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Investigating the potential of the Internet of Things Things Based on Fog Computing,

on the design and creation of an earthquake detection, warning and response system

Eisa Khoshvaght Soveiri', Mohammad Gheysari?
1- Iran loT Research Center Project Manager
2-Iran loT Research Center Executive director

ABSTRACT

Purpose and context: One of the effective solutions to predict, detection and declaration of crisis as well as automated actions following each
of the mentioned functions, is the use of rapid alert systems. The objective of this paper is to consider the Internet of Things technology and
introducing the best current architecture of this technology called “Fog Computing Architecture” as a tool to install and supporting warning
and immediate reaction systems in the field of seismography.

Method: This study is based on Syears experiences of researches in the field of internet of things as well as library-based methodology. More
than 40 articles have been studied and 15 cases were selected in order to write the article. By compiling the results and studied papers make
a new perceive in internet of things architecture based on fog computing to create and supporting the detection, warning and immediate
response to earthquake. Thus, the result presented as a local and conceptual model in order to design, install and execute an immediate alert
system of earthquake in findings.

Findings: The results of studying the articles show that Internet of things technology based on Fog computing has the ability to create a sys-
tem of detection, warning and immediate response in seismography and the system capacity to support different process cycles. Therefore
the successful projects in countries such as Japan, Mexico, America, etc. were choose as a model in order to answer the questions and meet
the objectives set out in this study, vernacular proposed architecture is provided in three layers based on Internet of things (loT) architecture
introduced by Cisco and its implementation pattern was discussed.

Conclusion: It is almost safe to say that none of earthquake zones in Iran, is equipped with a detection, warning or immediate response earth-
quake system and only a limited number of academic projects has been done in this regard. Considering the fact that 80 percent of Iranian
cities are at risk of earthquakes and almost 28 percent of the population live in these high-risk areas, designing, developing and supporting
of the earthquake early warning and response system with utilizing flexible tools, such as the Internet of Things, to support the cycle of crisis
management and preparedness of cities, especially metropolises is felt; So that in the future irreparable human and financial losses by the
disasters such as the earthquake in Rudbar, Bam and Kermanshah shall not be experienced again.

Keywords: Crisis Management, Internet of Things based on Fog computing, Earthquake Early Warning and Respond Systems

P> Citation (APA 6th ed.): Khoshvaght E, Gheysari M. (2018, Summer). Investigating the potential of the Internet of Things Things

Based on Fog Computing, on the design and creation of an earthquake detection, warning and response system. Disaster Preven-
tion and Management Knowledge Quarterly (DPMK), 8(2), 173-186.
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1. Early Warning System (EWS)
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2. Primay
3. Secondary
4. Front Identification Method
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1. Earthquake Early Warning System (EEWS)



Wl e Jos opl il s 5 4500 5l L2STy e SO
L Toeile 4 olust SWalsy b g 2(miile 4 cpile DL Ny
3ybe sdeali b o Slbns S 4a Slalne 15 anlale
s Sal b @ Wl bl S Cad bre ol o Ll
Gilag axeds foles s wisd Jl) ) glas 4 Al
el Sl Sl sLal Ol psgie 55 5,5, cpl 0sd
Slesls 5 2 1 (SSeW) (o8ls oles s ST a5l s
3l ul a8 o SIS s e b sl b5 s e 9350
(YN silsss) ssbi 25k 5 5 4u ol 4 i
s a3l ol 40 Sllone 4Y 5 40t 0¥ Sl (F) IS8 s

]

\yay Ql:......-\.?crj.sZJMcrLMSJJJ/Q'ﬁCﬁﬁ.\A}dJS.‘LﬁJJBMM

5o ohais abls sl ol 5l aw .28 8 15 wslizul 5 50
8 glensly e 50586 51480 Jlo s 0350 0 ges gl
s K55 P el 2l ) g 4l ae ol 5o bl )
(K Gl 4 5B sble pl S LS’.l?";T Shesssle 5o las 4,
Gl 0l 555 T 5l m3 sy bz se IS5, ¢
ar Ol S e 5585 pas 0los so 4 5 g 58y 0l s
s Lol b cde o wlole s o585 o800 55 (Js an
(YooY 0lan 5 kS i (5 i

1o Sl (6 jlons

S

oo i S8l L Sl TSl G pprapeS

Ineludi;
= Data Nitering, chearp, sggregation
= Packel content inspection

- fartwork

Edge (Fog) Computing
(Data Element Analysis

& Transformation)

nnnbvBca

= Thresholding

Figure B.  Level 2 and 3 Gonneclivity and Data Element Analysis Example
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5. Involve Machine-to-Machine (M2M)
6. Human-Machine Interaction (HMI)
7. Jiang et al.

8. Fanetal.

1. Gasparini

2. The OpenFog Consortium
3. Cloud to Things

4. Fog Nods
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6. CBEWS

\yay QL“....AJgrjs3;\4‘1‘&2&3)35/&)@@)&&36&&&‘3@@

Olse o gldlie s ((YoVF) b 5 sigmls
5 ot e S5 4 ad Jlesl LA S5zl 55l
bl slas gt 51 (0S e @ BT 3 e Ll
B L N N T1 - T T RRE
Ces gl L aedipe sl Ss8 Sl e dlde (golone
Syl sl sST 528 g mly plag s i) Slelbl syl
N B R P B P K S T .slsls
Sble G 4 ol Ce ((MQTT) oy J&5 5 Joo (S5
53550 gy s S Sy e sl lats

e G 32D) ETH J&asls 5T (YoVF) Ty ssdsn
b dyls by malS s s sty olee o gldlia
35 e s 2basl sla,siS Sslel Blas & (adly ol
Sl oly gzl o3 (So S 1 dils oiig e 5008 5L
3008 dslsams ke e Gt 4 S s
9355l Bb hls falS Cur o by 5iS & uS e ol
NS g sl m o G lade gbapta Ol 6255 ¢
2Ol 8ls plos s 35 6Ky i b sl b
3lesb ln s gy [ Kan 5 U3 ST sl p2r 9 0y
SLal izl sl S el szl oF g8y 5l am s s
Olse ripmes S (0 0l e rl & ol 6l 01
o w2035 (g5l oy 51 S B opl S 4 &S uS
GV [P SR V7 B

S8 Dlste s g 558 wbiohl (Y410) e
Sl 5 slaslasa 1 ABly olog 25 ol ks S
Sl i 93 50 15 (s s 305 slslel,y ladas s
B RVCYSP W IS PR B P IV TA NPT ST VS ¢
el 5 5 ekl sl whe (s olse 4 A5 m e
g\)r,gﬁ,gﬁwdw)\,g;ubuu&q?i\m
el asls olamsl of sl sl iy s 4305 SGms s
limas 5 il SIS 15 A5 g it sbasbls 5l Ul

Som 92 A5 b b 2alS sbs sl mal s age

1. Enablement Web Sensor

2. Message Queuing Telemetry Transport
3. Wiemer

4. Meier
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1. Mercy Corps and Practical Action
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1. Fog Computing
2. Early Warning Systems (EWS)
3. Integrated crisis management (ICM)
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