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Abstract

In this paper, a new quantum representation of CBBA is proposed. In addition,

a novel quantum belief entropy is proposed to measure the uncertainty of CBBA

in complex evidence theory.
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1. The proposed QB entropy

Definition 1. The quantum form of Pk in M is represented as

|Pi⟩ =
∑
e∈Pi

ze |e⟩, (1)

A FOD can be represented through an associated density matrix ρ =
∑
i

piρi

where ρi = |Pi⟩ ⟨Pi|.

Definition 2. QB entropy of CBBA is defined as follows:

EQ(M) = S(ρ) +
∑
i ̸=j

QIij , (2)

S(ρ) =
∑
θk∈Θ

|P (θk) log2 P (θk)|, (3)

∗Corresponding author: Fuyuan Xiao (e-mail: doctorxiaofy@hotmail.com, xiao-
fuyuan@cqu.edu.cn).

Preprint submitted to Elsevier February 22, 2023



where P (θk) = Tr(Mθk
+Mθkρ). Specificially, QIij in QB entropy is defined by

the following formula:

QIij = 2 |P (θi)| |P (θj)| cosα, (4)

Specifically, QB entropy can be used to deal with decision making problems

with multiple sources of complex evidence, etc.

References

[1] X. Deng and W. Jiang, “Quantum representation of basic probability assign-

ments based on mixed quantum states,” in 2021 IEEE 24th International

Conference on Information Fusion (FUSION). IEEE, 2021, pp. 1–6.

[2] S. Kak, “Quantum information and entropy,” International Journal of

Theoretical Physics, vol. 46, no. 4, pp. 860–876, 2007.

[3] X. Deng, S. Xue, and W. Jiang, “A novel quantum model of mass function

for uncertain information fusion,” Information Fusion, vol. 89, pp. 619–631,

2023.

2


	The proposed QB entropy

