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Learning Spatially-Aware 
Language and Audio Embeddings 



 Motivation

Picture this situation:

The semantics of the audio are as 
important as the spatial attributes!


OBJECTIVE: align 

semantic and spatial 
attributes  of audio with           

natural language
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 ELSA Embeddings Evaluation

Semantic Capabilities Spatial Capabilities
 Semantic Retrival 

mAP@10 
3D Source Localization 
Mean Absolute Error 

AudioCaps REAL
TUT Sound Events 2018

SeldNET  
Fixed Vocabulary

  26.6°

PILOT  
Fixed Vocabulary

  4.2°

LAION CLAP  
Open Vocabulary

 43.8% 95.3°

ELSA (ours)  
Open Vocabulary

 44.2% 15.0°
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Automatic Captioning

ELSA spatial audio embeddings 
to GPT2 input tokens

Swapping Spatial Directions

 Understanding ELSA Embeddings 

Zaudio Zleft Z right

99.6% direction accuracy
& maintains audio semantics

Generated Caption from Audio

The sound of water flowing and splashing is emanating 
from the front of a room.
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