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AHFAControl
Adaptive Hierarchical Feature Aggregation
for Controllable Diffusion Models
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KEY INSIGHT 1

Not All Timesteps Are Equal

→ Timestep-adaptive control is essential
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Previous methods: Single-level injection

Can we prevent?

KEY INSIGHT 2

Structural Loss

low-level details
&
high-level semantics 

Are Lost!

https://gamma.app/?utm_source=made-with-gamma


preencoded.png

FRAMEWORK

AHFAControl: System Overview
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CORE INNOVATION

Hierarchical Feature Aggregation
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CORE INNOVATION

“Elastic” Mechanism & 
Capacity Ratio
For Timestep-Adaptation

Weight Sharing
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Why not manually design “ratio-to-timestep” ?

Manual Design is infeasible.
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SEARCH STRATEGY

Finding the Optimal Strategy : Evolutionary Search

Fitness  Function
= Image Quality + Control Precision
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QUANTITATIVE RESULTS

SOTA Performance Across Benchmarks

22.65
Best FID

0.50
Highest mIoU

10.4%
GFLOPs Saved

Better quality. Less computation.
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VISUAL RESULTS

Sharper Edges, Cleaner Boundaries

Edge Control Segmentation Control Other Types
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Ablation Study
THE EFFECT OF EVOLUTIONARY SEARCH

THE EFFECT OF HIERARCHICAL FEATURE AGGREGATION
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Results of Evolutionary Search
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Thank you! Open for questions.
Email: hou_rui@stu.scu.edu.cn

WeChat: WeChat Official Account:
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