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Abstract

Multi-agent reinforcement learning (MARL) has received considerable attention in recent years. MARL has
often been applied to the pursuit problem, in which multiple hunters try to catch single or multiple prey. In this
problem, hunters are usually considered to have an infinite range of field of view (FoV) to obtain the absolute or
relative positions of the prey as the hunters’ states. However, this is inappropriate owing to “the curse of dimensions”
and the range of FoV should be restricted suitably. On the other hand, strict restrictions on the range of FoV would
prevent hunters from observing their states and continuing learning because they cannot obtain the prey’s position
when it is outside their FoV. Therefore, in this study, numerical simulations were performed to: (1) propose a method
to continue to learn when the prey is outside the hunter’s FoV, and (2) evaluate the appropriate restriction of the
range of FoV for a size of field. The simulation results validated the effectiveness of the proposed method and
revealed the relationships between the range of the hunter’s FoV and the size of the field.
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Fig. 1 An example of positions of predators and a prey.
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Fig. 2 Correspondence between Mapping area and
hunter’s FoV in proposal method 1.
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Fig. 4 An example of how to reinforce a Hunter.
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Table 1 Learning conditions.

Field size 11x 11
Size of hunter’s FoV 57,911
Number of episodes 3.0 x 10°
Maximum number of steps
. . 100
in each episode
Reward value 1.0 x 103
Initial value of rule weight 200

5.2 2EOMGEEISH-REFZDANMEDRIL
AETIIEH N A Z—OEBFPIMCHTLES =
Y= FEBIOAT v FHIZOWTERNS. 34 HiT
Bk X7- k91T, BERTFIETIIAN Y X — BN EY OB HE
WAMCHTLE S e 2 — T REZRE T, %3
kR CTERY. ZORD, AETIEE ) LI2RIT
LEEEMETED LD R TRERET D, FHOME
PEE WS BRI SIRBFIEOREIIEE ML T 5720, %
BoORTED BN H —ORBFFRHAMCHTLE S =
V—REBIXORT v T HEH~T-.

ZIT, RWFETIEI AN Z— - O YA ELITE)
BN ST X LAERERT D, 2077 LI
LHOBICL->THIENS. 22T, AMETIZIZO
LB oEEY 6 DREL, TNEIIZE W THEEIKO A
&%q=57911L (LS E CEUREO 2B 2R 41 5.

FEBORE AV BB E IR T, HERER O IR
I%q=579L LT, BB NTHILONEZ—D
BREFIRSMCHIz = Y — N L 2T v 7H% Table 2
WoRT. 728, Table2 TIXA AL O R L UH B a8k 0
JRE qizxt LT, B sEEAMTH7Z =8 Y — Fingpisodes



Profit Sharing ¥ % A\ 72 B RIEIZ 38 1) D IREFGEIR 2 5 8 L7228 FEORE

AT T Hingrep & (Nepisoder Nstep) & L TR LT, BlE L
T, Table2 IZHWT 1 & H OFLEOFE IR U CHHREAE I
DIKREqHqg=9ThHhsH L x, HR 2,1) L7xoTWN5S.
“hiE, ZofEtTiEF 2 Y —FRKAD 1 AT v FHIC
MR NT DO F —ORBFEEMCHETLE D &
LEBWT S, B, 1Y —FHAD 1 A7 v FHT
AN TR WROEA 2BV 25 L TH
5. F7z, Table2 IZ/R LA ELBOEOMEIZER MEE
IZEDT=.

Table 2 Number of episodes and steps when the prey is
outside of the field of view of any Hunters.

Number Value q=>5 q=17 q=9
1 1109 (1,1) (1,1) 2,1)
2 31 (1,1) (1,1) (1,5)
3 323 (1,1) (1,1) (1,1)
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6 1205 (1,1) (1,1) (1,1)
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(a) Results in seed number 1.
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Fig. 6 Number of averaged captured steps in each FoV.
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(e) Results in seed number 5.
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Fig. 6 Number of averaged captured steps in each FoV.
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Table 3 Ratio of each field of view to the field.
q 5 7 9
q> 25 49 81
H(q) | 0.2066 | 0.4049 | 0.6694
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