Gausslian Process
Active Learning



Gaussian Process Regression

n observations:y = {y1,.-.,¥Un}

covariance:
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Gaussian Process Classification

1. Finding the probability p(f.|f) is similar
to GPR, i.e.

P(.IE) = N (KK, Ko — Ko (K')T'K)

» AV
LI 2. Squash f, to find the probability of class

membership.
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Bayesian Optimization
Exploration / Exploitation

acquisition function (ul -})
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qguisition Function
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Active Learning for GP

Q.. (U) = argming) ,, |p«(Z")|  Exploitation
Q (Z/() — argmaxz=(i) 4 G‘f (i(i)) Exploration
s (@)

Qunc( ) — Eﬂ“gmlﬂ (4) cl4 \/crz m{”')) Trade-off

[Kapoor et.al, ICCV, 2007]



PU Learning

- R Ry IERA AR The distribution of the three

- REFEKZH groups of examples changes over a
- FE A RLTE S X period of time as more

- ARG FAT and more examples get labeled

Discard negative:

- Label instances which are located near the surface of the SVDD sphere

- Identify instances in the unlabeled pool that fit the target class best, and label
these instances first

- First pick the instances which the initial model considers to match the
learned class the least

Keep negative:
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GP 1n One-Class Classification
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The mean decreases with distance from the training data.
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[Kemmler et.al, Pattern Recognition, 2013]



GPAL for PU
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- Query Strategy: trade-off
- Model Update: 4n 17 #] B k4712535




