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Development of a portable system for monitoring indoor particulate matter
concentration

Yoo Jin Kim', Hyun Seul Choi, Taesik Go'

Abstract Airborne particulate matter(PM) has been a global environmental problem. PM whose
diameter is smaller than 10 pm can permeate respiratory organs and has harmful effects on human
health. Therefore, PM monitoring systems are necessary for management of PM and prevention of
PM-induced negative effects. Conventional PM monitoring techniques are expensive and cumbersome
to handle. In the present study, two types of PM monitoring devices were designed for measuring
indoor PM concentration, portably. We experimentally investigated the performance of three
commercial PM concentration measurement sensors in a closed test chamber. As a result, PM2008
sensor showed the best PM concentration measurement accuracy. Linear regression method was
applied to convert PM concentration value acquired from PM2008 sensor into ground truth value. A
mobile application(app.) was also created for users to check the PM concentration, easily. The mobile
app. also provides safety alarm when the PM, concentration exceeds 81 pm/m’. The developed
hand-held system enables the facile monitoring of surrounding air quality.
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Fig. 1. Arduino sensors to compose the hardware.
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Fig. 2. Mobile app. design using App inventor for
Android.
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Fig. 3. Photograph of the test chamber.



48 921 23 e

X2 PMy 715, 0 - 1000 pg/m’Z 4
< HAEA FE HeE ekl

313 M WAl OIMHX| = 5 MM 4

b AAIG A o A7S E3) PMS7003,
PM2008, FS00202 HAIHA] Hx =4 449
)5S vWSIATh Fig 4% PMy 5%7F 0 -
1000 pg/m’ WA 7k Aol A ZA4 5
WA §% Fh(measured value)d}t AF1-g BX =
Q712 Z7 ¢k v 5% Fh(ground truth)©]
Exolny. 1 A3, ARAg AV AN 5
PM2008 AlA17F A3 gk ®9ellA 71 gkl
7R vAAA] FEy=x)E A5 (Fig 4).

ol& BFAo® Hrist] fal Fuks 7=
o= g AlFt AAHRMSE)E ALHeFelT)

= AR A= 2 AAT n = 103] A7
om, = Al SAE, © w3 54719 #
¢l ground truthE YFERATE

71 A7}, PMS7003 A4 432.8 pg/m’, PM2008
A= 256.0 pg/m’, FS00202 AlA = 338.0 pg/m’
2 Z}7} yelgth. RMSE @t HlmoA =
PM2008 AlA 7} 74 Zhgkell 717k gkel 54
A4S gelskalrt

o AIE MO EPM2008-S HIAHA] F e

b rd
— y=
% 1000 Lo yEx
] . " e
s P
s . .
DC/ = // A
E] | | /’ A
2 5004 o L A A P
o - [])
S L] .7 A
2 u P A = PMS7003
© LI o A PM2008
oLl aetee o e FS00202
0 500 1000

Measured value (PM,g, ug/m?)

Fig. 4. Comparison of PM;y concentrations
measured by individual sensors with their ground
truth values.
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Fig. 5. Linear regression for converting measured
PM;y concentration to ground-truth PMy concentration.
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Fig. 7. User-friendly mobile app. for PM
concentration monitoring.
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Fig. 8. Field-test of the developed PM monitoring
system.
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