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Motivation 
• Graphic designers typically need to create layouts with intra- and 

inter-domain constraints. For instance, in a poster design task, the 
product subject to be showcased is fixed, serving as the inter-
domain constraint in the form of a background image. 
Concurrently, the quantity and category of design elements 
employed to convey supplementary subject information or 
augment visual appeal are pre-determined, generally forming the 
intra-domain constraint. However, existing methods fail to satisfy 
the precise constraints stipulated by designers.  

• Existing studies fall short in providing an interactive platform that 
aids designers in efficiently completing this design process. 
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Main idea 
• We propose the multi-constraint LayoutVQ-VAE for layout 

generation constrained on element categories and the background 
image. The model learns a discrete latent representation of layouts 
and uniformly serializes constraints from different domains, which 
is a novel approach that facilitates modeling the relationship 
between layouts and multiple constraints. 

• We propose Iris, a user-centered, intelligent layout generation 
system. It assists designers throughout the workflow, covering input 
specification, layout generation, custom editing, and final rendering, 
and accommodates a wide variety of design scenarios, including 
posters, magazines, and user interfaces. 
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Framework 

Our model employs a VQ-VAE architecture to learn the discrete latent representation 
of layouts, serializes the element categories and background image, and adopts a 
Transformer to model the relationship between the constraints and layout 
representation. 
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System 
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Conclusions 

In this work, we propose a novel layout generative model, multi-
constraint LayoutVQ-VAE, to address the challenge of layout 
generation with both intra-domain constraint (element categories) 
and inter-domain constraint (background image). The quantitative 
and qualitative results demonstrate that our model outperforms or 
is on par with previous methods, and can generate layouts 
characterized by excellence in terms of visual performance and 
aesthetics. We also introduce Iris, an intelligent layout generation 
system for designers based on our model. User studies in two 
different design scenarios demonstrate that our model’s output 
features good comparability with human-designed layouts, 
significantly reducing the workload and improving design efficiency.  
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