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Motivation Contribution Results
Large-Area Cross-View Geo-Localization (CVGL): 
Determining the localization of ground images by retrieving the 
most similar GPS-tagged satellite images.
Existing CVGL trains with paired ground-satellite images:
⚠ accurately located ground images requires expensive devices.
⚠ matching ground-satellite images brings extra human costs.
⚠ ground and satellite images without GPS cannot be leveraged.
⚠ requiring re-annotation for new or changed scenes.

👍 The first work to unleash the unlabeled data in CVGL.
👍 The first framework to start a unsupervised training without 
any labeled data and to start a semi-supervised training with few 
labeled data in CVGL.
👍 Introducing a unsupervised projection to project the ground 
images to the satellite view and a fast re-ranking mechanism to 
refine the noisy labels.
👍 Competitive performance as the previous supervised SOTA.
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Semi-Supervised Curriculum Learning
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Unsupervised CVGL:
1. Cold-Start Stage learns cross-view retrieval 
by training with ground images and ground 
images in satellite view (generated by CFP).
2. Semi-Supervised Stage trains with ground 
and pseudo-labeled satellite images. Pseudo 
labels are produced by the former model and 
Adaptive-Mutual-Matching re-ranking).
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