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Abstract
Simultaneous Localization And Mapping (SLAM) consists in the concurrent construction of a model of
the environment (the map) and the estimation of the state of the robot moving within it. The SLAM
community has made astonishing progress over the last 30 years, enabling large-scale real-world
applications and witnessing a steady transition of this technology to industry. While a number of
problems in SLAM can be considered solved, there is still a huge gap between humans and robots when
it comes to world understanding: robot perception can be easily fooled by adversarial instances,
requires a large amount of computational resources, and provides a very sparse and fragmented view of
the environment in which the robot moves. In this tutorial, I briefly review the algorithmic foundations
of SLAM, and I outline a number of open problems that need to be solved in order to bridge the gap
between robot and human perception. In particular I discuss key questions like: how can we make SLAM
algorithms more robust and reliable? is it possible to run SLAM on a palm-sized drone? what is the role
of (deep) learning in the future of SLAM?
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