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WBCL =
N∑

i=1

−(β · yi · log(ŷi + ε) + (1− yi) · log(1− ŷi + ε))

N

N ŷi

i y i β

3 ε

ε = 10−6



DL = 2−
∑N

i=1 ŷi · yi + ε
∑N

i=1 ŷi + yi + ε
−

∑N
i=1(1− ŷi) · (1− yi) + ε

∑N
i=1(1− ŷi) + (1− yi) + ε

ε 0.01

x −log(x)

TIc =

∑N
i=1 ŷci · yci + ε

∑N
i=1 ŷci · yci + α ·∑N

i=1 ŷc̄i · yci + β ·∑N
i=1 ŷci · yc̄i + ε

ŷci i ŷc̄i = 1 − ŷci

i

FTL = (1− TIc)
1/γ + (1− TIc̄)

1/γ



α = 0.7, β = 0.3, γ = 4
3
, ε = 0.01

ε

α β

γ γ > 1



SGDlr = {a× 10−b : a ∈ {3, 7}, b ∈ {1, 2, 3, 4, 5}}

Adamlr = {a× 10−b : a ∈ {3, 7}, b ∈ {5, 6, 7}}

Adadeltalr = {a× 10−b : a ∈ {3, 7}, b ∈ {1, 2, 3, 4, 5}}



TP+FP
TP+TN+FP+FN

TP
TP+FN

TN
TN+FP

TP
TP+FP

2×Precision×Recall
Precision+Recall



128× 128× 128 = 2, 097, 152

3.24× 10−4 3.47× 10−4

4.16× 10−4 3.53× 10−4



TP + FP = 0 TP + FN = 0



3.77×10−4 2.54×10−4

4.46 × 10−4

6.18× 10−4

4.30×10−4 2.91×10−4

5.19 × 10−4

2.97× 10−4



3.7498× 10−1 3.7485× 10−1

3.7481× 10−1

3.7495× 10−1

2.4998×10−1 2.5003×10−1

2.4643× 10−1

2.5081× 10−1



2.43× 10−4 3.45× 10−4

36.130× 10−4

35.613× 10−4



3.72×10−4 3.22×10−4

7.32 × 10−4

9.40× 10−4



3.03× 10−4

2.89× 10−4

3.71× 10−4 3.64× 10−4

2.62× 10−4

2.63× 10−4

3.94× 10−4 3.68× 10−4



3.01× 10−4

3.05× 10−4

4.03× 10−4 5.70× 10−4
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β =
N−∑i yi∑

i yi
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