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Noisy Label Learning

• Noise Transition Matrix

• Hendrycks, D., Mazeika, M., Wilson, D., & Gimpel, K. (2018). Using trusted data to train deep networks on 

labels corrupted by severe noise. Advances in neural information processing systems, 31.

• Goldberger, J., & Ben-Reuven, E. (2017, April). Training deep neural-networks using a noise adaptation layer. In In

ternational conference on learning representations

• Robust Loss Regularization

• ELR : Liu, S., Niles-Weed, J., Razavian, N., & Fernandez-Granda, C. (2020). Early-learning regularization preve

nts memorization of noisy labels. Advances in neural information processing systems, 33, 20331-20342.
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𝑃 *𝑦 = 𝑗 𝑦 = 𝑖 = 𝐶%& = 𝑇!"

< 𝐶𝑜𝑟𝑟𝑢𝑝𝑡𝑖𝑜𝑛 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 >

𝑝 *𝑦 𝑥 = .
'(!

)

𝑝 *𝑦 𝑦, 𝑥 𝑝 𝑦 𝑥



11



12

𝐶!"

𝑪𝒊𝒋
𝐶!!
𝐶"!
⋮
𝐶#!

𝐶!"
𝐶""
⋮
𝐶#"

𝐶!#
𝐶"#
⋮
𝐶##

⋯
⋯

⋯



13

𝐶!"

Class 1 Class 2 Class 3

Class 1 60% 30% 10%

Class 2 20% 80% 0%

Class 3 10% 0% 90%
𝑪𝒊𝒋=

0.6
0.2
0.1

0.3
0.8
0.0

0.1
0.0
0.9
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𝐶!"
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𝑔(𝑥)

𝑔 𝑥 = 𝑝 𝑦 𝑥; 𝜃
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𝑔(𝑥)

𝐿(𝑔 𝑥 , 𝑦)

𝐿(𝐶𝑔 𝑥 , *𝑦)

𝐿𝑜𝑠𝑠 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 = 𝐿 𝑔 𝑥 , 𝑦 + 𝐿(𝐶𝑔 𝑥 , *𝑦)
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𝑔(𝑥)
𝑔 𝑥# =

0.8
0.2
0.0

𝑪𝑔 𝑥# = /.1
/."
/.!

/.2
/.3
/./

/.!
/./
/.4

0.8
0.2
0.0
=

0.6×0.8 + 0.3×0.2 + 0.1×0.0
0.2×0.8 + 0.8×0.2 + 0.0×0.0
0.1×0.8 + 0.0×0.2 + 0.9×0.0

=
0.54
0.32
0.08

*𝑦# =
0
1
0
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𝐿(𝐶𝑔 𝑥 , *𝑦)
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• Li, Shikun, et al. "Estimating noise transition matrix with label correlations for noisy 

multi-label learning." Advances in Neural Information Processing Systems. 2022.

• Yao, Yu, et al. "Dual t: Reducing estimation error for transition matrix in label-noise 

learning." Advances in Neural Information Processing Systems. 2020.

• Zhu, Zhaowei, Jialu Wang, and Yang Liu. "Beyond images: Label noise transition ma

trix estimation for tasks with lower-quality features." International Conference on M

achine Learning. PMLR, 2022.

• Zhang, Yivan, Gang Niu, and Masashi Sugiyama. "Learning noise transition matrix fr

om only noisy labels via total variation regularization." International Conference on 

Machine Learning. PMLR, 2021.
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ü Hendrycks, D., Mazeika, M., Wilson, D., & Gimpel, K. (2018). Using trusted data to train deep 

networks on labels corrupted by severe noise. Advances in neural information processing 

systems, 31.

ü Goldberger, J., & Ben-Reuven, E. (2017, April). Training deep neural-networks using a noise 

adaptation layer. In International conference on learning representations

ü ELR : Liu, S., Niles-Weed, J., Razavian, N., & Fernandez-Granda, C. (2020). Early-learning re

gularization prevents memorization of noisy labels. Advances in neural information processing 

systems, 33, 20331-20342.

ü Chen, P., Liao, B. B., Chen, G., & Zhang, S. (2019, May). Understanding and utilizing deep ne

ural networks trained with noisy labels. In International Conference on Machine Learning (pp. 

1062-1070). PMLR.

ü Kye, S. M., Choi, K., Yi, J., & Chang, B. (2022, October). Learning with Noisy Labels by Efficie

nt Transition Matrix Estimation to Combat Label Miscorrection. In Computer Vision–ECCV 202

2: 17th European Conference, Tel Aviv, Israel, October 23–27, 2022, Proceedings, Part XXV (p

p. 717-738). Cham: Springer Nature Switzerland.


