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Autism is a disorder caused by nerve developmental disorders in childhood. Autism is a serious and widespread developmental
disorder, with social disorders, speech development disorders, and poor language communication skills as typical symptoms,
accompanied by stereotyped behaviors. With the improvement of our country’s material living standards, the frequency of
childhood autism is increasing year by year. .erefore, IoT smart toys specially designed for children with autism can meet their
needs and help them to carry out rehabilitation education, so that they can obtain more benefits in the process of treatment and
nurturing. Smart IoT toys are not only a design that pays attention to details, but also integrates care for children with autism into
the design. .is article aims to research based on the Internet of .ings, starting with the design of toys for children with autism.
.is article applies the design ideas of smart IoT toys to APP product design, introduces emotional factors into APP products, and
stimulates the profound emotional experience of ASD children. Designing products from the emotional perspective and details of
smart Internet of things toys and the perspective of ASD children, analyze the emotional design factors of APP, and propose
application programs for ASD children according to the design standards and methods of smart Internet of things toys. After
studying the status quo of children with autism, it can be concluded that children with autism need special toys suitable for them.
IoTsmart toys can expand the design ideas of existing children’s educational toys, enrich the toymarket, and provide children with
more toys that meet their needs. According to the latest statistics from the US Centers for Disease Control and Prevention, from
2010 to 2014, the prevalence of children with autism in the United States rose from 0.0147 to 0.0169, and the prevalence of children
with autism aged 0–14 exceeded 200,000. With the improvement of our country’s material living standards, the frequency of
childhood autism is increasing year by year.

1. Introduction

1.1. Background of Topic Selection. Nowadays, the patho-
logical mechanism of autism is not clear, but experts from
various sources at home and abroad have believed that the
disorder is a complex disorder caused by a variety of dif-
ferent factors. Clinically, it often manifests such as genetic,
neurological, and psychological. According to research re-
sults, the disorder is not caused by the environment, and it is
more likely to be congenital. Nowadays, the number of
children with autism in our country is increasing year by
year, but only 33% of patients are willing to receive treat-
ment. On the one hand, the patient’s family is not financially

wealthy and cannot support the high cost of treatment, and
on the other hand, the child’s parents not paying much
attention to the child’s illness has only resulted in fewer and
fewer people being treated. In addition, another problem of
autism is that there are no drugs for treatment. In order to
help autistic patients develop their self-care ability, social
language, and cognitive level, the main way of treatment is
education intervention, supplemented by drug therapy, and
others such as diet therapy, detoxification therapy, and
physical therapy. Generally, a comprehensive intervention
method combining education intervention, behavior mod-
ification, and drug treatment is adopted according to the
specific conditions of developmental disorders and
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emotional abnormalities of autistic patients. However, due
to the emergence of smart toys for the Internet of.ings, it is
very convenient for children with autism to get very good
emotional interaction. .e Internet of .ings smart toys
enhance human intelligence, open the skylight of imagi-
nation, and make people smarter. It belongs not only to
children but also to adults and even the elderly. .erefore,
the existence of toys is very important in one’s life. Modern
parents have a responsibility and are willing to create a
relaxed and happy environment for their children to grow
up. .e energy and financial resources used to develop
children’s intelligence and give a good education are also
increasing.

1.2. Significance of the Research. Nowadays, people are
paying more and more attention to autism, and various
related help therapies have also received widespread at-
tention. In the growth of children, the age of 1–6 is a period
of rapid growth. If the children are treated during this
period, to a large extent, the deterioration of the disorder can
be inhibited and the disorder can even be cured. .e smart
toys based on the Internet of .ings technology manufac-
tured by this research institute can analyze the physical,
psychological, cognitive, and behavioral characteristics of
children with autism to a certain extent and can observe the
children’s behavior, aiming to help the children recover.
Also, under the guidance of the Internet of .ings, it will
bring more emotional experience to children in the process
of toy design. With the development of economy and the
continuous advancement of science and technology, various
electronic products have been integrated into all aspects of
people’s lives with their advantages such as convenience and
speed [1]. It can be said that electronic mobile terminal
products have been integrated with people’s lives. It is closely
related and inseparable. .rough the study of children’s
cognitive habits, cognitive psychology, and usage prefer-
ences, the APP interface vision is used as the starting point to
study and explore the design of human-computer interac-
tion interface for children, which is useful for designing an
APP interface that is more suitable for children. It is of great
significance to fully mobilize children’s interest and cultivate
children’s hands-on and brain-working abilities.

1.3.Emotional InteractiveAPPDesignBasedonASDChildren.
Wang et al. believe that the application of behavioral analysis
can change the abnormal behavior of autistic children very
well, but this change is time-consuming and has no lasting
effect [2]. Nir and Jeffrey concluded that the improvement of
target behaviors in children with autism stems from social
story intervention. However, in the current research process,
this conclusion still lacks universality, and even some ex-
periments cannot prove that social story intervention can
effectively alleviate the behavior of children with autism [3].
Bertino et al. believe that the most natural way for children
to express themselves is through play. .is is a way for
children to express their fantasy and explore and understand
the outside world [4].

1.4. Innovation Points of -is Research

(1) We study the design of ASD children’s APP emo-
tional interaction and adopt IoT smart toys.

(2) IoT smart toys can improve children’s skills in
analysis, composition, comparison, judgment, rea-
soning, and so on and cultivate children’s depth and
flexibility of thinking [5].

2. DesignMethod of Emotional Interactive APP
Based on ASD Children

2.1. Concept of Emotional Interaction Design. Emotional
design is the designer’s use of relevant professional tech-
niques to integrate the appearance of the product, so that the
product can affect the human body’s senses through sound,
shape, and meaning, so that the spiritual communication
between people and things can have a certain resonance. In
the special product of toys for children with ASD, an
emotional design is needed to make the children feel warm.
Emotions are the positive or negative attitudes that a person
makes in the face of external stimuli. It can describe the
attitude towards surrounding things and personal behavior.
When a person adds personal emotions when thinking, it
will make things more complicated. Interactive design is a
design that determines the behavior of man-made systems.
From the user’s point of view, interactive design aims to
make the product easy to use and to make the whole process
pleasant and efficient [6]. Interaction design can enable both
parties to achieve a win-win situation. In the interaction
design between the interface and the product, the connec-
tion between the user and the product can be established to
meet the behavioral requirements of the controller and the
supply and demand relationship between the user and the
product. Game interaction design focuses on the player’s
behavioral interaction, so that a logical and intimate rela-
tionship between the child and the game is established,
thereby affecting the child’s behavior [7].

2.2. Research Methods

2.2.1. Literature Research Method. .e literature method is
to provide theoretical and mental contributions to the
subsequent research of the article by reading, analyzing, and
collating relevant literature materials and by comparing,
analyzing, and researching a large number of domestic and
foreign documents stored in the database [8].

2.2.2. Ethnographic Research. Ethnographic research is a
research method for detailed description and analysis of the
social and cultural life of a clear ethnic group. Studying
human work and life through observation and in-depth
interviews is one of the immersive research methods for
researchers [9].

2.2.3. Observation Method. Observation method is the
collection and perception of information by related research
workers based on the research summary or observation
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table, plus various sensory organs, and the use of other
auxiliary equipment to observe the research object. It has
been widely used in current experiments and is a very
important feature [10].

2.2.4. User Testing Method. User testing is also called
product usability testing [11]. Testers must use the product
to complete the general tasks assigned by the research team
and record and observe the entire process of using the
product.

.e types of research methods are shown in Figure 1.

2.3. Key Technologies of the Internet of -ings

2.3.1. Radio-Frequency Identification Technology.
Radio-frequency identification technology is one of the key
technologies in the Internet of .ings. It can communicate
data between the reader and the tag to identify the target, and
it is a noncontact automatic identification system that can
use radio frequency radio signals to automatically identify
and acquire targets. In the smart toy, the child’s signal can be
identified and can be tracked and observed [12]. .e system
mainly includes a computer network and a reader. .e
electronic tag is composed of a chip and an antenna and is
mainly associated with an object to identify the object, and
the electronic tag has a unique electronic code to store
related object information.

2.3.2. Global Positioning System. .e Global Positioning
System is a combination of satellite and communication
technology for application [13]. GPS is an indispensable part
of the Internet of .ings technology. Due to its high-pre-
cision, high-efficiency, and automatic characteristics, in the
development of smart toys, it cannot be affected by time and
space, and can quickly, accurately, and effectively obtain the
three-dimensional position, duration, and speed of the
target. .e development of this technology can detect the
early symptoms of children with autism and lay a solid
foundation for subsequent surgery.

2.3.3. Data Analysis and Processing Technology. At the ar-
chitecture level of the Internet of.ings, the type and amount
of information transmitted from the perception layer to the
application layer are gradually increasing, and the amount of
data that must be processed and analyzed is doubling [14].
How to effectively mine, classify, and apply a large amount of
information is a difficult problem for the Internet of .ings.
Data analysis and processing technology is a key part of the
Internet of .ings technology [15]. Data analysis can extract
useful information and summarize it. Data processing is the
collection, storage, retrieval, processing, transformation, and
transmission of data. It is the basis on which the Internet of
.ings operates. Cloud computing can process tens of mil-
lions or billions of information in a few seconds, which
provides a shortcut for processing a large amount of infor-
mation collected from IoT systems.

2.4. Methods of Emotional Interaction Design for Smart
Toys in the Internet of -ings

(1) An Eye-Catching Appearance. .e designer should
design the appearance (shape and color) according to
the characteristics of children’s normal senses [16].
Because users and buyers are inconsistent, toys are
special, so appearance is a problem that designers
must solve, and both must be taken into consider-
ation. .erefore, the appropriate appearance can
make the gamemore relevant and havemarket power.

(2) Creative Game Play. .e psychological and emo-
tional design of children’s interactive toys is a
popular trend in modern toy design [17]. Interactive
design is a popular design category, and emotional
design is more of a creative behavior activity,
allowing people to go back to the source, start from
the emotions, and hit the heart directly. Combining
the two together can help in developing the design.
Smart toys are more popular with children and can
better help them.

(3) Variability and Continuity. Various children’s toys not
only have a specific shape, but can also be disassembled
and reorganized, thereby injecting emotion and vitality
into the toy [18]. .e continuity of children’s toys
means that the process of building friends between
children and toys is expanded. In the process of playing
with toys, it forms emotional nutrition [19].

3. Experiments on the ASD Children’s APP
Emotional Interaction Design Research
Based on the Smart Toys of the
Internet of Things

3.1. Intervention Measures for Children with Autism

3.1.1. Applied Behavior Analysis -erapy. Applied behavior
analysis therapy is to decompose the target task into smaller
tasks according to a certain method or sequence and con-
centrate on the task after training and decomposition in a
certain period of time. After each task is completed, a certain
enhanced stimulation will be given. .is method can split
the child’s complex conditions during the treatment of
children with autism and then conduct targeted treatments
to provide some help to children in need. As the child’s
ability gradually declines, it is necessary to give the child a
short and appropriate rest between these two tasks. Reha-
bilitation uses individual and specific methods. .ese
methods are systematic, scientific, and rigorous and are
maintained. .ey are strengthened to a certain extent and
maintained for a certain period of time [20].

3.1.2. Sensory Integration Training Method. .is means that
in the same environment, the children are given a variety of
stimuli (skin sensation, vision, hearing, smell, and so on) to
different sensory organs (blood vessels, muscles, and joints),
so as to stimulate the children’s brain to process and inte-
grate and gradually adapt to the environment [21].
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3.1.3. Structured Education Law. .is is a method of
combining certain things according to certain rules or forms
to help children with autism develop normal behaviors and
to help children with autism adapt to the family and society
to the greatest extent [22].

3.1.4. Game -erapy. .is includes observing the children’s
games and behaviors under natural conditions to vent the
children’s bad emotions, enhance the children’s resistance,
and promote the recovery of the disorder [23].

3.1.5. Music -erapy. Music therapy is to use music to
evaluate the physical condition andmental illness of patients
suffering from neurological and mental diseases or physical
diseases, and to determine the goals of music therapy based
on the evaluation results, so as to achieve the purpose of
repair and maintenance.

3.1.6. Interpersonal Relationship Development Intervention
-erapy. .e basis of autism is that children have ob-
stacles in understanding other people’s expressions,
emotions, and mental activities and sharing obstacles,
leading to obstacles in interpersonal relationship devel-
opment, and the use of interpersonal development in-
tervention therapy can break the children’s obstacles to a
certain extent, so that children can communicate with
others normally and express their feelings and ideas
clearly [24].

3.1.7. Picture Exchange System Law. Using the role of re-
inforcers, loneliness gradually improves the communication
skills and communication skills of symptomatic children in
the process of structuring [25].

3.1.8. Floor Time -erapy. It is a development-oriented,
systematic, and autistic intervention method that focuses on
the interaction between parents and children in the family
environment and emphasizes child-centered intervention
methods [26].

.emethods of intervention for children with autism are
shown in Figure 2.

3.2. IoT Smart Toy Model

Input: the number of smart toys k and the dataset
Y � y1, y2, . . . , yn  containing n objects.
Output: k number S1, S2, . . . , Sk  to minimize the
objective function.

(i)Select the number of toys k.
(ii)Randomly select k objects from the data as the toy
center c1, c2, . . . , ck.
(iii)Assign the object yi(i � 1, 2, . . . , n) to the nearest
smart toy center cj, 1< j< k in turn, where m is the
number of attributes of the data:

yi − cj
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(1)

(iv)Calculate the new center cj of each smart toy,
where Nj is the number of objects contained in the j-
th smart toy Sj:

cj �
1

Nj


yi∈sj

yi, j � 1, 2, ..., k. (2)

(v)If the smart toy center does not change and the
objective function is the smallest, the algorithm stops
[13].

3.3. Key Technology of Data Acquisition System. .e rela-
tionship between the time-continuous analog signal x (t) and
the frequency spectrum X (f ) can be expressed as

x(t) � 
+∞

−∞
X(f)e

i2πft
df,

X(f) � 
+∞

−∞
x(t)e

− i2πft
dt.

(3)

.e discrete sampling pulse signal x (nTs) recovers the
continuous signal. According to the Nyquist sampling
theorem, the sampling interval of discrete pulse signal x
(nTs) should satisfy condition Ts≤ 1/(2f), and when the
frequency fs of the sampled signal is more than twice the
maximum frequency fmax of the sampled signal, the sampled
signal can recover the sampled continuous signal, as shown
in 4 and 5; the interval is set to [-1/2Ts, 1/2Ts].

User test method

Observed

Ethnog
raphic
studies

research method

literature
Research

Figure 1: Research method type.
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x nTs(  � 
1/2Ts

−1/2Ts

X(f)e
i2πfnTs df, (4)

X(f) � Ts 

+∞

n�−∞
x nTs( e

− i2πfnTs . (5)

x(nTs) can completely determine X(f); x(t) can be de-
termined as follows:

x(t) � Ts 

+∞

n�−∞
x nTs(  

1/2Ts

−1/2Ts

e
i2πf 1− nTs( )df. (6)

4. ASD Children’s APP Emotional Interaction
Design Research Based on IoT Smart Toys

4.1. Market Research and Analysis. .e preparation stage of
children’s smart toys is the design analysis stage. .is stage
requires analysis and research based on the acquired in-
formation and finds out the useful information to be used.
.is information can be obtained from the Internet or

through your own experimental research. What we found
and the preparations we made were all to lay a good
foundation for the final design. .erefore, the content of
design analysis includes user analysis, market analysis, and
demand analysis.

(1) User Analysis. In the early stages of design, the final
design direction must be determined according to
the various attributes of the product user.

(2) Market Analysis. Market analysis is the analysis of
product cost, sales volume, and usage, investigating
market demand and formulating product develop-
ment directions.

(3) Demand Analysis. .e demand analysis is based on
the first two analyses, and its purpose is very
powerful. Starting from demand, design posi-
tioning is a common practice in all design fields.
User and market demands are dynamic and need
to be continuously and dynamically adjusted
according to demand analysis in different time
periods.

Applied Behavior
Analysis Therapy

Sensory
training

Structured
education

Game cure

Music
therapy

Interpersonal Development
Intervention Therapy

Picture Exchange System Act

Floor time therapy

Interventions
for children
with autism

Figure 2: Intervention measures for children with autism.
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4.2. User Analysis of Children’s Emotional Interactive Toys.
.e emotional design of children’s interactive toys should be
suitable for children’s physical and psychological charac-
teristics. .e emotional process of general products is a
subjective consumer experience, that is, whether the pur-
chased goods meet their own needs, but toys have the
characteristic of distinguishing consumers from users, and
therefore, when buying children’s toys, parents are the
collectors of information and determine the main market
behavior. .e extent of children’s influence on their parents
and the impact on this behavior seem to be great. .erefore,
toy design should consider not only the feeling of the buyer
(parent) but also the feeling of the toy user (child).

4.3. Autistic Children’s Preference for Different Toys. .e
degree of preference for different toys of autistic children is
shown in Figure 3.

4.4. Different Genders of Autistic Children Have Different
Color Preferences for IoT Smart Toys. Different genders of
autistic children have different color preferences for IoT
smart toys, as shown in Table 1.

It can be concluded that most boys prefer colors with the
highest purity of 100% and prefer different purities of the
same color. .ere is no obvious difference in girls’ prefer-
ences for different purities. .ey prefer colors with a purity
of 25%.

5. Conclusions

With the development of economy and the continuous
advancement of technology, various electronic products
have been integrated into all aspects of people’s lives with

their advantages such as convenience and speed. It can be
said that electronic mobile terminal products, smart toys,
APPs, and so on have been closely related to people’s lives
and are inseparable. .is article studies the emotional in-
teraction design of IoT smart toys from the perspective of
children’s cognitive development and follows the charac-
teristics of smart early education toys, the interaction in-
terface model, and the information interaction model of
general smart products. We constructed intelligent early
education toys and analyzed the child’s interactive model.
Based on the basic principles of Internet user interface
design, guided by children’s physical, psychological, and
emotional needs, the principles of emotional visual design of
children’s products are constructed. Based on the principle
of emotional visual design of children’s products and based
on the three-level theory of emotional design and the flexible
use of design elements of emotional symbols, we will explore
how to design children’s product emotional visuals. It has
helped autistic children recover well. However, China’s APP
interface design started late, and interface design is still
relatively unfamiliar to most people. .e interface design of
the APP is mainly based on learning from foreign excellent
cases. .e product interface design with few originality is
still in the exploration and learning stage. For this reason, we
should design and explore from the perspective and thinking
of children’s interface.
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