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MethodMotivation

• Typical visual instruction tuning approaches, e.g., LLaVA, follow a 

LLM-centric design that solely leverage text supervision.

• Aggregated visual instruction tuning alternatives, e.g., Cambrian-1 

and EAGLE, leverage extrinsic assistance via combining several 

visual experts, requiring a careful selection of visual experts.

• Our Ross designs extra vision-centric reconstructive supervision 

as intrinsic activation. In this way, LMMs are required to preserve 

every detail of input images, thereby enhancing multimodal 

comprehension capabilities and reducing hallucinations.

• With a single SigLIP as the visual encoder, Ross-7B achieves 57.3 on 

HallusionBench and 54.7 on MMVP.

https://haochen-wang409.github.io/ross/

High-level idea:

Supervising visual outputs using original images.

Final pipeline:

Using a small denoiser to project visual outputs back to pixel space.

Vanilla regression 

performs bad.

Reconstruction results after finetuning the denoiser on ImageNet-1K.

Effectiveness of Ross with different visual encoders and LLMs.

Comparison with state-of-the-art alternatives.
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