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Abstract

Recently, it has been suggested to use the velocity of saccadic eye movements as a
diagnostic tool for the measurement of mental workload in ergonomic research. This
study demonstrates in which way the workload of a presaccadic task influences the
dynamics of saccades.

Ten subjects tested in a driving simulator performed a visuomotor task at displays
placed in different positions in the car cockpit. The driver was instructed to focus on
the onboard display and to control the street scene outside with peripheral vision.
Two different levels of difficulty of the onboard-task were applied. After a red signal
appeared in the centre of the simulated street on the main screen, the subjects
performed a saccade from the particular display to the red light signal. The eye
movements were measured by an electro-oculogram (EOG) system. The relation
between the saccadic amplitude and the mean velocity (‘main sequence’) was
influenced by the mental workload of the presaccadic task. The regression of the
main sequence was significantly (p = 0.026) steeper for the high-workload condition
of the presaccadic task than for the low-workload condition. Significant differences
in mean velocity were observed for large saccades (amplitude > 20°) only.

Introduction

The velocity of goal-directed saccadic eye movements in visuomotor tasks can serve
as an indicator of energy-regulation processes (Galley, 1989). It was demonstrated
that, in conditions of high postsaccadic task demand, the saccadic velocity is
significantly increased (App & Debus, 1998). Therefore, it was suggested to use
saccadic velocities as a diagnostic tool to measure the workload of tasks in
ergonomic research. Since this effect was found in a well-controlled experimental
environment, it is not known whether it also can be used in applied research. For this
purpose, it has to be shown that the same effects can be observed under less-
controlled task conditions, like those in a driving simulator. In an experiment dealing
with different display positions in a car cockpit, we evaluated the effect of
presaccadic task demand on the mean saccadic velocity.


