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Abstract. This article is aimed at teachers, parents, caregivers, and everyone interested in special 

education and the autism spectrum. The purpose is to present the usefulness of technological 

applications in special education and specifically refers to the usefulness of Internet of Things 

applications in Autism disorder. Digital technologies have come actively into everyday life to 

provide solutions even in a complex fields such as special education. Technology and the internet 

of things promise to people who belong to the autism spectrum but also to their parents’ solutions 

that aim at their integration into society. Smart devices save time, data, and several treatments. 

The Autism Spectrum Disorder, the IoT technology in the field of Medicine - IoT, the IoT 

applications with the help of artificial intelligence, and the skills acquired by people with autism 

because of these technological innovations are some of the fields that will be analyzed.  

Keywords. Internet of Things, Autism, Assistive technologies, Smart devices, Assistive 

learning, IoT, ASD, MIoT, AIoT, AI, Artificial Intelligence, Special Education 

 

1. Introduction 

In the Information Era all forms of ICTs, like web and mobile applications, AI & 

STEM tools, serious games, e-learning and tele-education services, etc., are exploited in general 

and special education [72-79]. Digital technologies can support various educational procedures 

in general and special education and in other related domains [80-87, 99-114] more effectively 

from an emotional perspective, and from an inclusiveness point of view. Going through the 

technology area, we behold that it has entered people's lives in many ways. Either with smart 

devices, or with smart homes, or smart mobile phones. The question is, can the development of 

technology help special education and more specifically in the field of autism? Can smart 

devices provide smart solutions to improve the daily lives of people with autism and draw on 

data that will enhance their treatment plan? This article mentions internet applications and how 

these applications can be turned into social and cognitive skills for people with autism but also 

to record the evolution of their treatments, and data important for their caregivers and teachers. 

It is possible in real-time to improve their responses to sensory stimuli that exist in the 

environment. As you will read below, there is a direct relationship between sensory processing, 

attention, and memory. The sensors that the devices have given a lot of information that is 
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important to develop and study. Artificial intelligence algorithms manage applications to 

function as the human mind and give the user the necessary information to advance the skills 

of the individual. 

 

2. Autism 

Autism Spectrum Disorder (ASD) is a broad term used to describe a group of 

neurodevelopmental conditions. These situations are characterized by differences in 

communication and social interaction. People with ASD often have problems with social 

communication and interaction, as well as limited or repetitive behaviors or interests. It is 

known that there isn’t one type of autism but many subtypes, most influenced by a combination 

of genetic and environmental factors. Autism is a spectrum disorder, that’s why every person 

with autism has a unique set of opportunities and challenges. How people with autism learn, 

think and solve problems can range from the individual's high potential to serious weaknesses. 

Some people with ASD may need significant support in their daily lives, while others may need 

less support and, in some cases, live completely independently. It is important to note that some 

people without ASD may also have some of these characteristics. Simply put, for people with 

ASD, these characteristics can make life very difficult. ASD is found in people from all over 

the world, regardless of race and nationality, culture, or economic background. Signs of autism 

usually appear at the age of 2 or 3 years. Some related developmental delays can occur even 

earlier and often, they can be diagnosed as early as 18 months. Research shows that early 

intervention in people with autism leads to positive outcomes for their lives later. 

Autism is a disorder that is affecting more and more people. In addition, it can coexist 

with other types of developmental disorders such as perceptual and expressive developmental 

disorders, learning disabilities, and stuttering. According to DSM 5 (Am. Psychiatr. Assoc. 

2013). there are changes compared to the previous version of DSM 4. The diffuse 

developmental disorder was merged into a single ASD category and social communication 

disorder was also added. ASD now includes all the elements of diffuse developmental disorder, 

Asperger's disorder, and diffuse developmental disorder — unspecified. In the last manual, 

there are now two criteria that the child must meet for autism spectrum disorder. The first, 

retained as in the previous version, is the limited and repetitive stereotypical behaviors and the 

second is merged into a category that indicates difficulties in social communication. In addition 

to the first criterion, a subcategory of symptoms was added that reflects sensory difficulties. 

Another big change in the DSM 5 is the division of the autistic spectrum into 3 gravity 

categories based on the level of functionality. We find Level 3 - "Need for particularly enhanced 

support" (serious difficulties in socialization and flexibility), Level 2 - "Need for enhanced 

support" (significant difficulties), and Level 1 - "Need for support" (difficulties above). 

Children on the Autism spectrum need to be systematically evaluated for their abilities 

and difficulties, in order to find appropriate therapeutic and educational goals that meet their 

educational needs. In the school environment, the symptoms are able to be perceived in the 

form of learning difficulties, hyperactivity, anxiety disorders, emotional disorder, and sensory 

difficulties. In the community, there is a large number of educational approaches that have been 

designed. Despite the disagreements of their supporters, a common component reflects the 

general principles such as the clarity of the teacher's approach, the stability, and repetition of 

his goals, the perception of the specificity of the autistic disorder, and the flexibility in the 

appropriate structure of the environment. The internet of things is therefore a very easy to use 

and at the same time smart tool in the hands of teachers, therapists, parents, and caregivers to 

approach, evaluate and intervene in autism spectrum disorder. Specifically, a combination of 
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new technologies emerges in a general context but also in a more specific one with the specific 

system and tries to replace to some extent a deficit in the attention, interaction, and 

communication of these children. It is thus achieved as we will see an inextricably linked 

relationship between attention and learning readiness. 
 The smart system consists of a computer, internet, and sensors. By connecting to each 

child's computer and providing us with information about their movements through the sensor, 

they help their therapists and caregivers in real-time to observe the reactions and have a picture 

of their sensory profile. In addition, it can stimulate and regulate the sensory systems so that 

there is a sufficient level of alertness. These functions make it calmer to respond to the learning 

context through visual perception activities by providing stimuli such as vibrations in the chair, 

adjusting appropriate lighting and smells in the space. In addition, the lack of understanding of 

other people's feelings and thoughts (empathy) as well as the difficulty of neurotypicals in 

interpreting their own feelings was supplemented and aided by the significant contribution of 

internet devices. The design was holistic and therefore included bio-sensory, behavioral data as 

well as techniques applied to social psychology. The materials used for this purpose and helped 

in its implementation were a clock worn by the child for measurement, touch and pressure 

sensors for the observation of body movements and facial expressions, and a camera to record 

the moments. Additionally, receptors were placed on specific toys. With the help of the internet, 

the relationship between the child's contact and behavior such as his preferences and feelings 

could be recorded. 

As it is mentioned below, the Internet of Things can contribute in many ways to the 

difficulties, and IoT enhance the efforts of therapists and parents to create the right sensory 

environment for children with autism and improve their social and cognitive skills. and their 

overall quality of life. 

 

3. Internet of Things  

One of the greatest innovations of the 20th century is the Internet of Things, which 

manage to connect all electronic devices locally or even on the internet. The term IoT was 

coined in the late 1990s by businessman Kevin Ashton. [40] The Internet of Things (IoT) is a 

concept that refers to everyday objects, such as vehicles, buildings, industrial devices, and 

wearable devices, which with the help of sensors and low-capacity processors collect data and 

take some action on a network. Depending on the case, sensors can be used that measure 

temperature, steps, humidity, blood sugar, air composition, etc. IoT enables objects to be 

controlled remotely. IoT can also collaborate with mobiles [62-71] to deliver and support 

various services. The data collected by the objects end up in another device that plays the role 

of mediator to be analyzed and utilized. The user has the supervision and control of the data 

whenever needed. For this reason, it is common for the device where the data ends up to be the 

smartphone since the user almost always has it with him and can control the data at any time. 

The Internet of Things, widely known as IoT, has made its presence felt in the medical industry 

as well. This has led to the emergence of a new term, Internet of medical things or IoMT, which 

refers to healthcare items. IoMT can be defined as a system in which medical devices 

interconnect and communicate using computer networks. These devices and applications store 

the collected data on cloud platforms from where it is easily accessible by healthcare providers, 

who can use it to perform real-time analysis and take timely medical action. The information 

collected by the smart devices is also used for medical research and analysis. 

IoMT that has revolutionized the field of healthcare by enhancing treatment and 

improving patient prognosis. Similarly, IoT contributes to disorders such as Autism Spectrum 
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Disorder (ASD). We can find IoMT functions in the treatments of autistic individuals in the 

following important pillars  

1) Emergency services  

If the autistic person is in an emergency or accident using IoT, the caregivers and 

parents of the individual receive the corresponding notifications and are informed about the 

condition of the individual. The notifications are transferred in real-time resulting in the timely 

and valid intervention of the caregivers.  

2) Patient information management  

A very useful pillar served by the help of the internet of things in healthcare is the 

management of patient information. The medical history is stored online along with other 

patient data. In this way, the person receives the necessary treatment.  

3) Remote monitoring and real-time medical assistance  

The internet of things and the many portable devices with sensors that people with 

autism or patients, in general, can wear enable their caregivers to know every minute the correct 

data about their health and to intervene at the right time. In addition, the internet of things helps 

people with disabilities stay in the comfort of their own homes and stay connected to 

professional doctors in real-time. 

4) Research and Data Analysis 

According to the Internet of Things solutions, medical research can easily and quickly 

gather huge amounts of data. If done manually, this process would take years. With the use of 

Internet of Things technologies, detailed data are recorded about each patient's illness, 

symptoms, and treatment plan. Then after entering the data of each patient into a database they 

give valuable information in the field of medicine. They help develop better treatments but also 

help health care centers make faster treatment and diagnosis decisions with less chance of error. 

[41] 

Based on the above, the Internet of Things and specifically the Internet of Medical 

Things is a very important discovery for patients, people with disabilities, caregivers, and their 

doctors. With IoMT devices they have a better quality of life and acquire many capabilities 

which will be mentioned below. 

 

4. IoT Applications for people with autism 

A communication system for children on the autism spectrum enables new 

technologies to help them integrate and adapt better to a learning environment with the ultimate 

goal of improving their quality of life. More specifically, this system consists of a computer, 

internet, and sensors. By connecting to each child's computer and providing us with information 

about their movements through the sensor, they help their therapists and caregivers in real-time 

to observe the reactions and have a picture of their sensory profile. In addition, it can stimulate 

and regulate the sensory systems so that there is a sufficient level of alertness. These functions 

make it calmer to respond to the learning context through visual perception activities by 

providing stimuli such as vibrations in the chair, and adjustment of appropriate lighting and 

smells in the space. 

A system was studied that consists of sensors such as a microphone and heart rate 

sensors that manage and collect information about the behavior and communication skills of 

each child. Connected via the Internet to the central computer unit it could collect data stored 

on a card. So there was a complete picture of each child at all stages of social communication 

as well as information about his sensory profile. 
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In addition, there is an IoT framework that utilizes the detection capabilities of modern 

smartwatches to detect stereotypical behaviors in children with autism. The built-in 

accelerometer of the smartwatch worn on the wrist of individuals is used to detect three of the 

most common stereotypical behaviors that occur in a person with autism when the individual is 

trying to regulate sensory input from their environment. The framework aims to utilize the 

detection capabilities of modern smartwatches to detect and monitor individuals' behavior to 

facilitate clinical evaluation. It consists of a smartwatch, a smartphone with an application for 

data collection, an accelerometer sensor, and machine learning algorithms to detect and classify 

repetitive behaviors. 

Numerous studies have been conducted to develop and evaluate tools for identifying 

the physical and emotional activity of people with autism. The data is collected by the 

accelerometer according to the movements of the individual's hands and with the help of various 

measurements including the maximum & minimum value, the variation, the entropy, the Fourier 

transform, the cosine transform, the Z transformation, etc. 

The exported data is stored in the cloud for future processing. The innovation of the 

methods and algorithms used in this study proves that it is possible to record motion data from 

a smartwatch. It all starts with sensors located in the environment or the body of the child and 

with the help of Bluetooth or the internet the data is sent to the ASD IoT system. There, various 

devices are configured so that applications can access the data. Through these devices, we 

observe the interpretation of the data. The portable sensor informs us about the emotional state 

of children with ASD through pulse sensors and the accelerometer. Sensors in our environment 

provide information on room temperature and activity control. The goal of both categories of 

sensors is to provide us with real-time information to avoid injury and a better quality of life. 

The education of children with autism in treatment and care centers as well as in special 

schools is very important for both the children themselves and the parents. Unfortunately, 

nowadays it is not possible to monitor every child at any time by a caregiver. This article 

analyzes the effort of IoT to offer through advanced technology significant help for their 

independence, their autonomy, and the increase of attention. 

  Going to the technical characteristics of this system, it is observed that it consists of 

three pillars. One sensor unit, one processing unit, and one application unit. It all starts with the 

first detection team which consists of a variety of sensors such as motion, GPS, audio, 

accelerometers, and heart rate. This activates a portable device from the above sensors. The 

GPS sensor determines the physical location of the child using latitude and longitude. With the 

accelerometer and the motion sensor, behaviors that lead to self-traumatic actions can be 

distinguished in the child. The sound and heart rate sensors detect signals that facilitate the 

observation of emotions expressing happiness, anger as well as lack of pulse. 

In the processing unit, all the data recorded by the sensors will be entered, stored via 

the Internet, and evaluated to instruct the monitoring application to send a warning signal. The 

application is installed on smart devices for parents and caregivers of children. When it has been 

ascertained what the structural characteristics of the system consist of, the way and how the 

mechanism is activated will be pointed out. The database is divided into three values (low, 

medium, and high). According to the measurements made by the signals of the sensors, when 

the values are high or medium they send signals for hyperactivity and low attention. This is how 

the device rings for help from caregivers. 
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5. Skills gained by children with autism through IoT devices – Relationship 

between sensory processing with social and cognitive skills 

An important feature of the clinical descriptions of Autism Spectrum Disorder (ASD) 

is difficulty in maintaining sensory regulation and processing, difficulty in social 

communication, and non-cognitive flexibility. There is evidence that the sensory profile of 

children with autism differs from that of the typical early onset of the disorder and affects social 

functioning, behavior, and emotion. We, therefore, understand the direct relationship between 

sensory integration and cognitive and social skills.  

This process aims to identify the sensory information that creates overload resulting in 

unwanted responses in hypersensitive individuals with ASD. The recording of sensory inputs 

that disrupt the desired level of stimulation can be performed in different environments in the 

form of loud sounds, bright lights, hot or cold weather, strong smells, and a sudden change of 

direction of the body and head. The latter occurs due to hypersensitivity of the vestibular system 

resulting in reacting by flight or fight. The process we are examining is implemented with the 

help of IoT. More specifically, touch and pressure sensors are used to monitor body movements 

and facial expressions, heart rate sensors that manage and collect information to observe 

emotions expressing happiness, anger as well as lack of pulse, and in addition sensors that 

regulate the current real-time environment for people with ASD with chair or bed vibrator 

control, light control to adjust room light, odor control to control room odor and finally sound 

control to emit soothing sounds.  

The goal of IoT is the supportive intervention of hypersensitive individuals with ASD 

by creating three axes on which it moves. First, the data is collected by locating the sensory 

information that is useful to us for the image of the person, then we move on to the second stage 

where the monitoring takes place, the data analysis and decision making in real-time, and finally 

the level of notification to caregivers, parents, therapists depending on the environment of the 

person and the ultimate goal is to provide sensory information about the person through natural 

stimuli such as the vibration of the chair and bed while relaxing the child, providing odors that 

he likes as well as videos with color images improving the process of attention as the optical 

system is an important factor in regulating the individual. It is very important to identify the 

cause that causes the outburst of emotion through sensory overload. In the way we analyzed 

above, timely information is given to the person with ASD. The result of this balance is the 

reduction of hyperactivity, aggression, the ability to maintain attention and memory that 

enhanced learning readiness, and the development of social communication. Educational 

strategies based on metacognition, mindfulness, meditation and emotional intelligence 

cultivation [46-61, 115-130] when incorporated with IoT in educational procedures for autistic 

are very successful. Also the exploitation of games [94-98] within the domain of IoT can be 

beneficial. 

 As we understand the combination of the smart environment with new technologies 

and more specifically with IOT can be used in homes to improve their quality of life as well as 

in schools and other support centers for students with ASD for the development of social and 

cognitive skills.  

 

6. AI and IoT  

The Internet of Things and Artificial Intelligence are two of the most emerging 

technologies in the world right now. 

AI applications  [88-93], or artificial intelligence plays an essential role in the operation 

of IoT applications as it is located in many areas such as vision sensors, to locate the location 
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but also to help devices learn and process information like a human. Artificial intelligence 

powers IoT applications. The combination of Artificial Intelligence with IoT is known as AIoT. 

AIoT promises internet users a connected future, intelligence along with data. Many AI projects 

have been created to enhance the Internet of Things. Some of them is a system that helps detect 

traffic accidents and illegal parking but also a system that helps ambulances reach their 

destinations by changing traffic signals. In addition, with the above technologies, a class 

monitoring system has been created. This system scans the room every 30 seconds. The 

algorithm is then able to identify each student's emotions (sad, happy, angry, or bored) along 

with their behavior. This explains his good or bad performance in his lessons. The whole idea 

of artificial intelligence is to capture more active data from IoT devices. 

 AI and the Internet of Things are used in many medical applications and autistic people 

can be helped by the proper use of automated systems. In addition, it is well known that early 

detection of autism can ensure the early treatment of individuals. This can be achieved with the 

processing power of AI. IoT devices such as cameras, sensors, and virtual reality can be very 

useful in analyzing the expression and monitoring the behavior of an autistic person. Continuous 

therapy can also be ensured using AI sensors and digital devices. An additional feature that 

helps individuals is the visualization of the material used by their therapists. Therefore, AI-

enabled games can add a new dimension to this field and the acquisition of skills by individuals. 

Everyday life leads to a smart society with thousands of smart devices replacing clocks, 

brooms, and household appliances that opened at the touch of a button. Nowadays, devices with 

the possibility of artificial intelligence are everywhere. People through them do not need to 

intervene in various fields and human intervention is reduced by a physical presence in the 

space. Accordingly, it would be beneficial to design these devices for people with autism, as 

human intervention could be significantly reduced and individuals' skills would be enhanced. 

IoT devices will contribute to the self-service of individuals and will live independently with 

the help of these devices. In this way, their integration into society will take place. Research has 

shown that mobile applications can be effective in treating ASD by acquiring the necessary 

skills and one of the greatest achievements of the research was the treatment of hoarseness in 

autistic people as well as being visible through applications and recognizing emotions of autistic 

people. 

There is interest in how Artificial Intelligence can be combined with the Internet of 

Things. To make that happen, data collection is important, in any project that is to be 

implemented, data is initially collected. Determining the quantity, quality, and type of data is 

vital to the development of Artificial Intelligence on the Internet of Things. 

AIoT is mutually supportive of both AI and IoT technologies. AI adds value to IoT 

technology through machine learning capabilities and on the other hand, AI can benefit from 

IoT through the connectivity and low power processors that smart devices provide. 

Additionally, useful for AI from IoT solutions are signaling and data exchange as there is a 

large number of unstructured human-oriented and machine-generated data. AI structures and 

analyzes the data provided by the IoT solution and gives value to the information provided by 

this data. 

 

7. AI helps people with autism 

Managing autism is difficult as everyone is affected in different ways. There is nothing 

that can be offered as a standard treatment, each diagnosis is considered a unique case. 

Therapists have to devote a lot of time to devising custom plans for each of their clients. These 

designs may not work and need to be optimized over and over again until they start to see 

121

Technium Social Sciences Journal
Vol. 31, 115-130, May, 2022

ISSN: 2668-7798
www.techniumscience.com

https://techniumscience.com/index.php/socialsciences/index
https://techniumscience.com/index.php/socialsciences/index


 

 

 

 

 

 

positive changes. The key to helping people with ASD is to acquire skills that will facilitate 

their school life, workplace, and living in general. Technology using artificial intelligence 

already helps to develop similar life experiences by providing the right products. 

ASD concerns expressions, emotions, and body language in general. For this reason, 

various electronic devices such as "smart glasses" with artificial intelligence were created to 

help with emotional recognition. For example, when an adult or a child wears glasses, they are 

given feedback tailored to their exact needs. He does not need someone to explain to him and 

he can react on the spot. It can detect changes in emotional states and reduce stress during any 

learning process. Studies have also shown that robots help educate children with ASD. Their 

purpose is to give autistic children practice by identifying facial expressions, social interaction, 

and the appropriate response to social cues. 

Artificial intelligence-based applications are less expensive and easier to integrate into 

ordinary homes, schools, and therapists than high-tech robots. There are many autism 

applications on the market that support behavioral therapy and learning, but most are relatively 

straightforward tools. 

Workplaces are also beginning to focus on digital learning as a face-to-face preference, 

which also benefits people with ASD. Artificial intelligence training can provide participants 

with lessons at different stages of the process, which are delivered in different ways, depending 

on how they work best. For example, artificial intelligence algorithms can identify if someone 

is not yet ready for module B and will continue to train them in module A until they are ready 

to move on to the next module. This training style helps reduce the likelihood of stress and 

anxiety in the workplace for everyone. 

 

8. Discussion 

This article concerns the involvement of IoT in the needs of special education and ICT 

in general. It is based on some of the most representative research of the last decade, which by 

utilizing online objects could make life easier for people with autism - people with special 

educational, cognitive, and social needs. The solutions are provided not only to the individuals 

themselves but also to their caregivers, therapists, teachers, and parents. Understanding the 

rights and needs of every child and providing good quality teaching, assessment, and treatment 

through digital technologies are the most important factors that help individuals gain access to 

appropriate treatment intervention tools for a better quality of life. It was found how important 

the impetus that technology can offer to the existing approaches for children with autism and 

how it can devise new methods of rehabilitation. Her contribution to the construction of such a 

sensory profile of children was identified, as capable of providing a field for the development 

of cognitive and social mechanisms to a faster degree. When a therapist or teacher or even a 

parent of an autistic person uses an IoT technology solution has the opportunity to study the 

autistic person's progress because his or her daily treatments are recorded in the form of a 

history. In addition, information about the emotions of the autistic person is distinguished with 

IoT solutions. Technology stands next to special education and gives the opportunity for a 

greater perspective to people on the autism spectrum to acquire additional skills and their 

parents the absolute self-awareness of their treatments while children are at home next to them 

or even remotely through corresponding applications. The importance of this kind of research 

about digital technologies in special education is in its early stages. In the near future technology 

will be the main helper of all treatments and more and more scientists will investigate this major 

issue. 
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