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Motivation
Driver’s direction of gaze is a key indicator for the focus of attention while driving. In general, directing gaze includes both head and eye
movements. Eye tracking still remains challenging in terms of (internal) validity and reliability whereas a head rotation does not necessarily
matches with gaze focus (Stahl, 1999). Despite potentially poorer resolution of head tracking, Pech et al. (2014) showed a possibility to
estimate driver‘s gazes to the side mirrors. The study presented in this poster aimed on further improvements of head tracking firstly by
evaluating the correlation between head and eye movements and secondly by estimating gaze positions out of measured head rotations.

Data analysis
Data basis was a simulator study including mirror glances evoked by lane change manoeuvres (n=66). A head-mounted eye tracking system
was used as measurement unit. Steps in data analysis:

Determining ahead
position of head &
eyes (median)

Extraction of head &
eyes rotations
(head: displacement
of marker positions)

Calculating gaze
vectors out of shifts in
head & eyes position

Customary ocular
motor range (CMOR)
according to Stahl
(1999)

Correlation of head &
eyes rotation

Linear regression of
gaze position with
head rotations

Results
Only horizontal rotations of head and eyes revealed a correlation in our data set. Based on the
full oculomotor range of 106° (Stahl, 1999) only 29% were usually retrieved by eye movements
(COMR=30.4°, SD=9.1°). The analysis of combined head and eyes rotations revealed a strong
correlation (rxy = 0.43) justifying an approach to model an estimation of gaze positions out of
head rotations. For this purpose we computed a linear regression revealing:

ŷ = 1.5 xi + 0.41°
We found a strong impact of head rotations to gaze movements - about 70% variance of the
gaze movements were explained through head rotations.

Applications to automated driving
In general
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