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Background & Motivation

Worldwide Geolocalization

Two-stage Pipeline is Widely Adopted

• Retrieve candidate locations from a global database

• Select the top match based on similarity scores

G3 [NeurIPS’24] Img2Loc [SIGIR’24]
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Background & Motivation

Key Observation

Better candidates often exist within the 

top-k, but are not selected

Root Cause

• Existing methods rely on simple similarity heuristics (e.g., cosine similarity of image 

embeddings)

• Existing training objectives primarily focus on point-wise similarity between individual 

images and locations, overlooking the rich spatial relationships among candidates.
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Methodology

GeoRanking Dataset Construction

• Candidate Encoding

• Random Sampling Query Image, Query Encoding

• Retrieving Top-N Candidates
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Methodology

GeoRanker

• Prompt

• Model Architecture: LoRA + Value Head
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Methodology

GeoRanker: Optimization with Multi-Order Distance Objective

• First-order Distance Loss

• Second-order Distance Loss

• Joint Optimization
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Methodology

Inference
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Experiments

Overall experiments

➢ Superior Performance (37.3% improvement on YFCC4K in Street level)
➢ State-of-the-art across all datasets and metrics
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Experiments

Comparison with Other Ranking Baselines

Ablation Study

➢ All components contribute 
positively

➢ Removing any of the modality-
aware prompt components 
leads to performance drops

➢ Without generated candidates 
underperforms GeoRanker

➢ GeoRanker is superior to 
Random, Top-1 Selection, and 
Prompting baselines.
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Experiments
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➢ Impact of candidate scales in training and inference: Crc, Cr, Cg
➢ Impact of hyperparameters in multi-order distance objective: 𝜆, K(1)
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Case Study

More Information on Training and Inference
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Conclusion

➢ In this paper, we propose GeoRanker, a distance-aware ranking framework built upon LVLM.

➢ To enhance training, we introduce a novel multi-order distance loss that captures both absolute 

distances and relative spatial relationships among candidate locations.

➢ To support this framework, we construct GeoRanking, the first dataset specifically designed for spatial 

ranking tasks.

➢ Extensive experiments on IM2GPS3K and YFCC4K demonstrate the effectiveness of GeoRanker over 

baselines.

Code CityU AML Lab Pengyue’s HomePageMP16-Pro Dataset
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