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Abstract 

Inertial navigation suffers from drifts due to several factors, in particular inertial 

sensor measurement errors. A viable alternative to classical aiding sensors used for 

Aided Inertial Navigation (integration with GPS, air data sensors, velocity loggers, …) 

is the adoption of a vision system that estimates the motion of the camera given a 

stream of successive images and image features tracked over time. Navigation via 

fusion of visual and inertial data is perhaps the most straightforward inspired-by-

Nature approach, having direct evidences in daily living. 

 

The presentation will be focused on the loosely-coupled fusion of visual and inertial 

data for autonomous navigation, by using visual measurements in the form of implicit 

constraints. A brief overview of the general problem of visual-inertial navigation will 

be given, together with a review of the most relevant approaches in the literature. 

The following discussion will largely concentrate on constrained visual-inertial 

navigation: in particular the convergence properties of the estimation, some 

implementation and robustness issues, the constrained optimal estimation schemes 

for the fusion of the inertial measurements with the visual measurements will be 

covered. The results presented will be supported with simulative and experimental 

results. 

 
It is assumed that the audience has a background in mathematics, with some concepts of 

continuous/discrete-time dynamical systems, reference systems transformation and few notions of 

stochastic processes and optimal filtering (The discussion will be concentrated on the use of the 

Constrained Kalman Filter). 
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