Using Autonomous Agents to Educate Children on Autistic
Spectrum Disorder about the Impact of Their Behaviour

Introduction

Autism Spectrum Disorders (ASDs) refer to a group of neurodevelopmental disabilities that affect an
individual’s social interaction, communication, interests and behaviour (Ousley and Cermak, 2014).
Sensory processing issues are the most common issues observed in individuals with ASD (American
Psychiatric Association, 2013). As many as 90% of ASD individuals may have experienced atypical
sensory responses in audition, vision, touch, taste and smell (Leekam et al., 2007). ASD individuals
who are hypo-sensitive may fail to notice sensory stimuli which typically developing (TD) people can
easily detect, resulting in behavioural outcomes such as having difficulty paying attention.
Conversely, those who are hyper-sensitive are likely to experience distress to sensory stimuli (Deng,
Rattadilok, Xiong, 2021).

Problem Context

Improved independence and social skills of children with autism (Rattaz, Michelon, Munir, &
Baghdadli, 2018) can reduce parental/sibling stress in day-to-day environments (Shivers, McGregor,
& Hough, 2019). Efficacy of autonomous agent mediated behavioural interventions are evidenced in
research, both with a physical presence i.e., robots (Lytridis et al, 2022) and without i.e., virtual
companion (Turgeon, Lanovaz, & Dufour, 2021). Although robots have been used in research as a
steppingstone to more human interaction (Alcorn et al, 2019), the additional hardware cost can be a
limiting factor for everyday home usage (e.g., outside of the clinical or educational setting (Katsanis,
& Moulianitis, 2021)) which could be beneficial for continuous learning of children with autism.

The existing research on the Kaspar robot (Wood et al, 2021) and an automatic detection of sensory
distress of children with autism in variable environments using a combination of wearable and static
sensors (Deng & Rattadilok, 2020) will be extended to explore their impact on challenging
behaviours. Kaspar and a virtual companion (Figure 1) will be used to demonstrate to the child using
visual gestures and verbal communication. For example, the robot/agent will touch their ears and
verbally communicate to the child about their discomfort in hearing a loud noise.

(b)
Figure 1: Intended Platforms (a) Kaspar, and (b) iOS Virtual Companion.



The aims of this PhD are to:

- Develop behavioural interventions modules for autonomous agents i.e., robot and virtual
companion.

- Compare the efficacy of autonomous agent with conventional behavioural intervention
techniques.
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