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ABSTRACT

In an advanced modern society, among air pollutants caused by urban industrialization and public transportation, fine
dust flows into indoors from the outdoors. The fine dust meter used indoors provides limited information and measures
the pollution level differently, so there is a problem that users cannot monitor and monitor the data they want. To solve
this problem, in this paper, indoor air quality data fine dust and ultra-fine dust (PM1.0, PM2.5, PM10), VOC (Volatile
Organic Compounds) and PIR (Passive Infrared Sensor) are used to measure fine dust. and a monitoring system were
designed and implemented. We propose a fine dust meter and monitoring system that is installed in a designated area to
measure fine dust in real time, collects, stores, and visualizes data through App Engine of Google Cloud Platform and
provides it to users.
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Fig. 1 System configuration.
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Table. 1 Development environment

141

Local PC
(6N Windows 10
Develop IDE Eclipse 2020.03
Develop Language Java 8
Database Local GCP Database
Server
GCP type App Service
Database Data store -5.7.17
Local Asia 4 (korea server)
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Fig. 2 Fine dust measurement device sensor schematic
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Table. 2 Each step of the process

ste sensor Communication data
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i2¢ serial data .
Measure | 30 numeric data
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ff‘;d wiFi | SSF ij’g;m 2,PIR,PM1,0, PM2.5,
aa 1 PM10 numeric data
GCP . Temp,humi, TVOC,ECO
iz‘t’: Data ObeZﬁnI;ItTT 2,PIR,PM1,0, PM2.5,
store PM10 numeric data
user GQL JSON format Query statement
query | query
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Table. 3 5 levels of fine dust color expression

Color State PM
Red Very bad PMO.5
Yellow Bad PM1.0
white usually PM2.5
Lime good PM4.0
Blue Very good PM10
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User
1D INT
Device ID VARCHAR(10)

v
Region Device
ID INT ID INT
redate DOUBLE Station ID VARCHAR(10)
aid VARCHAR(10) Region ID VARCHAR(10)

Station Air

........... N
D INT PIR  VARCHAR(10)
region ID  VARCHAR(10) Temp VARCHAR(10)
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Table. 4 DB server development environment

CPU Intel Core i7 3.70Hz
H/W
Memory 8GHz * 2
oS Window 10
S/W Arduino Arduino sketch IDE
Eclipse 2020-03 R
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2020/5/12 (Tuesday) £:35:44
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Temp: 22.51 ¢
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Temp: 22.52 ¢ Humi: 51.42 %
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PM57003 ERROR
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Fig. 5 Data collection process
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Fig. 7 Test of data communication between meter and
server
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Fig. 8 Monitoring system real-time measurement value
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