
G3: An Effective and Adaptive Framework for
Worldwide Geolocalization Using Large
Multi-Modality Models
Background & Motivation

Background
Worldwide image geolocalization aims to pinpoint the exact shooting
location for any given photo taken anywhere on Earth. Unlike
geolocalization within specific regions (e.g., at city level), worldwide
geolocalization greatly unleashes the potential of geolocalization, which is
useful for various real-world applications, such as crime tracking and
navigation.

Motivation
• It is very challenging to extract visual semantics that accurately indicate

an images’ geolocation, as two distant places could possibly have similar
visual features.

• Image data usually exhibits significant heterogeneity in its geographical
distribution, which existing methods can hardly handle.

Contributions
• We present G3, a novel solution for the worldwide geolocalization task.
• We release a new dataset MP16-Pro, adding textual localization

descriptions to each sample based on the original dataset MP16 to
facilitate future research in the field.

• We extensively experiment with two well-established datasets IM2GPS3k
and YFCC4K.
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Methodology

Geo-alignment
• Image encoding

• GPS encoding

• Text encoding

Optimization

Geo-diversification
We construct K RAG prompts with different numbers of reference
coordinates, and each prompt will generate N results. S coordinate
candidates of retrieved similar images will also be considered.

Geo-verification
We reinvent the well-trained Image-to-GPS model in Geo-alignment to
verify the prediction.

Experiments
Overall Experimental Results

Ablation Study

Hyperparameter Analysis

Impact of LMMs on G3

Necessity Analysis of Three Representations Alignment

Case Study on Reference Image Retrieval

Experiments on Textual Description Granularity
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