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Abstract Due to the COVID-19 pandemic, there is a growing demand for respiratory protective
equipment that incorporates smart technology. Such equipment not only safeguards users' breathing but
offers various functions, including the removal or detection of environmental contaminants. This
equipment is beneficial for preventing not only the spread of COVID-19 but other infectious diseases as
well. This study emphasizes the necessity for smart respirators that can more effectively address the
spread of infectious diseases like COVID-19, and contends that the integration of smartwatches, IoT
technology, and machine learning is crucial. Furthermore, decision tree (DT) and support vector machine
(SVM) models (both of them machine learning techniques) were employed to construct a model to predict
and classify air processed through smart respirators by using data from Company A's full-face smart
respirators. The DT achieved a classification accuracy of 97.24%, while the SVM reached 96.24%. The
application of machine learning techniques can facilitate detection and classification of leaks in smart
respiratory protective equipment, thus helping to prevent the spread of infectious respiratory diseases.
Consequently, further development of smart respirators using these techniques is anticipated to play a
significant role in addressing global infectious disease issues.
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Table 1. Characteristics of each level of respirator

Level Characteristics Picture
provides the highest level of
Level A protection and protects all areas
including breathing, skin and (&" "
eyes AR
used for respiratory protection
Level B and almost completely blocks
dust, gas, steam,
microorganisms, etc £
used for respiratory protection
Level C and blocks some of the
particles in the air -——
-
provides the lowest level of
protection and does not provide
Level D resplra'tory pr'otectlonA These o
protective equipment are used
to prevent dust or indirect e o
contact
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Table 2. Characteristics of smart respirator
Item Characteristics Picture
ACTIVE+ quality reatiing
monitoring
supplies purified air in real time
ATMOBLUE | as you breathe by filtering fine
dust, viruses and germs in the air
LG PuriCare b.uilt-in air filter and Bluetgoth
. | microphone, sensor automatically
Wearable Air . . )
" adjusts according to user's
Purifier N
breathing volume
supplies purified air when you A
02 Curve breathe by filtering dust, v1ru5fas
and germs larger than 2.7um in b
size \J
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Pressure/Illumination/Movement
Improvement of comfort in the

Nightingale mask interlocked with cough /
smart watch, analysis and
prediction of fatigue
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Light/Motion

Cought/oice

User Mabile APP

User Profile
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Data preprocessing
Data leamning

Decsion Tree
Logistc Regression
Rardo Forest
SM
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Model evaluation

Model deployment

Fig. 1. Framework for data analysis
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Table 3. Data collection method

Item

method

Picture

Data collecting
device

Respiration data collection using|
iot device and positive airway

pressure device

¥




SHARSH/| &38R R A243 A4, 2023

Respiration time series data
collection using IoT and
Bluetooth

Data collecting

Data
visualization

Graph of respiratory time series
data

Dashboard to check labeled
data

Data
monitoring
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Fig. 3. Python library code of analysis
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