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Step 1: Observing the Environment and
optimizing the communication contents.
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Step 3: Integrating incoming messages to understand
the environment and intentions of teammates.
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Step 2: Selecting timing and partners
for communication.
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Step 4: Cooperative decision-making.
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(c¢) The representation leamed by our method
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(a) The representation learned by SMS (b) The representation learned by MASIA

Figure 2: The visualizations depict the representations learned by SMS[48], MASIA[11] and our method on a challenging
SMAC task, 1o_2r_vs_4r. The learned features are projected into an RGB color image, where distinct colors indicate different
feature types. The horizontal axis corresponds to feature dimensions, while the vertical axis represents samples from different
trajectories. Greater color contrast signifies lower similarity between feature dimensions. These plots illustrate the similarity
between dimensional features within a batch. In contrast to existing approaches, our method employs a redundancy-reduction
technique that efficiently decouples the received information into distinct dimensions. Each of these dimensions represents
a unique part of the information’s entropy, ensuring that the resulting representation is both more informative and less
redundant.
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Figure 3: Experimental scatter plots were generated by MASIA and SMS with randomly masked dimensions on a challenging

SMAC task, 10_2r_vs_4r. The Baseline and the red dashed lines indicate the performance achieved by the unmasked representa-
tion of MASIA and SMS. Each point represents an independent experimental result, obtained by applying a specific mask rate
to the original representation at the dimensional level. Notably, the original representation remains unchanged throughout
the experiments. These results demonstrate the pervasive presence of dimensional confounders in the process of multi-agent
communication.
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Figure 4: The overview of our proposed DRMAC.
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Figure 5: Performance on multiple tasks.



