Thereasonable choice of ranging
criteria correlation in multiple
target pursuit problem

Olena Markova, Timur Zheldak

Department of System Analysis and Management,
State Higher Education Institution “ National Mining
University”, 19, K.Marx av., Dnipropetrovsk, Ukraine.
E-mail: markova_lena@i.ua, timer@i.ua

The pursuit game is traditiond but not enough
investigated [1]. Particular case for thistype of gameisa
game with alife line when fugitives have a certain areato
make themsel ves secure when it isreached.

The authors focus their attention on a problem of
consequent pursuit where the quality criterion is the
aggregate time spent for reaching all the fugitives.

To implement the pursuer's efficient behavior five
criteria were introduced. According to them target
ranging and current choice of pursuit object is held
through evaluation of every target. Thus the problem of
optimal correlation formation of these criteria with
increasein pursuer efficiency target is urgent

To recommence the optimal correlation criteria first of
all it is necessary to choose metrics asit gives the answers
to the key questions:

1) iszero value of certain priority possibleif that means
that in fact the target choice criterion isnot considered?

2) in how many times can one criterion be more
important than another one?

To recommence the optimal correlation, imitating
modeling based on Monte-Carlo method is offered.

To hold the modeling with the respect to certain
distribution law the criteria correlations were generated in
random order and the modeling of pursuit game was
launched. The number of targets, their types and behavior
were also generated with regard to probability distribution
law, which responds to their distribution in the red-life
environment.

The results of imitating modeling of probable criteria
priority correlation with the probable character of the
fugitive group behavior showed that the perfect
correlation does not exist. At the same time the number of
correlations called “pilots characters’ that provide the
most qualitative solution to the problem was chosen.

It is suggested to adapt the decision maker’s behavior to
the terms of differential game by means of intellectual
system which uses knowledge gained from investigations
based on Bayesian networks or decision trees.
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B pobomi Oocnidiceno onmumanwvui cniesionouienna yee-
OeHux pawuiwe Kpumepiie eubopy uini nepecnioysauem y
oupepenuyinnin 2pi 2pynoeozo nepecnioyeanna. /na euodopy
MempuKu, y AKI 3a0a10mbca OUIHKU axciueocmi Kpumepiie
ma ONMUMANbLHUX CHIBBIOHOWEHb GUKOHAHO IMimauiine
Mmodentoganus memooom Moume-Kapno. Ilokazano, wio ne
icnye ascoonozo “ideanvnozo cniggionowiennsn’ . Pezynomamu
iMimayiitnozo Mo0en106anHA GUKOPUCMAHI Y AKOCMI OGHUX
07151 ROOYO08U cCUCIeMU RPAGUIL, 3a AKUMU MAE Jiamu 00’ €km,
wo Kepye nepecinioyeauem. Y akocmi mexawizma nooyoosu
npaeun 3anpononosani mepeoici baiieca ma depasa piviens.

KirouoBi ciioBa - MozieitoBaHHs, IepeciilyBaHHs, KpUTepii,
BuOip, MonTe-Kapiio, ontuManbHuii, npaBuia.

|. 3agaya anHamivyHOro KomiBoskepa

OpHi€ero i3 TPAAUIIIHHUX Ta TOCUTh MAJIO TOCIIHKEHUX
3aja4 Teopii irop € Tak 3BaHa rpa mepecmigyBaHus [1].
Oco0JMBUM BUIIAJKOM TaKOi IPU € Tpa 3 JIHIEIO0 KHUTTS,
KOJIM BTiKadi MaloTh IEBHY OOJIACTh MPOCTOPY, JOCST-
HYBIIN $IKOI, MOXYTh yOe3rmeunTn cede BiJ Iepeciiny-
BaHHA. [lomiOHI irpy 3HAWILIM IIMPOKE 3aCTOCYBAHHS Y
BIJICHKOBIl CrpaBi, OXOpOHI TMOpPSIKY, CIOPTUBHHUX
3MaraHHsix, TOIIIO.

Irpu mepecnigyBaHHsI TOIUISAIOTHCS HA irpy TPYINOBOTO
nepecyilyBaHHs, KOJIHM KiJIbKa IepeciigyBaviB Hamara-
I0ThCSl 3aXONMHUTH ONHY Liidb abo iX rpymy, Ta irpu
TIOCITIZIOBHOTO TI€PECITiIyBaHHs, KOJIH OJUH MepeciliayBay
HaMaraeThCsl Ha3JIOTHATH KiIBKOX BTiKadiB.

Mipoto onTHMaNBHOCTI PO3B’ 3Ky 3a/1a4i MOXKe OYTH SIK
SIKICHE PIIICHHS — KITBKICTh 3aXOIUICHUX MEPeciliqyBadeM
Liiel, Tak 1 cryneHeBe. Y OCTaHHBOMY BHIIAJIKy MOBa
Hje mpo MiHIMI3alilo Yacy 3aXOIUIeHHsS yciX wiiedl abo
IHIIIA XapaKTEePUCTHKA, 10 BUPaKeHa NIHCHUM YHCIIOM.

ABTOpM 30Cepe/KYIOTh CBOIO yBary Ha 3ajadi
TIOYEProBOro MepecyilyBaHHsl, B SKiii KPUTEPIEM SIKOCTI €
CyMapHHM yac 3aTpUMaHHs BCiX BTiKayiB. 3ajaya CKia-
JAETBCS 3 JBOX IMiA3a14. BU3HAYEHHS IOPSAKY 3aTpH-
MaHHA Ta Oe3[oCepenHbOro IepeciligyBaHHs pU
3aJJaHOMY TIOPSIZIKY 0OCITYrOBYBaHHSI.

[l. KpuTepil B6opy NOTOYHOI Lifi

Y nomepennix poborax [2] Oyao mpemcTaBieHO
MPOTOTUIT CUCTEMH TMIATPUMKH NPUHHATTSA pillleHb
niepeciiiyBadeM, 1110 MOJIEITIIOE PO3B’ i3aHHA 3a1a4i AuHa-
MIYHOI'O KOMIBOSDKEpa 3 METOI Makcumizamii Horo
eeKkTUBHOCTI B OaraToKpHTepialbHOMY IpOCTOpi pi-
IIICHb, 32CHOBAHOI Ha PaIliOHAIbHIH TOBEIIHIII.
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Jus peamizauii pamioHanbHOI ITOBEIIHKH TEPECIiTy-
Baya Oy/lO BBEJCHO JEB ATh KPHUTEPIiB, uYepe3 OILIHKU
KOXKHOT IIiJ1i 32 SIKUMH BUKOHYETHCS PAH)KYBaHHSI LIijei Ta
BUOIp MOTOYHOTO 00’ €KTY mepeciimyBanHs. 1o kpurepiiB
YBIHIILIIH:

K1 —Bincranp 1o midi;

K2 — mBuaxicts pyxy wmini;

K3 — HanpsiMOK pyXy I1isIi BiZTHOCHO TIepecitiayBaya;

K4 — HanpsiMOK pyXy 1T BiJTHOCHO 30HH O€3IeKy;

K5 — 030poeHicTh abo0 noTeH1IiiHa HeOe3MeKa;

K6 — mMaHeBpeHiCTh 1iJi;

K7 —Bigcrans mimi g0 “minil )xkurtst” (30HH O€31eKH);

K8 — anpiopHa BaxJIMBICTh LTI,

K9 — pouns y rpymi.

CyKyIHICTh 3Ha4€Hb BariB KPHUTEPIiB YTBOPIOIOTH TaK
3BaHUH “XapakTep MmijioTa’ — OIUC WOro MPiOPUTETIB MpU
BuOOpi wimi. Baru kpurepiiB HopMasi3yloThCsi Ta MHO-
KaThCsl KOXKEH Ha XapaKTepUCTUKY I 3a KpPHUTEpieM,
TaKoX HOpMaiizoBaHy. IIOTOYHOIO HILTIO Mepeciiay-
BaHHS OOMPAETHCS BTiKay, SIKMH Ma€ HaMBHILY OLIHKY 3a
JIHIHHOIO 3TrOPTKOI0 KPUTEPIiB.

JIisl OIIHKK BaXKJIMBOCTI BKA3aHUX KPHUTEPIIB 3 TOUYKH
30py mijiota B [2] Oyn0 0OpaHO WIJOYHCETbHY METPHUKY
[0..5]. Tlpukiaa mpecTaBiICHHS BariB KPUTEpIiiB y JaHiB
METpHL Ta IX HOpMalli3allis LIIOCTPYIOTBCS NAaHUMHU Y
TaOIHI.

TIPHKJIAZ OITHCY “XAPAKTEPA MIJIOTA”
B METPULI [0..5]

Kpurepiit IIpiopurer
y MeTpuli | HopMaiizoBaHUH

K1 1 0,045
K2 4 0,182
K3 5 0,227
K4 0 0
K5 1 0,045
K6 5 0,227
K7 3 0,136
K8 1 0,045
K9 2 0,091

Cyma 22 1

Sk mokazaB aHaji3 eKCIePHUMEHTAIBHHUX JOCIIIKEHb,
3aCTOCOBaHa METpUKa Ta MiXiOpaHi I1HTYITHBHO CIIiB-
BiJTHOIIICHHS TIPIOPUTETIB KPHUTEPIiB paH)KyBaHHS MijleH
He 3a0e3NevyloTh BHCOKOI e(EeKTUBHOCTI Mepeciry-
BaHHS.

TakuM YMHOM, aKTyaJbHOIO € 33/1a4ua € GOopMyBaHHS
ONTHUMANBHOrO cHiBBigHOmEeHHs1 KputepiiB K1-K9 3
METOI MIiABUIICHHS e(EeKTUBHOCTI i Iepeciimy-
Baua.

[Il. BuBip cniBBigHOLLEHHS KpUTEPIiB

Jl71st BITHOBIICHHS ONTHMAJIBHOTO “Xapakrepy Imijiora”,
HacamIiepen, CIiJg oOpaTH METPUKY, y sSAKiiH OymyTsh
BU3HAYaTHCS Tmpiopurern KputepiiB. Came wMerpuka
BHU3HAYATHME BiJMOBI/i HA J[Ba KIFOYOBHX MHUTAHHS MPH
(dopMyBaHHi “Xapakrepy mijora”:

1) yu MOXNHBE HYJIHOBE 3HAYEHHS MEBHOrO IIpio-
purery, 1m0 oO3HayaTHMe (aKTU4YHE HEBpaxyBaHHS
KpHTEpito BHOOPY I1iti ?

2)y CKiNbKH pa3iB omuH KpHUTepiii Moxe OyTH
BKJTMBIIIHN 32 1HIITUHA?

OckinbKu 3ajjaya Mae 0araTOBHMIipHHUI 1MOBIpHICHHMI
XapakTep, UIA BIJIHOBJICHHS ONTUMAJIBHOIO CITiBBIIHO-
nreHHs (Yd HaOOpy TAKUX CIiBBiJHOIICHb, B Pa3i SIKIIO
JKOJIHE CIIOJYYEHHS IPIOPUTETIB KpHUTepiiB He 3abe3rme-
YuTh abCOMIOTHOI MepeBar Haj iHIIMMH) IPOIOHYETHCI
BHKOHATH IMiTalliiHE MOJEIIIOBaHHSA METOqoM MoOHTe-
Kapio.

Jnis #ioro mpoBeeHHs HEOOXiAHO 32 IEBHUM 3aKOHOM
PO3TONITY 3alaBaTH BHUIAJAKOBUM YHHOM MACHB CITiBBiJ-
HOIIEHb KPHUTEPiiB, KOXKHOTO paszy 3allyCKarouu IJist
TAKOTrO CITIBBIJHOLICHHSI MOJIEIIOBAHHS TI'PH Mepeciiay-
Banusa. KinpkicTs Iijed, IX THI Ta IOBEIIHKA TaKOXK
MAaloTh OyTH PO3MOAITICH] 32 MEBHUM 3aKOHOM PO3IIOILITY
WMOBIpDHOCTEH, KU BIANOBiZaE iX po3MOALTY B
peajbHUX YMOBaXx.

[Ticns nmpoBeAeHHS YUCICHHUX JOCTIIIB OYIH BCTAHOB-
JICHI P/ CIiBBIIHONICHD, SIKI CTA0LIBHO MPU3BOMATH IO
HAWKpAIIOro pe3yibTaTy, HE3aJIekKHO BiJ| THITY I[ICH, 1X
KIJIBKOCTI, HasIBHOCTI Ta ()OPMU 30HH O€3MEKH, PO3IOALITY
poJeii y rpymi. B pe3ynbTaTi eKCIEPUMEHTIB 3’ SCOBAHO,
[0 JKOMHOI0 “YHIBEpCAJIBHOTO" CIIBBITHOIICHHS, SKE O
MTOMITHO TIEPEBaKAJIO IHIINX, HE ICHYE.

OTpuMaHi MacHBY JaHUX IMITAIlIHHOTO MOJCITIOBAHHS
OyNM MiJaTi iHTENEKTYyalIbHOMY aHaTi3 JAaHHX 3 METOH
noOyBaHHST 3HaHb. Jlns 1MOOYIOBM TNpPaBHII TOBEHIHKH
TiJIoTa mepeciiayBaya 3acTocoBaHi HaiBHI Mepexi baiieca
Ta JiepeBa pillleHb.

BucHoBOK

PesysnpraT iMiTaliitHOrO MOJEMIOBAaHHS HMOBIPHUX
CHiBBI/IHOIIEHb TIPIOPUTETIB KPHUTEPIiB MPH HMOBIpHOMY
XapaKTepi IPYyMOBOi MOBEIIHKM BTIKaYiB IOKa3aB, IO HE
iCHye YHIBEpCaJbHOrO iX CIHiBBiJHONICHHS. BomHoyac,
0o0paHO psiA CHIBBiJAHOIIEHb, HAa3UBAHUX “‘XapaKTepamu
MIOTIB”, sKi 320€3NevyroTh HaHOIIbII SKICHUH PO3BI30K
3aaui.

3arpornoHoBaHO aaNTyBaTH MOBEAIHKY 00’ €KTa MpHii-
HATTS pIilleHb J0 YyMOB AudepeHiiiiHoi Tpu 33
JIOTIOMOT'OI0  IHTEJIEKTYaJIbHOI CHUCTEMH, IO BHKOpHC-
TOBYE 3HAHHS . AOOYTi 3 JOCIIIB 3a JOIOMOIOI0 MEpPEexKi
Baiieca abo nepeB pileHs.
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