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Improvements of pursuit performance using episodic parameter

optimization in probabilistic games
Dong Jun Kwak* and H. Jin Kim**

ABSTRACT

In this paper, we introduce an optimization method to improve pursuit performance of a
pursuer in a pursuit-evasion game (PEG). Pursuers build a probability map and employ a
hybrid pursuit policy which combines the merits of local-max and global-max pursuit
policies to search and capture evaders as soon as possible in a 2-dimensional space. We
propose an episodic parameter optimization (EPO) algorithm to learn good values for the
weighting parameters of a hybrid pursuit policy. The EPO algorithm is performed while
many episodes of the PEG are run repeatedly and the reward of each episode is
accumulated using reinforcement learning, and the candidate weighting parameter is selected
in a way that maximizes the total averaged reward by using the golden section search
method. We found the best pursuit policy in various situations which are the different
number of evaders and the different size of spaces and analyzed results.
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Fig. 1. (a)Agent model, (b)Sensor model
(r,=35cm, r,=15.6cm, r,=60cm,

and 6,=60")
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Table 1. Input parameters of the EPO algorithm
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Algorithm 1.
Episodic parameter optimization algorithm

Parameter Explanation Value
a current bound 0
o center point 0.375
current bound 1
% search point 0.625
G tolerance parameter 1.0e-004
€ golden ratio 14+ 5
) total number of episodes | — o
N, (I1<n, <N, 1000

pmcedure EPISODIC PARAMETER OPTIMIZATION
Setup [V, initial conditions of PEG
n€p<:1
R<0
WGy
for n,, < N do
Start from the n, -th initial conditions
Run episode 7, of PEG and update R
N, =N, 11
end for
Compute R using (17)
92

while |g; — q,[< 5(|q2|+|44|) do
N, &1
R&0
W[q,
for n,, < N, do
Start from the 7, -th initial conditions

Run episode 7, of PEG and update H er)
Nep™Ne, 11
end for
Compute R using (17)
R%“<=R
it R“>R” do
R 92 <:R ds
if g3—¢, > ¢;,—¢q, do
G025 BT5 G435
else
G015 BTU5 B
end if
else
R 92 @R )]
if ¢g3—qy,>q,—¢q, do
G015 =G5 G5q,;3
else
145 GGo5 G5Gs5;
end if
end if

if ¢3—¢,>¢,—q, do
Q4¢Q2+(2_¢)(Q3_Q2)

else
Q=4 — (2 _¢)<‘I2 - (11)
end if
end while
« Bta
retum w;<

end procedure
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Parameter Value Parameter Value
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(15.6,31.2)
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Fig. 2. The value of optimal weighting
parameter w, for the number of

the evaders
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Fig. 3. The value of weighting parameter
w, for the size of the space and

the number of the evaders
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