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Introduction

What is Spoken Term Detection?
The process of locating instances of a specific 
spoken term or phrase within an audio recording.

What are the applications?
Voice Search, Keyword Spotting, Voice Analytics

What did existing methods do?
They can be categorized into ASR-based, 
phonetic-based, and acoustic-based methods. 
Recent methods employ self-supervised learning 
to generate speaker-agnostic word embeddings.

What makes it challenging?
✗ Ensuring robustness 
✗ Handling pronunciation variations
✗ Handling Out-of-Vocabulary terms
✗ Efficient search in large databases
✗ Practical deployment

What do we do? 
✅ Speech Tokenization for voice search.
✅ Eliminate the need for an ASR module. 

✅ A novel method to generate speaker-agnostic 
speech tokens.

✅ Optimal Transport framework to learn high-
entropy codebook.

✅ TF-IDF based search for fast and efficient 
retrieval.

Advantages

✅ Enables use of efficient text-based search 
algorithms.

✅ Eliminates need for explicit word 
segmentation during inference.

✅ Efficient storage of audio database.

Method

Research Questions:

● How to learn speech tokens that are speaker-
agnostic and robust to noise and reverberation?

● How to ensure distinct and discriminative token 
representations for different spoken terms?

● How to maintain high-entropy codebook?
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Findings

• Our tokens are highly robust to speaker 
variations and noise-robust.

• Our tokens represents subword units.

• Our tokens preserves compositionality and 
effectively handles Out-of-Vocabulary terms.

• Optimal Transport enables learning large, high-
entropy codebooks.
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