
Question Space Expansion: Offline Textual Semantically Consistent Transformation, and Online 
Multimodal Semantically Consistent Transformation.
Shared Advantage Estimation: The outcome-level relative advantages are computed across the 
expanded and diverse trajectories.
Shared Policy Optimization: Optimize policy model by sharing diverse reasoning trajectories 
xxxxxxxxxxxxxxxxx across question variants 
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Reinforcement Learning has shown its promise in incentivizing the long-chain 
reasoning capability of MLLMs. However, applying GRPO to MLLMs often suffers 
from advantage vanishing, when all responses are correct or all are incorrect, the 
reward signal collapses to zero, thus affecting optimization effectiveness and 
overall training efficiency.

Motivation

ShareGRPO

Results
Share-GRPO tackles advantage vanishing 
by expanding the question space and 
sharing reasoning trajectories. It 
generates semantically equivalent 
question variants, explores diverse 
reasoning paths across them, and shares 
the explored trajectories and rewards to 
improve learning efficiency.

We compare R1-ShareVL which is trained by Share-GRPO without cold-start against SOTAs across 
multiple reasoning tasks, including both domain-specific and general-purpose tasks.
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(b) Reward Curve (Left) and Valid Advantage Ratio Curve (Right)

(c) Comparison with other Reasoning MLLMs.
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(a) Explore and share diverse reasoning trajectories over expanded question space

Response Sharing

(b) Reward Curve (Left) and Valid Advantage Ratio Curve (Right)

(c) Comparison with other Reasoning MLLMs.
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