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[Abstract]

This study aims to design and develop AirDeep-Room, a multi-sensor system for monitoring air quality
in various indoor environments. The system measures CO2, TVOC, particulate matter, temperature, and
humidity in real-time. By integrating multiple sensors, AirDeep-Room allows convenient correlation analysis
using low data format in real-time. The sensor system was installed in a server room and a classroom.
Data analysis showed a negative correlation of -0.24 between temperature and humidity in the server room,
and a positive correlation of 0.43 in the classroom, indicating different interactions. A high correlation
(r=0.69) between the number of students and concentrations of CO2 and TVOC demonstrated the
significant impact of occupancy on air quality. AirDeep-Room effectively manages air quality across

various environments and provides essential data for improving air quality in densely populated areas.

» Key words: Carbon dioxide (CO2), Total volatile organic compounds (TVOC), Particulate Matter (PM),
Temperature, Humidity, Correlation, AirDeep-Room
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I. Introduction
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II. Preliminaries

1. Related works

1.1 Particulate Matter(PM)
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1.2 Carbon dioxide (CO2)
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1.3 Total Volatile Organic Compounds (TVOC)
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1.4 MQTT Communication Protocol
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1.5 HTTPS Protocol
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1.6 Pearson Correlation Coefficient
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Table 1. Correlation Matrix
Features Content
The correlation coefficient ranges from
Range -1 (perfect negative linear relationship)
to 0 (no linear relationship) to +1
(perfect positive linear relationship).
The diagonal elements of a matrix
. always have a value of 1, which
Diagonal o .
indicates that a variable has a perfect
positive linear relationship with itself.
The correlation matrix is symmetric. In
Symmetry other words, it is symmetric around
the diagonal of the matrix.
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Fig. 2. Fine Dust Measurement Arduino Kit
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2.2 Importance of data accessibility via API
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2.3 Limitations of Public Data Utilization
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III. The Proposed Scheme

1. AirDeep-Room
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Table 2. Air Deep - Room

Sortation Content
PMSA003C
PM(10,2.5) PLANTOWER
TVOC SGPA.O.
Sensirion
Sensor C02 SCDA.O.
Sensirion
SHT40-AD1B
Temperature —
Sensirion
Humidity SHTA.O._AMB
Sensirion
ESPRESSIF
Mainboard Wireless module (ESP32-WROOM
-32E)Wifi
Color White
Device Size 86x63x25
Weight 999
Method/
Voltage USB ()
Line connection . .
Power one-size-fits-all
method
Line length 1,500mm
battery X
IoT Device IR 0
control
e KC 0
certification PM 0
2. System Architecture
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Fig. 4. AirDeep—Room System Architecture
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3. Data collection & Pre-processing
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4. Analysis methods & Results
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Table 3. Test lecture room Timetable

Date Time Course Name Count

13:30 ~ Computer

2024.04.11 15:00 Architecture 67
15:00 ~ .

2024.04.11 16:30 Java Programming 76

2024.04.15 1?:20:2[; Computer Network 63
12:00 ~ Computer

2024.04.15 13:30 Architecture 67

2 1500 ~ .

024.04.15 16:30 Java Programming 76
2024.04.16 1?:23;8[; Computer Network 63
14:00 ~ Discrete
2024.04.16 17:00 mathematics 17

12:00 ~ Preliminary
2024.04.17 14:00 start-up design(A) 36
14:00 ~ Preliminary
2024.04.17 16:00 start-up design(B) 37
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