Naturally Constrained
Online Expectation Maximization




Motivation: context




Motivation: data
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Motivation: Requirements
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Methods

Batch

Online

Nat-oEM

E-step
M-step

Stochastic

Regularized

Q(0,0r) =Ez x.0, [L(X,Z;04)]
011 = arg max Q(0,0,)

Si1 = Si+ (s — Si)

Op+1 = argmax (Q(0x, 0) — B0 — 0[] )



Evaluation: PPCA
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Evaluation: PPCA

M-step: R-step:
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Evaluation: PPCA

M-step:
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valuation: PPCA
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Evaluation: PPCA
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Evaluation: iid - convergence

led

oEM

w= == Nat-oEM: step
—1.4 1

~1.6 1

LOg lIKellnooda

—1.8

0 500 1000 1500 2000 2500 3000
Iteration Number



Evaluation: incremental - convergence

Train Class
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Evaluation: incremental - consolidation

Train Class
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Evaluation: incremental - interference
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Conclusions:

« Nat-oEM converges faster than oEM,

* Nat-oEM avoids forgetting while oEM does not,

« Overall, Nat-oEM: step performance is better than Nat-oEM class,
but increases the computational load,

* Nat-oEM: step introduces positive interference,

« while Nat-oEM: class introduces negative.



Questions?
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