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Environment perception and modelling for assisted and driverless train operation using sensor fusion
Sensor fusion is a core technology of autonomous driving. Key challenge of autonomous driving is to get a comprehensive understanding and interpretation of the environment. The combination of
heterogeneous sensor data (like cameras, lidar, radar) or data derived from a-priori sources (e.g. digital maps and expert knowledge) by a Kalman filter enhances the reliability and safety of the environment perception. Uncertainty and their consistency can be modelled by gaussian noise and processed well by Kalman filters. However, environment perception based on sensor measurements are incomplete,
uncertain, and erroneous. Thus, perception algorithm and models must deal with these limitations.
Furthermore, sensor models are used to describe the capabilities of measure an object in a specific situation. Each physical sensor is represented by an individual sensor model, that also holds information about current capabilities, such as line-of-sight etc. Hereby, sensor fusion cannot only provide an environment model but is also able to determine faulty or inconsistent information sources.
However, there are plenty of open questions, such as the models and the mathematics to fuse confidence information from different sensor detectors or how uncertainty boundaries can be determined in a complex multi-sensor system.
A proper modelling and handling of all kinds of imperfections is a precondition for self-awareness that enables autonomous systems to perform actions that are situationally appropriate responses to environment changes.
