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CTC-friendly encoding 
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PAE-based encoding 
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Kern-based encoding 
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X Σ

f : X → Σ∗

ŝ

x ∈ X

ŝ = argmax
s∈Σ∗

P (s|x)

x M
x

J = γM γ ≤ 1

P (σ | x, j), 1 ≤ j ≤ J, σ ∈ Σ ∪ {ǫ}

ǫ



j

σ̂j = arg max
σ∈Σ∪{ǫ}

P (σ | x, j), 1 ≤ j ≤ J

ŝ ≈ F(σ̂) σ̂ = σ̂1 . . . σ̂J F : Σ′⋆ → Σ⋆

σ̂j = σ̂j−1

σj = ǫ



Spectrogram
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Raw Waveform
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Nest Np

Ne Nm

Nmatch = NGT − Nm = Nest − Ne

Ep = Np/NGT Ee = Ne/Nest

Em = Nm/NGT
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