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Introduction
Overview

Objective
This competition aims to cultivate next-generation talent in rocket Guidance, Navigation, and Control (GNC) by engaging 

participants in the development of autonomous flight control algorithms.
Participants are required to develop Python-based software to autonomously control a simulated rocket. Within a 

physics-based simulation environment, the rocket must navigate and pop balloons released dynamically to maximize the 
number of pops under uncertain conditions.

Eligibility
• The competition is open to international participants, including high school students, university students, researchers, and 

professionals. Participants with an interest in rocket Guidance, Navigation, and Control (GNC) and relevant programming 
experience are encouraged to apply.

• Participants must register as a team consisting of one (1) to five (5) members. Team members may come from different 
institutions or backgrounds.

• Each individual may participate in only one team. Multiple registrations are not permitted.
• This competition is conducted in an international format. All official rules, documentation, and software interfaces will be 

provided in English.

Awards and Resources
All finalist teams will receive a Certificate of Participation (electronic copy). Awards will be granted based on final rankings as 
follows:
•1st Place: NTD 50,000 per team and an award certificate
•2nd Place: NTD 30,000 per team and an award certificate
•3rd Place: NTD 10,000 per team and an award certificate
•Finalist teams will be invited to attend selected sessions of TASTI 2026 free of charge.
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Introduction
Timeline

Registration link

Apr. 2026 May 2026 Aug. 2026 Sep. 2026 Oct. 2026 Nov. 2026
Training and Technical Workshops:

Saturdays on 19:00-21:00 GMT+8
May 02, May 30, Jun. 27,

Aug. 01, Aug. 29

• Monthly technical workshops
• Software updates
• Rule refinements

Finalized software and rule

Top 10 teams on leaderboard 
will enter qualification round

Qualification round rules 
to be announced

• 3-5 teams in the final
• Technical presentation on agents
• Live demo

https://docs.google.com/forms/d/e/1FAIpQLSegCqnI4t-R_6Nxtbkf-XJ-V3L5-_DlyDxmSU_FY2Qa1lvLXQ/viewform
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Introduction
Timeline

Event Time

1st  Workshop May 02 (Sat.) GMT+8 19:00-21:00

2nd  Workshop May 30 (Sat.) GMT+8 19:00-21:00

3rd  Workshop Jun. 27 (Sat.) GMT+8 19:00-21:00

4th  Workshop Aug. 01 (Sat.) GMT+8 19:00-21:00

5th  Workshop Aug. 29 (Sat.) GMT+8 19:00-21:00

Online Qualification Sep. TBD

On-site Final @ TASTI Nov. TBD (8/9/10/11) 

Purpose of workshops:

1. Announce rule and code base updates

2. Answer technical / admin questions from participants

3. Technical exchange between participants
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Introduction
Reading Materials

Welcome for suggestions to this list!

1. Woodman, O. J. (2007). An introduction to inertial navigation (Research report696). University of 
Cambridge.

2. Grewal, M.S., Andrews, A.P. and Bartone, C.G. (2020). Global Navigation Satellite Systems, inertial 
navigation, and Integration. Hoboken, NJ: Wiley. 

3. Thrun, S., Burgard, W.,, Fox, D. (2005). Probabilistic robotics. Cambridge, Mass.: MIT Press. ISBN: 
0262201623 9780262201629

4. Aström, K. J., Wittenmark, B. (1984). Computer Controlled Systems: Theory and Design. Prentice Hall.

5. Russell, S. and Norvig, P. (2010) Artificial Intelligence: A Modern Approach. 3rd Edition, Prentice-Hall, 
Upper Saddle River.
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Code Base
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Code Base
Overview

Platform: 
Participants will develop the software from BalloonPoppingChallenge. This is based on ActiveRocketPy, 

a fork of open-source software RocketPy.

Scenario:
Participants are required to develop algorithms to control a rocket equipped with a throttleable propulsion 

system and thrust vector control (TVC). The rocket will be launched from the center of a simulation field of 
hundreds of meters. Approximately 100 (final value to be specified) target balloons will be randomly 
distributed within the field and released from the ground at randomized time intervals and sequences. 

The simulation environment will incorporate uncertainties and disturbances, including but not limited to 
wind effects and sensor noise. The launch timing and control strategy must be autonomously determined by 
the participant’s GNC algorithm. The objective is to maximize successful pops under dynamic and uncertain 
conditions.

      (Final scenario parameters will be specified in the official competition release.)

Technical Scope:
      A wide range of control methodologies is encouraged, including but not limited to:

• Classical control
• Modern control
• Optimal control
• Machine learning and reinforcement learning approaches

Keywords: GNC, autonomous flight control, optimization, path planning

ActiveRocketPy

BalloonPoppingChallenge

https://github.com/ARRC-Rocket/BalloonPoppingChallenge
https://github.com/ARRC-Rocket/ActiveRocketPy
https://github.com/ARRC-Rocket/ActiveRocketPy
https://github.com/ARRC-Rocket/BalloonPoppingChallenge
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BalloonPoppingChallenge

Code Base
Overview

ActiveRocketPy
(Submodule)

Gymnasium
(pip) Your Agent

get_action(observation),
reward

actionsactions

balloon_states,
observation

Developed in Windows Python 3.14
Feel free to report issues and contribute by sending pull requests!

https://github.com/ARRC-Rocket/BalloonPoppingChallenge
https://github.com/ARRC-Rocket/ActiveRocketPy
https://gymnasium.farama.org/
https://github.com/ARRC-Rocket/BalloonPoppingChallenge/issues
https://github.com/ARRC-Rocket/BalloonPoppingChallenge/pulls
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Code Base
Getting Started

Check README.md in BalloonPoppingChallenge for more details

Installation: 

1. git clone https:[[github.com/ARRC-Rocket/BalloonPoppingChallenge.git
2. cd BalloonPoppingChallenge
3. git submodule update -[init # Initialize the ActiveRocketPy submodule
4. python -m venv .venv        # Create a virtual environment (optional but 

recommended)
5. .venv\Scripts\activate      # On Windows
6. # source .venv/bin/activate # On Unix or MacOS
7. python -m pip install -r requirements.txt

Update from the repository:

1. cd BalloonPoppingChallenge
2. git pull origin main
3. git submodule update -[remote –merge

https://github.com/ARRC-Rocket/BalloonPoppingChallenge/blob/main/README.md
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Code Base
Getting Started - Evaluate Agent

Check README.md in BalloonPoppingChallenge for more details

• Develop the agent in /agents folder by inheriting from BaseAgent and implementing 
the get_action() method.

• Update the evaluation configuration file in /evaluation/configs folder to specify the scenario 
parameters and the agent to be evaluated.

• Run
1. cd BalloonPoppingChallenge
2. python .\BalloonPoppingGymEnv\evaluation\evaluate.py 

.\BalloonPoppingGymEnv\evaluation\configs\example_eval_cfg.yaml

• You should see a rocket popping static balloons in the sky:

Modify for evaluation

https://github.com/ARRC-Rocket/BalloonPoppingChallenge/blob/main/README.md
https://github.com/ARRC-Rocket/BalloonPoppingChallenge/blob/main/BalloonPoppingGymEnv/agents
https://github.com/ARRC-Rocket/BalloonPoppingChallenge/blob/main/BalloonPoppingGymEnv/agents
https://github.com/ARRC-Rocket/BalloonPoppingChallenge/blob/main/BalloonPoppingGymEnv/agents
https://github.com/ARRC-Rocket/BalloonPoppingChallenge/blob/main/BalloonPoppingGymEnv/agents/base_agent.py
https://github.com/ARRC-Rocket/BalloonPoppingChallenge/blob/main/BalloonPoppingGymEnv/evaluation/configs
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Code Base
Scenario and Parameters

Modify for evaluation

Shouldn’t modify these parameters 
for scenario evaluation

Shouldn’t modify the scenario 
parameters passed to agent 
when evaluating
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Code Base
Example Agent

Develop your agents here
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Code Base
Example Agent

User parameters in cfg.yaml are passed to agent at __init__

Given parameters in each scenario is saved in self.given_parameters

Agent should determine time, inclination, and heading of launch

Develop user GNC algorithm here.
Takes observations then return actions

Return actions
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Code Base
Colab Example

Restart runtime after pip install
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Code Base
Known limitations

1. The mass properties are pre-calculated before flight according to max flow rate and burn time. Throttle commands 
does not affect the change of the mass properties in-flight. It is equivalent to throttling the Isp of rocket engine while 
the flow rate remains constant. The engine is cut off when burn time is reached.

2. The aerodynamics model is only suitable for small angle of attack (AoA). Thus, AoA is saturated to a small angle in 
aerodynamic force calculation.
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Preliminary Competition Rules
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• Honor code: if you’re doing something clever to the code base to improve agent performance, you might be cheating. 
When in doubt, ask organizer for clarification. -- Cheaters will be disqualified

• The participant will develop agents in /agents folder to control a rocket.

• The agent will be initialized with the given parameter of each scenario and user kwarg defined in cfg.ymal.

• At each time step, the agent should only take the observations provided by the environment to output control 
commands (e.g., launch, roll, throttle and TVC commands). The agent should not have access to any other 
information about the environment or the simulator.

• Other than the agent, all other components of the simulator are fixed and provided by the organizer. Participants are 
not allowed to modify any other part of the codebase for the evaluation.

• Evaluation results, including final reward and flight details, will be encrypted before uploading to leaderboard.

• Top 10 teams with highest score on leaderboard will enter qualification round.

Preliminary Competition Rules
Development
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• Honor code: if you’re doing something clever to the code base to improve agent performance, you might be cheating. 
When in doubt, ask organizer for clarification. -- Cheaters will be disqualified

• Evaluation results, including final reward and flight details, will be encrypted before uploading to leaderboard.
• TBD: scenario for leaderboard ranking

• Top 10 teams with highest score on leaderboard will enter qualification round.

• Participants of qualification and final rounds shall share the source code of agents with the organizer for examination.

• In qualification event, teams will evaluate their agents live during online meeting.
• TBD: Scenario and parameters in qualification event will only be announced a week before the event.
• TBD: Random seed will be picked right before each team evaluate their agent live during online meeting.

→ train / develop your agent to cover all variations

Preliminary Competition Rules
Competition
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• Questions about the rules and software can be asked in the GitHub Issues. The 
organizer will answer them as soon as possible. 

• Monthly workshops include updates and Q&A sessions.

• Code suggestions, contributions, and bug reports to the codebase are highly 
welcomed. Please submit a pull request or open an issue for discussion.

Preliminary Competition Rules
Notes
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Preliminary Competition Rules
Scenarios
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4
Upcoming Updates
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• Evaluation time limit (wall time)

• Graphics

• Gust

• Actuator Dynamics

• New scenarios

• Evaluation scripts to generate result files for leaderboard

Upcoming Updates
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5
Q&A
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• Questions to organizers
• Feel free to ask in Mandarin Chinese, I can translate to English for you.
• ( For other languages, I’ll ask Google to translate, sorry )

• Technical exchange

Q & A

Q1: Does changing ISP of throttling affect TVC?
A1: The TVC is controlled by giving gimbal angle commands. The ISP reduced trust will make pitch/yaw torque from 

TVC less effective but not affected.

Q2: Are the controls applied at the same rate as simulation step? (Is the command instantaneous?
A2: Yes, the RocketPy simulation is effectively paused at step to wait for agent action for simulation of next step. 

Actuator dynamics (delay, low pass), are not in scenario 0 and 1, but will be introduced in the future.
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Backup Slides
Modelling Details
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Backup Slides
Simulation Details
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