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Abstract: In recent years we have witnessed tremendous development of AI and data 
science tools for healthcare and biomedicine applications, ranging from disease research 
to patient monitoring and management to treatment discovery. Still there are many 
methodological challenges that need breakthroughs in both general principles and 
theories of AI and machine learning and domain-specific wisdoms and insights and 
interdisciplinary solutions. In this talk, I will share our research on Type 1 diabetes (T1D), 
for which we have been contributing novel data analytics models and tools such as the 
rule-based algorithms and the collaborative learning method. I will give a historic account 
of this 10-year journey to show how these models were gradually developed over time, 
shaped by a close collaboration between engineers and medical doctors to find new 
interdisciplinary solutions for the challenging medical problem. I will also talk about our 
ongoing works to combine the strengths of rule-based method with collaborative learning 
to create interpretable and fairness-enforced risk models of T1D to overcome data 
disparity issues and achieve equitable performance across multiple ethnic groups.  
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