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Introduction

What is Audio Fingerprinting?
Audio fingerprinting generates compact 
summary of an audio signal.

What are the applications?
Music identification, second-screen apps, 
broadcast monitoring, etc.

What did existing methods do?

Conventional methods rely on handcrafted 
audio features to design audio fingerprints. 
Recent methods deploy deep learning to 
generate compact audio fingerprints.

What makes it challenging?

✗ Robustness 

✗ Efficient audio indexing

✗ Comprehensive audio search

✗ Practically deployable 

What do we do? 

✔ Discriminative embeddings using 
Transformer encoder

✔ Contrastive learning framework to achieve 
robustness

✔ Efficient indexing by learning balanced 
hash codes

✔ Adopted Optimal Transport to achieve 
balanced clustering

✔ Fine-grained audio search

Method Experiments

Research Questions:

● How to learn embeddings and hash codes to 
make audio indexing and retrieval efficient?

● How to achieve balanced clustering?

Results

● Balanced clustering objective is
combinatorial optimization
problem - Difficult to solve!

● We adopt the optimal transport
framework to obtain approximate
solution.

● We also propose simple yet 
efficient subsequent search
strategy to  precisely locate
the query timestamp.

Training Objectives 

Balanced Clustering Objective 

Illustration of 
balanced clustering 
in two-dimensional 
space
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● Database: Free Music Archive (FMA)

● Evaluation: Identify as a match if the located 
timestamp is within +-50 ms.

● Baselines: NAFP1 and Audfprint2

● We compare our indexing performance 
gain against the Locality Sensitive Hashing 
(LSH3)

Findings

● Our fingerprints are robust and 
discriminative and thus achieve superior 
performance.

● Our system delivers reliable performance 
with short query lengths at high distortion 
levels.

● We achieve more than two-folds search 
speedup than LSH due to balanced hash 
codes.

● We achieve higher efficiency as well 
efficacy compared to baselines.
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