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Motivation

Sketches are expressive. How to condition 
image generation on them? 

Challenge: Real freehand sketches are abstract, 
distorted & not pixel aligned like edge maps.

Existing methods fail
unrealistic or sketch-ignoring outputs.

Freehand sketchEdge map

ControlNet SD2.1 ControlNet SDXL T2I Adapter FLUX Kontext
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Key Insight

Interpret sketches semantically.
Understand what objects are and where they are.

"A girl is sitting on a horse""A bench in the garden""Horses are in the garden area"



Our Solution

① Semantic Sketch Encoder

Captures what and where from abstract 
and distorted scene sketches.

② Modulation Network

Injects sketch semantics via scale & shift,
no backbone changes.

③ Attention Supervision Loss

Guides cross-attention using sketch 
semantics to align output layout 
semantically without pixel-aligned GT.



Our Solution

① Semantic Sketch Encoder

Captures what and where from abstract 
and distorted scene sketches.

② Modulation Network

Injects sketch semantics via scale & shift,
no backbone changes.

③ Attention Supervision Loss

Guides cross-attention using sketch 
semantics to align output layout 
semantically without pixel-aligned GT.



Our Solution

① Semantic Sketch Encoder

Captures what and where from abstract 
and distorted scene sketches.

② Modulation Network

Injects sketch semantics via scale & shift,
no backbone changes.

③ Attention Supervision Loss

Guides cross-attention using sketch 
semantics to align output layout 
semantically without pixel-aligned GT.



Our Solution

① Semantic Sketch Encoder

Captures what and where from abstract 
and distorted scene sketches.

② Modulation Network

Injects sketch semantics via scale & shift,
no backbone changes.

③ Attention Supervision Loss

Guides cross-attention using sketch 
semantics to align output layout 
semantically without pixel-aligned GT.



Visual Comparisons
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"A man is flying 
kite in the sky"
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"A bench in the 
garden"

Freehand sketches from FS-COCO. Our method produces photorealistic images that follow the sketch layout.
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Quantitative Results



More Results

"Train going on the track" "Two girls are playing with 
frisbee disc"

"A man is flying kite in the sky" "A bench in the garden"

"Airplane is standing on 
the airport"

"Three people walking 
holding umbrellas"

"A girl is sitting on a horse" "A building with a clock on it"
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