
Pixel Reasoner: Overview



• How to enable VLMs to process multimodal inputs for better 

visual understanding?

• We focus on 2 visual operations: zoom-in and frame 

selection

• We propose a two-stage training method which involves 

instruction tuning stage and reinforcement learning stage.

Pixel Reasoner: Overview



Pixel Reasoner: Data Pipeline



Pixel Reasoner: Instruction Tuning

• Textual Reasoning

• Mixed some data without visual operations.

• Enables adaptive choice between pixel-space and textual reasoning.

•  Loss Masking

• Apply loss masks on execution outputs and erroneous operations.

• Prevents model from learning incorrect actions.



Pixel Reasoner: Curiosity-driven RL



Pixel Reasoner: Performance



Pixel Reasoner: Some Analysis


