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Special Session Title
Uncertainty Estimation: Theories and Applications

Special Session Description
How confident is a neural network model about its prediction? How much can one trust predictions of neural networks
for new samples? How can one develop neural networks that know when they do not know? Answering these questions
is a prerequisite for widespread deployment of neural networks in safety critical applications. The field of uncertainty
quantification of neural networks has received huge attention in recent years from both academia and industry. Several
methods and frameworks have been proposed in literature to generate predictive uncertainty estimates using neural
networks. There are currently theoretical gaps and practical issues with proposed frameworks for uncertainty estimation
using neural networks. Also, the research on the application of predictive uncertainty estimates for developing
uncertainty-aware systems is still rare.
The goal of this special session is to provide an in-depth discussion of the latest academic and industrial research findings
of uncertainty estimation using neural networks. The session will get together prominent and upcoming scientists
conducting research in this field. Topics of interest include, but are not limited to:
-

Uncertainty estimation for different neural network types (feedforward, CNN, recurrent, LSTM, encoders,
etc)
Probabilistic forecasting
Bayesian methods for uncertainty quantification
Ensemble-based uncertainty estimation
Sampling-free methods for uncertainty estimation
Objective evaluation of uncertainty estimates
Design of uncertainty-aware/averse systems
Applications of predictive uncertainty estimate (industry, engineering, robotics, medical, finance, etc)

Potential Contributors
-

Prof Nahavandi and A/Prof Khosravi from Deakin University
Prof Dipti Srinivasan from National University of Singapore
A/Prof Yarin Gal from Oxford University
Dr Hao Quan, Nanjing University of Science and Technology
Researchers from Google conducting research on deep uncertainty quantification
Researchers from University of Queensland (Australia) conducting research on renewable energies
Researchers conducting research in the area of probabilistic forecasting (University of Montreal)
Researcher conducting research in the area of probabilistic classification (University of Cambridge)

