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Background

Imperfect oracles
• Oracles have diverse expertise

Batch mode active learning
• Select a batch of samples instead of single sample

About this work
Samples selection and assignment



Notation
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𝐿: training set
𝑈: unlabeled set
𝑤: model trained on 𝐿
𝑍: number of classes
𝑘: number of oracles
𝑂𝑖: i-th oracle
𝐶𝑖: cost of 𝑂𝑖



Sample selection
Informativeness

𝐸 𝑥𝑖 = −

𝑗=1

𝑍

𝑝𝑖𝑗𝑙𝑜𝑔𝑝𝑖𝑗

Redundancy
𝑅 𝑖, 𝑗 = min(0, cos(𝑥𝑖 , 𝑥𝑗)

Oracle selection
Error probability (trained on L)

𝑞𝑖𝑗
cost

𝐶𝑗 = 𝛼𝐴𝑗



𝒑 𝒋, 𝒊 =
𝑞𝑖𝑗∗𝐶𝑗

𝐸(𝑥𝑖)
, 𝑖 = 1,… , 𝑈 , 𝑗 = 1,… , 𝑘

𝑴 ∈ 0,1 𝑈 ×𝑘

𝒆 -vector of length 𝑘 with all entry 1

min
𝑀

𝑡𝑟𝑎𝑐𝑒 𝑀𝑃 + 𝜆 𝑀𝑒 𝑇𝑅 𝑀𝑒

𝑠. 𝑡. 𝑀𝑖𝑗∈ 0,1 , ∀𝑖, 𝑗

𝑀𝑖 . 𝑒 ≤ 1, ∀𝑖
< 𝑀,𝐸 > = 𝐵

MP =
1 0 0
0 0 0
0 0 1

×

𝑝11 𝑝12 𝑝13
𝑝21 𝑝22 𝑝23
𝑝31 𝑝32 𝑝33

=

𝑝11 𝑝12 𝑝13
0 0 0
𝑝31 𝑝32 𝑝33

𝑀𝑒 𝑇𝑅 𝑀𝑒 =
1 0 0
0 0 0
0 0 1

1
1
1

𝑇

𝑅
1 0 0
0 0 0
0 0 1

1
1
1

= 1 0 1

𝑟11 𝑟12 𝑟13
𝑟21 𝑟22 𝑟23
𝑟31 𝑟32 𝑟33

1
0
1

= 𝑟11 + 𝑟13 + (𝑟31 + 𝑟33)

𝑟11 𝑟12 𝑟13
+

𝑟31 𝑟32 𝑟33






