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Implementation of Mobile Multi-sensor System
for Measuring an Environment
Ji—-Dong Juf, Jin—Seoung Kim”, Bong—Gu Kang*ﬂ, Jeachang Shim™""
ABSTRACT

The environment information such as dust, temperature, humidity, illumination and gas are very

important in daily life. We implemented multi-sensor system which made for measuring an environment

by using Arduino, ZigBee, and Appinventor. We also designed a packet for transmitting environment
data. The data are sent to the server via ZigBee and then it communicates to a smart phone via WI-Fi.
In this study, we added divers sensors, designed a protocol which made for transfer several kinds of
data and improve mobility for real time monitoring by using smart phones. The system was worked

well and the data was transmitted correctly to the smart phone.
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Fig. 1. Monitoring system configuration,
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Table 1, Sensors which are used in the experiment

Gas Sensor
(Ardu-ez)

Temperature and
humidity Sensor
(Sensirion TNH-SEN)

Dust Sensor
(Grove-Dust Sensor)

283 A A+ Table 13 Zth

°x AN AB5e Fig 29 23, % AlA 9
s Fig. 334 o

HA AAM e s ol Fig. 49 £t}

Fig. 5= Zt7te] A& ofFolx BEof #hzt
o AZg T AA BEY Z2EEY otk §
H 5T/ AA dlolEHE A2H 74 Al 7lEs
o] &3l PCE AFs=F FHsA. AEH v
HE AFH Mgl ZLE] 949 USB XBee B3
£ 538l 418, Processing[7,8] o012 ZAAH A
W 233 o] MEH dlolElE DB A& gt
2utE E 2232 < JIWE[9,1015 &85t

® e

Temperature
Parameter Condition min typ max | Units
Resolution ! 0.04 | 0.01 0.01 *C
12 14 14 bit
Accuracy = typical +0.5 °C
SHT10 maximal see Figure 3
Accuracy 2 typical [ 04 ] °C
SHT11 maximal see Figure 3
Accuracy 2 typical [ +03 ] °Cc
SHT15 maximal see Figure 3
Repeatability +0.1 °C
Operating Range :g ;gig o:
Response Time & |t (63%) 5 30 5
Long term drift =< 0.04 “Clyr

+ 3.0

+25
+ 20
+15

AT(°C)

+=1.0

+=0.5

+0u0

40 =20 0 20 40 ] a0 100
Temperature (*C)

Fig 2. Temperature sensor performance graph.



1022 ZEOICINES ==X X173 X8=(2014. 8)

Relative Humidity
Parameter Condition min typ | max | Units
04 | 0.05 | 0.05 | %RH
i 1
Resolution &8 | 12 | 12 | bt
Accuracy 2 typical 4.5 %RH
SHT10 maximal see Figure 2
Accuracy 2 typical [ +3.0 ] %RH
SHT11 maximal sea Figure 2
Accuracy ? typical [+20 ] %RH
SHT15 maximal see Figure 2
Repeatability +0.1 %RH
Hysteresis +1 % RH
Non-linearity linearized << %eRH
Response time ? |1 (63%) 8 5
Operating Range 0 100 | %RH
Leng term drift ¢ |normal <05 YeRHIyr
=10

+8
£ L, \ /
% SHT10
=
%5 T4 SHT11

*2 1 SHT1S
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Fig. 3. Humidity sensor performance graph,
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Fig. 4. Grove—Dust sensor performance graph,
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Fig. 5. Dust, temperature, huminity, and gas sensors are
equipped with an Arduino board and transmitted
data using wireless Zigbee,
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Fig. 6. The multisensor data transfer protocol.
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Fig. 7. Each sensor measures the value of the Arduino,

(b) Processing result (c) Application result,
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processing, application monitoring results, (a) Arduino result
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