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Classification of the presence or absence of underlying disease in
EEG Data using neural network
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Abstract In January 2020, COVID19 plunged the whole planet into a pandemic. This has caused great
economic losses and is causing social confusion. COVID19 has a superior infection rate among people
with underlying disease such as heart disease, high blood pressure, diabetes, stroke, depression, and
cancer. In addition, it was studied that patients with underlying disease had a higher fatality rate than
those without underlying disease. In this study, the presence or absence of underlying disease was
classified using EEG data. The data used to classify the presence or absence of underlying disease was
EEG data provided by Data Science lab, consisting of 33 features and 69 samples. Z—score was used
for data pretreatment. Classification was performed using the neural network NEWFM and ZNN engine.
As a result of the classification of the presence or absence of the underlying disease, the experimental
results were 77.945 for NEWFM and 76.4% for ZNN. Through this study, it is expected that EEG data
can be measured, the presence or absence of an underlying disease is classified, and those with a high
infection rate can be prevented from COVID19. Based on this, there is a need for research that can
subdivide underlying disease in the future and research on the effects of each underlying disease on
infectious disease.
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Fig. 1. Frequency of EEG_Data
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Fig. 2. Right EEG without underlying disease
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Fig. 3. Left EEG without underlying disease
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Fig. 4. Left EEG with underlying disease
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Fig. 6. Structure of ZNN
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Table 1. Experimental conditions

Method for Class Decistion sum of matched

Method for Ordering Feature calculation with match count

Adjust Rate for Vertices 0.03
Adjust Rate for Weights 0.04
Count of Training 100,000
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Table 2. Description of Feature [9]

Order Category Item Description
brain cell activity, degree of development, and degree of aging
1 Peak freq L left brain peak frequency —age: Normal range—
1 year old: 5Hz or higher
3 year old: 6Hz or higher
5 year old: 7Hz or higher
2 Peak freq_R right brain peak frequency 8 year old: 8Hz and above
10+ : 8Hz to 12Hz
3 SEF50%_L left SEF50% frequency Brain fatigue(analyzed through the location of the Far Worth
- Spectrum (SEF)50% cumulative frequency and the alpha
4 SEF50%_R Right SEF50% frequency eigenrhythm peak frequency position)
5 Kurtosis_L left brain kurtosis
- - - - Brain health
6 Kurtosis_R right brain kurtosis
7 Skewness_L left brain skewness
- - Brain activity(peak bias)
8 rest Skewness_R right brain skewness
9 electroencep Delta_L left brain delta power
halogram - - a deep sleep
10 Delta_R right brain delta power
11 Theta_L left brain theta power
- - a sleepy or deep meditation poem
12 Theta_R right brain thetar power
13 Alpha_L left brain alpha power
Relaxed
14 Alpha_R right brain alpha power
15 Beta_L left brain beta power ) ) o
Awakening state, conscious activity, general work
16 Beta_R right brain beta power
17 Gamma_L left brain gammer power
Activate in High cognitive action
18 Gamma_R right brain gammer power
19 bal_L left brain balance
balance of body and emotion
20 bal_R right brain balance
21 low_cs low level balance
22 med_cs middle level cognitive intensity intensity of cognitive task induced brain wave gamma wave
23 high_cs high level cognitive intensity
24 low_ct low level cognitive speed
25 med_ct middle level cognitive speed Cognitive tas recognition and response speed
26 high_ct high level cognitive speed
27 low_cont low level concentration
28 med_cont middle level concentration Comprehensive Level of Concentration Evaluation
29 high_cont high level concentration
30 workload workload load The level of stress you feel when you perform a task
recognition Gamma power of the left brain wave
31 electroencep act_L left brain Degree —problem—solving tendencies:logical, analytical, linguistic,
halogram mathematical and sequential information processing methods.
Gamma power of Right Brain wave
. . (if the right brain is more active,
32 act R right brain Degree — Problem—solving propensity:similar, intuitive, non—verbal,
spatial and total information processing methods
33 Sex Target sex information 1 : female, 0 : male
1 : high blood pressure
2t diabetes
3 cerebral apoplexy
. 4 depression
34 Unfierlymg Underlying information 5 @ cancer
disease

6 : hyperlipidemia
7 : herpes zoster
8 : hypacusis
9 ! etc....
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