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1 Introduction & research goals

* Infant-directed (ID) communication, including singing and speaking, is a universal caregiver-infant interaction.
It is a rich multimodal experience, auditory and visual, that not only captures infants’ attention but also supports early auditory, social,
and cognitive development?. To better understand the factors that guide infants’ gaze in these interactions, this study examines specific

visual and auditory cues using the following approaches:

- Exploring what drives infants’ gaze during naturalistic ID singing beyond the beat — including visual and auditory features.
- Using Temporal Response Function (TRF) modelling to assess how different auditory and visual cues predict gaze behaviour.

2 Materials & Methods

We measure visual behaviour via eye-tracking in 50 term-born infants in the age range of 5 to 19 months while they were exposed to videos of ID
communication (singing and speaking). Two TRF models were created, taking auditory and visual cues as inputs to predict gaze velocity, showing how

these features influence infants’ gaze behaviour.
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Overview of the TRF and mTRF models used by step to predict gaze velocity from head movement and
spectral flux inputs. We first modelled gaze velocity using only visual inputs (TRF), and then included both
visual and auditory inputs (mTRF) to calculate the correlation between predicted and observed gaze velocity.
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The dashed line is the chance level with the 95% confidence interval.

{ The curves represent the data permuted 1000 times which gives us a random distribution. }
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The green arrow, representing the normalised correlation between the recorded gaze velocity and the predicted gaze
velocity using only visual input, is above chance level > The visual inputs does predict the gaze velocity significantly.
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The blue arrow, representing the normalised correlation between the recorded gaze velocity and the predicted gaze velocity using
visual and auditory inputs, is further than the green one > Adding the auditory input improves the gaze velocity prediction.

4 Conclusion

» Visual Cues significantly modulates infant ocular movement. Combined with

auditory rhythmicity, the effect is enhanced in the singing context.

» It is not the case in the speaking context. The less pronounced regularity in the
speech signal, in comparison to the songs, seems to provide fewer temporal

anchors for the infants in addition to the visual information.

UNIVERSITE

de Picardie

]Mu ’

de la santé et de la recherche médicale AU SERVICE DE LA SCIENCE

l I o \®

| C \ III @

L-I a AMIENS 8 Ik !nse" n anr nginc{: nﬁtintﬂalc %gfg{%?
- : : PICARDIE Institut national e la recherche g

1P 4000 I
I [ [ p = 0.07
|
3000
e = : 0.03
% : § 0.025
3 2000 ! £ 0.02
(o) | O
a [ 20.015
! S
1000 I £ 0.01
: 2 0.005
v ;
0" _— 1 1 L \ Visual input
-0.1 -0.05 0 0.05 0.1 alone

Normalised correlation
The green arrow, representing the normalised correlation between the recorded gaze velocity and the predicted gaze

velocity using only visual input, is right below chance level > The visual inputs predict the gaze velocity only marginally
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The blue arrow, representing the normalised correlation between the recorded gaze velocity and the predicted gaze velocity using visual
and auditory inputs, is still below chance level P> Adding the auditory input marginally improves the gaze velocity prediction.

Next steps :

= Age-related dynamics in gaze behaviour.

* Extend to preterm infants response by comparing them with full-term infants.
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