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Background

Modality Imbalance:Multimodal Learning (MML) :

⚫ Integrating data from multiple sensors.

⚫ Making more reliable decisions. 

⚫ MML underperforms single-modality.

⚫ Strong modality VS week modality.

Issues in Existing Rebalancing Methods

Rebalancing & Learning

Deferred rebalancing strategy: addresses modal imbalance only after it has occurred !

Modality Imbalance Imbalanced Status



Methodology

Multimodal Fusion with GMM

Enable effortless adjustment of modality strength between different modalities.
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Methodology

Instantaneous Probe-and-Rebalance for MML

Instantaneous Probing Phase: Rebalanced Learning Phase:

⚫ Extract Multimodal representation.

⚫ Evaluate modality strength.

⚫ Define instantaneous strength weight.

⚫ Update modality balanced weight.

⚫ Obtain balanced representation. 

⚫ Update probing weight.

Probe but not learn Learn under balanced status



Experiments
Main Results

Comparison with 

Naive MML

Comparison with 

Rebalanced  MML

IPRM achieves superior performance in almost all cases !



Experiments

Ablation Study Sensitivity Anaysis to

Computation Cost of Two-Pass Forward Mixup Strategy on Trimodal Dataset

Additional Results



Experiments

Unpaired GMM Robustness of the Pretrained Model

Conclusion

⚫ We propose IPRM, a multimodal learning method with instantaneous probe-and-rebalance.

⚫ GMM enables effortlessly adjustment the modality strength between different modalities.

⚫ Two-Pass Forward strategy allows the model to learn under balanced status.

⚫ Experiments show that IPRM achieves state-of-the-art performance on widely used datasets. contact us
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