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Introduction Overview

Music identification scenario: match a few seconds of Start with database of 15,000+ songs

audio to large song database Compute MFCC features over audio

Applications: music search, content monitoring, etc. . ,
Cluster song segments to get initial music phone set

Recording may be distorted or noisy; Only a short

: : : Learn phone set and train acoustic model for each phone
snippet of audio may be available

Most past work based on hashing, e.g., [Haitsma et al.’01] Generate compact recognition transducer

|dentify songs using Viterbi decoding
Phone Set/

® Match required between training and test features

® HMM system over music sound events: [Batlle et al.’02]

Recognition

e Automatically learn music “phonemes” describing songs

Acoustic Model Training Finite-state Transducers

Segment training audio based R ® Finite automata with input and output labels on
on spectral change | ' transitions, possibly weighted

Initialize model using k-means § 5| | ® Widely used in speech and text processing,
clustering over segments 5 | | computational biology, etc.

Iterative training, repeat: | ® We view each song transcription as a string (music

. 0 2 4 6 8 10 12 14 16 18 20 hones are the symbols
|. Run decoder with current Teaiaiaa daeation P 4 )

model, get transcriptions ® Goal: construct FST to map substrings (factors) to songs

2. Use transcription counts to Phone Set/ Phone Set/
train GMM for each phone % | Recngnitionl

e Edit distance measures convergence W W v




