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Given a training dataset 𝐷 = {(𝑥𝑖 , 𝑦𝑖)}𝑖=1
𝐿 , 𝑥𝑖 ∈ 𝑅𝑑,𝑦𝑖 ∈ 𝑌 = {1,2, … , 𝐾}. In the

test phase, we need to predict the categories of an open dataset 𝐷𝑜 = {(𝑥𝑖 , 𝑦𝑖)}𝑖=1
∞ , 𝑦𝑖 ∈ 𝑌𝑜 =

1,2, … , 𝐾, 𝐾 + 1, … ,𝑀 ,𝑀 > 𝐾

The goal of OCC is to learn a model 𝑓 𝑥 : 𝑋 → 𝑌′ = {1,2, … , 𝐾, 𝑛𝑜𝑣𝑒𝑙}

𝑒𝑟𝑟 𝑦, 𝑓 𝑥 = ቊ
𝐼 𝑓 𝑥 ≠ 𝑦 , 𝑦 ∈ 𝑌

𝐼 𝑓 𝑥 ≠ 𝑛𝑜𝑣𝑒𝑙 , 𝑦 ∉ 𝑌

Then the problem will be easily solved by standard supervised learning

𝑓∗ = arg min 𝑓∈ℋ𝔼 𝑥,𝑦 ~෩𝐷𝐼(𝑦 ≠ 𝑓(𝑥))

ASG tries to find an instance that is close to the seen class instances, but is 

recognized as unseen class by the discriminator.



𝑃𝐷(𝑥; 𝐷, 𝐷
−) denote the probability of 𝑥 to be positive by the discriminator,

For class 𝑘, denote the current generated samples as 𝐷𝑘
−, which is empty initially. The 

objective that a generated sample does not belong to the seen class is                                          

arg min𝑥𝑃𝐷(𝑥; 𝐷𝑘 , 𝐷𝑘
− ∪ {𝑥})

To generate boundary samples, we further require that the generated samples are 

close to the seen class data.

𝑃1 𝑥, 𝐷𝑘 = max{0, arg min𝑥′∈𝐷𝑘 𝑑𝑖𝑠𝑡 𝑥, 𝑥
′ − 𝐶1}



arg min𝑥 𝑃𝐷 𝑥; 𝐷𝑘 , 𝐷𝑘
− ∪ 𝑥 + 𝜆1𝑃1 𝑥, 𝐷𝑘 + 𝜆2𝑃2(𝑥, 𝐷𝑘

−)

However, we want the generated samples to be scattered around the boundary. 

Therefore, we force the generated samples to be different.

𝑃2 𝑥, 𝐷𝑘
− = max{0, 𝐶2 − arg min𝑥′∈𝐷𝑘

− 𝑑𝑖𝑠𝑡(𝑥, 𝑥′)}
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