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The emergence of the Intelligent Transportation System (ITS) has been accompanied by rapid development and deployment of sophisticated in-vehicle displays and related technology (e.g., route guidance systems, in-vehicle signing, real-time internet sevices).  As a result, instrument panels of everyday automobiles are becoming increasingly complex.  Increased visual information processing demands imposed by vehicle instrument panel interfaces may consume attentional resources better dedicated to the task of safely maneuvering the automobile.  The potential for such processing overload problems appears to be particularly acute for the broad class of older drivers who already display reduced attentional capacity during the performance of driving-related tasks (Schieber & Harms, 1998).  In response to this problem, ergonomists have attempted to develop techniques to quantify the information processing demands imposed by in-vehicle displays and related interfaces.  Wierwille (1990) demonstrated that age differences in the visual processing demands of instrument panel controls could be quantified on the basis of eye movement data.  Schieber, et al. (1997) demonstrated that such eye fixation data could be reliably measured using low-cost video monitoring techniques.  The current project extends these converging lines of research.  The instrument panels of both a driving simulator (STISIM v. 8.0) cab and an instrumented research vehicle (Toyota Avalon) were fitted with miniature video cameras.  The placement of these cameras was optimized so that driver gaze location could be classified (off-line) as either “on the road”, “on the test instrument” or “other”.  The video from three cameras was merged with an image containing computerized status information using a quad-video combiner and stored for later analysis.  The eye fixation patterns of young (ages 18-30) and older (ages 70-80) participants were monitored as they performed a series of advanced instrument panel interface transactions that varied in complexity (e.g., change mode on navigation system display, acknowledge email message, dial phone number, etc.) while driving in the simulator or in actual traffic with the instrumented research vehicle.  Preliminary analyses revealed that off-line determinations of (1) total number of eye fixations on the targeted interface as well as (2) total fixation time on target interface were sensitive to both driver age and task complexity.  Additional analyses will be conducted to determine whether driving performance measures (e.g., speed variance, lateral lane stability, etc.) also covaried with these factors.  Finally, the results will be presented within the context of the Society of Automotive Engineers’ draft standard for the Measurement of Driver Visual Behavior Using Video Based Techniques (SAE J-2396).








References








Schieber, F. & Harms, M. (1998).  Subsidiary task assessment of age differences in attentional capacity during real and simulated driving. Proceedings of the Human Factors and Ergonomics Society, Santa Monica, CA:  Human Factors and Ergonomics Society. pp.1262-1265.





Schieber, F., Harms, M.L., Berkhout, J. and Spangler, D.S. (1997).  Precision and accuracy of video-based measurements of driver’s gaze location.  Proceedings of the Human Factors and Ergonomics Society, Santa Monica, CA:  Human Factors and Ergonomics Society. pp. 929-933.





Wierwille, W.W. (1990).  A review of age effects in several experiments on instrument panel task performance. Warrendale, PA: Society of Automobile Engineers [Report No. 900190].





