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B ABSTRACT

Visual scene understanding in unconstrained scenarios of daily human living has been one of the main goals of
Computer Vision since the field's beginnings. It is also a crucial requirement for many applications in the near future
of mobile robotics and smart vehicles. While the general goal still poses considerable challenges, significant progress
has been made in the development of individual solutions for the different visual subtasks, such as object recogni-
tion, 3D estimation, and tracking. Given this progress, it now becomes possible to combine several of those compo-
nents in order to build mobile vision systems that can perform dynamic scene interpretation in busy inner-city sce-
narios. In order to make this progress usable for autonomous robotics applications, it is however necessary to de-
velop algorithms that can also satisfy the real-time processing requirements, as well as the power consumption limi-
tations of robotic systems. In this talk, I will present recent research by our group at RWTH Aachen that addresses
this challenge. In detail, 1 will present several principled solutions to reduce the run-time requirements of the object
detection and tracking stages in a mobile scenario by incorporating scene geometry, by trading off detector evalua-
tion over time, and by adopting a hybrid tracking framework. Side results of this effort are a (publicly available) pe-
destrian detector that runs at 83 fps on a desktop PC (26 fps on a laptop) and a fully-fledged mobile multi-person
tracking system running at about 8-10 fps on a single laptop.
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