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If we can make VLM recall local visual information in the reasoning process, the reasoning ability will be improved.

Setting Clarification

Setting: ( high resolution ) image understanding by VLM

Q: Is the clock to the left of the laptop?

A: ???????

Example: 

A: Yes !

Approach: Reinforcement Learning 



Preliminary: VLM



Preliminary: GRPO



Pipeline



Data Construction

• Diverse Tasks and Image Distribution

Principle:

• Tool Effectiveness

• Reasoning Ability Enhancement

fine-grained data, chart data, and reason data.

Data Collection:

Data Selection:

Managing Difficulties:  generate 8 responses per question excluded as they are either too easy or too hard.

Facilitating Tool Integration:  select instances achieves correct results when utilizing ground-truth crop regions. 



Reward design

𝑅𝑎𝑐𝑐(𝜏):  accuracy reward assesses whether the final answer is correct.

𝑅𝑓𝑜𝑟𝑚𝑎𝑡(𝜏):  formatting reward penalizes poorly structured outputs.

𝑅𝑡𝑜𝑜𝑙(𝜏): Tool usage bonus is awarded only when the model produces a correct answer and invokes at least one         
external perception tool during the trajectory



Experiment results

High-Resolution Benchmarks

Grounding and Hallucination Benchmarks

Multimodal Reasoning Benchmarks



: 

Ablations

• data selection is necessary

• reasoning data is necessary for 

maintain reasoning ability

• Chart data can benefit the Math 

problem

Multi-modal CoT make a difference

#1 denote training with unfiltered data 





Setting Clarification

Setting:  Reinforcement learning for video-specific reasoning capabilities of MLLMs

Video QA Temporal Grounding



Pipeline



Data Construction

Data construction:  Data Selection :

Δ𝐼𝑜𝑈 = 0.3

𝜏𝑒𝑎𝑠𝑦 = 1; 𝜏ℎ𝑎𝑟𝑑 = 7

VTG:

VQA:



Reward design

Multi-Choice VideoQA (MC-QA) :

Temporal Video Grounding (TVG) :

Grounded VideoQA (GQA) :



Experiment results



Ablations

Diversity and training efficacy data makes a difference. 

# only trained on Charades-STA dataset

RLT performs significantly better than SFT on OOD task.
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