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Abstract: Today, people are paying more and more attention to mental diseases, and 

the widespread incidence of attention deficit hyperactivity disorder in children has also 

attracted the attention of scholars in various fields at home and abroad. The article 

introduces the severity of attention deficit hyperactivity disorder in children, 

summarizes the traditional diagnosis methods and basis, studies the current status of 

research on this disorder at home and abroad, and shows the necessity of 

computer-aided diagnosis accuracy. The article introduces the research value and 

research status of EEG signals for ADHD, and also explains the importance of 

brain-computer interface for ADHD. In the last part, the ideas and prospects of using 

computer-aided interface technology to implement computer-aided diagnosis, 

intervention and treatment are proposed. 
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1. Introduction 

Attention deficit hyperactivity disorder is a common psychological disorder in children, 

and people call it ADHD for short. Nowadays, due to the increasing incidence of ADHD 

and implications for the future physical and mental health of children, ADHD has 

aroused widespread concern in the society.  

ADHD is a chronic psychological illness, the symptoms usually last for many years, 

some people maybe accompanied by a lifetime. Most of the patients were children, and 

their ages ranged from 4 to 14 years old, the age of 8 and 9 is the peak period for the 

disease. More than 2/3 of children’s symptoms may last into adolescence, and another 

1/3 will last a life time. When the children has ADHD, especially severe patient and 

co-morbidity, If they have not get the promptly diagnosed and treated, the disease will 

gradually worsen, ADHD not only can impact their own study and life, and they cause 
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great harm to the family, school and society, but also will places a heavy burden on 

families and society. Most time parents neglect their children's mental health, they will 

have trouble with their work performance, daily life, or interpersonal interactions, 

when they became an adult, they usually have lack of confidence, the filling of frustrate, 

dispirited and unknowing agitated, Even depression. co-morbidity is also serious, when 

a child has ADHD, dependent personality disorder, antisocial personality disorder, 

op-positional defiant disorder are all coming soon, it is very terrible. Researchers 

generally opinion is the prevalence of ADHD is about 3%-6%, and the prevalence of 

ADHD in Chinese children is 4-6%, roughly, there are more than 20 million ADHD 

children in China, that's a huge number.  

At present, the diagnosis of ADHD is mostly clinical diagnosis, which is basically 

diagnosed by doctors using scales or observational. The Diagnostic and Statistical 

Manual is generally used, it’s from American psychological association, now to the fifth 

edition(DSM 5), In addition to International classification of diseases (ICD-10/11). Due 

to the uneven level of doctors, the guidance of children's psychological state on the 

diagnostic day, the subjective assumptions of doctors, parents and teachers, especially 

in the early stage of children's symptoms, it is difficult for doctors to make judgments, 

which is easy to cause misdiagnosis and missed diagnosis, which also delays the 

treatment of many children, thus causing other co-morbidity, resulting in lifelong 

psychological trauma.  

Compared with the scale diagnosis, neural imaging is increasingly advanced, and more 

accurate data and techniques are being used by people, structural magnetic resonance 

imaging (s MRI) always applied to the diagnosis of mental disorders. In recent years, 

EEG data have also shown differences between children with ADHD and those without 

ADHD. Nowadays, People are learning more about the brain, and more and more data 

is produced, Some mental disorders cannot be identified or judged by the naked eye, 

the accuracy of data and image processing by the computer can make up for this 

deficiency, So computer-aided diagnosis has become a trend of mental disorders. At 

present, computer-aided diagnosis based on Machine Learning (ML) has become a 

powerful tool for the basic diagnosis of mental disorders，Machine learning is the core 

of artificial intelligence and the fundamental way to make computers intelligent. It is 

used for induction, classification, and synthesis. Machine learning uses data to build 

ADHD classification models, in the automatic diagnosis of ADHD, feature extraction 

and classification tasks are particularly important, machine learning has the ability to 

learn like humans, it can build models from the data of many ADHD patients and 

normal people, through the training of existing data, let the computer realize the 

classification and prediction of the detected population, therefore, the basic diagnosis 

of mental disorders can be performed, which can improve the diagnosis efficiency of 



Volume 7 Issue 3 2020 

   36 

ADHD and save medical costs.  

 

2. Computer aided diagnosis of ADHD 

The difference in anatomical structure once became the basis for the diagnosis of 

mental disorders, study finds specificity of specific anatomical structure of brain in 

ADHD patients. In the early stage, the study found that the slow development of the 

frontal lobe of the patient ’s brain caused the myelination of nerve fibers to be relatively 

late; later, the researchers found that the structure and volume of the cerebral cortex 

of ADHD patients were significantly different from that of normal people; in addition, 

there were also abnormal anatomical structures in the thickness and folding index of 

the cerebral cortex; but relatively speaking, ADHD patients tend to be children, and the 

specific region feature extraction is not obvious, and the computer is not accurate 

enough in the brain specific region segmentation, coarse segmentation will generate a 

lot of useless data, which will interfere with the experimental results.  

In the study of EEG, it was found that the EEG signals of the children were different 

from those of normal children, Irregular basic waves, where theta waves appear widely, 

indicating low nervous system inhibition and slow maturity, a large number of 

polymorphic θ wave and medium-high amplitude θ wave activities can cause children's 

impulsiveness, lack of control, and inattention. In terms of EEG, the difference of wave 

modes such as α wave, β wave and θ wave can allow the computer to classify and 

diagnose children well.  

With the concept and application of the brain-computer interface, in addition to the 

anatomical structure, in addition to the EEG signal is easier to collect, the diagnostic 

scene can also change, children will not be fixed inside a certain diagnostic instrument. 

Children will have false positives caused by head twisting due to illness or young age. 

In the scene change, can make the diagnosis clearer and more comprehensive. In the 

summary of the scene, the computer will more effectively classify and diagnose. Even 

in the actual application of the brain-computer interface, when the computer obtains 

the child's EEG signal, it can be converted into a command to be displayed on the 

computer terminal by animation, guided by the computer and the assistant physician, 

let the child with ADHD play according to the animation instructions Form attention 

training to improve or treat ADHD symptoms.  

 

3. Research status of computer-aided diagnosis of ADHD at home and 

abroad 

Traditional computer-aided diagnosis is a method that uses machine learning. Machine 

learning is the science of how to use computer simulations or implement human 

learning activities, it is one of the most intelligent and cutting-edge research fields in 

artificial intelligence. It has powerful adaptive and self-learning information processing 
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capabilities. At present, in the diagnosis research of ADHD, many machine learning 

algorithms are also used, such as Random Forest algorithm, Decision Tree algorithm, 

Convolutional Neural Networks algorithm, etc.  

 

3.1 Overseas research status of computer-aided diagnosis of ADHD 

As Hinton et al.[5] Proposed deep learning in 2006, more scholars have conducted 

research on the diagnosis of ADHD based on deep learning, and there are currently 

many open source platforms for researchers to use, Caffe, TensorFlow, MXNet, Torch, 

Theano, And Microsoft’s CNTK, etc. The diagnosis schemes currently proposed are 

roughly machine learning or deep learning algorithms combined with s MRI magnetic 

resonance imaging and measurement of EEG power spectrum. The algorithm used is 

Support Vector Machine (SVM), or the introduction of deep confidence network, or the 

use of three-dimensional Convolutional Neural Network. According to Liying Zhang's[6] 

research on the automatic diagnosis of existing ADHD computers at home and abroad, 

it has been found that the accuracy rate has been 55 % -78%, and it is difficult to have 

a big breakthrough.  

 
3.2 Research status of computer-aided diagnosis of ADHD in China 

As the machine learning architecture becomes more and more mature, its algorithm 

has become the main technology for computer-aided diagnosis of various diseases in 

China. For the auxiliary diagnosis of ADHD, more and more researchers have joined. 

For example, based on image classification, Liying Zhang[6] accurately judges the 

clinical MR images of ADHD patients, and mainly studies the extraction and 

classification methods of the Region of Interest (ROI) of ADHD patients and normal 

people. Ying Tan et al.[17] Also classified MR images of ADHD patients based on wavelet 

packet transform and SVM, with an accuracy rate of only 62. 7%. Bofan Tian and 

others[18] based on the study of EEG signals of ADHD patients and normal people, 

found that there is a significant difference between them, and based on deep learning 

algorithms to improve the accuracy rate to 90%.  

It can be seen that the computer-assisted diagnosis of ADHD is still of research value. 

The traditional method uses too much MR image control classification, and the latest 

proposed EEG signal comparison undoubtedly has new directions and expectations.  

 

4. Application of Brain Computer Interface in ADHD 

The brain-computer interface (BCI) is a direct connection path between the human or 

animal brain and external devices. In the one-way brain-computer interface, the 

computer can receive signals or commands from the brain, while the two-way 

brain-computer interface allows two-way information exchange between the brain and 

external devices.  
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Brain-computer interface is a relatively cutting-edge technology, and it has not been 

widely used in mental diseases such as ADHD. But in the research of EEG signals at 

home and abroad, Bofan Tian and others[18], Pengfei Wang and others[10] analyzed the 

EEG phase synchronization and found that there were significant differences in the EEG 

signals of ADHD patients and normal people. The brain-computer interface can not 

only accurately extract EEG signals, but also allow EEG signals to form corresponding 

instructions, This also has greater confidence and expectation for future researchers to 

carry out computer-aided diagnosis and intervention of ADHD.  

 

5. Conclusion 

When the computer assists the diagnosis of ADHD and other mental disorders, 

regardless of the accuracy of the matter, the speed of data processing, or the diagnosis 

and rating of the patient, it is better than human eye. Computer-assisted diagnosis of 

mental disorders has become a trend. With the advancement of technology, people are 

less and less relying on human eyes to judge diseases. Today, with high incidence of 

ADHD, many children face misdiagnosis or delayed treatment, and in non-first-tier 

cities, there is no better doctor or better diagnostic method, let countless children grow 

up in sickness and co-morbidity. Therefore, computer-aided diagnosis is imperative, 

and more parents will not get along with their children in doubt, wandering, panic, 

accusation.  

Today, with the rapid development of science and technology, machine learning, deep 

learning, brain-computer interfaces and other technologies are more and more known 

and mastered by people. These powerful tools will become the stepping stones for 

people to explore the world. In fact, scholars also found that not only ADHD, autism, 

depression, etc. will have physiological differences. So with the help of computer-aided 

methods, I hope more and more diseases can be accurately diagnosed, not only rely on 

the human eye to make judgments, but human factors such as the quality of the doctor, 

the mood of the patient, the singleness of the scene, etc. also do not become the main 

problem of disease detection or delay.  

Accurate and efficient diagnosis is only the primary of computer-aided mental illness, 

We expect more ways to intervene and regulate mental disorders. For example, we can 

use brain-computer interfaces to receive signals and process the signals into games, 

and then use games to achieve disease intervention and regulation for children with 

ADHD to achieve diversification. The concentration training is not just to improve the 

illness of children through drugs, to achieve true drug-free psychological rehabilitation.  
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