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ABSTRACT
Received: December 4, 2018 Using crowdsourced sensor data collection technique, it is possible to collect high-density
Revised: December 18, 2018 ground vibration data which is difficult to obtain by conventional methods. In this study, we

have developed a crowdsourced ground vibration data collection system using MEMS sensors
mounted on small electronic devices including smartphones, and implemented client and
server based on the proposed infrastructure system design. The system is designed to gather
vibration data quickly through Android-based smartphones or fixed devices based on Android
Things, minimizing the usage of resource like power usage and data transmission traffic of the
hardware.
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Fig. 1. Overall server-client data flow diagram of proposed data collection system
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Fig. 2. Data and message handling procedure during ground vibration event
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Table 1. Comparison of major functionalities between MyShake, Earthquake Network (EN) and proposed system

Functionality MyShake EN Proposed system
OS requirement Android
Purpose EEW and data acquisition EEW Data acquisition
Data acquisition rate 25Hz Maximum rate allowed from device
Vibration detection method ANN Standard deviation Standard deviation, CNN
Limits activation according Requires screen off and Limits activation according to

Power usage limit .
B to battery status external power source assigned schedule and battery status

Limits monthly data usage,

. Requires Wi-Fi wh One t issi . -
Data usage limit equires Wi-F1 when e franstuission pet requires Wi-Fi when transfer
transfer large data 180 seconds
large data
Live data monitoring Not available Available
Stationary client Not available Available

ALl A= ANLEE 50] Azt 7o B MEMS 7F5EA] 9 Android Things 718H2] 7144 1S 59t A2k9E4A
73 715t 2|5t 25 3 AAE Ajtstal o= /\]‘%* TSI 7 AAl= Th Y] Sl dE 9 4
F|ASIE QIR AR AAIE Bl B84 B 5842 Fdisfetaza} sieict

MEMS AllX| 0] 452 ALk o) o] w57 1stal Q1O ™(Kong et al., 2016a), ©217H - AFHE2 FFoll= A&524] 0 & ot
e Ao 7)== 4 e o 8 *iW—JH 2= 50 EF’"—* A AR SEAED 4 Ut T ol e 28

AF AL

2 A7=2018 % A EAAATAKIGAM) F8ANY A0 = 2| ke A-1afA|Ql <2126l o5 2 2]~ 3
712 913t Geo-CPS 7|4t ZEhE 7|4 2h4 7 GP2018-002 :18-3415) Q] Agto & 4-88x|gl5ch
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