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Closed-world: 

Training and testing 

distributions match

Open-world: 

Training and testing 

distributions differ

CNN



Prior literature on distance-based OOD detection

Mahalanobis
[Lee et al. NeurIPS 2018] [Sehwag et al. ICLR 2021]
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These methods assume samples in each class is Gaussian distributed 

NOT 

Gaussian Distributed



Our proposal:

K-nearest neighbor distance for OOD Detection

1. Distributional assumption free  


                              

Leverage the non-parametric approach brings the following advantage:

2.  OOD-agnostic 

3.  Easy-to-use 4. Model-agnostic



Methodology
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OOD Detection with k-NN Distance

• 3. The decision function is given by 
<latexit sha1_base64="aMCQ2CgmqaBThO3abTeXk+pFhxk="></latexit>
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• 2. Calculate distance to the k-th nearest neighbor (k-NN): 
•
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• 1. Given a test sample , we calculate feature vector
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Experiments



(2) KNN+:

Supervised Contrastive Loss 

(1) KNN:

Cross-entropy Loss 

[Khosla, et al. 2020] 

Experiments Setting: Training Loss



Contrastively Learned Representation Helps 

More Distinguishable



K-NN Distance Achieves Superior Performance



Additional Analysis

1. Ablation on k and random sampling ratio

2.  Nearest Neighbor approach is competitive on hard OOD datasets 

3.  Comparison with other non-parametric methods 

(See more details in the paper)

4.  Theoretical justification of using the Nearest Neighbor approach for 

OOD detection



Thank you!

https://github.com/deeplearning-wisc/knn-ood


