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Problem Setting

X = D(S� Z) + E

Input Spectrogram: X ∈ RF×T
+

Dictionary (Codebooks): D ∼ exp{N (0, I)} ∈ RF×K
+

Activations: S ∈ RK×T
+ s.t. Sk,t ∼ Gamma(α, α/Sk,t−1)

Sparse Binary Masks: Z ∼ Bernoulli(π) ∈ {0, 1}K×T

Beta Process Prior: K →∞



Variational Inference (Mean Field)

Nonnegtive → Nonconjugate → No close-form VB

I Solution: Laplace Approximation Variational Inference

q(θ) ∝ exp{〈logP (X,Θ)〉−θ︸ ︷︷ ︸
f(θ)

}

≈ exp

{
f(θ̂) +

1

2

(
θ − θ̂

)T
H(θ̂)

(
θ − θ̂

)}
∝ N

(
θ̂,−H(θ̂)−1

)



Preliminary Result
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