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The detection, localization, and mapping of radiological and/or nuclear material in real-world environments is central to a broad range of applications including nuclear security and safety, nuclear non-proliferation, and environmental management.  Major challenges include the observation and identification of weak radiation signals in the presence of large and highly variable backgrounds, the localization of radiological/nuclear sources in complex, cluttered environments, and the efficient and accurate mapping of radiological contamination over wide areas.
Advances in these areas have traditionally been driven by innovations in radiation detector technology.  More recently, however, the increasing availability and accessibility of novel sensors and advanced computational methods have enabled improvements in existing detection capabilities, as well as the development and demonstration of entirely new concepts.  
Lawrence Berkeley National Laboratory (LBNL) is engaged in various research activities which leverage novel sensing technologies, data fusion, Machine Learning (ML), and Artificial Intelligence (AI) to develop new concepts in radiation detection and imaging.  
[bookmark: _GoBack]This presentation will use selected examples to describe ways in which data fusion and ML and AI approaches are being exploited to enable the development and demonstration of new methods for the detection, localization, and mapping of nuclear radiation.  These examples will include new algorithms for high-sensitivity radiological anomaly detection and isotope identification [1,2], the fusion of video, Lidar, and radiological data for real-time three-dimensional radiation mapping [3], and the automatic detection and tracking of objects for nuclear material accountancy and improved radiological anomaly detection [4].
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