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Motivation
Current multimodal models face a key challenge: enhancing 
generative capabilities often comes at the expense of 
understanding, and vice versa. We analyze this trade-off and 
identify the primary cause: the potential conflict between 
generation and understanding objectives creates a competitive 
dynamic within the model. This optimization dilemma calls for 
a new paradigm that aligns the two tasks rather than treating 
them independently.

Contribution
(1) Systematic analysis of the conflict between generation and 
understanding, identifying its root cause in competing 
optimization objectives.
(2) Propose the Reason-Reflect-Refine (R3) framework that 
decomposes generation into a structured generate-understand-
regenerate process.
(3) Demonstrate that R3 achieves stronger generation while 
simultaneously preserving understanding ability.

Visualization

Reason-Reflect-Refine (R3) Framework
Reason: The model analyzes the user’s intent, enriches the initial prompt with fine-
grained details, and synthesizes an initial image.
Reflect: The model evaluates its output against the original prompt. If aligned, terminate; 
otherwise identify discrepancies.
Refine: Execute corrective editing instructions to modify the image. The loop continues 
until satisfactory alignment is reached.

Tree-RL Training Strategy
We split the trajectory into Reason and Reflect-Refine stages with separate optimization. 
A tree-based rollout strategy provides clear supervision for each intermediate step, 
overcoming error accumulation and low training efficiency of end-to-end RL.

Stage-wise Reward Design

Different reward models evaluate each stage: image-prompt alignment for diffusion 
generation, and a correctness metric for reflection that rewards measurable improvement or 
correct termination.
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