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I. M OTIVATION
Robots with the ability to engage in social interactions
with humans are being introduced in a wide variety of assistive contexts, including elderly care [9], rehabilitation [6],
therapy [8] and nursing [14], just to name a few. However,
developing ‘social intelligence’ for these robots to seamlessly
interact with humans remains an open research challenge. Very
commonly, these ‘social robots’ are programmed to engage
in types of interactions that already exist between humans,
making models of human-human interactions useful to inform
the design of robot algorithms. In many areas where social
robots are deployed, existing human-human interactions may
be highly structured, which could be leveraged to enhance
the autonomy and adaptability of such robots. In particular,
in applications such as therapy, education or healthcare, such
interactions usually take the form of tasks led by a ‘provider’
– e.g., therapist, teacher, caregiver – over a ‘receiver’ – e.g.,
patient, student, care receiver – with specific goals. Robots
have already been introduced in the provider role in a variety
of contexts, including assisting individuals with cognitive or
physical impairments, as well as in education.
II. R ESEARCH GOALS AND APPROACH
The central claim of our research is that robots involved in
such provider-receiver types of interactions can benefit from
existing standardized interactive tools widely used by human
providers. These include assessment and diagnosis procedures,
as well as structured therapy programs. In particular, leveraging the structure of such tools can:
1) Enrich the social intelligence of robots acting as
providers, and
2) Enable the use of robots in the inverse role, i.e. the
receiver, which can have a number of benefits, including
enhanced training of providers in controlled environments.
Previous research has already started looking at using existing standardized tools used by human providers, to design
behaviors for robots acting as providers [15, 7]. However, the
focus of those works has generally not been on leveraging
the full computational advantages they may provide. On the
other hand, the inverse approach has only been explored
in a limited fashion, such as in medical patient simulators
[10, 11], or in a user simulation context for purposes of

Fig. 1. Overview of our research approach. Visuals included merely for
illustrative purposes.

technology evaluation [13]. The main novelty of our approach
is the fact that (1) and (2) can be achieved using the same
model of interaction, by exploring the full range of potential a
single standardized tool offers us, even though it was initially
developed for a completely different purpose (e.g., humanadministered diagnosis).
Our work towards demonstrating the claim above is focused
on the rich domain of autism. The introduction of robots in
therapy tasks for children with Autism Spectrum Disorders
(ASD) has recently gained a lot of interest. Robots have been
shown to hold promise in enhancing existing therapy tasks,
thanks to their controllability, repeatability, and simplicity
of social behavior. The existing standardized tool utilized in
this research is the Autism Diagnostic Observation Schedule
(ADOS) [12], a state-of-the-art ASD diagnostic tool. We show
how its structure can be leveraged in order to:
1) Enhance the robot-assisted interventions, by allowing
automated personalization according to an assessed level
of child response, following the ADOS procedures, and
2) Simulate the inverse interaction, where the robot plays
the role of the child, which may have a number of
benefits including therapist training.
Figure 1 summarizes our dual approach, based primarily
on information and structure extracted from ADOS, and augmented with additional data retrieved from existing databases
or gathered through our experimentation.
In our treatment of (1), we created an architecture for

Fig. 2. Humanoid NAO robot acting as a provider in the ASD domain. (Left) Control architecture allowing for personalization of action sequences. (Middle)
Scenario considered, focused on attention tasks. (Right) Snapshots of real interactions with children with ASD. For more details, please refer to [1].

personalizing the social behavior of a NAO robot with children
with ASD in attention-related tasks [1]. To test the potentials of
our approach in a naturalistic context, we devised a storytelling
scenario in which NAO interacted in a personalized way with
11 children with ASD. Figure 2 shows the scenario considered.
We have more recently explored the generic provider-receiver
personalization problem as a stochastic optimization problem
[5], which we are able to solve optimally. We applied the
generic algorithm to our ASD domain, where input parameters
were determined through a video-based expert survey and an
analysis of real child-robot interactions.
In our treatment of (2), we demonstrated how reversing
the chain of the ADOS tool can enable the simulation of an
interaction between a therapist and ASD children of a diverse
set of children profiles. We built ABASim [3], a simulator that
stochastically generates profiles [2] and behavioral responses
to the standard ADOS stimuli, informed by a worldwide
database of ADOS scores. Building up on this methodology,
we enabled interactive humanoid robots to exhibit ‘autismlike’ behaviors with controllable degrees of severities along
several features [4]. We evaluated the validity and potential
of our approach in complementing therapist training, both in
video-based and ‘in situ’ studies. Figure 3 summarizes our
architecture for enabling such interactive robots.
III. F UTURE W ORK
For the remainder of our research, we plan to achieve the
following objectives:
• Devise robust automated planning algorithms, generating
optimal provider action sequences. We started a preliminary investigation of this line of research in [5].
• Synthesize all our assumptions and achievements in the
autism domain in a more general and domain-agnostic
framework, and establish clearer guidelines for the generalizability of the different components of our approach.
Our line of research is expected to have an impact on the
development of robotic technologies in a wide array of assis-

Fig. 3. Architecture of our interactive robot with ‘autism-like’ behaviors,
playing the role of a receiver in an interaction with a therapist [4].

tive scenarios, with a focus on social behavior and adaptation
to drastically different receiver profiles. We hope to bootstrap
the deployment of flexible and automated scenarios that are
likely to ‘work’ in the real world, as they have proven to work
in human-human interactive settings. Furthermore, we expect
our approach to receiver simulation to have an impact on the
quality of training of professionals who engage in critical
assessment and intervention tasks as a major component of
their profession. Having a robot that can benefit both the
receiver and the provider may be an important asset in a
number of industries, including healthcare and education.
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