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1. Hands-on: Uncertainty Attribution
with Vanilla Gradients



1.1 Results on OOD Data

image: G Image: D
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1.2 Select and Visualize the Most Uncertain Images

Image (Label: 4) Image (Label: 9)
Prediction: 4 (Prob: 0.41)

Total Uncertainty Epistemic Uncertainty Aleatoric Uncertainty Prediction: 8 (Prob: 0.58) Total Uncertainty Epistemic Uncertainty Aleatoric Uncertainty

Image (Label: 1
Prediction: 1 (Prob: 0.53)

Image (Label: 7

Total Uncertainty Epistemic Uncertainty Aleatoric Uncertainty Prediction: 3 (Prob: 0.45) Total Uncertainty Epistemic Uncertainty Aleatoric Uncertainty

Image (Label: 6
Prediction: 6 (Prob: 0.35)

Total Uncertainty Epistemic Uncertainty Aleatoric Uncertainty Prediction: 9 (Prob: 0.71) Total Uncertainty Epistemic Uncertainty Aleatoric Uncertainty
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1.2 Select and Visualize the Most Uncertain Images

Image (Label: 5) Image (Label: 2)

Prediction: 3 (Prob: 0.49) Total Uncertainty Epistemic Uncertainty Aleatoric Uncertainty Prediction: 2 (Prob: 0.49) Total Uncertainty Epistemic Uncertainty Aleatoric Uncertainty

Image (Label: 3 Image (Label: 4

Prediction: 3 (Prob: 0.57) Total Uncertainty Aleatoric Uncertainty Prediction: 4 (Prob: 0.55) Total Uncertainty Epistemic Uncertainty
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1.3 Select and Visualize the Least Uncertain Images

Image (Label: 4) Image (Label: 2)

Prediction: 4 (Prob: 1.00) Total Uncertainty Epistemic Uncertainty Aleatoric Uncertainty Prediction: 2 (Prob: 1.00) Total Uncertainty Epistemic Uncertainty Aleatoric Uncertainty

Image (Label: 8 Image (Label: 5
Prediction: 8 (Prob: 1.00) Total Uncertainty Epistemic Uncertainty Aleatoric Uncertainty Prediction: 5 (Prob: 1.00) Total Uncertainty Epistemic Uncertainty Aleatoric Uncertainty

| JI-I

Image (Label: 0 Image (Label: 3
Prediction: 0 (Prob: 1.00) Total Uncertainty Epistemic Uncertainty Aleatoric Uncertainty Prediction: 3 (Prob: 1.00) Total Uncertainty Epistemic Uncertainty
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1.3 Select and Visualize the Least Uncertain Images

Image (Label: 6) Image (Label: 4)

Prediction: 6 (Prob: 1.00) Total Uncertainty Epistemic Uncertainty Aleatoric Uncertainty Prediction: 4 (Prob: 1.00) Total Uncertainty Epistemic Uncertainty Aleatoric Uncertainty
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Image (Label: 3 Image (Label: 2
Prediction: 3 (Prob: 1.00) Total Uncertainty Epistemic Uncertainty Aleatoric Uncertainty Prediction: 2 (Prob: 1.00) Total Uncertainty Epistemic Uncertainty Aleatoric Uncertainty
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1.4 If We Edited the Images with Least Uncertainty

Original Image
Prediction: 5 (Prob: 0.56) Edited Image

Total Uncertainty Epistemic Uncertainty Aleatoric Uncertainty
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1.4 If We Edited the Images with Least Uncertainty

Original Image
Prediction: 4 (Prob: 0.54) Edited Image

Total Uncertainty Epistemic Uncertainty Aleatoric Uncertainty
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2. How Does the Model Work:
Saliency Map Plot



2.1 Saliency Map of OOD Data

Image: G Image: E Image: |

Prediction: tensor([5], device='cuda:3") Prediction: tensor([8], device="cuda:3') Prediction: tensor([1], device="cuda:3')
(Prob: 0.88)

(Prob: 0.45) Ensemble Saliency Map (Prob: 0.59) Ensemble Saliency Map Ensemble Saliency Map

Image: D Image: 1F Image: 61
Prediction: tensor([0], device='cuda:3') Prediction: tensor([4], device="cuda:3') Prediction: tensor([1], device="cuda:3')
(Prob: 0.97) Ensemble Saliency Map (Prob: 0.68) Ensemble Saliency Map (Prob: 0.77)

Image: 2H Image: C
Prediction: tensor([4], device='cuda:3'") Prediction: tensor([0], device="'cuda:3'")
(Prob: 0.42) (Prob: 0.35) Ensemble Saliency Map

Image: 3B
Prediction: tensor([4], device="'cuda:3')
(Prob: 0.80)
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2.1 Saliency Map of OOD Data

Image: A
Prediction: tensor([4], device='cuda:3')
(Prob: 0.36)

4

Ensemble Saliency Map
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2.2 Saliency Map on the Most Uncertain Images

Image: image_1182 label 6 Image: image_6625 label 8 Image: image_3005_la
Prediction: tensor([6], device Prediction: tensor([8], device='cuda:3") Prediction: tensor([9], device='cuda:3')
(Prob: 0.55) Ensemble Saliency Map (Prob: 0.42) Ensemble Saliency Map (Prob: 0.59) Ensemble Saliency Map

Image: image_1039 label_7 Image: image_1790 label 2 Image: image_4507 _label_1
Prediction: tensor([3], device='cuda:3") Prediction: tensor([2], device='cuda:3") Prediction: tensor([1], device='cuda:3')
(Prob: 0.45) Ensemble Saliency Map (Prob: 0.49) Ensemble Saliency Map (Prob: 0.60) Ensemble Saliency Map

Image: image_2488 _lab Image: image_684 label 7 Image: image_1641 label 5
Prediction: tensor([4], device Prediction: tensor([7], device='cuda:3') Prediction: tensor([5], device="'cuda:3')
(Prob: 0.39) (Prob: 0.36) Ensemble Saliency Map (Prob: 0.74)
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2.3 Saliency Map on the Least Uncertain Images

Image: image_9805 label 4 Image: image_8985 _label 8
Prediction: tensor([4], devic Prediction: tensor([8], device='cuda:3’)
(Prob: 1.00) Ensemble Saliency Map (Prob: 1.00)

Image: image_5609 _label_6 Image: image_3907_label_5
Prediction: tensor([6], device='cuda:3") Prediction: tensor([5], device='cuda:3")
(Prob: 1.00) Ensemble Saliency Map (Prob: 1.00)

Image: image_6129_label 0 Image: image_980 label 2
Prediction: tensor([0], device='cuda:3') Prediction: tensor([2], device="'cuda:3')
(Prob: 1.00) Ensemble Saliency Map (Prob: 1.00)
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Image: image_9647 label 0
Prediction: tensor([0], device="'cuda:3')
Ensemble Saliency Map (Prob: 1.00)

¥
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Image: image_9370_label_3
Prediction: tensor([3], device='cuda:3')
Ensemble Saliency Map (Prob: 1.00)

13

Image: image_9460_label 3
Prediction: tensor([3], device="'cuda:3')
Ensemble Saliency Map (Prob: 1.00)

Ensemble Saliency Map

Ensemble Saliency Map

Ensemble Saliency Map




2.4 Saliency Map on the Least Uncertain Images “4”

Image: image_9805 label 4
Prediction: tensor([4], devic
(Prob: 1.00)

Image: image_5900_label_4
Prediction: tensor([4], device='cuda:3")
(Prob: 1.00)

Image: image_8685_lab
Prediction: tensor([4], device
(Prob: 1.00)

Ensemble Saliency Map

Ensemble Saliency Map

Ensemble Saliency Map
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Image: image_8220 label_
Prediction: tensor([4], device="'cuda:3’)
(Prob: 1.00)

Image: image_8743 label_4
Prediction: tensor([4], device='cuda:3")
(Prob: 1.00)

Image: image_8189 label 4
Prediction: tensor([4], device="'cuda:3’)
(Prob: 1.00)

Ensemble Saliency Map

Ensemble Saliency Map

Ensemble Saliency Map

Image: image_8626_la
Prediction: tensor([4], device="'cuda:3')
(Prob: 1.00)

Image: image_8155_label_4
Prediction: tensor([4], device='cuda:3')
(Prob: 1.00)

Image: image_7096_label 4
Prediction: tensor([4], device="'cuda:3')
(Prob: 1.00)

Ensemble Saliency Map

Ensemble Saliency Map




2.5 Saliency Map on the Least Uncertain Images “8”

Image: image_8919 label 8
Prediction: tensor([8], devic
(Prob: 1.00) Ensemble Saliency Map

Image: image_7027_label_8
Prediction: tensor([8], device='cuda:3")
(Prob: 1.00) Ensemble Saliency Map

(Prob: 1.00) Ensemble Saliency Map

Image: image_2213 label 8
Prediction: tensor([8], device='cuda:3')
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Image: image_9286 _label_
Prediction: tensor([8], device='cuda:3’)
(Prob: 1.00)

Image: image_2561_label_8
Prediction: tensor([8], device='cuda:3")
(Prob: 1.00)

Image: image_8627 label 8
Prediction: tensor([8], device="'cuda:3’)
(Prob: 1.00)

Ensemble Saliency Map

Ensemble Saliency Map

Ensemble Saliency Map

Image: image_9420 la
Prediction: tensor([8], device="'cuda:3')
(Prob: 1.00)

Image: image_8585_label_8
Prediction: tensor([8], device='cuda:3')
(Prob: 1.00)

Image: image_8985_label 8
Prediction: tensor([8], device="'cuda:3')
(Prob: 1.00)

Ensemble Saliency Map

Ensemble Saliency Map

Ensemble Saliency Map




»

2.6 Saliency Map on the Least Uncertain Images “5

Image: image_3907 label 5 Image: image_8909 label 5 Image: image_6236 _label 5
Prediction: tensor([5], device='cuda:3') Prediction: tensor([5], device='cuda:3') Prediction: tensor([5], device="'cuda:3')
(Prob: 1.00) Ensemble Saliency Map (Prob: 1.00) Ensemble Saliency Map (Prob: 1.00)

Ensemble Saliency Map

Image: image_6368_label 5 Image: image_3788_label 5 Image: image_7577_label 5
Prediction: tensor([5], device='cuda:3") Prediction: tensor([5], device='cuda:3") Prediction: tensor([5], device='cuda:3')
(Prob: 1.00) Ensemble Saliency Map (Prob: 1.00) Ensemble Saliency Map (Prob: 1.00)

Ensemble Saliency Map
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3. A Make-up for Last Week



3.1 High Max Probability & Low Uncertainty on EMNIST

Single Model: OOD Detection via Max Softmax Probability (EMNIST)
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Frequency

Ensemble: OOD Detection via Max Softmax Probability (EMNIST)
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3.1 High Max Probability & Low Uncertainty on EMNIST

Epistemic Uncertainty (EMNIST)

10000 A

8000 -

6000 -

Frequency

4000 A

2000 -

In-distribution (MNIST)
Oo0oD

0.0 0.2

Rensselaer Polytechnic Institute

0.4

0.6
Uncertainty

0.8

1.0

20/ 27



3.1 High Max Probability & Low Uncertainty on EMNIST
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3.2 High Max Probability & Low Uncertainty on KMNIST

Single Model: OOD Detection via Max Softmax Probability (KMNIST)
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Frequency

Ensemble: OOD Detection via Max Softmax Probability (KMNIST)
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3.2 High Max Probability & Low Uncertainty on KMNIST

Epistemic Uncertainty (KMNIST)

10000 A
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3.2 High Max Probability & Low Uncertainty on KMNIST

KMNIST: Japanese Kazushiji Writing
Characters

prediction: 8

max-prob:100%
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3.3 High Max Probability & Low Uncertainty on Omniglot
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4. Plan for Next Week



4. Plan for Next Week

1. Extending Search/Reading on Uncertainty-related Generative Models (Diffusion Models)

2. Read the paper DAG-GFlowNet (and try to implement it!)

3. Extending Reading on Other Topics about Uncertainty (Like, Conformal Prediction,
Evidential Learning, Active Learning)
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