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Challenges:  Learning to map continuous pixels to discrete graphs 
(maps) with varying numbers of nodes and topology in BEV is difficult. 

Task: Infer topological road maps from images.

Preview

Prior works: ( jointly) learn a non-linear mapping from image pixels to  
bird’s eye view maps, and estimate the road layout by generating a 
discrete spatial graph from detected lane markings.



Key insight: this problem can be posed as cross-modal retrieval by 
learning a joint, cross-modal embedding space for images and existing 
maps.

Pix2Map improves greatly over several SOTA methods!

Preview



How to map images to discrete graphs?

Pix2Map returns the graph with the embedding most similar to input image 
via cross-modal retrieval!



Approach

Side-step landmark detection, localization, and graph generation by 
learning joint cross-modal embedding space. 



● Mapping then boils down to cross-modal retrieval between encoded images 
and graphs in terms of cosine similarity.
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Datasets: Argoverse: camera ring + street maps that capture the geometry 
and connectivity of road lanes for Pittsburgh and Miami.

Key Results: Pix2Map outperforms baselines by a large margin. 
Our method is especially strong in terms of preserving the spatial point 
discrepancy.

Evaluation



Cross-modal > Unimodal: 
Cross-modal retrieval can exploit graph embedding space, it regularizes 
retrieval.
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Augmenting Map-Graph Library: 
By simply expanding our graph library we consistently improve the 
performance.

Evaluation



Qualitative results



Map Expansion and Update:

Applications 



Visual Localization: Localize image based on graph similarity in the global map.

Applications 



Map2Pix: Retrieve image from a graph.

Applications 



Thank You!
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