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Abstract 
The advance of machine learning methods has recently revolutionized artificial intelligence research and technology 

development. In this talk, I will present two examples to demonstrate how machine learning methods can be used to 

understand human attention and benefit research in both Cognitive Science and Computer Science. First, for 

analyzing human attention data, we have recently developed a novel machine learning based approach, Eye 

Movement analysis with Hidden Markov Models (EMHMM). This approach provides quantitative measures of eye 

movements that reflect individual differences in both temporal and spatial dimensions of eye movements. It has led to 

novel findings in cognitive research not revealed by traditional analysis methods. The developed HMM methodology 

can also be applied to any time series data such as travel patterns or brain imaging data. Second, for modeling human 

attention, we have developed a deep learning model that interacts with an attention mechanism summarized in an 

HMM to understand the role of eye movements in cognitive tasks. These two proposed approaches can be applied to a 

wide range of research fields that use eye movements to understand human cognition and behavior, or use human 

attention to guide model development, including mental health, education, explainable artificial intelligence, etc. 
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