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• Development of generative models in recent years 

• Image generation, conditioned on prompts 

• e.g. Stable Diffusion can generate high-quality images based on 
textual description 

• Has a multitude of applicable domains 

• Streamline graphic tasks 

• Rapid visualization of thoughts 

• City design generation using GAN

Background
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• Map Diffusion 

• A diffusion model to generate maps based on prompts 

• Makes it easier for people to create maps 

• Facilitates the use of geographic information

Introduction
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• Requires geographical dataset with rich prompts 

• No such dataset available 

• Data collection 

• Open Street Map 

• 62 cities from 4 continents, 164,662 tiles 

• Contains tags attached by users

Training Data Preparation
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• Correlation between tags 

• Popular tags 

• Traffic related tags 

• highway 

• Residential related tags 

• building, parking 

• Average tile contains more than 
40 buildings

Training Data Preparation
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• Problem of inconsistent tagging 

• Use only a subset of major tags 

•Caption generation 

•Constructed with 10 tags or less

Training Data Preparation
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• Uses Stable Diffusion for map generation 

• Utilizes VAE to reduce the dimension of image 

• Performs diffusion process in latent space 

• U-Net is used to denoise image 

• CLIP is used to encode prompt 
into embedding 

• Use cross-attention layers for 
conditioning

Method
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• Quantitative analysis 

• Fréchet Inception Distance (FID) 

• Measured on 10,000 samples 

• Achieved 35.01 FID 

• The quality of images is acceptable

Experiments
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• Qualitative analysis 

• Los Angels: Manhattan-like grid shape 

• Ignores park prompt 

• Wrocław: Full of green area 

• Difficult to generate urbanized area 

• Lisbon: Too many main streets 

• Roads are wrongly connected 

• Stockholm: Shapes of some buildings are not good

Experiments
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• Introduced Map Diffusion 

• Along with its dataset 

• Can generate tiles of reasonable quality 

• Can be guided by prompts 

• Future goals 

• Inpainting task 

• Larger map size

Conclusions
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Thank you for your attention


