
Much is known about the interaction between eye
movements and auditory perception:
• eye position influences sound localization (e.g.,

Jones & Kabanoff 1975; Getzmann 2002)
• auditory spatial resolution is improved in the

vicinity of visual fixation (Maddox et al 2014)
• fixating on a stream of tones reduces reaction

times for target detection (Pomper & Chait
2017)

• people move their eyes towards the location of
a talker that they are attending (e.g., Gopher
1973; Hendrikse et al 2019).

There is not much compelling evidence that eye
position influences speech intelligibility (in the
absence of lip reading):
• some (but not all) studies examining recall of a

target talker in the presence of a distracting
talker found an effect of eye position (e.g.,
Reisberg et al 1981; Wolters and Schiano
1989; Driver & Spence 1994; Spence et al
2000)

• surprisingly little work examining this issue for
situations with a lot of masking.

AIM
To determine if there is a measurable effect of
eye position in “cocktail party” listening
situations.

Our primary motivation was an intuition that eye
position may be especially critical in these
situations, where there is substantial energetic and
informational masking.

A secondary motivation was our interest in “visually
guided beamforming” where the eyes are used to
steer a highly directional hearing aid (e.g., Kidd
2017; Best et al 2017).
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Speech Scores
Performance was better for lateral targets than
central targets (Fig 2, compare panels).
Performance was better for on-target versus off-
target fixation (Fig 2, black versus white symbols
within a panel).
Effect of eye position was more consistent for
central targets. Possible explanations for this:
• task difficulty is higher for central targets
• lateral talkers are acoustically more salient than

central talkers
• lateral fixation may engage visual attention

more strongly than “default” central fixation.

Eye-tracker data suggested that fixation was
generally good.
Eye position distributions were tighter for central
vs. lateral fixation due to both listener and technical
factors (Fig 4, compare panels).
There was little evidence for systematic eye
movements to the target loudspeaker (Fig 4,
compare histograms within a panel).

Competing four-digit sequences were presented
from five loudspeakers at -30, -15, 0, +15, +30 deg
azimuth (Fig 1A).
Within a block of trials:
• red visual cue indicated where to listen
• green visual cue indicated where to look (Fig

1B).
Across blocks, tested different combinations of
target position (-30, 0, +30 deg) and eye position (-
30, 0, +30 deg) were tested.
The participant’s head was stabilized with a
headrest and their eyes were tracked continuously
with an eye-tracker mounted on eyeglasses (Pupil
Labs, Fig 1C).
Responses were scored as the percentage of
target digits correctly reported.
Preliminary data are presented from seven young
listeners with audiometrically normal hearing.

Error Patterns
Responses overall showed a characteristic error
pattern with a tendency to report digits arising from
azimuths adjacent to the target (Fig 3, top row).
Additional errors caused by off-target fixation were
rather non-systematic (Fig 3, bottom row). In
particular, there was no evidence for a greater
tendency to report digits arising from the fixation
location.

CONCLUSION
Preliminary results demonstrate a measurable
(but modest) effect of eye position on speech
intelligibility in a cocktail party mixture.

Ongoing work will determine to what extent the
effect depends on:
• the spatial configuration of the competing

talkers
• the relative salience of the competing talkers
• the presence of informational masking.
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Fig 1. Experimental set up.
Fig 2. Mean speech scores for different combinations of target 
and eye position. Error bars show across-subject standard 
deviations.

Fig 3. Top row: Distribution of responses across azimuths 
(ran=random responses). Bottom row: Change in response 
distributions relative to on-target fixation.

Fig 4. Pooled eye position distributions. Each panel shows 
one fixation position and the three histograms within a panel 
are for different target positions.
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