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[Abstract]

A disaster safety communication network is a network that provides a network to terminals by temporarily building a base
station in a place where a base station is impossible in the event of a disaster. However, in the case of disaster areas, it is
difficult to receive a GPS signal if the building collapses or in mountainous terrain. Without location information, it is difficult
to determine the location of people in the disaster area, and even if communication with the base station is available, it is difficult
to rescue them. In this paper, to solve this problem, we propose a model in which an unmanned aerial vehicle equipped with the
network technology provided by the existing PS-LTE receives the signals from the terminals and calculates the location by TDoA.
In the proposed model, the unmanned aerial vehicle flies in a circle and receives signals, and as a result of the performance

evaluation, the location of terminals located within a 2km radius can be estimated.
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Table 1. Locating by wireless communication
W|re|<-?ss . Maximum Distance Power.
Communication Consumption
WiFi 35m High
Zigbee 30~60m Low
Bluetooth 10m Low
UWB ~10m Low
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Table 2. Essential functions required by the government
for disaster safety communication networks

Division Requirements

Direct call/Terminal Relay, Mobility,

Survival Reliability Congestion control

Individual call, Group call, Local
selection, Group selection,
Interception, Emergency call,
Terminal locating

Disaster
Responsiveness

Interoperability -

Operational efficiency Situational message

Terminal license, Encryption,

Security Security standard, Security control
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Table 3. Disaster safety communication
and reliability requirements

(9]

network survival

Division Unit Requirements
Direct Mutual direct call, Terminal relay
call/Terminal | *Securing the survivability of the
Relay terminal
Maintaining a call when the terminal
Mobility moves
*Stable call status
) Congestion Stable maintenance in case of
Survival control congestion due to user concentration
Reliability - - -
Independent | Exclusive call in case of base station
base—station | overload
Duplication Multiplg transmissipn medium
operation(M/W, Satellite, IP line)
Call quality Provides Seamless call quality
Important data restoration function
Backup

in case of system failure
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Fig. 2. Operation of disaster safety communication base
station
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Table 4. UAV parameters
Parameter Value(unite)
Number of terminals 16
UAV maximum transmission 1oW
power
Minimum reqqired power of ~70dBm
terminals
UAV Speed 180km/h
Turning radius of UAV 1km
Signal intervals 10s
Iteration 1000 times
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