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Research Question

� What observable behaviors indicate interest?

� Recent work on eye tracking:
� Inferring Relevance from Eye Movements Challenge 

2005 (Salojärvi et al.)
�Eye-tracking on WWW search (Granka et al. 2004)
�Machine learning to infer interest from eye-movement 

(Puolamäki et al. 2005)



Quantifying Interest

• Eye movement indicates visual interest

• Visual interest = cognitive interest
Reasonable for complex tasks (Rayner, K. 1998)

• Topical relevance as surrogate for interest

?



Congressional Research Service, “Terrorist Capabilities for 
Cyberattack: Overview and Policy Issues” (18-screens)

“What are some of the 
complications in linking 
cybercrime with terrorism?”

10 minute allotted time Independent assessors for ground truth



Example (ISCAN ETL-500, Dell 1280x1024 19” LCD)



Independent Variables

� Rank paragraphs based on eye tracking features
• Number of fixations
• Position-normalized number of fixations
• Number of inter-section regressions
• Amount of note-taking (regress from question/answer)
• Fixation duration
• Pupil size

� Rank based on term overlap with typed answer
� Lucene (http://lucene.apache.org)



Dependent Variable: Ranking Quality
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Combination of Evidence
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Conclusions

�Fixations are useful indicators of interest
�Additional measures could improve evidence combination

�Term overlap yields complementary evidence
�Noticeable improvement for half the assessors

�Next: more documents, more question types
�The results of this study are suggestive, not conclusive



Future work

� Standoff eye tracking
�Fatigue, discomfort from head-mounted eye-tracker
�Consistent calibration is challenging/time-consuming
�Tobii desk-mounted eye-tracker should improve this

� Additional independent variables
�Reading speed
�Document style
�A priori interest/knowledge



Questions?

�Thanks to our sponsors!
�DARPA GALE (award HR0011-06-2-0001)
�NSF (award IIS-0414699)
�IBM T.J. Watson Research Center (GALE)


