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Active Learning Graph-Based SSL

Graph-Based SSL Objective:

u∗ = arg min
u∈RN

1
2 〈u, Lτu〉+

∑
j∈L

`(uj , yj) =: arg min
u∈RN

J`(u;y), (1)

for different loss functions `.
Bayesian Probabilistic Perspective:

P(u|y) ∝ exp(−J`(u;y))

Most choices of ` lead to non-Gaussian posterior, P(u|y)

Main Idea: Use Gaussian approximations of non-Gaussian posterior
distributions to allow for more general uses of Gaussian-based acquisition
functions in active learning.

“Model Change” acquisition function
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Accuracy Results

Checkerboard Results:
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(a) HF
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(b) GR
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(c) Probit

MNIST Results:
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(a) HF
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(b) GR
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(c) Probit

Harmonic Functions (HF)1
1Zhu, Ghahramani, and Lafferty, “Semi-supervised learning using Gaussian fields and harmonic functions”, 2003; Zhu, Lafferty, and

Ghahramani, “Combining Active Learning and Semi-Supervised Learning Using Gaussian Fields and Harmonic Functions”, 2003; Ji and Han,
“A Variance Minimization Criterion to Active Learning on Graphs”, 2012; Ma, Garnett, and Schneider, “Σ-Optimality for Active Learning on
Gaussian Random Fields”, 2013.
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Active Learning Choices - Checkerboard

(a) HF-MBR (b) GR-MC (c) Probit-MC

(d) HF-Vopt (e) GR-VOpt (f) Probit-Uncertainty

Figure 3: Acquisition function choices on the Checkerboard dataset. Yellow stars show
the 200 points chosen by each of the given acquisition functions.
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