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SemanticControl: A Training-Free Approach for 
Handling Loosely Aligned Visual Conditions in ControlNet

Relaxing conflicting visual condition
ControlNet’s effectiveness is constrained by the 

need for visual conditions that are precisely 

aligned with the semantics of the target prompt.

Obtaining such aligned conditions is often 

infeasible; particularly on uncommon scenarios.
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SmartControl [2] trains a network to identify the conflict 

regions and predict the local control scales.

.

However, under severe conflict, there is no control 

scale to learn from—training-free approach is needed.

❑ Control scale mask from surrogate prompt psurr, where conflicting tokens are replaced, suppresses conflicting regions in the ControlNet feature.

❑ Cross-attention bias ensures that target tokens retain at least the level of influence that their corresponding tokens had during the preliminary sampling.

Cross-attention maps reflect how much each text token contributes to specific spatial regions in the generated image.

ControlNet [1] injects additional conditions into the blocks 

of pretrained text-to-image model using the trainable copy 

of the original model.

ControlNet

Cross-Attention Maps from ControlNet

❑ Quantitative comparison between our method and baselines. ❑ SemanticControl can also be utilized with IP-Adapter.

❑ Ablation study on the surrogate prompt and each component in our method.

❑ SemanticControl can be readily applied to a wide range of ControlNet variants.

❑ Misaligned outputs from ControlNet implies that the resulting attention maps   

may not meaningfully reflect how much attention each token should receive.

❑ Important tokens from the text prompt that contradict the condition, such as 

<dog> on the second row, are receiving insufficient cross-attention.

❑ Our idea is to leverage cross-attention maps from text prompts aligned with the 

visual condition, which reliably reflect the intended contribution of each token.
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