


➢ Motivation:  

➢ Generating 3D cities supports autonomous driving simulations and model training. 

➢ However, traditional models struggle to generate large scenes with high consistency. 

➢ Achievements: 

➢ Given satellite input, our method generates multi-view images with city-level consistency.

➢ These images are then fed into a robust reconstruction pipeline to generate a 3D city.

➢ Our approach achieves diverse style generation while maintaining geometric consistency across views.

MagicCity: Geometry-Aware 3D City Generation from Satellite Imagery with Multi-View Consistency



➢ Key Contributions :  

➢ We introduce MagicCity, a novel framework to generate photorealistic 3D cities from satellite imagery 

while maintaining scene-level geometric consistency. 

➢ We propose a city-scale multi-view diffusion model that generates 3D-consistent images by incorporat-

ing explicit geometric constraints. 

➢ We develop a robust 3D Gaussian Splatting strategy for synthesizing detailed 3D reconstructions from 

generated multi-view images. 
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➢ Stage 1. Scene Initialization and Dual Encoding

➢ Input: Satellite images (𝑥, 𝑦, 𝑟, 𝑔, 𝑏)

➢ Scene Initialization： Segmentation+ Depth maps → 3D volume (𝑥, 𝑦, 𝑧, 𝑟, 𝑔, 𝑏, 𝑠)

➢ Dual Encoder：

➢ Texture: CLIP → semantic tokens → texture features (𝑓𝑡𝑒𝑥) 

➢ Geometry: 3D volume → multi-view renders → geometric features (𝑓𝑔𝑒𝑜
𝑖 )
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➢ Stage 2. City-scale Multi-view Generation with Consistency Evaluation

➢ Goal：Generate multi-view images with city-level consistency

➢ (1) Dual Embedding Injection:

➢ (2) Inter-Frame Cross-Attention: 

➢ (3) Consistency Evaluation:
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➢ Stage 3. Consistency Score-guided 3D Reconstruction

➢ Challenge: Even SOTA video generation models lack pixel-level consistency → poor 3DGS

➢ Reconstruct 3D cities guided by consistency scores

➢ Prioritize colors from high-confidence pixels or images

➢ Point Cloud Initialization:                                    Optimization: 
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Results：

1. Qualitative Comparison

➢ Superior structure preservation compared

to competitors；

➢ More realistic textures for buildings and

ground details；

➢ Rich variety without synthetic artifacts；

2. Quantitative Evaluation

➢ Distribution Metrics: Lowest FID (86.096)

and KID (0.087)

➢ Perceptual Quality: Best NIQE (4.553) and

BRISQUE (28.018)

➢ Geometric Accuracy: Lowest Depth Error

(0.137) and Camera Error (0.072)
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