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Abstract By reviewing domestic and international papers, this study examines various fields in which
drones are used, and based on the results, fields are suggested in which drones can be used for the work
of firefighters. Overall, the research results show that drones are most commonly used for search (51%),
disaster and fire monitoring (35%), and delivery (14%). Specifically, in the search field, using a drone is
more efficient in terms of manpower, equipment, time, and cost than using people, which is the current
practice. Secondly, in disaster and fire monitoring, drones can analyze and identify disasters and fire
sites in real time. Therefore, it was confirmed that the use of drones is helpful in securing the safety
of firefighters and identifying a disaster site. Third, research in logistics shows that drones can secure
the so-called golden time in emergency situations by delivering rescue and relief supplies, emergency
medicine, and blood in short order. In a rapidly changing disaster environment, and considering aging
in firefighters, this study is meaningful in that it promotes drone utilization in the firefighting field by

investigating basic data on drone utilization plans.
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Table 1. Studies of Search and Rescue
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authors

contents

* Kwon et al.(2017)[13] ¢ Drones with autonomous driving function introduced into the search for missing

¢ San Juan et al.(2018)[14] persons

* Kang(2018)13]
e Arnold et al.(2018)[15]

¢ Search time comparison between drone and rescue team

¢ Tob et al(2020)[16] ¢ The verification of significant difference between the mannequin search time of the

* Karaca et al.(2018)[17]
¢ Claesson et al.(2017)[18]

water rescue team and the drone

* Cha et al.(2018)(0] ¢ Extraction and analysis of deep learning elements through the data of drones' aerial

* Jin(2019)[19] search patterns

e Lee et al.(2020)[20]

* Kim et al.(2017)[8]

e Tariq et al.(2018)[21]

e Gallego et al.(2019)[22]

¢ Coast guard and search for survivors using drones

e Lee et al.(2016)[7]
¢ Avanzato et al.(2019)[23]

¢ Search for people by detecting wifi signals sent from mobile devices

¢ Shamsoshoara et al.(2020)[24]
* Kim et al.(2019)[5]

¢ Search and rescue through swarm flight by using drones

¢ Quan et al.(2019)[25]
* Krishna et al.(2019)[10]
* Kobayashi et al.(2017)[26]

* Rohman et al.(2019)[11]

¢ Rescuer recognition using drones equipped with Pixhawk flight controller, SiK
Telemetry Radio, wireless receiver, transmitter system, image analysis system, and
infrared thermal imaging camera is proposed.

¢ Development of multi-sensory surveillance drone(MSD) with ultra-wideband(UWB) radar
system, radio frequency identification(RFID) system, and positioning system

e Valsan et al.(2020)[9]
e Llasag et al.(2019)[27]

¢ After a drone equipped with a PIR sensor detects a person's life, it transmits the GPS
coordinates to the rescue hub

e Mishra et al.(2020)[28] ¢ Proposal of drone with human activity recognition

¢ Silvagni et al.(2017)[12]
e Sibanyoni et al.(2019)[29]

¢ Proposal of a life search drone system based on avalanche beacon
¢ Search and rescue using a drone equipped with a 2D sound source location system
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Table 2. Studies of disaster and fire monitoring

authors contents
¢ Kim et al.(2019)[31]
« Verykokou et al.(2018)[39] * Analysis of damage scale after generating 3D disaster topographic information

and orthogonal image map using drone-mapping technology

* Kim et al.(2019)[40] ¢ Proposal for a system that can grasp support such as prioritization of

e Lee et al.(2019)[32] restoration in disaster-affected areas and the scale of damage

« Lee ot al010)41] * Proposal for a drone architecture system that transmits disaster situations on
a 3D screen.

e Nam et al.(2019)[42] ¢ Proposal of a program to evaluate fire severity through images transmitted

from drones
¢ Park et al.(201
ark et al.(2019)(33] * 3D reconstruction of collapsed buildings using images taken with drones

¢ Deng et al.(2019)[43]

.« Cho(2018)2] ¢ Finding a plan that can be used ing the field of disaster through drone

journalism

* Lee et al.(2018)[34] ¢ Analyze sections that may threaten the safety of nearby roads in the event of
a mountainous disaster

e Zhang et al.(2019)[38] « propose modelling of earthquake sites through multiple drones

¢ Simoes et al.(2020)[35]
¢ Provide effective data to firefighters by tracking and monitoring firefighters
e Pham et al.2020)[37] using drones

o Islam et al.(2019)[44] ¢ Proposal for a system that monitors the fire front to track and transmit the
moving route prediction situation

e Rabinovich et al.(2018)[45]

¢ Safe map creation for disaster victims through mobile GPS, tracking

e Aljehani et al.(2019)[36] . X
pedestrians and area scanning

¢ Al-Naji et al.(2019)[46] ¢ Life Signs Detector Using a Drone in Disaster Zones

¢ Transmission of post-explosive environmental conditions data using drones

* Mihnea et al.(2020)147] equipped with control system and image identification unit
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Table 3. Studies of Delivery(rescue kit, AED, blood etc.)

authors

contents

e Seguin et al.(2018)[51]

* Bickman et al.(2018)[54]

¢ Propose a method of delivering the life jacket of a drone by analyzing the average
time that rescue workers and drones deliver the life jacket

* Sanfridsson et al.(2019)[49] ¢ Delivery of AED to drone when cardiac arrest occurs

* Nair et al.(2019)[52]

¢ Transport inflating vest of drones through location tracking of wrist band equipped
with emergency button

e Sanjana et al.(2020)[50] through the app

¢ Information on drone medicine delivery, hospital information, and first aid methods

* Kim et al.(2017)[55]

* Propose a search and rescue method using drones which make it possible to save a
man overboard within 30 minutes of an incident.

* Amukele et al.(2017)[53]

Blood delivery using drones
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