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Robust-R1: Degradation-Aware Reasoning

<TYPE>blur(0.48), turbulence(1.0)<TYPE_END>
--------------------------------------------------------------

<INFLUENCE>
High blur and atmospheric turbulence significantly 
obscure discernible details, making it difficult to 

identify objects clearly …… 
<INFLUENCE_END>

--------------------------------------------------------------
<REASONING> 

Despite severe degradation, certain hints in terms 
of shape patterns and outlined forms can still be 

assessed to deduce …… 
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--------------------------------------------------------------
<CONCLUSION> 

…… the long, thin shape near the pizza aligns 
closely with what would represent a knife. 

<CONCLUSION_END>
--------------------------------------------------------------
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Details of Our Solution

✓ Dataset
1. constructing a dataset of 11K samples

2. featuring realistic degradations across four critical stages

3. annotated with structured reasoning chains for degradation-aware 

reasoning.

✓ Methodology
1. Supervised Fine-Tuning (SFT): Acquiring Basic Reasoning Ability

2. Reinforcement Learning (RL): (1) Aligning Accurate Degradation 

Parameters and (2) Scaling to Suitable Reasoning Length
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Methodology – RL
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Accurate Degradation Parameter Reward Suitable Reasoning Length Reward 
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(A) Supervised Fine-Tuning (SFT) (B) Reinforcement Learning (RL) by GRPO

Special
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Methodology – RL
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Experiments

✓ Baselines
1. General MLLMs, including Qwen2.5-VL-3B (Bai et al. 2025), Gemma3-4B 

(Team et al. 2025), and InternVL-4B (Chen et al. 2024); 

2. Robust MLLMs, including TeCoA (Wang et al. 2024), Robust CLIP 
(Schlarmann et al. 2024), and Robust LLaVA (Malik et al. 2025).

✓ Benchmarks
1. Real-World Robustness: Directly assessing robust visual understanding 

ability on R-Bench (Li et al. 2024); 

2. Adversarial Robustness: Evaluation under synthetic degradation attacks by 

applying multi-type, multi-level real-world degradations to visual content 

in MMMB (Sun et al. 2025), MMStar (Chen et al. 2024), and RealWorldQA

(xAI 2024).
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Experiments - Real-World Robustness (R-Bench)

➢MCQ/VQA/CAP tasks with three degradation strength levels (from low to high). 

➢The best/second best results are shown in Red/Blue respectively.
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Experiments - Anti-Degradation

➢Three visual understanding benchmarks with three degradation intensity levels (from 25% to 100%).

➢The best/second best results are shown in Red/Blue respectively.
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Experiments – Qualitative Evaluation

What is fake in 

this photo?
0. bears 1. plants 

2. grass 3. trees

lens flare (0.05)

lens blur (0.29)

Qwen2.5-VL

The fake 

elements in the 

photo include:

0. bears

1. plants 

(WRONG)

2. trees

(WRONG)

All of these 

elements are 

artificial or 

sculpted, not 

real.

<TYPE>

lens blur(0.47), jpeg compression(0.58)

<TYPE_END> 

<INFLUENCE>The lens blur at 0.47 can cause a general 

softening effect across the entire image, making it 

difficult to discern fine details such as textures or 

small objects. JPEG compression at 0.58 may 

introduce artifacts that further obscure clarity, 

particularly affecting areas with high contrast or 

intricate patterns.<INFLUENCE_END>

<REASONING>The image depicts a garden scene with 

bear statues and surrounding elements like rocks, 

trees, and grass. The bear statues appear to be made 

of stone or metal, which is typically used for 

decorative purposes rather than natural materials like 

wood or living plants. The presence of artificial 

structures like the bear statues suggests they are not 

real bears but rather sculptures or models. The other 

options, such as plants, grass, and trees, are natural 

elements that would likely show more detail and 

texture if they were real.<REASONING_END>

<CONCLUSION>The bear statues in the image are fake, 

as they are made from materials that are not natural 

and are designed for decorative purposes. Therefore, 

the correct answer is 0.<CONCLUSION_END>

<ANSWER>0<ANSWER_END>

<TYPE>

lens blur(0.31), lens flare(0.05)

<TYPE_END>

<INFLUENCE>The lens blur affects the clarity of 

the image, making it slightly less detailed. This can 

make it challenging to discern finer details or 

textures, such as the texture of the bears' fur or 

the surface of the rocks.<INFLUENCE_END>

<REASONING>The image depicts three bear 

statues placed in a garden setting. The bears 

appear to be made of stone or a similar material, 

which is consistent with the appearance of fake 

objects.<REASONING_END>

<CONCLUSION>The bears in the image are fake, as 

they are made of stone or a similar material, and 

the surrounding environment appears artificial. 

Therefore, the correct answer is 

0.<CONCLUSION_END>

<ANSWER>0<ANSWER_END>

Ours (SFT+RL)Ours (SFT)

➢Better in Performance and Efficiency

Correct

Wrong

Correct

(WRONG TYPE)
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Experiments – Ablation Study

➢The best/second best results are shown in Red/Blue respectively.



(A) Error Analysis of 

Accurate Degradation Parameter Reward

Increasing

(B) Token Efficiency of

Suitable Reasoning Length Reward
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Experiments – Ablation Study
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Conclusion

✓Robust-R1 is a new paradigm for robust adversarial learning

of multimodal large models by reasoning.

✓A new direction for building more robust, interpretable, and 
efficient multimodal systems in visually challenging 
environments.
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Thanks
01/2026

Personal Page

jqt.me

Fully Open-Sourced, Please Enjoy!
▪ Code: github.com/jqtangust/Robust-R1

▪ Data: huggingface.co/datasets/Jiaqi-hkust/Robust-R1

▪ Model: huggingface.co/Jiaqi-hkust/Robust-R1

▪ Space: huggingface.co/spaces/Jiaqi-hkust/Robust-R1

WeChat
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