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Hyper-opinion Evidential Learning(under review)

Subjective Logic

Subjective Logic (SL) is a theory of uncertain reasoning based on probability theory

and belief theory in a domain 𝕏, which represents the set of exclusive possible states

of a variable situation, such as class labels. It introduces the concepts of belief mass

and uncertainty mass to describe the degree of belief and uncertainty about an event.

For example:

And the projected probability distribution derived from the opinion in SL corresponds to the expected probability

distribution derived from a Dirichlet distribution as:

And 𝛼 can be calculated through the evidence outputted by neural network. Therefore the neural network becomes

uncertainty-aware.



Hyper-opinion Evidential Learning

- Existing methods apply multinomial-opinion in SL, which only

contains the belief mass for singletons and ignore the belief mass

for composite sets that contain multiple singletons.

- We apply hyper-opinion in SL. It allows us to consider both

belief mass assigned to singletons and composite sets.

- In addition, the parameters of fully-connected layer in

EDL models are facing vanishing gradient problem

when number of category in datasets rises

- Hyper-opinion Evidential Deep Learning (HEDL)

projects hyper-opinion to multinomial-opinion,

mitigating the vanishing gradient problem, while

preserving computational efficiency.
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Hyper-opinion Evidential Learning

Our method models the evidence in hyper-domain ℛ 𝕏 with hyper-opinion, which provides a belief mass 𝑏𝑥
𝐻, x ∈

ℛ 𝕏 representing the belief degree of set x. Along with 𝒂𝐻 and 𝑢, the three compose a hyper-opinion:

We build Dirichlet hyper distribution on the features the neural network extracted.
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Thanks!


	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8

