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Perceptual interaction is known to be affected in patients with High Functioning Autism
(HFA). However, given the nature of human behaviour, psychiatric evaluations have
faced with many challenges when trying to objectively study some aspects of it.
In the last decade, interactive and controlled paradigms have been developed for
systematically assessing perceptual interaction, and consequently, a more quantitative
approach has been adopted when assessing such behavioural aspects. The perceptual
crossing experiment (PCE) is an interactive and minimalist paradigm that has been
used for studying perceptual interaction in real-time between dyads of healthy
individuals.
We used the PCE for studying perceptual interaction in patients with HFA. Furthermore,
we studied the movement trajectories of participants by means of a multi-scale time-
series analysis.
This work supports previous research on perceptual interaction in patients with autism
spectrum disorders. Furthermore, we highlight the relevance of both the PCE and a
time-series analysis approach to objectively study and characterise perceptual
interaction in the context of psychopathology.
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Both players share a virtual
environment. The virtual
environment consists of a line
that wraps around.

Introduction

1. Does the variability of behavioural movement trajectories differ
between control subjects and autistic patients?

2. How does the variability change over repeated interactive sessions?
3. Is the perceptual crossing experiment useful for studying perceptual
interaction in autistic patients?

4. Does time-series analysis provide a quantitative assessment of
behavioural patterns during perceptual interaction in autistic patients?

Controlled  
Human-computer  

interface

10  fixed  pairs
3  sessions  of
5  minutes

Independent

Participant  condition:
• Control
• Patient

Session  number

Dependent
Variability  of  movement  

trajectories:
• Between  groups  
• Across  sessions

Each player controls the movement of her avatar, which consists of a
contact sensor and a body object. The sensor provides feedback only when
it overlaps with another object (perceptual crossing).
Each player can encounter three different types of objects: one static and
two mobiles. One moving object is the other´s avatar. The other moving
object, unbeknownst to the players, is actually attached to the other´s avatar
at a constant distance (i.e., the other´s shadow).

All three objects have the same size and all elicit the same binary haptic
stimulation if a crossing occurs.
The task of the experiment is to recognise the other´s avatar

Intra-daily variability (IV) was applied to the time-
series
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𝑉𝑎𝑟	  (𝑋′) is  the  variance  of    𝑋′ 𝑛 = 𝑋𝑛 − 𝑋𝑛−1,  that  are  the  
differences  of  successive  time-series  values

𝑉𝑎𝑟	  (𝑋) is  the  variance  of  the  time-series  𝑋 𝑛

The multi-scale version of the IV was computed for different
values of P, which here is termed the resolution factor.

𝐼𝑉(𝑃) =
𝑉𝑎𝑟	  (𝑋′3)
𝑉𝑎𝑟	  (𝑥)

Control  subjects  showed  lower  variability  from  the  first  to  the  last  sessions.  

• The differences were mainly observed for higher resolution factors,
corresponding to low frequency and high amplitude oscillations.

• Such oscillations might be related to the search strategies adopted by
participants in order to recognize the other´s avatar.

• This preliminary analysis suggests that there is an adaptation process
across sessions in the control subjects, but it is not the case for patients
with HFA.

• This notion is compatible with the well described maladaptation to the
environment that clinicians and researchers have observed in patients
with Autism Spectrum Disorders.

The movement trajectories were converted
into the instantaneous velocities (derivative of
the positions)
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