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The 21st century will be the one that will undoubtedly mark the advent of data as a new digital
gold. Intelligence is found everywhere in ever-smaller sensors that we no longer perceive. In this study,
we are interested in the autonomous vehicle application, vehicles become intelligent, communicating
together and with infrastructures. Data is there, everywhere, and constitutes an immaterial source that
allows us to increase or even to delegate our decision-making power.

But for certain critical applications from a safety point of view, such as autonomous driving, a
decision-based on intentional or non-intentional false, partial or incoherent knowledge could induce
dangerous actions having negative effects on goods or people. The delegation of decision-making
power to such safety-relevant applications makes regulatory authorities reluctant. It is for these types
of applications that the concept of Fault-Tolerant Fusion (FTF) is developed. Being able to detect
inconsistencies, while implementing a mitigation strategy (discard or compensation) makes it possible
to almost continuously ensure state estimation, and therefore makes at each instant appropriate
decisions/action, with a high level of integrity.

In this study, we present a general entropy-based framework for the development of a robust and
fail-safe multi-sensor data fusion. From the informational form of the robust used stochastic filter, the
MCCUIF (Maximum Correntropy Criterion Unscented Information Filter), to the adaptive diagnostic
(FDI: Fault Detection and Isolation) layer based on a-Rényi divergence, passing through optimized
thresholding (making it possible to maximize the availability of the system while ensuring the high
required level of safety), this framework is an efficient and powerful tested example of FTF. It has been
tested in real-time and with real data for the high-integrity ego-localization of a vehicle using GNSS
and odometer measurements.
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