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I am interested in attending the workshop, “Interactive Visual Exploration of Electronic Health Records”.  I am engaged in research in both clinical decision support systems (CDSS) and content-based information retrieval (CBIR).  Although currently the research does not directly address creation of visualizations for these systems, the workshop topics are relevant to my research and is likely a future direction.  

At the Rochester Institute of Technology, I teach and carry out research in biomedical informatics and human-computer interaction. One of the primary methodologies used in the research is eye tracking, for the capture and analysis of eye movements. Study of eye movements allows us to analyze patterns of visual attention and to help understand how users extract information from visual elements. This is a powerful approach for the design and evaluation of interactive systems because users’ task strategies are often executed at a level below conscious awareness. Gaze patterns can reveal information not available by verbal report. Along with my collaborators I have studied eye movements while users perform a complex, divided attention task using an electronic performance support system. We also have studied visual attention to banner ads, the onset of banner blindness, and the design of graphics as a component of electronic performance support systems.  Most recently, we have used eye movements as input into a classifier in order to build predictive models of users’ web-viewing behaviors. 
 In the biomedical informatics area, I have received funding from NYSTAR to use eye tracking to study image use in a CDSS, along with my collaborators Jeff Pelz of the RIT’s Center for Imaging Science and Dr. Art Papier of LogicalImages, Inc.  In this CDSS biomedical images are used as a primary mechanism by which to enter patient findings and to work toward a diagnosis. The aims of the study are to use eye tracking to investigate image-matching abilities and decision-making strategies of novice and expert users and to measure the effectiveness of alternative image presentations in the interface. We analyze eye movement sequences (scanpaths) using sequence comparison and pattern-matching algorithms to define strategies that may be related to domain knowledge of the end user. Our preliminary findings, based on two groups that differ in their levels of medical training, show that these groups differ in their use of images versus textual content during the decision making process, and also suggest that there is a need for effective visualizations to support the conclusion of the process. While on sabbatical leave during this past academic year, I spent 2 months in residence at the NLM.  Working with Sameer Antani and Rodney Long and George Thoma, Director of the CEB, I carried out field studies as a component of user-centered design for their prototype Cervigram CBIR system. Since returning to RIT I have continued my interest in the design and evaluation of medical CBIR systems and plan to apply eye movement analyses to some of the challenges that reside in these important systems such as support of complex queries and relevance feedback.  I believe that the workshop will provide some valuable background and insights towards these endeavors. 
