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Ad-hoc Networks Using Smart Homes in an Earthquake Disaster
— Delivery of Rescue Request MAP Data for Buried Victims

RAITO MATSUZAKIY®  HIROYUKI EBARAL:P)

Received: March 8, 2012, Revised: June 18, 2012/July 26, 2012,
Accepted: August 27, 2012

Abstract: We propose a rescue support system for victims in an earthquake disaster, using home servers of
smart homes that realize a comfortable home environment by sensing, and aim to achieve this system. In this
paper, we consider the method of data delivery to achieve our system. Our proposed system is starting com-
munication between neighboring home servers, and set up ad-hoc networks, when it detects the Earthquake
Early Warning. By sharing information with each other through communication, each home server identifies
buried victims etc. by information such as being at home after the earthquake, and generates a Rescue Re-
quest MAP. As we can get the Rescue Request MAP by mobile devices from home servers, this system can
efficiently help rescue operations by rescuers and local residents. To achieve our proposal, we must consider
a disconnected communication problem, because the home server can’t be put in park area, factory area,
and so on. Therefore, we propose to set repeaters to aid communication between home servers. In order
to evaluate performance, we measure actual experiments for wireless LAN communication as preliminary
experiments, and perform simulations with modeling systems based on actual experiment results. From our
simulations, we quantitatively show the penetration of smart home that needed to achieve this proposal, and
find that this system can maintain in the low penetration rate by setting repeaters. We also show amount
of information a user with a mobile device gets, when the user walk around freely for collecting a Rescue
Request MAP. As a result, we found that our proposed system can be maintained in the penetration rate of
50%.
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Fig. 1 Example of services by smart home.
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Table 1 Rescue Request MAP information to be shared between home servers.
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Fig. 2 A case of receiving the Earthquake Early Warning.
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Fig. 3 Construction of Ad-hoc networks.
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Fig. 4 Acutual equipment model.
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Fig. 5 Experimental model of Indoor-Outdoor-Indoor.
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Rl LOBRWEFHICIT>TB Y, FHICEEYIFEAL
LaWnEHicLTws, @fEHEHE 10m 205 10m i
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Fig. 6 Experimental result of communication range by

Outdoor (Response time).
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Fig. 7 Experimental result of communication range by

Indoor-Outdoor-Indoor (Response time).
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Table 2 Parameters in simulations.
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Fig. 8 The case of too large distance between repeaters.
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Fig. 9 The user behavior according to the self-avoiding random

walk.
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10 YIal—varxz)y (FEFX)
Fig. 10 Map of simulation area in Abeno-ku.

11 Y3alb—varzy7 (ux)
Fig. 11 Map of simulation area in Asahi-ku.
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Fig. 12 Characteristics of connection rate in Abeno-ku

(without a repeater).
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Fig. 13 Characteristics of connection rate in Abeno-ku

(with repeaters).
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Fig. 14 Characteristics of connection rate in Asahi-ku

(without a repeater).

100

98

W 7 50(m]
o= 2E 30(m]

68 -

— 70 v
€ H82 15[m]
— 68
iy
B s
o
= 48
=
=
I 36
B

20

10

G e e G

o 10 @ 3 48 50 68 70 88 98 100
EEE[%]
15 JHXOEGEFE (ks D)
Fig. 15 Characteristics of connection rate in Asahi-ku

(with repeaters).
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Fig. 16 Characteristics of connection rate by repeaters.
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Fig. 17 Characteristics of information getting by mobiles in
3,600 seconds.
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Fig. 18 The maximum amount of information getting from a

single home server.
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