
WCG AI Masters ONLINE SYSTEM – Participant Guide 

The WCG AI Masters online system provides the development platform where each 

participant can develop an AI algorithm to participate in the robot soccer competition. Each 

participant receives 1 (CPU) or 2 (CPU and GPU) development instances, depending on the 

strategy chosen: rule-based or deep learning, respectively. Using the instances provided, based 

on the example codes provided, you can develop a player program in C++ or Python 

programming languages. You can train or evaluate the performance of your algorithm using 

the online simulator instance, where it is also possible to control simulation parameters. 

 

 

Figure 1 WCG AI Masters Website 

 

This document is comprised of four sections: 

Section 1 – My Page. 

Section 2 – Develop my algorithm and Online Simulator. 

Section 3 – Submit an Implementation. 

Section 4 – Frequently Asked Questions (FAQ). 

 

  



Section 1 – My Page  

 

Use the ID/PW that you received from the WCG AI Masters Administrator. 

Enter the WCG AI Masters online system main page. 

 

 

Figure 2 WCG AI Masters Main Page 

 

Click in “Sign in” and you will be redirected to the login page. 

 

 

Figure 3 Login Page 



 

After the login page loads input your ID and PW. 

After your first login, it is important to change the password received from the WCG AI 

MASTERS administrator. Click in “My page/ Change PW” to be redirected to the “Change 

Password” page.  

If you forget your ID and PW, please contact us using the aimasters@wcg.com email address. 

 

 

Figure 4 Change Password Page 

 

Section 2 – Develop my algorithm 

 

To develop your algorithm 1 (CPU) or 2 (CPU and GPU) instances will be provided depending 

on your chosen strategy. If you choose to develop a rule-based strategy, up to 150 hours of a 

CPU instance use will be provided. If you choose to develop a deep learning strategy, up to 

150 hours of a CPU instance and 100 hours of a GPU instance will be provided. The available 

instance time will be divided in 3 steps and the time schedule for each step is stated in the 

following Table. 

STEP CPU Player GPU Simulator GPU 

1st Step 100 hours 50 hours 50 hours 

2nd Step 25 hours 25 hours 25 hours 

3rd Step 25 hours 25 hours 25 hours 

 

You should turn off your instance before the given time for each step is over, and ask for 

additional time to aimasters@wcg.com with your team information. 

Please note that if you run out of instance time, the instance cannot turn on anymore and your 

AI strategy code will be automatically deleted. Therefore, you should submit your 

implementation and turn off your instance before you run out of time.  

mailto:aimasters@wcg.com
mailto:aimasters@wcg.com


The information regarding your instances: IP addresses and time remaining can always be 

checked in your “Develop my algorithm” page in the WCG AI Masters website as shown in 

Figure 5. 

 

 

Figure 5 Develop my Algorithm page 

 

In your “Develop my algorithm” you can control the start and stop of your instances. The button 

“Start/Stop Development” turn on/off your CPU instance used for development your strategy 

code. The button “Start/Stop Simulation” turn on/off your GPU instance if your desired strategy 

is deep learning and turn on/off your simulator instance.  

The web Simulator page can be accessed via the “Simulator” button. After you turn on your 

simulation, it takes around 10 minutes to boot up and set up all the requirements for the web 

Simulator, so, wait the required time before connecting. If you receive an error message while 

connecting to the web Simulator and the error persists after the waiting time please contact us 

via the aimasters@wcg.com email address. 

 

1) Start Development 

 

1-1. How to connect to my development instance 
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The IP address information provided is used to access your development instance. With the IP 

address, your private key and your account information any remote control software can be 

used to access it via SSH. The following sections include details on how to connect to your 

instance from Linux and Windows.  

 

1.1.2. Connect to my instance using Linux and SSH 

 

To access your instance you can use the private key received by email also located in the 

“Notice” part of your “Develop my algorithm” page. Use the editor of your choice and save 

the private key in your personal computer with the pem extension. For example: “mykey.pem”. 

To be able to use the key with SSH you should change the permission of your key with the 

following command: 

 

$ chmod 400 mykey.pem 

 

Then you can access your instance using the key and the instance IP (change 0.0.0.0 for your 

instance IP address) and connecting for the user “ubuntu”. 

 

$ ssh –i mykey.pem ubuntu@0.0.0.0 

 

Figure 6 illustrates the process. 

 

Figure 6 Connecting with Linux and SSH 



 

If you are using your CPU instance, you can access your WCG AI Masters image with the 

following command: 

 

$ docker exec –it player_cpu_container bash 

 

If you are using your GPU instance, you can access your WCG AI Masters image with the 

following command: 

 

$ docker exec –it player_gpu_container bash 

 

1.1.3. Connect to my instance using Windows and Putty 

 

If you are using Windows you can download a software like Putty to access your instance. To 

access your instance you can use the private key received by email also located in the “Notice” 

part of your “Develop my algorithm” page. Use the editor of your choice and save the private 

key in your personal computer with the pem extension. For example: “mykey.pem”. Because 

Putty does not accept pem extensions, it is necessary to convert the private key received to the 

ppk extension using PuttyGen. 

After you convert your key, you can access your instance using the process illustrated in Figure 

7 and Figure 8. 

 

Figure 7 Connecting with Windows and Putty – Input IP 



 

 

Figure 8 Connecting with Windows and Putty – Input Private Key 

 

If you are using your CPU instance, you can access your WCG AI Masters image with the 

following command: 

 

$ docker exec –it player_cpu_container bash 

 

If you are using your GPU instance, you can access your WCG AI Masters image with the 

following command: 

 

$ docker exec –it player_gpu_container bash 

 

1-2. How to prepare my algorithm 

 

In your player image two directories exists: ‘examples’ and ‘my_strategy’. Please note that if 

your strategy is deep learning, you have a GPU instance with the same structure of your 

development instance that you should use to train your strategy code.  



 

Figure 9 Development instance 

 

The ‘examples’ directory contains the examples codes provided by the WCG AI Masters 

developers that can be used as the starting point in your development process. Examples in 

Python and C++ are provided (except for the deep learning example that is provided only in 

Python). The examples consists on: 

 general_check-variables: example code to check all the information received from the 

simulator since the beginning of the game. 

 general_frame-skip: example code on how to skip frames (useful for deep learning 

strategies). 

 general_image-fetch: example code on how to use the field images received from the 

simulator (useful for strategies that use computer vision techniques). 

 player_skeleton: example code with just the basic blocks necessary to build your 

implementation. 

 player_random-walk: example code that move the robots randomly. 

 player_rulebased-A: example code that creates a set of strategic rules to control the 

robots.  

 player_rulebased-B: example code that creates a set of strategic rules to control the 

robots. 

 player_deep-learning-train: example code that train one robot to follow the ball using 

Deep Q-learning. 

 player_deep-learning-play: example code that play the neural network trained in the 

‘player_deep-learning-train’ code. A similar structure should be used as your executable 



when submitting your deep learning implementation. 

The ‘my_strategy’ directory will be used for your strategy submission and can also be used 

during your development process (you can create other directories in your instance for 

additional versions of your strategy code). 

 

1-3. How to run my Python code 

 

After you create and finish your python code, you can make it executable by the WCG AI 

Masters simulator using the following command:  

 

$ chmod +x mycode.py 

 

The following image illustrates the process: 

 

Figure 10 Prepare a python implementation 

 

 

 

 



1-4. How to run my C++ code 

 

After you create and finish your C++ code, you should compile it to create the executable to 

be run by the WCG AI Masters simulator. The process can be achieved by the following 

commands (to be run in your strategy directory): 

 

$ mkdir build 

$ cd build 

$ cmake .. 

$ make –j8 

$ mv (executable_file) ../ 

 

The following image illustrates the process: 

 

Figure 11 Prepare a C++ implementation 

 

 

 



1-5. Libraries provided in my instance 

 

If you are using Python to develop your strategy program, the following libraries are installed 

in your instance for Python 2 (2.7.12) and Python3 (3.5.2): 

 

 h5py (2.8.0) 

 keras (2.2.4) 

 numpy (1.15.4) 

 opencv-python (3.4.4.19) 

 scipy (1.1.0) 

 tensorflow (1.12.0) 

 

Please make sure your code works properly in your instance before submitting your code. 

Please note that if the program submitted does not work after the deadline, you will be 

disqualified automatically. 

 

2) Start Simulation 

 

After you start your simulation you will be redirected to a new page where it is possible to 

control the simulation parameters and see the online instances of the WCG AI Masters Robot 

Soccer simulator. Please note that after you turn on your simulation, it takes around 10 minutes 

to boot up and prepare the web Simulator instance. If you experience an error while connecting 

just wait for couple minutes and try to reconnect. 

 

2-1. Simulation Parameters 

 

It is possible to control the following simulation parameters: 

 Game Time: control the time of each half. The default value is 300 seconds for each 

half. 

 Deadlock: if True, deadlock fouls are active. The deadlock foul is described in the 

simulator manual. 

 Repeat: if True, the game is repeated infinitely (useful for deep learning strategies). 

When repeat is active, at the end of each game you receive the flag EPISODE_END 



and the game is restarted. When repeat is not active, at the end of the game you receive 

the flag GAME_END. More details are presented in the simulator manual. 

 Team A Executable: path to your red team executable file. 

 Team B Executable: path to your blue team executable. 

 

If your chosen strategy is rule-based, your executables should be located in your CPU instance. 

If your chosen strategy is deep learning, your executables should be located in your GPU 

instance. 

 

 

Figure 12 Online Simulator Page 

 

2-2. Control my simulation 

 

In your simulator instance it is possible to control the following aspects of the simulator: 

 Play: start the simulation. 

 Pause: pause the simulation. 

 Reset: reset the simulation. Use this button after making changes in your code or 

changing simulation parameters. 

If you are training a deep learning solution, do not use the simulator instance “Power” 

button to quit the page, as it is going to pause your current simulation. Just close the brower 

page and the simulator will keep the simulation running until the next time you connect to 

the simulator instance. 



 

 

Figure 13 Online Simulator Instance 

 

2-3. Get feedback from my algorithm 

 

While developing your algorithm constantly will be necessary to get a feedback of your training 

process and of the variables received. This can be achieved using the console provided in your 

online simulation instance. Default configuration messages of the simulator and messages 

printed by your strategy code are showed in the console. 

 

 

Figure 14 Console Information 



 

Section 3 – Submit an implementation  

 

1)My implementation location 

 

To submit your implementation your executable file and all the other codes necessary to run 

your code should be located in the ‘my_strategy’ directory. A main difference occurs here 

depending on your chosen strategy. 

- Rule-Based: if this is your chosen strategy your code should be located in the 

‘my_strategy’ directory in your CPU instance. 

- Deep Learning: if this is your chosen strategy your code should be located in the 

‘my_strategy’ directory in your GPU instance. 

 

2) How to submit 

 

When your final implementation is done you can go to the “Submit an implementation” page 

in the WCG AI Masters website and click “Submit an implementation”. Please note that if you 

make additional changes to your implementation, they will affect your submitted 

implementation. 

 



Figure 15 Submit my implementation page 

Then you should insert the name of your executable file with the desired path in the box and 

click “Submit” to finalize the process as showed in Figure 16. 

 

Figure 16 Insert executable file name 

 

The process take a while because the system verify the existence of your submitted strategy 

code. It is advisable to submit your code while your CPU instance is turned on, in case your 

strategy is rule-based or your GPU instance is turned on, in case your strategy is deep 

learning based.  

If the process is completed successfully you will be able to see the following page. 

 

 

Figure 17 Submit an implementation successfully 



Section 4 – Frequently Asked Questions (FAQ) 

 

1. My program is on the right folder, but the simulator throws “executable does not 

exist or cannot run” message. What should I do? 

R: Probably your program is not an executable file. Check Section 2 of the Online 

System manual to get more details on how to run your Python and C++ codes. 

2. I copied my program from my windows computer to my development instance but 

I am getting errors related to the end of the line in my code. What should I do? 

R: Text Files created on DOS/Windows have different line endings than files created 

on Unix/Linux. You can use the package dos2linux provided in your development 

instance to convert your program. 

3. In which order should I start to check the examples? 

R: It is advisable that you start with the skeleton and random_walk examples as they 

are really simple and will teach you the building blocks of the robot soccer program 

and how to fetch the basic information from the simulator to start your code. After you 

are familiar with them you can jump into the rule-based and deep learning examples. 

4. I changed my CMakeLists.txt while developing my code but I keep getting the 

error saying that I am not able to find the “../common/ai_base.cpp”. What should 

I do? 

R: If you are developing your C++ code in a folder different than the examples folder 

you should change the path of the external communication libraries in the 

add_executable() and include_directories() part. It will be changed from 

“../common/ai_base.cpp” to “/home/wcg/examples/common/ai_base.cpp” for example. 

5. I don’t understand what the autobahn and twisted libraries does in the example 

codes. Can I delete them? 

R: These two libraries are responsible for the communication between your program 

and the simulator. You cannot delete them. Check the comments on the examples for 

more details. 

6. After I press play in the simulator nothing happens, am I doing something 

wrong? 

R. If your strategy code has an error, the simulator will wait around 30 seconds until 

close the connection and return. Log and error messages will be printed in the console 

that can help you to debug your code. 

7. I am experiencing connection problems with the online Simulator. What can I 

do? 

R. Our servers are located in Seoul, South Korea. Therefore, depending on your 

location, connection problems can happen. Your simulation, on the other hand, is not 



affected by the connection problems. 

8. Why do I receive an error message when I connect to my simulator instance? 

R. After you click “Start Simulation”, the simulator instance takes about 10 minutes 

to turn on and load the drivers necessary for the streaming of the simulation for your 

browser. After that time, the simulator boot is complete and it should work normally. 

If not, contact us via e-mail describing the error you are experiencing. 


