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Motivation: Why pixel-level reasoning matters?

a. Medical MLLMs are strong at image-level QA,
but weak at pixel-level understanding.

b. Real clinical analysis is not a single QA step.
It requires localization, segmentation, and
iterative verification.

c. Biomedical images are especially challenging
because targets can be tiny, subtle, ambiguous,
and visually heterogeneous.

d. Human annotators work interactively: observe
the current mask, place positive/negative clicks,
and refine step by step.

Question: Can an MLLM behave like an annotator
and segment through reasoning-driven interaction?



Limitations of existing methods

LISA (CVPR 2024)

1. Rely on special implicit segmentation tokens (e.g. <seg>)

2. Are single-turn and cannot autonomously revisit or refine

UniPixel (NeurIPS 2025)

Seg-Zero (arxiv) VisionReasoner (ICLR 2026)



Core idea of IBISAgent

IBISAgent models segmentation as a Markov Decision Process. At each step, the agent

performs a thought → action → observation loop:

1. Thought: reason about what is wrong with the current mask

2. Action: generate positive or negative click commands with normalized coordinates

3. Observation: invoke a segmentation tool and observe the updated mask



Key Feature: Agentic RL with fine-grained rewards

• After cold-start SFT, we further optimize the agent with reinforcement learning.

• The RL set contains 888K VQA samples, encouraging the model to explore beyond supervised

imitation.

• We design five rewards:

a. Format reward for valid structured outputs

b. Final-answer reward for QA correctness or final segmentation quality

c. Region-based click placement reward for clicking inside the right FP/FN regions

d. Progressive segmentation improvement reward for step-by-step IoU improvement

e. Trajectory length reward for efficient interaction

• Key intuition: reward not only the final mask, but also whether each intermediate action is

meaningful.



Results





Thanks for watching !
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