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Summary of research results

The aim of our research is to develop the theory of Bayes-duality, and apply it to obtain adaptive,
robust, life-long learning Al systems. The goal for this year (Apr. 2022-Mar. 2023) were two folds:
first to make progress on the Bayes-duality theory and second to progress on knowledge
representation and continual learning.

1. We had two papers accepted and one of those was accepted in the top-5% papers at ICLR
2023. This paper is by Khan group where we showed how convex duality applied to Bayes
helps us connect and improve robust deep-learning methods.

2. The second paper is by Bannai and Khan groups on deriving a new Bayesian learning
algorithm using the Lie groups. It was accepted at AISTATS 2023.

The Khan group organized a workshop on Continual Lifelong Learning at ACML 2022.

The Khan group has another workshop on Duality Principles for Modern Machine Learning

at ICML 2023 to be held in July 2023.
We also made significant progress on the knowledge representation part. We submitted two papers to
NeurIPS 2023 both on “memory”. We have another paper on using duality for Gaussian processing
accepted at ICML 2023. We are going to (re)submit a paper on continual learning at ImageNet. This
year too we have made more progress than we originally planned for, and the results we have so far

exceed our expectations.
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[Representative Original Paper Information]
1. Lie-Group Bayesian Learning Rule, E. M. Kiral, T. Méllenhoff, M.E. Khan, AISTATS 2023
2. SAM as an Optimal Relaxation of Bayes, T. Mdllenhoff, M.E. Khan, ICLR 2023, Accepted

for an oral presentation, 5% of accepted papers (75 out of 5000 submissions)



