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2- Joint Directors of Laboratories
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1- Data fusion
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1- Situation assessment
2- Threat assessment
3- Intent

4- Capability

5- Opportunity

6- Rule
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7- Bayesian Network
8- Learning data

9- Interpretability

10- Flexibility

11- Information fusion
12- Lotfi A. Zadeh
13- Robert Axelrod
14- Bart Kosko

15- Concept

16- Directed edge
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1- State— Space modeling
2- Neural Network

3- Graphical Model

4- Node

5- Link

6- Fuzzy Cognitive Map
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1- Bayesian Belief Network
2- Conditional Probability Table
3- Evidence
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6- High level data fusion
7- Incompleteness

8- Imprecision

9- Uncertainty

1- Ignorance

2- Data imperfection

3- Data modality

4- Qutliers and spurious data
5- Conflicting data
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1- Bayesian Causal Map

2- Cognitive Bayesian Network

3- Probabilistic Fuzzy Cognitive Map
4- Fuzzy Bayesian Network
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ABSTRACT

Threat assessment is one of the most important pillars of data fusion systems. In this paper, we use two
graphical models: fuzzy cognitive map and bayesian network to implement a complete threat assessment
network. The structure of this network includes numerous variables of threat assessment and relates them
well to each other. Given the uncertainty in all threat assessment issues, various types of uncertainty and
how to deal with them are considered in this article. A comprehensive review has also been carried out on a
variety of methods for incorporating both types of fuzzy and probabilistic uncertainties and a new approach
is proposed. In this method, two separated fuzzy and bayesian networks are used to consider uncertainties.
The approach of the proposed method is fully described, step-by-step. Furthermore, this paper addresses
the major challenges of the threat assessment problem and shows that the proposed method is capable of
solving these issues. To illustrate the effectiveness of the proposed method, a set of qualitative and
quantitative validation criteria is presented. As a test a scenario for air targets is simulated and the results
of the proposed method are qualitatively and quantitatively compared with fuzzy cognitive map and
bayesian network methods. These results indicate that the proposed method works better than other
methods regarding root mean square error, total and trivial sensitivity degree and seperation degree.
Moreover, the effectiveness of the proposed structure and method has been confirmed by experts in the field
of battle management.

Keywords: Threat assessment, Fuzzy Cognitive Map, Bayesian Network, Rules, Fuzzy and Proba-
bilistic uncertainty, Validation criteria
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