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Abstract

It should be taken into account that both humans and animals can
contribute in ways that benefit both sides. Considering the
aforementioned, an area where benefits can be derived from the
communication between two beings is when the support of a pet is
needed, particularly in the case of assistance dogs for individuals
facing certain illnesses that require their aid. This encompasses a
crucial aspect of human development from an early age to prevent
future issues and to allow individuals to thrive in a society without
limitations. Autism is an incurable condition but depending on the
age of diagnosis and the treatment received, it can play a pivotal
role in social and mental development as well as in emotional
expressions. Assistance dogs for individuals with autism aid in their
well-being by providing emotional companionship, and the
profound connection that can be established between them has been
demonstrated. Many individuals with autism find it challenging to
engage in social interactions, and having a companion can make
these interactions more comfortable. Furthermore, assistance dogs
can serve as bridges to facilitate social connections, thereby helping
the user improve their social behavior. Another benefit or support
provided to users with autism lies in sensory stimulation, and these
animal companions also contribute to reducing the levels of anxiety
experienced by the patients.

Keywords:

Assistive technology, assistance dogs, emotional support, human-
computer interaction, animal-computer interaction, nonverbal
communication, therapy for children with disabilities, human-
animal bond, human-animal interaction.

1 Context and motivation

Autism is presented from an early age, which is defined as a
"psychological disorder characterized by an intense concentration
of a person in their own inner world and the progressive loss of
contact with the external reality"[14]. This condition doesn't have
evident physical characteristics; therefore, other people may
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experience difficulties in understanding those who have autism or
developing empathy with them. This generally happens because a
neurotypical person doesn't comprehend the reactions or attitudes
of those diagnosed with autism. Worldwide, as of March 29, 2023,
it is known that the prevalence of autism is approximately 1 in 100
children, according to estimates by the World Health Organization.
In Mexico, the situation is similar, as it is estimated that 1 in 115
people presents some level of autism, according to a study
conducted by Autism Speaks and the Mexican Autism Clinic
(CLIMA), with a 17% increase each year [15]. It is mentioned that
even though the percentage increases each year, what it actually
means is that the diagnosis is becoming more timely. Detecting this
condition as early as possible in the patient has the consequence
that one can work in an early stage of the person's life to manage
their emotional, social, and autonomous behavioral development.
The above is extremely important since, at present, the condition is
incurable, so the person's adaptation to the social environment
depends greatly on the monitoring and support they receive.

The use of assistance animals, mainly dogs, which have received
special training to support these patients, has been investigated. The
results indicate an improvement in the quality of life of children
with autism by positively impacting their social and emotional
skills [6]. For example, the article "Emotion Facial Processing in
Children with Autism Spectrum Disorder: A Pilot Study of the
Impact of Service Dogs" discusses how facial expression
recognition is crucial in human social interaction, as individuals
with autism spectrum disorder find it difficult to decipher and
perform facial expressions. In this research, a study was conducted
with 15 children, divided into groups (those with a service dog and
those without). It was observed that individuals who have a service
dog seem to develop specific visual exploration strategies for
processing expressions, leading to the conclusion that having an
assistance dog promotes the development of the ability to identify
expressions and emotions in others [8]. The main function of these
dogs is to increase the safety of the children, as they can prevent
escape behaviors by stopping them if they occur, as well as alerting
in case the child displays anxious behaviors. Being a child's
companion, the dog also helps draw the attention of other children,
thus fostering social interaction. This boost in security allows
children to develop autonomy and reduce their level of anxiety.
Additionally, the dogs can provide support to the family in
situations such as leisure activities or outings, where the service pet
becomes a constant companion throughout the child's development.
These dogs are trained to be with their users anywhere, which also
makes them a great support in helping the children fall asleep, as
they help reduce their stress through tactile and sensory stimulation.
With this information in mind, there is a motivation to strengthen
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the bond between the human user and their assistance dog in order
to enhance the interaction between them, taking advantage of the
benefits that the assistance dog provides to the child. The
hypothesis is generated that strengthening this bond helps the child
better understand their pet's feelings, while at the same time, the
dog can respond more appropriately to the expressions that the
human displays. The goal is to provide important information along
with the initial design of a technology that contributes to the
emotional well-being of children with autism from an early age
while also benefiting the assistance dog.

2 Objective

The main objective of this research is to design a digital tool
that allows improving communication between both users, both the
assistance dog and the person requiring its help. In this way, the
aim is to assess the improvement in the emotional state of the
human user through observation and to understand to what extent
the user has strengthened their bond with their pet. The intention is
for the child to also get to know their companion animal through
the movements made by the canine. Similarly, it can be easier for
the dog to recognize the child's emotional state. In pursuit of
achieving the aforementioned purpose, several questions are sought
to be addressed, such as: How does technology improve
communication between the assistance dog and its user? To what
extent can the emotional well-being of the user improve with better
communication between these two? What types of danger warnings
can the assistance animal detect, and at what percentage of
efficiency? How much does the human user's level of autonomy
improve (independently of the company of another person) when a

3 Background

Autism is a developmental disorder that affects the ability to
communicate and relate socially. Children with autism often
experience difficulties in verbal communication. Therefore, having
a trained dog for this situation is of great help as it provides
emotional support and improves the child's developmental quality.
According to B.W Davis, K. Nattrass, S. O'Brien, G. Patronal, and
M. McCollin [11], the needs that require an assistance dog modify
their training, so an assistance dog supporting a user with autism
helps to develop or improve social and emotional skills. This, in
turn, encourages social interaction and communication
improvement. In the article "Parents' perspectives on the value of
assistance dogs for children with autism spectrum disorder [9], a
cross-sectional study™ concludes that parents perceive the
intervention of assistance dogs as valuable for children with autism
spectrum disorder (ASD). "Experiences of Australian parents
having an assistance dog for people with autism" [10] reveals that
Autism Assistance Dogs (AAD) help reduce the stress and isolation
of families, as they fear for the safety of their children within
society.

t has been previously demonstrated that assistance dogs help
improve the quality of life for users with specific illnesses where
these dogs can provide support. Recently, they have also been
implemented for children with physical or developmental
disabilities. The results obtained in the research "Placement of
assistance dogs in the pediatric population: benefits, risks, and
recommendations for future application" show that 88% of families
experienced physical benefits. However, 53% of the families
involved considered the financial risks significant, which could be
a burden for them. Improvement in communication between these
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two users (human with autism and assistance dog) could be
achieved through different forms of technology. The most
acceptable, efficient, and user-friendly way needs to be researched.
This could involve using a touch device containing images that the
human user can easily manipulate or through signals emitted to the
canine user, such as sound or other forms, to find the optimal way
for each participant to express themselves easily. Nufiez Gomez
[12] suggests that communication through new technologies is an
advantage that can facilitate the connection between emotions and
other people. Information and Communication Technologies (ICT)
are an essential instrument in today's educational environment.
Focusing on the user's emotions, Dr. Sandra Baldasarri [13], in her
research titled "Affective Computing: Technology and Emotions to
Improve User Experience," mentions that for therapeutic purposes,
people with emotional problems can have their facial features
monitored or receive information about the user through
physiological sensors. Another point mentioned by the doctor is
that the objective of affective computing is to offer an interaction
and user experience taking into account the user's emotional state.
For example, children with communication problems have been
able to overcome these "barriers" through the affective aspects in
application design.

4 Approach and research methods

The main focus decided upon was the creation of a design
that will showcase a bidirectional communication system, allowing
children with autism to convey their emotions to their assistance
dog. The approach to developing the system is user-centered, as it
takes into account their experiences and needs. The aforementioned
will be carried out through a series of stages within the
methodology: Gathering expert opinions: The consulted experts
will be professionals in the field with experience in autism.
Additionally, opinions and information from experts in assistance
dog training will be sought. This information will be analyzed and
integrated into the process. Surveys and interviews with families:
Taking into consideration the guardians of what will be one of the
end users, interviews and surveys will be conducted to obtain
information about their experiences and challenges of having an
assistance dog to support their child. This will provide ideas to
create a better outcome and ensure a positive user experience.
Design creation: Once the information gathering is complete, the
development of an initial design will commence. This design will
be presented to the experts and target users to obtain feedback on
its correctness thus far and potential improvements. Design
evaluation: Considering the feedback from experts and users,
usability, efficiency, and areas for improvement will be assessed.
In case additional features are needed, each stage will be repeated,
taking into account that it won't be the same as certain information
is already available.

5 Results

So far, initial results of the process have been obtained, which
has involved an exhaustive review of previously conducted
research aimed at finding support and knowledge to be able to have
the appropriate approach for making it beneficial for children with
autism. The literature review has provided background information
on what has been achieved so far. However, no progress has been
made towards enabling bidirectional interaction between the
pediatric patient and their assistance dog. The aim is to create a
design where communication between the assistance dog and its
user can establish a closer relationship in terms of expressing
emotions, so that both can understand what is being conveyed. This
is particularly important since, due to health reasons, the child finds
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it challenging to express their feelings, which also hinders their
social interaction.

6 Dissertion status and next steps

During the literature review, which is the initial focus of this
research, knowledge was gained about the main functions of an
assistance dog for individuals with autism, primarily focused on
early age, observing how these canines improve the quality of life
for humans. Likewise, information was also obtained about what it
means to be a person with autism, understanding their
characteristics, how this condition changes the way emotional
expression and social development occur in the individual. It was
learned that although autism is an incurable condition, the "how"
and at what age one begins treatment can create a significant impact
on the person, making a difference among individuals with this
characteristic. The important role and impact that an assistance dog,
particularly in this area, can have on their human companion are
well understood — the improvements can be both personal, such as
emotional well-being, safety, and anxiety reduction, and social,
helping to decrease the characteristic traits typically associated with
people with autism. The intention is to continue the literature
review to enrich knowledge and gather all possible information that
can be useful in the development of innovative technology.
Conducting interviews and field research is also planned to raise
awareness about the subject being studied and delve deeper into the
topic. Likewise, obtaining different expert opinions will help
identify the path to follow in the design development process,
potentially leading to one or several designs that cater to the
specific needs of each user involved (the assistance dog and the
human). This evaluation of optimal and ideal solutions, in case of
discrepancies, will allow for result comparisons to achieve the best
possible outcome.
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