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Is AI biased?

Searching “CEO” on Google:

In the past now

Similar searches: nurse, programmer, …



Most bias come from your data

When the person in the photo is a white man, 
the software is right 99 percent of the time.

But the darker the skin, the more errors arise 
— up to nearly 35 percent for images of 
darker skinned women, according to a new 
study that breaks fresh ground by measuring 
how the technology works on people of 
different races and gender.

https://www.nytimes.com/2018/02/09/technology/facial-recognition-race-artificial-intelligence.html



Survival of the best fit

https://www.google.com/search?sca_esv=3b07b09e3325eaa7&sca_upv=1&rlz=1C1CHBD_viVN1116VN1116&sxsrf=ADLYWILDgWogusNHFyzeELGZDDfteO5xug:1721636507001&q=survival+of+the+best+fit&tbm=i
sch&source=lnms&fbs=AEQNm0Aa4sjWe7Rqy32pFwRj0UkWERaHdBms7t-tHL1116ec0Pvc-b-CJuEFQjWFymtwP_ODlJULrdrxYhdYrsO0kxGNAvV2pqFanM05ueRs1PI1O06wjENLUv7h74CM06Ly-MLtnBKKkWWNm
9InYT8YPM899i3GIFbEFTBHhBgPxFEwYMv3ou5YHhA2g7nOyqO07RbOtprf&sa=X&ved=2ahUKEwiblrrjm7qHAxUusVYBHShpAFUQ0pQJegQIERAB&biw=1920&bih=919&dpr=1#imgrc=5MwdB99GxTritM



A more thorough study (CVPR 2011)

https://people.csail.mit.edu/torralba/research/bias/



A toy experiment

Chance is 1/12 = 8%



strong preference for side views

racing cars

unusual viewpoints

occluded by small object



Key points to consider

❏ No report for cross-domain performance in papers

❏ Each dataset has its unique, identifiable “signature”

❏ Need a solution for the gap between datasets

Krizhevsky, A., Sutskever, I., & Hinton, G. E. (2012). Imagenet classification with deep 
convolutional neural networks. Advances in neural information processing systems, 
25.



The problem of data
❏ Models do not generalize well to new 

domains, unlike human

❏ Can we collect all the data on the world?

❏ Costly

❏ Regulations

❏ Time



Train on source and adapt to target

Domain Adaptation

GTA5 dataset

Cityscapes dataset



Domain adaptation solutions

Tzeng, Eric, et al. "Adversarial discriminative domain 
adaptation." Proceedings of the IEEE conference on computer 
vision and pattern recognition. 2017.

Ganin, Yaroslav, and Victor Lempitsky. "Unsupervised domain adaptation by 
backpropagation." International conference on machine learning. PMLR, 2015.

Melas-Kyriazi, Luke, and Arjun K. Manrai. 
"Pixmatch: Unsupervised domain adaptation via 
pixelwise consistency training." Proceedings of 
the IEEE/CVF Conference on Computer Vision 
and Pattern Recognition. 2021.
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For domain adaptation problems, the 
target data (unlabeled) is known

Are we able to collect testing data or 
real data before deployment?

NO!
Privacy

Regulations
Real-time deployment



Build a system for previously unseen datasets, given one or multiple training 
datasets.

Domain Generalization

Hospital A Hospital B Hospital C

Trained Classifier Trained Classifier
Deploy to another hospital

Hospital D

Prediction



Different approaches

Arpit, Devansh, et al. "Ensemble of averages: Improving model 
selection and boosting performance in domain generalization." 
Advances in Neural Information Processing Systems 35 
(2022): 8265-8277.

Cha, Junbum, et al. "Domain generalization by 
mutual-information regularization with pre-trained models." 
European conference on computer vision. Cham: Springer 
Nature Switzerland, 2022.

Wang, Pengfei, et al. "Sharpness-aware gradient matching for 
domain generalization." Proceedings of the IEEE/CVF 
Conference on Computer Vision and Pattern Recognition. 
2023.
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A universal platform to 

evaluate these methods?

● Efficient

● Less complicated

● Accurate

● Reproducible



Domainbed

1. containing benchmark datasets and algorithms for 
domain generalization

2. Efficient and less complicated, accurate experimental 
process

3. Reproducible experiments

Gulrajani, Ishaan, and David Lopez-Paz. "In search of lost domain generalization." arXiv preprint arXiv:2007.01434 (2020).



Initial release

● 9 algorithms
● 7 datasets
● 3 model selection methods

https://github.com/facebookresearch/DomainBed



Research Trends

https://github.com/amber0309/Domain-generalization?tab=readme-ov-file
#cvbf2021

https://github.com/amber0309/Domain-generalization?tab=readme-ov-file#cvbf2021
https://github.com/amber0309/Domain-generalization?tab=readme-ov-file#cvbf2021



