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The purpose of navigation is to determine the position, velocity, and orientation of manned and 

autonomous platforms, humans, and animals. Obtaining accurate navigation commonly requires 

fusion between several sensors, such as inertial sensors and global navigation satellite systems, in 

a model-based nonlinear estimation framework. Recently, data-driven approaches applied in 

various fields show state-of-the-art performance, compared to rule- or model-based methods. This 

talk will address data-driven based navigation algorithms, derived at the autonomous navigation 

and sensor fusion lab, that enhance common navigation and estimation tasks. The algorithms 

include: 1) autonomous underwater vehicle navigation with partial measurements 2) indoor 

positioning using the smartphone’s inertial sensors 3) adaptive nonlinear filtering with model 

uncertainty for autonomous vehicles 4) quadrotor dead reckoning 5) stationary coarse alignment 

6) smartphone location recognition.  
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