
Wiki-R1: Incentivizing Multimodal Reasoning for Knowledge-based 
VQA via Data and Sampling Curriculum

Contribution
• We propose Wiki-R1, a data-generation-based curriculum RL 

framework that incentivizes the reasoning ability of MLLMs on 
KB-VQA.

• Wiki-R1 employs a data curriculum strategy to constructs a 
training distributions, and introduces a curriculum sampling 
method to select valuable data.

• Experimental results show that Wiki-R1 consistently 
outperforms prior SOTAs on challenging KB-VQA benchmarks, 
with pronounced improvements in unseen settings.

We observe two empirical phenomena in RL post-training for 
KB-VQA.
1. Training samples yield zero advantage, accompanied by 

reasoning collapse
2. Training accuracy remains low.

Methodology
Our insights: Construct a curriculum learnable distribution for RL 
post-training
• Empower the policy model to learn valuable and informative signals.

• Boost training efficiency and stabilize post-training optimization.
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Illustration of Wiki-R1’s Motivation

Motivation

Noise Injection

Controllable curriculum data generation

Where RL Might Struggle for KB-VQA?
• Noisy Retrieval system increase overall task difficulty.

• Retrieval imperfection leads to noisy candidates, 
confusing the model in choosing valid context.

• MLLM inherent distributions diverge from the target 
distribution of RAG-driven KB-VQA.

Task Definition
Knowledge-based VQA requires:
• Outside knowledge base(e.g. Wikipedia)
• Fine-grained visual perception
• Encyclopedic text understanding

Curriculum sampling with observation propagation

• We manipulate the retriever to generate training 
samples with gradually increasing difficulty.

• The level is dynamically adjusted based on observed 
training accuracy.

• High-value samples with valid 
training signals yield an 
expected accuracy 0.5.

• We build relation graphs based 
on the source articles of VQA 
samples.

• Observations are propagated 
to unobserved samples via 
relation graphs.

Start here!


