[

USNZ 0|83t XI5tE HA ti7|&d ZUEY AIAH EE 9

=z 2011-48SC—-3-9

USNG ol 88 Aakd A} 07|87 e A28

( Environmental Sensor Monitoring System of Subway Stations Using
USN)

e =, A A"
( Joon-Tae Oh and Gyu-Sik Kim)

ok
of

2

Aol Aol PMy =8 Astd A9 A3E e & LUEPHolok Atk MEMERY HEEAHETA
227l L9ERE FUIHeR A Uk & =l AR A PMy vEE A&diA S48 fal, A3
EAE o] &sto] 3y vARASAS Aes FEATILA S o]k HEo], PMy, COCO, 5%, &k
bl 2 3 24
s

o o
o Il
tlo Yot rir

| EA5h5 1%87] S19) USN mUeld A28 75a90. o5 S48 A4 delns agsta w7 9
A7), 4AMHz A2, elm CDMA M2M 718 52 A§3tel 1 452 ek AsAe] by A3 24
o] 2ANA AL Fa e

2= n=

~§mﬁf

ot

o

Abstract

The PMjo concentrations in the underground should be monitored for the health of commuters on the subway system.
Seoul Metro and Seoul Metropolitan Rapid Transit Corporation are measuring several air pollutants regularly. In this paper,
the reliahility of the instruments using light scattering method is improved with the help of a linear regression analysis
technique to measure the PMjo concentrations continuously in the subway stations. In addition, an USN monitoring system
is implemented to display and record the data of PMj, CO/CQ,, humidity, and temperature. To transmit and receive these
measured sensor data, 24GHz Zigbee, 424MHz wireless communication, and CDMA M2M method are applied and
evaluated.

Keywords : PMyo, linear regression analysis, subway station, USN, Zigbee, CDMA.
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Fig. 1. PM measuring instruments in Jegi station.
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Table 1. Spec. of PM measuring instruments.
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. H el ]
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Fig. 3. Measurement data of E-BAM and HCT(Before
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7. 24GHz Zigbee T/R module.
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Table 2. Receiving success rate of wireless T/R modules.

s 424 MHz 24 GHz A&
T e g o6l
(10 mW) (10 mW)
30 ) 97
80 9 93
120 97 o3
£ 3 9254 259 $4 H2E D

Table 3. Receiving success rate of wireless T/R modules.
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TS g g (%
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Air quality measurement apparatus set up in
tunnel.

= &1 GO E]

27|73 ag| AlAHE
12. Air quallty management system.

PM,, (1) PM, (1)

0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
PH@ PM, 5@

0 500 1000 1500 2000 2500 lJn
Carbon Monoxide

500 1000 1500 2000 2500
Carhon Dioxide

500 1000 1§I]I] 2000 2500

0 500 1000 1500 2000 2500 0
Temperature

o 20 =50
£ I
10 £

1] i}
0 500 1000 1500 2000 2500 0 500 1000 1500 lelll 2500
Time{Hour) Time{Hour)

EldE=
13. Air quality measurement data in winter.
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