHHYI0 CHUCTEMY MOXHO HMCHOJb30BaTh KaK MHCTPYMEHT [Jisi BHEAPEHUS B
YUpEXKACHUS 3PABOOXPAHEHHUS C LEIbI0 YMEHBIIECHUS BPEMEHU pearupoBaHMs Ha
HKCTPEHHBIN BBI30B U PACIIPEICIICHUS PECYPCOB B PEXKUME PEaTbHOTO BPEMEHHU.

Pe3ynbTarsl paboThl ONyOIMKOBaHBI B HAYYHO-3JIEKTPOHHOM W3/IaHUU:

- Ksanrtomas snekrponuka: marepuansl X1V MexayHap. Hayd.-TexH. KOH(.,

Mumnck, 21-23 Hos10. 2023 1., Munck, bI'Y.



PO®EPAT

JlpImuioMHast pamna: 62 craposki, 29 MaitoHKay, 2 TaOJiIbl, 16 KPBIHIIIL

MVIIBTIATEHTHAA  CICTOMA, AI'EHT, FOUNDATION FOR
INTELLIGENT PHYSICAL AGENTS, AJITAPBITM JIEMKCTPEI, AJITAPBITM
BEJIVIMAHA-®OPJIA, AJI'APBITM A-CTAP.

Ab'exm dacnedaganns — anrapbeIT™M KipaBaHHS § MyJIbTUAr€HTHBIX CICTIMAX.

Mbma npayet — pacupamoyka MyJIbTHAT€HTHOW CICTAMBI 1 alrapbITMy
nepaHaKkipaBaHHs ayTamMaOUIsy XyTKail MeIbIIBIHCKAl J1araMori Ha YKCTPaHbI BBIKJIIK,
MOIIYK anThIMajdbHara MapuipyTy.

Memaovl 0acnedasanus — KaMI'FOTIpHAE MaARJISIBAHHE.

VY mpansl pasrisgaenia KaHIPOIbis MYJIbTHATEHTHBIX CICTAM, MPBIBO3SIIIA
BBI3HAUYRHHS areHTa 1 MyJIbTUareHTHOM CiCTAMBI, BhIpadJsela Kiaciikalbls areHTay
1 MyJbTHAreHTHBIX cIicTAM. JlacienaBaHbl MeTaabl TONIYKY HalKapaiieiiiara
MapipyTy. CrnpaekTaBaHass ApXIT3KTypa MYJBTHAr€HTHON CICTAMBbI, BbI3HAYaHBI
MpaBiibl 3HOCIH areHray, aHTajorii, NaBOA3iH areHtay. IlpaBem3eHsl aHami3
aeKThIYHACIII MeTa/ay MOIIyKy Halkapaneniiara MapipyTy 1 BbI3HaUaHbI JICIIIIbI
MeTaj JJIsl TOIIYKY anThiMajbHara MapHipyTy ayTamaOuist XyTKal MeabllbIHCKan
nanamori. [IpeiBea3eHbl anrapbITMbl a0apOHbI MYJIBTHATCHTHBIX CICTIM 1 areHTay aj
HECaHKIIbIIHABaHAra JOCTYIy JAa 1H(apmarlbli 1 panbcidikaibii iHGapMalibli.

BbiHiKaM JplIJIOMHAN  mpaibsl  3'synisgenia MyJbTHAareHTHas CicTaMa IS
anThIMi3albll yacy MpbIObIIIS ayTamMaOuls XyTKail MeIbIIbIHCKAl Jarnamori, sKas
Ja3BaJisie anThIMi3aBallb 1 MACKOPBIIb MPaIC Nepaaaybl iHpapMalipli ad IKCTpaHbIM
BBIKJIIKY aJ1 TangpIiesiara ga OpbIraabl XyTKal MEIBIIBIHCKAM J1armaMori, a Takcama
HaKipaBallb OpbIraay XyTKail MEBIIBIHCKAM J1allaMori ma anThIMajJbHBIM MapIipyle.

Jlaazenyro cicTaMy MOKHA BBIKAPBICTOYBAIlh K IHCTPYMEHT JIJIs1 YKapaHEHHS Ba
YCTaHOBBI AXOBBI 3/1aPOYs 3 MATA MAMSHILAHHS Yacy p3araBaHHs Ha SKCTPaHbI BBIKJIIK
1 pa3MepKaBaHHs pacypcay y paskKbIMe plalibHara yacy.

BrIHiki miparipl ammy0J1ikaBaHbl ¥ HAByKOBa-3JICKTPOHHBIM BbIJIaHHI:

- KgsanraBas snektponika: Matmapeisuiel XIV MixkHap. HaByK.- TOXH. KOH(.,

Minck, 21-23 nicramanga. 2023 r., Miuck, BJ1Y.



ABSTRACT

Diploma work: 62 pages, 29 drawings, 2 tables, 16 sources.

MULTIAGENT SYSTEM, AGENT, FOUNDATION FOR INTELLIGENT
PHYSICAL AGENTS, DEYKSTRA ALGORITHM, BELLMAN-FORWARD
ALGORITHM, A-STAR ALGORITHM.,

The object of research — control algorithm in multi-agent systems.

Objectives — develop a multi-agent system and an algorithm for redirecting
ambulances to an emergency call, search for an optimal route.

Methods — computer modelling.

In the work the concept of multi-agent systems is considered, definitions of agent
and multi-agent system are given, classification of agents and multi-agent systems is
made. Methods for finding the shortest route are investigated. The architecture of
multi-agent system is designed, the rules of agents' communication, ontology,
behaviour of agents are defined. The efficiency of shortest route search methods is
analysed and the best method for finding the optimal route of an ambulance is
determined. Algorithms of protection of multi-agent systems and agents from
unauthorised access to information and information falsification are given.

The result of the thesis is a multi-agent system for optimising the time of arrival
of an ambulance, which allows to optimise and speed up the process of transferring
information about an emergency call from the victim to the ambulance crew, as well
as to direct the ambulance crew along the optimal route.

This system can be used as a tool for implementation in healthcare institutions
to reduce emergency response time and allocate resources in real time.

The results of the work is published in the scientific electronic edition:

- Quantum Electronics: proceedings of the XIV International Scientific and

Technical Conference, Minsk, 21-23 November 2023, Minsk, BSU.



