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Abstract

Introduction. It is obvious that in the near future, the issues of equipping moving robotic systems with autonomous
control elements will remain relevant. This requires the development of models of group pursuit. Note that optimization
in pursuit tasks is reduced to the construction of optimal trajectories (shortest trajectories, trajectories with differential
constraints, fuel consumption indicators). At the same time, the aspects of automated distribution by goals in group pursuit
were not considered. To fill this gap, the presented piece of research has been carried out. Its result should be the
construction of a model of automated distribution of pursuers by goals in group pursuit.

Materials and Methods. A matrix was formed to study the multiple goal group pursuit. The control parameters for the
movement of the pursuers were modified according to the minimum curvature of the trajectory. The methods of pursuit
and approach were considered in detail. The possibilities of modifying the method of parallel approach were shown.
Matrix simulation was used to build a scheme of multiple goal group pursuit. The listed processes were illustrated by
functions in the given coordinate systems and animation. Block diagrams of the phase coordinates of the pursuer at the
next step, the time and distance of the pursuer reaching the goal were constructed as a base of functions. In some cases,
the location of targets and pursuers was defined as points on the circle of Apollonius. The matrix was formed by samples
corresponding to the distribution of pursuers by goals.

Results. Nine variants of the pursuit, parallel, proportional and three-point approach on the plane and in space were
considered. The maximum value of the goal achievement time was calculated. There were cases when the speed vector
of the pursuer was directed arbitrarily and to a point on the Apollonius circle. It was noted that the three-point approach
method was convenient if the target was moving along a ballistic trajectory. To modify the method of parallel approach,
a network of parallel lines was built on the plane. Here, the length of the arc of the line (which can be of any shape) and
the array of reference points of the target trajectory were taken into account. An equation was compiled and solved with
these elements. On an array of samples with corresponding time values, the minimum time was found, i.e., the optimal
time for simultaneous group achievement of multiple goals was determined. For unified access to the library, the control
vector was expressed through a one-parameter family of parallel planes. A library of calculations of control vectors was
formed. An example of applying matrix simulation to group pursuit was shown. A scheme of group pursuit of multiple
goals was presented. For two goals and three pursuers, six samples corresponding to the distribution of pursuers by goals
were considered. The data was presented in the form of a matrix. Based on the research results, the computer program
was created and registered — “Parallel Approach on Plane of Group of Pursuers with Simultaneous Achievement of the
Goal”.

Discussions and Conclusion. The methods of using matrices in modeling group pursuit were investigated. The possibility
of modifying the method of parallel approach was shown. Matrix simulation of group pursuit enabled to build its scheme
for a set of purposes. The matrix of the distribution of pursuers by goals would be generated at each moment of time.
Methods of forming matrices of the distribution of pursuers and targets are of interest in the design of virtual reality
systems, for tasks with simulating the process of group pursuit, escape, evasion. The dynamic programming method opens
up the possibility of automating the distribution with optimization according to the specified parameters under the
formation of the matrix of the distribution of pursuers by goals.
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AHHOTANUA

Beeoenue. OueBuAHO, YTO B OmipKaiiiiee BpeMs COXPAHAT aKTyaJbHOCTh BOIPOCHI OCHAIIEHUS JBIDKYIIUXCS
POOOTOTEXHUUECKHX KOMIUIEKCOB DJIEMEHTaMH aBTOHOMHOT'O YIIpaBleHUs. ITO TpeOyeT pa3BUTHsI MOAEJIEH rPyNIoBOro
npecienoBanus. OTMETHM, YTO ONTHMM3ALUA B 33Jadax INpecieflOBaHUA CBOJUTCA K MOCTPOCHUIO ONTHUMAIIbHBIX
TpaekTopuil (Kpardaillie TpaeKTOpHH, TpaeKTopuu ¢ nuddepeHInaNbHpIME OrpaHUYEHHSIMH, MOKa3aTeIH pacxona
toruBa). [Ipn 3TOM HE paccMaTpUBAIOTCS acCIEKTHl ABTOMATU3UPOBAHHOTO PACIIPEAEICHUS 110 ETSIM IIPH I'PYIIIIOBOM
npecieioBaHuK. J[J11 BOCHONHEHHsI 3TOT0 HpoOeria BEIMOJHEHa NpeCTaBIeHHAs HaydyHas pabota. Ee pesynbratom
JIOJDKHO CTaTh IOCTPOCHUE MOJEIH aBTOMAaTH3MPOBAHHOTO PacTpeeleHuUs MpecieloBaTeNel 0 LessiM B TPYNIIOBOM
IIpeciieI0BaHNN.

Mamepuansl u memoodsl. [ n3ydeHUs] TPYNIIOBOTO IPECIIEIOBaHUS MHOXECTBa Leneil chopMHpoOBaHa MaTpHIa.
VYnpapnsronye napaMeTphbl IBIKSHUS IpecieaoBareneii MoauduuupoBatbl 10 MUHUMAaIbHONH KPUBH3HE TPAEKTOPHH.
JleTaJIbHO pacCMOTPEHBI METOABI TOTOHU M cOnmkeHus. [lokazaHbl BO3MOKHOCTH MOAM(UKAIIMY METO/a TapajljieIbHOTO
cOommwkeHus. MaTpuuHOoe MOJAETHpPOBAaHUE 3aJeiiCTBOBAIM JUIsI MOCTPOCHHSA CXEMBI T'PYIIIOBOTO MPECieOBaHUI
MHOXecTBa Leleil. [Tlepeuncinennbie npolecchl MPOUUTIOCTPUPOBAHbI (QYHKIMAMH B 33/IaHHBIX CHCTEMaX KOOPIUHAT U
aanmanueil. Kax 6aza ¢yHxuunit nocrpoeHsl 6J10K-cxeMbl (a30BBIX KOOPIHMHAT TpeciIeoBaTeNs Ha CIeAyIOIeM Iare,
BPEMEHH U PacCTOSHUS JOCTHXEHUS IpeciejoBaTeleM Lelu. B psje ciydyaeB pacnonokeHue 1eel u npecieaoBarenei
OTIpEJIeTICHO0 KaK TOYKH Ha OKPYKHOCTH AmOIIoHHMs. Marpuna copMHpoBaHa 1O BBIOOPKAaM, COOTBETCTBYIOIIUM
pacIpeieeHHIo peciieJoBaTeleH 110 IelsM.

Pezynomamut uccnedoeéanusa. PaccMOTpeHBl IEBSTh BapHAHTOB IIOTOHH, MapajUIeIbHOTO, MPOMOPIHOHAIBHOTO H
TPEXTOUEYHOTO CONMIKEHHS Ha IIIOCKOCTH U B IPOCTPAaHCTBE. PaccunTano MakcUManbHOE 3HAYCHUE BPEMEH JOCTIKEHUH
neseit. OTMe4eHsI Cirydau, KOTJja BEKTOP CKOPOCTH Mpeciie1oBaTeNs HallpaBieH IPOU3BOJILHO U B TOUKY Ha OKPY>KHOCTH
Anosonus. OTMEYEHO, YTO TPEXTOYECYHBIH METON CONMKEHHs yIOOeH, eciM Lelb JBWKETCS MO OalIMCTHYECKOit
TpaexTopuu. st MoaupUKanMU METOoa Mapajule]bHOrO COJMXKEHHUS] Ha IUIOCKOCTH CTPOUTCSI CETh IapasllelibHBIX
U, [Ipy 3TOM ydTeHBI JUIMHA TyTH JIMHUN (KOTOPasi MOKET OBITh PON3BOJILHOM (DOPMBI) N MACCHB ONOPHBIX TOUEK
TpaekTopuu uend. C [JaHHBIMH 3J€MEHTaMH COCTaBJIIEHO M peIleHo ypaBHeHune. Ha MaccuBe BBIOOpOK ¢
COOTBETCTBECHHBIMHM 3HAUYEHHSIMH BPEMEH HaH/I€HO MHHHMAIBHOE BPEMs, TO €CTh OINPEJEIICHO ONTHMAIBHOE BpPEMs
OJTHOBPEMEHHOT'0 TPYMIOBOTO JOCTIKEHUSI MHOXecTBa neneid. st yHuduuupoBaHHoro oOpareHus K Oubiamnorexe
BBIPa)KEH YIPABISAIONINI BEKTOP Yepe3 OJHOMApaMETPHIECKOE CEMEHCTBO MapauleNbHbIX 1ockocteil. ChopmupoBana
O6ubiMoTeKa pacyeToB YHPABILIIOMMX BeKTOpoB. [lokasaH mpuMmep NPHUMEHEHHS MAaTPHUYHOTO MOJCITHUPOBAHMSA K
rpyINIoBoMy IpeciieoBanuio. [IpecraBiiena cxema rpynmnoBoro rnpecjaeoBaHusl MHOKecTBa 1esei. st apyx uemneit u
Tpex MpecieoBaTeNel pacCMOTPEHBI IECTh BEIOOPOK, COOTBETCTBYIOIINX PACHPEACICHHUIO TIPECIIe0BATENEH 1O HETSIM.
JlaHHBIE TIpeICTaBICHBI B BUIEe MaTpuIlbl. [lo uToraM HaydHBIX W3BICKAHMN CO3[]aHA M 3apeTHCTPUpPOBAHA Iporpamma
it OBM  «Mogenp mapamienbHOro CONMDKEHHS Ha IUIOCKOCTH TPYINIBI MpeciefoBaresieii ¢ OJHOBPEMEHHBIM
JIOCTH>KEHUEM LENIN».

Obcyscoenue u 3axnrwuenue. VlccnenoBaHsl METOJbl HMCIOJNB30BaHMA MATPUIl NPU MOJEIUPOBAHUM TPYHIIOBOrO

npeciiejoBaHus. Iloka3ana BO3MOXKHOCTH MO,Z[I/Iq)I/IKaL[I/II/I MeToAa MmapauIeJIbHOIo COMMKEHMS. ManI/I‘IHOC
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MOACIHUPOBAHUE TPYIIIOBOTO MNPECICAOBAHUA MO3BOJIACT BBICTPOUTH €TI0 CXEMY AJId MHOKECTBaA LeJei. ManI/IHa
pacnpeaAciIcHust npecneszaTeneI‘/i 10 ICJIsIM 6yz(eT TCHCPpUPOBATHCS B Ka)KI[LIﬁ MOMCHT BPpEMCHHU. MCTOHLI (1)OpMI/IpOBaHI/I$I
MaTpul pacnpeacicHusA HpeCﬂeL[OBaTeﬂeﬁ U 1eneu NPCACTABJIAIOT UHTCPEC MPHU MPOCKTUPOBAHUU CUCTEM BHpTyaﬂLHOﬁ
PCAJIbHOCTH, JId 3aad C MOJACIMPOBAHHEM IIpoLecCa TI'PYNIOBOro MpeCiCcA0BaHUs, y6eraH1/m, YKJIOHCHUA. MeTton,
JAHAMUYCCKOTO MPOrpaMMHpPOBaHUA TIpU (bOpMI/IPOBaHI/II/I MaTpulbl pacrpeacjacHusd npecne,HOBaTeneﬁ o nIcisiM

OTKPBIBACT BO3MOXKHOCTH aBTOMAaTHU3AIlNN PACIIPEACIICHUS C OIITHMM3AIIACH IT0 3aJaHHBIM IrmapamMeTpam.

KiaroueBble cioBa: AJITOPUTM  TPYHOIIOBOrO  IMPECICAOBaHUA, ONTUMHU3AlMA B  3aJadax IPECICHOBaAHUA,
ABTOMATU3NPOBAHHOC pacupeaciaceHne 1o CIAM, MaTpuna JOCTHXXCHHUA peciaea0oBaTeIAMNu ueneﬁ,
ABTOMATU3UPOBAHHOC MPHUHATHUEC peIlIeHHfI, ABTOHOMHOC YHPpaBJICHUC, MapaUICJIbHOC C6J'II/I)K€HI/IG, mponopuruOHAJILHOC
C6J'II/I)K€HI/IG, TpeXTO‘Ie‘-IHI:Iﬁ METO CGJ’II/I)KCHI/IH, OoubnnoTeka pacydeToB YyIpaBJIAOIINX BEKTOPOB

BiarogapHocTH: aBTOpP BBIpaKaeT MPU3HATEIBHOCTD JUPEKTOPY MHCTUTYTA MaTeMaTuku U HH(POpMATHKU BypsTckoro
roCyIapCTBEHHOTO yHHBepcuTeTa uM. J{. ban3apoBa AnToHoBO# Jlapuce BacunbeBHe 3a mOMOII, OKa3aHHYIO B paboTe
HaJl CTaTheu.

s uutupoBanus. [[ybanos A.A. MeToabl IpUMEHEHNS MATPHII IIPH CO3JaHUN MOJIEJTIEH TPYIIIOBOTO IIPECIIeTOBAHHS.
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Introduction. The pursuit algorithms are studied from the point of view of their classical and optimal implementation.
Their role in differential pursuit games is investigated. The applied sphere of ready-made solutions is very wide, because
the results of such scientific research are applicable in various information technologies and systems, in particular, in
search engines. Undoubtedly, the issues of equipping moving robotic complexes with autonomous control elements will
be of current concern for a long time, which also requires high-quality implementation of the algorithms under
consideration.

In [1-4], the coordinated behavior of a group of pursuers and targets was investigated. For general theoretical and
practical issues in the problems of persecution, works [5-9] were considered. The guidance of the pursuer to the target
was analyzed considering the information provided in [10-13].

With all the theoretical and practical interest in this topic, optimization in pursuit problems was limited to the
construction of optimal trajectories. Specifically, the shortest trajectories, trajectories with differential constraints, fuel
consumption indicators were proposed. But the aspects of automated distribution by goals in group pursuit were not
considered. To fill this gap, this scientific work was carried out. Its basic result was the construction of a model of
automated distribution of pursuers by goals in group pursuit. The formation of a matrix of achieving goals by pursuers
was shown. When assigning goals to the pursuers, all possible combinations of achieving goals were sorted out, and a
combination of the minimum value of the criterion from the generated set with the maximum value was selected.

Optimization of the multiple goal group pursuit is a promising direction for the development of such a discipline as
optimal motion control in tasks related to automated decision-making and autonomous management.

Materials and Methods. In the model of group pursuit described in the paper, targets move along predefined
trajectories. However, this predestination does not matter in principle. The pursuers are distributed by the targets
automatically, based on the minimax solution of the goal function. Then the control parameters of the pursuers' movement
are modified. In this paper, this is the parameter of the minimum curvature of the trajectory. This approach allows for
simultaneous achievement of goals.

Consider a group pursuit of a set of goals: N pursuers catch up with M goals. We form a matrix of the distribution of
pursuers by goals:

¥, where i=1.N,j=1.M.

Each cell Wj; contains information about the phase coordinates of the i-th pursuer and the j-th target. Matrix ¥j;
contains information about the method by which the i-th pursuer goes after the j-th goal.

The data stored in the cells of the matrix determines the access to the library of calculations of the control vectors of the pursuer.

In each cell of matrix Wj;, the predicted time for the i-th pursuer to reach the j-th goal can be calculated: t;;.

Research Results

In each received sample A ={‘P L } it is required to find the maximum value of achievement times

i "7 Tndnk

t, = Max{tij} ,e.g., from {t, t,;,t,.t,} (Table1).
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Table 1

Samples corresponding to the distribution of pursuers by goals
Goals

2 1 2 2 1 2 1 1 2 1
@ 1 X
E 2 X X X X X X

3 X X X X X X
Samples A Ao As Ay As As
It is necessary to form matrices Wi, where i= 1...3, j=1...2 according to the possible samples

Agk=1...

that pursuer P1, demonstrated the greatest time of achievement, catching up with goal T1from sample A..
Thus, consider sample Ax. You can increase to the value of parameter t, all values tjj, depending on the velocity vectors
of the pursuers and goals, as well as their permissible angular velocities. This determines maximum value ty.
Having received an array of samples {A} with corresponding time values {t;j}, it is necessary to find minimum time

tmin=Min{ti}. This is how the optimal time for simultaneous group achievement of multiple goals is determined.

6. Then, after the conversion, maximum value ti=Max{t;;} is found. The calculation made it possible to establish

Algorithms for calculating the next step of the pursuer and estimating the time when the pursuer reaches the
goal. Figure 1 shows the algorithm of the function for calculating the next step and the speed vector of the pursuer.

Start

C

D

calculations u

Accessing the library of control vector

v

t

pursuer

Input of current coordinates of pursuer P, vector of the current speed of
¥, , permissible angular rotation of pursuer wp, control vector i,
discrete time interval Ar.

A

A

Translation to local coordinate system. Abscissa is vector u . Start is at the
location of pursuer P. Speed vector of pursuer 17,,
angle o between velocity direction ¥, and control vector # (abscissa of the local

coordinate system) is calculated.

. In the local coordinate system,

1 0
*7 A > ¢
U‘nuw =0- wt" ! ‘At m“ —
— — cos\a
Vﬁmu :‘I/;"||: . ( . )} — cos am.n
SIn ((lmr ) .'iic W sin am“
R}"”. - + I/"j’f-’“' - A[ ;D-n + Hew )
Translation of values P_.¥, into the Translation of values Rw ,VIM into the

m w2 thew

traditional coordinate system.

traditional coordinate system.
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v

End

C

D

Fig. 1. Flowchart for calculating phase coordinates of the pursuer in the next step
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Figure 2 shows an algorithm for calculating the time and distance of the pursuer reaching the goal. Variable ¢ is the
threshold value of the distance from the pursuer to the target, at which the goal is considered to have been achieved.

Cor

A 4

Calculating the distance between pursuer Entering the initial phase coordinates
and target AS,i=0. of pursuer and target.

A

0 .
Nir =t 4}< End )

1 Reference to function of
calculating phase
coordinates of pursuer.

A 4

Calculating the distance between pursuer and
target AS,i=i+1.

Entering current phase
coordinates of target.

A 4

Fig. 2. Flowchart of the function for calculating the time and distance of reaching the goal by the pursuer

If the target moves along a predetermined trajectory, then the algorithm shown in Figure 2 can give an estimate of
time t;; for the i-th pursuer to reach the j-th goal. In this case, the output parameter of the function can be the number of
iterations of the pursuit process Ni.. Number of iterations Nij: — output parameter of the function for calculating the time
and distance of reaching the goal by the pursuer.

If the goal replies to avoid achievement, you should evaluate the time differently. It is necessary to build predicted
trajectories as composite segments of straight lines, arcs of circles, square and cubic parabolas and other known lines.
This will make it possible not to solve boundary value problems in the calculation cycle.

Formation of a library of control vector calculations. The distribution matrix Wij, where i= 1...N, j=1...M
pursuers by goals is built on each discrete time interval. In each cell of matrix W¥;; , information about the method

of persecution is stored. It is based on the reference to the library of functions for calculating control vectors u
(Fig. 3-11).

Information Technology, Computer Science and Management

Fig. 3. Pursuit method on the plane and in space: U, = . Here, T, — target position point,

|3i — point of the pursuer's position [14]
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[K-P|

K — point on the Apollonius circle. It is uniquely determined by points P, T and target velocity vector \7T [15]

Fig. 4. Method of parallel approach on the plane: G = . T — target position point, P — point of the pursuer's position,

[K-P|

Fig. 5. Method of parallel approach in space: U = , T — target position point, P — point of the pursuer's position, K — point

on the Apollonius circle. The Apollonius circle lies in plane %,

formed by points P, T and target velocity vector VT[16]. The case is shown when the velocity vector of the pursuer is directed
arbitrarily. As time passes, the velocity vector of the pursuer is directed to a point on the circle of Apollonius.

z=f(x,y).

_ P,- .
Fig. 6. Pursuit method on the plane: U, = —* , Where P — result of the intersection of surface z=f (x,y), planes PP T. and

P.-R
P

| i+l

sphere Si centered at point Pi. Paguyc |\7T | -At . Radius Pi* — orthogonal projection of point Pi onto XY plane.

For unified access to the library, it is necessary to express the control vector [17].
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=F(xy)

_P,-P
Fig. 7. Method of parallel approach on the plane: G, P P| Here, Pix1 — result of the intersection of surface
i1 i
z=f (xy), plane P_,P.,T,., and sphere Sicentered at point Pi. Radius [V |- At .

Point P., — orthogonal projection of point Pi+1 onto XY plane. For unified access to the library, it is necessary to express the

control vector. ®;— one-parameter family of parallel planes [18]

X

.
>

T T -
Fig. 8. Proportional approach method: do =k-—= dp , A@ = arccos |'| s | T ,
dt dt Tl i+l
|Tl|2 |+1 |T i+l
, V, -At-cos| k -arccos T| b 5 =
T T i+ A —
Ae—k-arccos[l L L i J P.= ' O = %
2:[T][T. , AL . IP..—Pl S
V, - At-sin| k -arccos| — = - c
21 ] 5
ko]
s
8
k]
[&]
75}
g
2
S
o
@)
>
3
o
c
=
3
|_
> X S
: g
Py =(V,-At) - P,-P 2
Fig. 9. Three-point approach method: (P P') (V' At) U= =
Pi+1:(l_r)'Q+T'Ti+1 P P||

The method is convenient if the target is moving along a ballistic trajectory.
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Fig. 10. Modification of the parallel approach method on the plane. A network of parallel lines is being built
f..(s)=f (s)+T,, —T ,wheres—arc length of the line, Ti— array of reference points of the target trajectory. Solving the

equation (f,_,(s)—P)" =(V, -At)" with respect to parameter s provides finding value s*, which corresponds P, = f,, (s)

0, = ——=L Family fi(s) can have lines of any configuration [19].

Fig. 11. Modification of the parallel approach method on the plane. Network fi(s) is built, where s — arc length of the line,
Ti — array of reference points of the target trajectory. The condition is fulfilled that the end of line fi(s) passes through point Ti and

point Pi is an incident on line fi(s), i.e., it is used as a pattern. Solving the equation (f,.,(s)~P)" =(V, -At)" with respect to
Pi+1 N

parameter s provides finding value s*, which corresponds P, = f, , (s) U= BN .
i1 i

Family fi(s) can have lines of any configuration [20].

Thus, the library of calculations of control vectors contains methods of pursuit on the plane, in space, and on the
surface. Parallel approach methods are calculated on the plane, in space, and on the surface. Proportional approximation
methods are calculated on the plane and in space. Three-point methods are calculated on the plane and in space. Modified
pursuit methods are calculated on the plane and in space, when the permissible curvature of the trajectories is used to
control the pursuer. Modified methods of parallel approach are calculated on the plane and in space.
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Modification of the methods of parallel approach and pursuit provide building a network of predicted trajectories that
allow for various boundary conditions. This is illustrated in Figures 3-11. But not all methods of calculating control
vectors are presented in them. It is assumed that this is an open, replenished library of functions.

Case of applying matrix modeling to group pursuit. Consider a case of group pursuit (Fig. 12).

p—
1"5(5)
Fig. 12. Scheme of multiple goal group pursuit

Here, all pursuers achieve the goal using a modified method of parallel approach, which corresponds to Figure 10. In
the pursuit model in Figure 10, the curvature of the trajectory should not be greater than a certain value. Therefore, the
initial radius of curvature of the trajectory increases for pursuers P, and Pszas shown in Figure 12.

Sample Ay, has been formed, in which pursuer P; catches up with Tj. Then there is a primary evaluation of the time of
reaching tij. To estimate time tj;, the following are calculated:

— length of the rectilinear section to the target,

— length of the arc of the mating circle of the permissible radius.

Then maximum value t=Max{t;} is selected. An increase in time tjto ty occurs in this model due to an increase in
radius of the mating circle from value r; to r; +3r; in pursuer P;.

Figure 13 is supplemented with an animated image showing the process of multiple goal group pursuit [21].

Trajectories of pursuers Positions of pursuers

\ A\ g4 4
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Trajectories of pursuers Positions of targets and pursuers coincide

30 \\ oy

24

18

12

-12

-18

-24

-30 e
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Fig. 13. Schemes of group pursuit phases: a — initial phase; b — final phase

Based on the results of the study, a computer program, which implements an algorithm for group pursuit of several
goals was created and registered [22]. This software solution is called “Parallel Approach on Plane of Group of Pursuers
with Simultaneous Achievement of the Goal”.

Discussion and Conclusions. The methods of pursuit, parallel, proportional and three-point approach were described
and visualized as functions on the plane, on the surface, and in space. In addition, the possibilities of modifying the
method of parallel approach on the plane were shown. With the application of matrix modeling to group pursuit, a scheme
of multiple goal group pursuit was built. The initial and final phases of this process were shown separately. The calculation
of the achievement time made it possible to identify the pursuer who needed the most time to reach the goal from the
sample under consideration.

Thus, it is assumed that the matrix of the distribution of pursuers by goals is generated at each moment of time. Goals
and pursuers may disappear, new ones may appear. This matrix can also be used by the party representing the targets who
evades prosecution. The results of the scientific research described in the article allow us to form the principles of
automated distribution of pursuers by goals based on the selected target function. Algorithms for modifying the
trajectories of pursuers to achieve goals simultaneously or according to a set schedule were proposed. The issues of
forming a library of pursuit methods were also considered. The method of forming a matrix of the distribution of pursuers
by goals can be in demand when designing virtual reality systems for game tasks in which the process of group pursuit,
escape and evasion is simulated.
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alandubanov@mail.ru

Konghnuxm unmepecos: aBTop 3asBIsieT 00 OTCYTCTBUH KOH(IMKTa HHTEPECOB.

Aemopul npouumanu u 0000pUIU OKOHYAMENLHYIN 8APUAHI PYKONUCU.
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