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Unified Theoretical Framework Construction of
All Source Positioning and Navigation
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(College of Electronic Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: Aiming at the information fusion complexity of multi-navigation sensors, a unified infor-
mation fusion framework based on All Source Positioning and Navigation is proposed. The frame-
work divides the main navigation technologies of the navigation field into time-independent and
time-related positioning and navigation technologies. Firstly, the measurement models of various
navigation technologies are abstracted into a unified form of expression mainly from the mathemat-
ical point of view, and the concepts of position, attitude and velocity functions are respectively
proposed. The measurement functions and their applications are discussed. Secondly, the method
of dead reckoning is analyzed. Finally, based on the measurement model and the motion model,
the basic equations of information fusion are constructed, and a general estimation method of navi-
gation parameters based on Bayesian estimation is discussed.
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Tab. 1 Several typical position functions
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Tab. 2 Several typical attitude functions
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Tab. 3 Several typical velocity functions
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