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Introduction
● In this paper, we present VolleyBots, a novel robot sports testbed where multiple 

drones cooperate and compete in the sport of volleyball under physical dynamics.

● VolleyBots integrates  three features within a unif ied platform: 

● Competit ive and cooperat ive gameplay;

● Turn-based interact ion structure;

● Agile 3D maneuvering.

● Comparison between VolleyBots and other robot sports platforms:



Overview



Tasks



Back and Forth Hit the Ball Solo Bump

Bump and Pass Set and Spike (Easy) Set and Spike (Hard)

1 vs 1 3 vs 3 6 vs 6



Benchmark results
Single-agent tasks

● Comparing different action spaces, the results indicate that PRT slightly outperforms 
CTBR in most tasks.

● With a single set of hyperparameters, on-policy RL methods maintains consistently 
strong performance across multiple tasks, demonstrating superior robustness compared 
to off-policy methods.



Benchmark results
Multi-agent cooperative tasks

● Using reward shaping leads to better performance.

● With a single set of hyperparameters, on-policy MARL methods also outperform off-
policy MARL methods.



Benchmark results
Multi-agent competitive tasks

● In the most diff icult 6 vs 6 task, none of the methods converges to an effective strategy.

● Existing approaches also struggle in 1 vs 1 and 3 vs 3 tasks that combine motion 
control and strategic play. 



Benchmark results
Multi-agent competitive tasks

● Additionally, we design a rule-based hierarchical policy which achieves 69.5% win rate 
against the strongest baseline in the 3 vs 3 task, demonstrating its potential for tackling 
the complex interplay between low-level control and high-level strategy.



Sim-to-Real

We use the Solo Bump task as a demonstration of the policy’s ability to zero-shot transfer to the real 
world. Experiment results show that the drone successfully performs bump tasks multiple times.



Highlights
● We introduce VolleyBots, a novel robot sports environment centered on drone 

volleyball, featuring mixed competit ive and cooperative game dynamics, turn-based 
interactions, and agile 3D maneuvering.

● We release a curriculum of tasks, ranging from single-drone dri l ls to multi-drone 
cooperative plays and competitive matchups, and baseline evaluations of 
representative (MA)RL and game-theoretic algorithms.

● We design a rule-based hierarchical policy that achieves a 69.5% win rate against the 
strongest baseline in the 3 vs 3 task, offering a promising solution for tackling the 
complex interplay between low-level control and high-level strategy.
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Series of Work Based on VolleyBots:


