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Abstract: Although collecting accurate disaster information in real-time helps lost and effective relief ac-
tivity at the distressed area, public communication line does not work well due to line breakage and/or
other disaster damages. Up to now, for collecting disaster information, we have developed wireless disaster
network information system using wireless LAN technology, constructed after disaster strikes. This system,
however, collects the disaster information only from evacuees which arrived at a shelter. For collecting
the disaster information from sufferers staying at the distressed area, we will propose a new method for
collecting the disaster information effectively through DTN (Delay Tolerant Network) consisting the suf-
ferers’ smart-phones. In this paper, we will propose a new method for collecting the disaster information
effectively through DTN (Delay Tolerant Network) consisting the sufferers’ smart-phones. By utilizing the
pre-determined shelters location and smart-phones employing GPS (Global Positioning System) function,
our proposal achieves following three features : 1) mitigating the number of needless message transmissions,
2) improving message delivery ratios without regarding the buffer size of the smart-phones, 3) improving the
communication performance regardless the network environment and/or routing protocol.
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Fig. 1 Disaster wireless system.
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Fig. 2 Disaster information collecting model by Disaster wire-

less system and DTN.
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Fig. 3 Message propagation model on disaster affected area.
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Table 1 Simulation parameters.

Parameter Value
Simulation Period 20,000 sec
Mobility Speed 0.9~1.0m/s
Transmission Speed 2 Mbps
Transmission Range 100 m
Message Size 250 Byte
Message Interval 110~130sec
Density of Relay Nodes 222 node/ Km?
Number of Shelters (Destinations) 2
Routing Protocol Epidemic Routing
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Fig. 4 Message relay routes.
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Fig. 5 An example of message relay area.
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Fig. 6 Message relay routes by application of message relay

area.
®2 AR
Table 2 Evaluation results.
Conventional | Proposed
Successful Delivery Rate 100% 100%
Message Propagation Delay 27.3 sec 27.7sec
Redundancy 1591.65 1291.53
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Fig. 7 Message propagation model on disaster affected area

having multiple message senders.

R 3 At — VL ZORFFILELR N T 7 A AR
Table 3 Relations between # of Msg capacity and its Buffer
size.
# of Msg Capacity | Buffer Size (MB)
200 50.00
175 43.75
150 37.50
125 31.25
100 25.00
75 18.75
50 12.50

R4 31al—¥a vt (L5km x 1.5km)
Table 4 Simulation parameters (1.5km x 1.5km).

Parameter Value
Simulation Period 5,000 sec
Message Interval 30sec
Number of Shelters (Destinations) 1
Number of Sufferers 4
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Fig. 8 Characteristics of successful delivery rate under Msg

capacity limitation.
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Fig. 9 Characteristics of redundancy under Msg capacity lim-

itation.
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Fig. 10 Characteristics of normalized message delivery rate

under Msg capacity limitation.
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Fig. 11 Characteristics of successful delivery rate of Spray and

Wait under Msg capacity limitation.
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®6 7rrE (dw =50,200)
Table 6 Rank setting (d,r = 50, 200).

Distance to IdealRoute
drk =50 d,—k = 200 Rank
~50m ~200m 1
50~100m 200~400 m 2
100~150m 400~600 m 3
150~200 m 600~800 m 4
200~250 m 800~1,000 m 5
250 m~ 1,000 m~ 6
1.0
2
©
0 0.75
el
g I
g 0.50
3
1] .
$ 0.25 dik=100m . —+
Q di=200m . -x
S dw=50m: %
%)
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Message Store Capacity

19 dy BERDYED T 2 7 TEOPHREROLA
Fig. 19 Characteristics of successful delivery rate of proposed

2 under varying d,j values.
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Fig. 20 Characteristics of Redundancy of proposed 2 under

varying d,, values.
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