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Abstract. This paper includes the description of implemented algo-
rithms by Hades2D team members. We tried to improve individual player
offensive skills and team offensive strategies by improving the agent’s
main actions; pass, dribble and shoot. Also, we worked on the players
to become cohesive in the targeted defense areas. In addition, This year
we came up with solutions to team deficiencies’ challenges we had in
previous years. Finally, we look over the results of these developments.
Our team has made changes that is include improvements such as our
average number of goals against the base of 9 goals per game.
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1 Introduction

RoboCup is an international scientific initiative to advance the state of the art of
intelligent robots. When established in 1997, the original mission was to field a
team of robots capable of winning against the human soccer World Cup champi-
ons by 2050. The soccer2D simulation league is one of the first robotics leagues.

Hades2D soccer simulation team members have been working on improv-
ing Base Agent algorithms for three years (previously under the name of An-
dromeda). We started coding on staterAgent [1]. The starterAgent base of Agent2D [2]
or HeliosBase base had been simplified for students to use.Hades2D team partic-
ipated in the IranOpen2020, JapanOpen2020, and RoboCup2021. We won 2nd
place in international competitions of the IranOpen2021 and JuniorCup2021. In
this article, first, we’ll describe our strategies. Then in the Conclusion section,
we’ll analyze the team’s improvements with these changes, and in the end, in
the future ideas, we’ll talk about some of the challenges we faced.
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2 Related work

Here is a brief description of the articles published by other 2D teams that helped
us develop new ideas.

YuShan2021 [3] decrease the gap between themself and the other strong teams
in shooting, passing, formation, and physical strength by adjusting the tactical
strategy of the team in time and improving the performance of the team’s at-
tack, defense, and stability in passing and receiving the ball. Perspolis [4]used a
new method for determining the execution point based on the scoring method.
HfutEngine [5]also simulated a different attacking environment by setting agents
at non-identical points on the field. HELIOS2021 [6]proposed two methods for
developing a (simulated) robotic soccer team, a formation model using triangula-
tion and a framework of action sequence planning. Cyrus [7] [8] [9], champion of
2021, used a table generator to take action from the chain action module. They
also predicted the behavior of agents with ball possession in 2018. Furthermore,
in 2019, they utilized Defensive Decision Making by using Deep Reinforcement
Learning. Cyrus also predicted a pass by using Deep Neural Network since 2021.

3 Defense

3.1 Mark

For defensive, we assign a role to each player. In critical situations, we cover
vulnerable areas with two extra players. Each player target an opponent player to
defend. Then we analyze the distance of opponents from our goal and the density
of teammates around them to see how critical the situation is. Considering the
opponent’s risk, we place some players between the opponents and the goal to
decrease the chance of losing score.

3.2 Position

The position of players during the game has a considerable impact on strategies
efficiency. To solve this challenge, we examined several cases and various posi-
tionings. Finally, we chose two different methods. We move between them based
on whether we are the loser team or the winner team.

The idea for our first algorithm comes from one of the ThunderLeague team
strategies described in their last year’s TDP [10].

The first method, which is used when we are in the winning or equal situation,
is using dynamic formations based on the Delaunay triangle. In case of starting a
counter-attack, as there is no need to defend heavily, our defender players choose
offensive positions considering the distance from the opponent’s goal. As they
are no longer in charge of defense, players can save more stamina and use it to
reach their offensive positions faster.

The second method, which is used when we are in alosing situation, is con-
centrating on areas where the opponent’s attackers are most likely to show up.
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Last year, the Yushan team shared some analyzes about risky offensive areas in
their TDP [3]. Based on these analyzes, we assign players to each area in the
field.

In this case, our team’s possession of the ball will be decreased, but because
the players have become cohesive in the targeted defensive areas, they’ll be able
to resist the attacks better. We defined the layout of our team as low block
4-1-4-1 (Shown in Fig.1). The player chooses one of the three tasks defined for
it (Defending the ball owner, defending the risky players, being wingers), based
on some parameters. These parameters include the position of the player who
owns the ball, the position of our players and the opponent players, the position
of the goal and the goalie, the amount of energy left by the players, etc. This
method increase defense density in zonel4 (Shown in Fig.2), which decreases the
number of lost scores.

This strategy is not finalized yet as we have some difficulties recognizing the
game mode.

Fig. 1. How do the players get in their positions when the layout is 4.1.4.1 in the low
block.

Fig. 2. This image shows zone 14 and how players are positioned together in zone 14.
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4 offense

Our team mainly focused on desicion making, leaving the shooting and passing
methods similar to the last year. The changes we made in the shooting, dribbling
and passing over the past two years, have led to significant improvements in
the number of goals and the total win count against the baseAgent code, as
mentioned in our last year’s TDP [11].

4.1 Dribble

To improve our last year’s algorithms, we changed the dribbling strategy. In our
new dribble, the player aims to find the best region in the field for generating
potential dribble points. To detect this region, the player considers different
sectors (These sectors are based on dividing the viewing angle into six parts and
removing the two side parts as you can see in the Fig.3), then splits each sector
into three areas based on distance from the player. The areas then are rated
based on opponents’ count in them and the chance of finding a suitable partner
to receive the following cycles’ pass. Finally, the player chooses the area with
the best score.

Fig. 3. The player generates different areas to select the best dribble point.

5 Conclusion

This paper described the previous efforts and the current research topics of the
Hades2D team. We implemented a series of computational experiments to show
the effectiveness of the positioning changes. In addition, we presented a system to
evaluate the team’s performance about the pass. In the end, defense algorithms
made it possible for us to choose the proper positioning against the attack of
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the opponent players. You can see all these changes results in 100 games of our
team with the base.

Table 1. In this table, you can observe the improvements, analyzed by Autotestt [12]
in 100 games

Name Hades2D|base code
Goals 912 17

Points 300 0
Avg Goals [9.12 0.17
Avg Points|3.00 0.00

6 Future ideas

Our team is currently working on several algorithms. Some of these algorithms
are as follows

-Find a way to eliminate player confusion while choosing the most appropriate
position.

-Improving goalie’s decision-making when the ball has been caught.

-Analyzing the general behavior of the goalie and locating it
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