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VOICE SEARCH

● Speech-based technology that allows 

users to perform searches by speaking 

rather than typing.

● In general, converts spoken queries into 

text using ASR and retrieves relevant 

information.

● Common in virtual assistants (e.g., Siri, 

Google Assistant, Alexa) and hands-free 

search interfaces.



CHALLENGES

● Robustness

● High efficiency

● Less complexity



THIS WORK

● The task is to retrieve audio documents from a database that contain spoken query term.

● Eliminates the need for an ASR module.

● Proposes speech tokenization for voice search tasks. 

● Introduces a novel method to generate speaker-agnostic speech tokens.

● Utilizes an inverted index for efficient and fast retrieval.
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Spoken term uttered by 
different speakers
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MFCCs feature extraction
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Contextual frame-level embeddings
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Self-supervision using DTW-based alignment



BEST-STD

Frame-level anchor-positive pairs. Uses 
contrastive learning to learn discriminative 
frame-level embeddings. 



BEST-STD

Vector Quantization to discretize frame-level 
embeddings. → TOKENIZATION



BEST-STD

Final Objective: Obtain discriminative frame-
level embeddings + discretization



RESULTS

Low Jaccard similarity → Low speaker invariant tokens



RESULTS

High Jaccard similarity → High speaker invariant tokens



RESULTS



FOR MORE INFORMATION 

● Join us at our poster presentation

○ Date/Time: April 08, 2025, 05:00 PM (IST)

○ Session name: Spoken and Written Document Retrieval

● Or contact me at:

○ Email: anup.singh@ugent.be

○ X: @15_anup 

mailto:anup.singh@ugent.be
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