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Overview
Ø Soundscape mapping predicts environmental sounds anywhere on Earth, 

enabling biodiversity monitoring, immersive media, and geospatial 
understanding.

Ø Existing methods rely on paired satellite imagery and geotagged audio but 
fail to capture semantic diversity and are limited to coarse image-level 
alignment.

Ø We use a VLM to generate semantically rich acoustic descriptions from 
satellite imagery and learn a codebook-based multimodal representation 
across four modalities — scaling soundscape maps from a single image to 
continental scale.

Conclusion
Ø We present a unified multimodal framework that aligns audio, audio captions, 

satellite images, and VLM-generated image captions via contrastive learning 
over a shared codebook of soundscape concepts.

Ø Sat2Sound achieves state-of-the-art cross-modal retrieval on GeoSound and 
SoundingEarth, with interpretable local alignment between image patches and 
soundscape concepts.

Ø We introduce location-based soundscape synthesis via an efficient retrieval-
based approach (Sat2Sound → Text2Audio), achieving audio quality 
comparable to cascaded generative method at a fraction of the compute.
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Original Audio Caption: “birds are chirping”
Synthetic Caption: “From the location captured 
in the aerial view image, we can expect to hear 
sounds of birds chirping, leaves rustling, and the 
gentle flow of water from the pond.”

Cross-Modal Retrieval

Location-to-soundscape synthesis


