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Road map construction

Road map construction is fundamental to many tasks such as 
navigation and autonomous driving.
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Existing Benchmarks

Ego View  Map Construction

• Use cameras and radar to construct 
maps. (HDMapNet, MapTR, …)

• Accurate but expensive.

Satellite Map Construction

• Use satellite images to build 
maps. (RoadTracer, SPIN, …) 

• Cheap but inaccurate. 
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Satellite Map Construction

• Coarse annotations: Semantic-level
• Low resolution: Inadequate for accurate perception of lane lines
• Small Scale: Less than 10k 1024 * 1024 images
• Unalignment with AD benchmarks
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OpenSatMap: A Fine-grained High-resolution Satellite Dataset

• Fine-grained instance-level annotations
• Higher resolution: level-20 (0.15m/pixel)  and level-19 (0.30m/pixel)
• Larger Scale: 38k 1024 * 1024 images (5x larger)
• Higher diversity: 60 cities, 19 countries.
• Alignment with AD benchmarks: nuScenes and Argoverse 2.
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OpenSatMap: Data Collection
We collect OpenSatMap with the following guidelines and factors.

• High resolution: 0.15m/pixel and 0.30m/pixel.
• Geographic Diversity:

• Famous cities around the world. (60 cities)
• Terrain with different appearances
• Settlement type: Urban, Suburban, Rural

• Special Road Structures
• Traffic Feature: Vehicle density, left-hand/right-hand
• Alignment with Driving Benchmark
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OpenSatMap: Annotation
We use vectorized polylines to represent lines.
• Line categories: curb, lane line, and virtual line
• Fine-grained line attributes: colors, line types, numbers of lines, special 

functions, bi-direction, boundary, occlusion, clearness.

Instance definition: 
• Different instances have different attributes.
• When lines fork or merge (e.g., “Y”-shape point), we break the lines

into multiple instances.
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OpenSatMap: Annotation
Image-level tag
• Image clarity: Completely, Partially
• Vehicle density: Dense, Moderate, Sparse
• Settlement type: Urban, Suburban, Rural
• Special road structure: roundabout, flyover, winding roads, bridge
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 Benchmark: Instance-level Line Detection
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Task Formulation

Curve 
Prediction

Input: satellite images  

Output: Instance-level lines
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• Mask AP: The same as instance segmentation.
• Chamfer AP: 

• Chamfer distance:

Evaluation Metrics
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We leverage satellite images as an additional input modality to enhance 
online map construction methods.
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