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Abstract

In this paper, we propose the controllability function and service design to efficiently implement

the control of the disaster communication network, using Internet of Things(IoT) Technology. In

accordance with the spread of Information Communication Technology(ICT), the era for building a

disaster communications system without exclusion over the entire areas has emerged. National

wireless mesh networks for public safety and disaster relief have been evolving to strengthen the

pre—disaster response system using the latest technologies through the convergence of various

technologies and services from the viewpoint of the command and control between disaster response

agencies. In line with such a technological paradigm shift, the controllability of the objects in the IoT

has been emerging as a key quality requirement of a disaster communications system. In this study,

the objects are classified by the subject of control according to the IoT component, such as data,

network resources and services in order to effectively implement their controllability. In addition,

based on the destination of

this controllability, technologies and services have been designed that

can reduce the damage caused by disasters. Technologies and services that were derived from this

study must be implemented in the current

disaster safety network systems together with the

establishment of an infrastructure for the networks in order that all persons are able to effectively

utilize the disaster communications system for their safety.

» Keyword : Emergency Communication, Disaster Communication, Public Safety-LTE, Disaster Safety Network, Victim
Communication, Disaster On-Site Communication
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Table 1. loT Layer And Disaster Network Area Mapping

The Disaster Network Area
Disaster Analysis and
Service Area
Disaster Transport Area
Disaster Sensing Area

loT Layer
Application Layer
Support Layer
Network Layer
Device Layer
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Table 2. The Main Technologies of The loT
Domain—-Specific Control Target

loT Domain Subject of Significant Teghnology
Control and Services
Dlsagter Smart Sensor,
Sensing Data :
Data Curation
Area
Disaster
Network Future Internet, SDN,
Transport
Resources CR
Area
Disaster Integrated Platform,
Analysis and Services EDA,
Service Rule Based Expert
Area System
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[ll. Disaster Communications
Controllability Interpretation

1. Disaster Data Standard Format and

Curation
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Table 3. Context—-Aware Smart Sensor Standard Data
Formats
Classification Main Data Feature
Basic Temperature,
) L : Common
Environmental Humidity, Air
) ) Factors
Information Pollution, etc.
General S(alr?SGi:tlfl(E)rz;te The Same
Information 9 Data Attributes

and Period, etc.

Context—Aware Ingredients, Sensing
information Proportions, etc. Purpose
The Flr.st Event lType, Pre—Defined
Analysis Severity of o
) Criteria
Information Events, etc.
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2. Disaster Network Resource Controllability
Range
AdAE WENT Y EAA) AdAlE WEQIES
Tk Al A, vIES A ], A VES A A, S F
EAF o Oig BA 7I15S gttt A = AEE
o] A= o] Ttk dlolHE Alste dEste AT
Fst= AYAE EYTL ARt} WES T A
A 3 O EA8E Gateway, 714, #HE, 29
24 AR E o] ghtt.
<= o]71% AMERY HEH g
we] dlolE & %5{}8}04 A8t AdAE] MENA el
Hurzﬂsﬁ Aol N5 obAE Al
= “USNeLocal Gateway<—>BcN<—>XH‘d
A oH T ERFE A ESABkE vk vIEY A Al o
& A 71 M| 27F et
HESA e SAE &4 o= F837] i v
JEM 7l &go] Hastn, <Table 4>+ wHIE IS
AdA 71w A= Ao s -0 YEAT 13 Y
ENT 72 YAl &A= 7k 7] Al oFR TRkl

[}
7k 2opd Al 71“5?% MRI=E EEEE Ao,

o,

2orlr o ot
:10
—111
rx

=

T
2
i)
5
o
l>
o o
o mg

Ol'N B

=

Table 4. Future Internet Main Technologies and Services

- Requested Technologies and
Classification ) )
Function Services
— Heterogeneous
Improvement network
prove connection BeN, MIH(Media
of Wired
and Wireless and control Independent
— Dramatically Handover), FTTH
Networks ) .
improving the
network speed
- IPv6
Innovation enwrlonment All-IP. SDN,
of Network provide OvenFlow CR
Architecture | — network b ’
virtualization
Application | ~ Autonomic
KSDSrvice— service Soft Switch,
— Context Intelligent Agent,
Based
aware—based EDA
Technology .
service

IV. Disaster Service Controllability
Design

1. Disaster Platform Function and
Configuration
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Table 5. Disaster Integration Platform Main Function

Main Description Related
Function - Technologies
Integration 'm”fr?;afn‘jeittoifge XM, XML,
of The 9 . Standard
Information accordance with the Repositor

standard metadata P y
— Classified according
to the metadata type
Anabsis | e e
of The ) g Data Mining
) — Disaster
Information
context—awareness
through the analysis
of information
Identification, Service
Connection | mediation and routing .
) Science,
of The of the services In
. ) Expert
Services accordance with the
; ) System
registration rule
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2. Disaster—Related Services Design
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Table 6. Disaster Services Science Activities

Classification Description

Result

— Establishing of the
service strategy

Service according to

Strategy disasters type,

— Service portfolio
management

Service
Portfolio

— Service catalog
management,
Service — Capacity,
Design availability,
continuity
management

Service
Package

— Service Asset
management,

— Release and
deployment
management

Service
Transition

Released
Service
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Table 7. Disaster—Related Services
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Type Target Related Services

— Notify degree of safety for
sensing objects

People — Notify the code of conduct

according to the degree of

safety

— Inform the person in
charge according to the

Governm degree of safety
ent - Operating SOP (Standard
Operation Procedure)
manual

— Notify the response system

Company and operating resource
supplying system

— Control transmission and

Sensing sensing cycle, and

Sensing Subject operating emergency

Target system

Sensing | — Announce the situations

Object using digital signage

— Making sure the need of
driving safety module of
smart sensor and the
power for recharge
batteries according to the
situation

— Declare the disastrous

Transporta situation against the
tion network equipment using
SDN

— Operating the connection

Integrated of service process

Platform according to the event
control rules

— Providing various
application services

— Warning, disaster damage
reduction process,
recovery process, etc.

3. Rule-Based Expert System Utilization
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Table 8. Event Processing Process Component

Component Description Note
The rule for defining
various events. It Event
Event_ e
expresses the Classification —
Problem . ) .
W situation of the event Defining the
("EP") ) L
in a descriptive Event
manner.
The unit which Defining the
Event_ } ) :
Unit contains event relationships of
("EV") problems. It is similar event types
to the class of between each
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object-oriented
. other
programming.
The object to The channel of
Process_ | connect final services event
Rule according to the connection —
("PR") relationships of event Specific
types. services
Crgatmg new servpes The system for
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Table 9. Basic Process Rule Syntax

Symbol Syntax Description
Providing B, if the

{ 1} {[A|B1]} | condition A inside [ ]
is satisfied

<< >> << A >> Returning tlhe result
of calculating A
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Fig. 4. loT Based on The Disaster Response Concept
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V. Conclusions
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