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Neurological Dynamic Learning Mechanism Cloud
ADHD Auxiliary Diagnosis System
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Abstract

Attention Deficit Hyperactivity Disorder (ADHD) is an early-onset
neurodevelopmental disease. Its main symptoms are inattention,
hyperactivity, and impulsiveness. It affects 3-10% of children
worldwide, and 8.7% of children and adolescents in Taiwan meet
the diagnostic criteria with a population of about 220,000. It has
obviously caused obstacles to academic, interpersonal, and
family life. Therefore, early and accurate diagnosis and appropriate
treatment can effectively reduce the long-term impact of symptoms
on patients. Nowadays, clinical diagnosis is mainly based on the
scale filled out by the primary parents/guardians and the physician's
observation of the child's behavior according to the Diagnostic
and Statistical Manual of Mental Disorders (DSM). To overcome
the limitation of the current clinical subjective evaluation, our team
developed and designed the "Neurological dynamic learning
mechanism cloud ADHD auxiliary diagnosis system". This system
consists of three components as follows:

1. Novel embedded brain-computer interface device: To solve the
disadvantages of traditional EEG measuring instruments such
as time-consuming wearing, gel electrodes, and inconvenience
in carrying, we developed a wireless 8-channel embedded
brain-computer interface device. The device is equipped with
semi-dry sponge electrodes. According to the experimental
results, the electrode impedance is about 120 kQ, which is better
than the existing dry electrodes on the market. It is also highly

correlated with the signals collected by traditional wet electrodes.

2. Real-time physiological state display platform: This platform
includes five physiological state indicators, which are attention,
stress, fatigue, and left and right brain activation. Through the
real-time transmission of EEG, the dynamic changes of various
indicators of the subject can be observed.

3. Cloud Al-aided diagnosis system: Through pre-trained and stored
models in the system, class probability prediction and key EEG
feature analysis are performed, and an EEG evaluation report is
generated for clinicians to refer to, so as to achieve the purpose
of objective auxiliary diagnosis of ADHD.
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In the clinical trials, we recruited about 100 ADHD and normal
children from four major medical institutions, while collecting the
EEG data of the subjects' resting state and performing tasks, the
physiological state display platform can enable physicians to
observe the changes in their physiological indicators in real-time.
After the experiment, the EEG data can be uploaded to the cloud
Al-assisted diagnosis system. Based on the robust model trained
in advance, it can quickly predict the disease probability of the
new subject and calculate the key value of EEG features. Provide
doctors with a more objective diagnosis basis.
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Fig.2 Flowchart of signal preprocessing in the embedded Brain-Computer
Interface system.
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