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Abstract 
Advancements in technology have had tremendous impact on our society through enabling smarter infrastructures, autono-
mous systems, health communities, and more. While machine learning has shown a huge success in some domains in recent 
years, to deal with these practical domains, there is a need for highly scalable, reliable and online tools to process a large 
amount of data in real time by taking many constraints and uncertainties into account. An example of that is in smart cities in 
which the real-time data acquired on a daily basis through cameras and sensors, need to be processed for enhancing the 
safety, health and comfort of society. Meanwhile, these practical systems are exposed to faults or cyber-attacks which need to 
be identified before putting the systems, human lives or environment at risk. This talk will focus on two main issues that the 
existing machine learning or engineering tools often face in practice, which are lack of reliability and lack of scalability. In par-
ticular, the main focus of this talk will be around design and decision-making from the Bayesian statistical perspective. 
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