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Motivation

overly-dependent upon an oracle



Motivation

Over-reliance is detrimental:
• It negatively affects the applicability of AL algorithms to scenarios where an 

oracle is either unavailable or is unreliable. 
• Over-reliance can still inundate experts with a significant number of label 

requests, the very goal AL is supposed to minimize. 

Selective Oracle Questioning in Active Learning(SoQal):
• a dynamic strategy that learns when to request a label from an oracle during 

active learning.



Selective Oracle Questioning

Architecture.：We assume the existence of a prediction network, fω, which for each instance, x, 
generates posterior class probabilities, p(y|x, ω), and an oracle selection network, gθ : X → o ∈ [0, 1] 
parameterized by θ that maps that same instance to a scalar, as shown in Fig. 1. 

prediction network

oracle selection network: approximating the probability that 
an oracle is requested for a label



Selective Oracle Questioning
Objective Function ：Our objective function for a mini-batch of size, B, thus consists of two terms: 
1) a cross-entropy class prediction loss for the main task, and 2) a weighted binary cross-entropy loss for 
the oracle selection network. 

β=
∑ 𝛿𝛿𝑒𝑒=0
∑ 𝛿𝛿𝛿𝛿𝑒𝑒=1

,a dynamic hyperparamenter,which changes according to the ratio of correctly classified to 

misclassified instances within a mini-batch.



Selective Oracle Questioning
Thresholding：As we are dealing with unlabelled instances, we are interested in exploiting the output 
of gθ as a proxy for whether an instance is correctly classified (e = 0) or not (e = 1). The separability of 
these two states determine the reliability of such a proxy. In Fig. 2b, 

Quantify these parability of these two distributions 
using the Hellinger distance,DH ∈[0,1]. 



Selective Oracle Questioning

We outline the probability of asking an oracle, p(A), 



Experiment

1.Selective Oracle Questioning with Noise-Free Oracle 



Experiment

1.Selective Oracle Questioning with Noise-Free Oracle 



Experiment

2.Selective Oracle Questioning with Noisy Oracle 



Thanks
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