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Abstract

In RoboCup soccer simulation 2D league, two
dimensional agents play a soccer game on a 2D
field. It is generally known that there is no per-
fect strategy that defeats any others. Even if
a strategy is better than one particular strat-
egy, it could be always inferior to another strat-
egy. Therefore, it is necessary to have multiple
strategies available and switch them according
to the opponent’s one. Although it is not pos-
sible to exactly know the strategy that is used
by an opponent team, that strategy is generally
well represented by how the opponent’s play-
ers manipulate the ball during the game. This
paper proposes a method that switches team’s
strategies according to the kick distribution of

the opponent team.
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1: Soccer simulation 2D league
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2: An example of kick distribution

3.2 Earth Mover’s Distance (EMD)
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#% 1: Definitions of kick distributions

No. “ Weight of feature [

Extracted kick

[ Target team

©) Distance Dribbles and passes Both
® Distance Dribbles and passes | opuSCOM
® Distance Dribbles and passes Opponent
@ z-distance Dribbles and passes Both
® z-distance Dribbles and passes | opuSCOM
® z-distance Dribbles and passes Opponent
©) Distance Passes Both
Distance Passes opuSCOM
©) Distance Passes Opponent
@ z-distance Passes Both
@) z-distance Passes opuSCOM
@ z-distance Passes Opponent
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3: Overview of switching game tactics
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opuSCOM & agent2d, KU_BOST, TsubameGaeshi,
Ri-one_A, Ri-one_B, FiftyStorms, Toyosu-Galaxy O 7



7 3: The correct answer rate (%)

Opporent [ ® [ @ [ @ [ @ [ 6 [ 6 [0 [ @[]0 [0 [0 ]@
agent2d 83 80 90 89 80 75 82 93 94 68 90 87
KU_BOST 74 80 31 50 80 35 7 41 40 74 33 59
Ri-one_A 54 52 50 49 52 44 43 50 56 40 47 41
Ri-one_B 76 87 22 32 87 28 87 48 41 81 51 79
TsubameGaeshi 91 76 94 86 76 76 79 94 93 78 91 87
FiftyStorms 79 54 7 69 54 70 60 7 78 72 62 78
Toyosu-Galaxy 83 74 87 70 74 81 73 86 84 69 81 70
Average 77.1 | 719 | 644 | 63.6 | 71.9 | 58.4 | 71.6 | 69.9 | 69.4 | 68.9 | 65.0 | 71.2
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Z 2: Game results

Team H Win ‘ Lose ‘ Draw
agent2d 95 0 5
KU_BOST 19 68 13
Ri-one_A 51 22 27
Ri-one_B 12 74 14
TsubameGaeshi 96 2 2
FiftyStorms 80 9 11
Toyosu-Galaxy 88 7 5
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7% 8: Game results: kick distribution®)

Team “ Win [ Lose [ Draw [ AG [ AGA
agent2d 89 3 8 5.53 | 1.37
KU_BOST 23 56 21 1.61 | 2.34
Ri-one_A 42 45 13 2.22 | 2.40
Ri-one_B 16 60 24 1.05 | 2.08
TsubameGaeshi 90 4 6 5.92 1.39
FiftyStorms 75 16 9 5.24 | 3.05
Toyosu-Galaxy 86 3 11 4.85 | 1.50

£ 9: Game results: kick distribution(@

b e . e . Team Win | Lose | Draw | AG | AGA
B U THAT DU D AR EDTH TSI e E2RLT H | | | |
~ o ] agent2d 90 4 6 5.73 | 1.38
Wb, £z, Y10 O & HHMEDEW FityStorms KU_BOST 39 47 14 216 | 2.38
I UTHREMRFTETWD Z %L, HFEF—LD Ri-one_A 46 | 43 11 [ 229 | 1.99
MR T L M A I CE T WA 2 L b, Ri-one B 18 48 34 1.03 | 1.80
Wit i Wit 2 R TsubameGaeshi 96 1 3 6.17 | 1.04
FiftyStorms 74 14 12 5.78 | 3.54
7% 4: Game results: previous team Toyosu-Galaxy 82 11 7 4.84 | 1.58
Team H Win ‘ Lose ‘ Draw ‘ AG ‘ AGA

agent2d 94 2 4 5.64 | 1.26 #% 10: Game results: kick distribution®
KU BOST 18 | 69 13 ] 1.00 | 2.23 Team [ Win | Lose [ Draw | AG | AGA
Ri-one_A 58 25 17 2.08 | 1.43 agent2d 91 3 6 536 | 1.26
Ri-one_ B 9 59 32 0.65 | 1.57 KU_BOST 35 40 25 206 | 2.29
TsubameGaeshi 97 1 2 598 | 1.16 Ri-one_A 45 33 29 207 | 1.65
FiftyStorms 75 17 8 5.33 | 2.75 Ri-one_B 25 44 31 1.17 | 1.97
Toyosu-Galaxy || 87 5 8 |48 | 141 TsubameGaeshi || 94 2 4 |581] 125
(AG: Average Goals, AGA: Average Goals Against) FiftyStorms 69 17 14 5.23 | 2.94
Toyosu-Galaxy 85 4 11 4.85 | 1.69

7% 5: Game results: the strategy after switching

Team H Win ‘ Lose ‘ Draw ‘ AG ‘ AGA
agent2d 84 7 9 4.77 | 1.86
KU_BOST 68 14 18 3.53 2.14
Ri-one_A 38 38 24 2.01 2.34
Ri-one_B 45 22 23 2.41 1.90
TsubameGaeshi 88 3 9 5.63 | 1.58
FiftyStorms 51 37 12 5.63 | 4.19
Toyosu-Galaxy 82 7 9 4.49 | 1.71

#% 6: Game results: kick distribution(®

#% 11: Game results: kick distribution(®)

Team H Win ‘ Lose ‘ Draw ‘ AG ‘ AGA
agent2d 91 1 8 5.78 | 1.24
KU_BOST 24 57 19 1.68 | 2.50
Ri-one_A 33 37 30 2.05 2.12
Ri-one_B 18 49 33 0.92 2.12
TsubameGaeshi 87 9 4 5.67 | 1.42
FiftyStorms 80 14 6 5.59 | 3.07
Toyosu-Galaxy 82 7 11 4.47 | 1.59

7% 12: Game results: kick distribution(?)

Team H Win [ Lose [ Draw [ AG [ AGA Team “ Win [ Lose [ Draw [ AG [ AGA
agent2d 93 1 6 5.75 1.39 agent2d 90 5 5 5.51 1.12
KU_BOST 45 37 18 2.35 | 2.18 KU_BOST 35 37 28 2.11 | 2.30
Ri-one_A 40 42 18 2.14 2.12 Ri-one_A 47 35 18 2.27 1.97
Ri-one_ B 33 43 24 1.44 1.69 Ri-one_B 24 52 24 1.04 1.73
TsubameGaeshi 95 2 3 5.71 1.37 TsubameGaeshi 92 4 4 5.56 1.23
FiftyStorms 81 9 10 5.58 | 2.79 FiftyStorms 73 20 5.57 | 3.38
Toyosu-Galaxy 87 4 9 4.55 | 1.36 Toyosu-Galaxy 87 2 11 448 | 1.54

% 7: Game results: kick distribution(®

#% 13: Game results: kick distribution(®)

Team [ Win [ Lose | Draw | AG | AGA Team | Win | Lose [ Draw | AG | AGA
agent2d 93 2 5 5.45 | 1.35 agent2d 94 4 2 543 | 1.26
KU_BOST 41 39 20 | 227 | 231 KU_BOST 29 45 26 | 2.06 | 2.27
Ri-one_A 52 31 17 | 245 1.83 Ri-one_A 41 39 20 | 219 | 1.98
Ri-one_B 28 50 22 [ 1.33 | 1.97 Ri-one_B 19 54 27 1118 | 215
TsubameGaeshi 90 5 5 541 | 141 TsubameGaeshi 93 4 3 5.55 | 1.25
FiftyStorms 68 24 8 5.46 | 3.65 FiftyStorms 67 20 13 | 541 | 3.53
Toyosu-Galaxy 80 5 15 | 4.61 | 1.59 Toyosu-Galaxy 86 5 9 451 | 1.33




# 14: Game results: kick distribution(@)

Team | Win [ Lose [ Draw | AG [ AGA
agent2d 92 3 5 5.22 | 1.34
KU_BOST 27 39 34 1.90 | 2.46
Ri-one_A 49 34 17 2.09 | 1.73
Ri-one_B 14 63 23 0.98 | 2.26
TsubameGaeshi 95 1 4 5.78 | 1.12
FiftyStorms 73 15 12 5.20 | 3.26
Toyosu-Galaxy 83 8 9 4.46 | 1.39

% 15: Game results: kick distribution@

Team H Win ‘ Lose ‘ Draw ‘ AG ‘ AGA
agent2d 89 2 9 5.45 | 1.47
KU_BOST 36 51 23 2.13 2.49
Ri-one_A 53 36 11 2.40 2.04
Ri-one_B 23 56 21 1.14 1.99
TsubameGaeshi 95 2 3 5.74 | 1.06
FiftyStorms 67 21 12 5.29 3.24
Toyosu-Galaxy 83 3 11 4.69 | 1.40

# 16: Game results: kick distribution@

Team H Win [ Lose [ Draw [ AG [ AGA
agent2d 92 3 5 5.23 1.33
KU_BOST 26 54 20 1.91 2.35
Ri-one_A 44 32 24 2.03 1.71
Ri-one_ B 18 63 19 1.09 2.21
TsubameGaeshi 97 1 2 5.60 | 1.04
FiftyStorms 63 23 14 5.23 2.65
Toyosu-Galaxy 86 7 7 4.58 | 1.56

# 17: Game results: kick distribution@®

Team H Win [ Lose [ Draw [ AG [ AGA
agent2d 90 4 6 5.88 | 1.54
KU_BOST 33 53 14 2.15 | 2.43
Ri-one_A 53 26 21 2.26 | 1.66
Ri-one B 26 57 17 1.25 | 2.40
TsubameGaeshi 96 1 3 5.53 | 1.31
FiftyStorms 54 35 11 5.05 | 4.06
Toyosu-Galaxy 90 5 5 4.88 | 1.42
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