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Abstract

The aim of this paper is to propose a method
for identifying the opponent formation type in
an online manner during a game. To do so, op-
ponent teams were clustered according to the
position of their players. Each cluster is in-
vestigated to determine the difficulty for our
team to defeat such a strategy. Then, an iden-
tification model is used online to determine
if the opponent team adopts such a strategy
or not. Furthermore, we also investigate how
quickly the opponent formation can be identi-
fied. Through a series of computational exper-
iments, it is shown that the model can iden-
tify opponent formation type quickly and accu-
rately. Therefore, we show the effectiveness of

the identification model to switch our strategy.
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1: Soccer simulation 2D league
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(player_type (id 17)(player_speed_max 1.05)(stamina_inc_max 51.6181)
(player_decay 0.459447)(inertia_moment 6.48617)(dash_power_rate 0.00489698)
(player_size 0.3)(kickable_margin 0.643989)(kick_rand 0.0439887)(extra_stamina
85.5322)(effort_max 0.857871)(effort_min 0.457871)(kick_power_rate 0.027)
(foul_detect_probability 0.5)(catchable_area_l_stretch 1.03085))

(playmode 1 kick_off_1)

(team 1 opuSCOM NEO_FS 0 0)

(show 1 ((b) 000 0) ((11) 0 0x9 -49.1109 0.0076 -0.0444 0.003 -92.301 90 (v h
180) (s 8000 1 1 130555) (c0169017111001))((12)110x1-18-500 7.368
-3 (vh 180) (s 8000 0.941673 1 130600) (f111) (c0050015110001))((13)8
0x1-18500-38.621 26 (vh 180) (s 8000 0.805717 1 130600) (f111) (c 00500
15110001))((14)70x1-18-1400-5.57 (vh 180) (s 8000 0.944233 1 130600)
(f111)(c0050015110001))((15)160x1-181400 7.083 2 (vh 180) (s 8000
0.876201 1 130600) (f111)(c0050015110001))((16)40x1-1500 0 29.599
1 (vh 180) (s 8000 0.996398 1 130600) (f111) (c005001511000 1))

2: Game log
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3: Discretization of the soccer field by a grid of size
6 x 4.
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4: Variation of the Calinsky-Harabasz index accord-

ing to the number of clusters.
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5: Typical defensive formations. Top:“wall”, bot-
y

tom: “line” .
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3

7% 1: Opponent teams’ formation labels

’ Opponent Team H label ‘

CYRUS2014 wall
HERMES2015 wall
FURY wall
Ziziphus wall
InfoGraphics line
Gliders2016 line

others normal




# 2: Hyper-parameters used for the classifiers
‘ Classifier H Parameter H Setting

Activation function Logistic function
Optimization algorithm L-BFGS method
Structure 3 layers

NN The number of neurons in Input layer The number of grid
The number of neurons in Output layer | 3 neurons
L2 penalty 0.0001
Tolerance 0.0001
Kernel Linear

SVM Penalty 1.0
Tolerance 0.0001
Criterion Gini index

RF The number of trees 10
Sampling Bootstrap
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