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Abstract

Developing Artificial Intelligence Tools using Mobile Networks for Management of

Military Mass Casualties, Republic of Korea

By

Hyo Keun No, MD

Background: The Korean military's current strategy to evacuate and treat mass casualties in
response to weapons of mass destruction is undeveloped.

Objective: We intend to find the approach to improve Korean military mass casualty evacuation
and treatment through advanced artificial intelligence (Al) and using mobile applications for
reporting.

Project Contents: Through the development of an Al-based mobile network platform and using
GPS information, the currently operating strategy for military emergency patient reporting will
improve to optimally triage and evacuate mass casualties.

Discussion: After the development of the new mobile network platform the military medical
personnel should carry out simulation exercises.

Conclusion: The Al-based mobile network platform can be a practical mass casualty care
solution for the South Korean military.
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Acronyms List

AFMC Armed Forces Medical Command, Republic of Korea

Al Artificial Intelligence

App Smartphone Mobile Application

CBRNE Chemical, Biological, Radiological, Nuclear, and Explosives

COVID-19 Coronavirus-19

EMS Emergency Medical Services

GIS Geographical Information System

GPS Global Positioning System

LTE Long Term Evolution (a type of 4"-generation telecommunication technology)
MCI Mass Casualty Incident

MOU Memorandum of Understanding

NATO North Atlantic Treaty Organization

RFID Radio-Frequency Identification

ROK Republic of Korea

WMD Weapons of Mass Destruction



Introduction

After World War 11, the Korean Peninsula was divided; the government of the Republic of
Korea was established in the south and the Democratic People's Republic of Korea in the north.
The 1950-53 Korean War was halted by an armistice signed in 1953 [1]. Since then, North Korea
developed weapons of mass destruction, including repeated nuclear tests and new ballistic
missile launches, to strengthen its asymmetric military capabilities despite economic difficulties
[2]. This poses a real threat not only to the Republic of Korea but also to neighboring countries
and the world, and the United Nations Security Council and other countries around the world
have worked closely together to come up with countermeasures and put pressure on North Korea

to impose economic sanctions [3].

Today, the world is seeing new threats that are different from the past due to the development of
weapons of mass destruction (WMD) (e.g., nuclear, biologic, and chemical) [4]. Accordingly,
individual countries are building more advanced defense systems to counter the threat of WMD.
In order to prepare for emergency situations, emergency medical systems for disaster situations
and transport and treatment plans for mass casualties have also been prepared. At present, the
Republic of Korea has quickly escaped the pain of war and has made remarkable advances in
public and private health care systems and technologies. The level of treatment for individual
injuries in the military medical system has improved considerably, but the strategic evacuation
and treatment system to cope with mass casualties has not deviated significantly from the

conventional battle-style manual.

Also, due to the serious low birthrate in the Republic of Korea, the number of men obliged to
join the military is rapidly decreasing. As a result, the Republic of Korea Army will be reduced

to 360,000 by 2022, down a total of 100,000 from the current level [5]. In response, the military



is stepping up efforts to develop a Warrior platform that combines combat and surveillance
drones with advanced wearable electronic equipment in which advanced wearable electronic
equipment is combined [6]. In addition, under the leadership of the Department of National
Defense, the army is striving to establish a battlefield ecosystem centered on artificial
intelligence (Al) information, along with the recent establishment of an Al research and
development division [7]. In the military medical field, the introduction of a mobile application
for reporting military emergency patients available to the entire military and the introduction of a
military medical evacuation helicopter system covering the entire territory [8] [9]. However, the
annual budget for military health care is expected to be reduced as the number of soldiers
continues to decline. As pushing for the number of combat troops to be cut, there is decrease the
number of medical personnel in the troops. Accordingly, it is necessary to improve the multi-

dimensionally military medical system to cope with changing situations.

Problem statement

The Korean military's current strategy for the evacuation and treatment of mass casualties to
counter the real threat of the use of modernized WMD remains at the level of response of the
traditional battle style of the past, limiting effective response in the event of catastrophic mass
casualties.

There were many difficulties in providing prompt patient evacuation and optimal recovery
treatment for patients as they had to go through the report of casualty occurrence through the
general military command system and upward evacuation system of the injured military
personnel from lower to higher units. If it was difficult to transport through the military's medical
system due to the complex of military command systems from injured patients-generated units to

higher-level units, they were sent to a private medical institution by contacting the nearest EMS.



Five years ago, the introduction of a mobile application for reporting military emergency patients
that can be installed on smartphones of military officials who can use mobile phones enabled
faster emergency patient reporting and the evacuation system of AFMC Emergency Medical
Operation Center. In addition, the recent deployment of a newly developed unit of military
medical evacuation helicopters has enabled the rapid transfer of military emergency patients
from anywhere in the country to higher-level medical institutions. As such, the military
emergency medical system for a small number of patients has made a lot of progress, but the
tactics of mass casualty treatment and evacuation are believed to limit the practical effect in the
rapidly changing situation of modern warfare, as they maintain traditional battle-style tactics of
dispatching the evacuation unit from the rear, which relies on the traditional chain of command.
Purpose statement

The purpose of this project is to find ways to improve the modern mass casualty evacuation and
treatment system of the Korean military, which can effectively respond to the threat of WMD in
accordance with the changing situation of the Korean military.

Research objectives

The objectives of this study are:

e ldentify the benefits and limitations related to the evacuation and treatment of mass
casualties according to the characteristics of the battlefield environment in Korea.

e Check the characteristics of the functions of the mobile application for reporting military
emergency patients currently used by the Korean military and check whether additional
functions can be improved and utilized.

¢ Identify the development of Al-based technology within the South Korean military and

the possibility of military healthcare.



Due to recent open changes in the Korean military, mandatory service personnel allowed to use
mobile phones in their units since 2020 [10]. As a result, all military personnel can use the
mobile application for reporting military emergency patients on their mobile phones. South
Korea is the world's No. 1 country with 4"-generation LTE communication penetration and has
network coverage of 97.5% in 2019 [11]. Taking advantage of these advantages at present, we
will consider the need to develop efficient mass casualty evacuation and treatment mobile
applications based on Al in this study.

Significance statement

In peacetime, the possibility of mass casualties from the use of WMD is low. Therefore,
preparing practical countermeasures in preparation for this is in the latter phase of the policy.
However, if such a situation occurs without a systematic system in place, it can cause massive
human and material damage that is hard to imagine. This is similar to the context in which the
current COVID-19 pandemics caused a global public health crisis [12]. Few before the COVID-
19 pandemics were prepared in advance for integrated countermeasures against the pandemic of
infectious diseases that could put individual countries into crisis in a short period of time. This is
because countries have expected that the potential for the pandemics of these worldwide
infectious diseases is low.

To date, North Korea has continued to conduct hundreds of WMD tests and tests despite
numerous sanctions by the U.N. and other countries around the world [13]. This could be a
relatively higher possibility of damage to WMD, especially for the Republic of Korea facing
North Korea. Therefore, the South Korean military is required to come up with countermeasures
related to the defense of more thorough chemical, biological, radiological, nuclear, and explosive

materials (CBRNE). This is the same in the military health care sector of South Korea. This will



be essential to the rapid evacuation of mass casualties and the improvement of the ability to deal
with them. The purpose of this research is to be achieved by improving and developing functions
of mobile applications for reporting military emergency patients operated by the Emergency
Medical Operations Center of the Armed Forces Medical Command, which is responsible for the
medical field of the Republic of Korea military.

Review of the literature

In the traditional strategy of dealing with mass casualties in the past, we sought to find literature
on disaster situations and respond to mass patient outbreaks utilizing various modern
technologies. Keywords used mainly in literature searches were "mass casualty", "disaster",

"mobile application”, "remote™,

triage"”, "transportation”, "evacuation", "artificial intelligence",

"machine learning", and "geolocation™.

1. Mass casualty evacuation and triage using advanced technology

Under a catastrophic emergency situation in which mass casualties occur, there is an absolute
shortage of response personnel. In disaster medicine, rapid and appropriate patient triage is
important for effectively treating and transporting many patients in a short time. For
implementing this triage, there was a study using augmented reality-based smart glass [14]. The
study conducted a randomized simulation study by dividing the subjects into three groups. They
divided it into a control group without technical help, a paramedics group with help from triage

algorithm, and telemedicine supported group using smart glasses.

A total of 362 cases of patient classification were carried out, and the patient classification
accuracy of the control group without technical assistance was 58%, but the average time

required was much faster at 16.6 seconds. The accuracy of paramedics with the help of the triage



algorithm was 92% (p=0.04), but the average time required was 37.0 seconds. The accuracy of
the groups receiving the telemedicine support was 90% (p=0.01), and the average time required
was 35.0 seconds. In groups using smart glasses, the average triage time was more than twice

that of the control group, but the patient triage accuracy was relatively accurate.

This would further reduce the time required for patient triage if they became more familiar with
the use of the smart glasses through repeated training. In the future, accurate triage using smart
glass at emergency sites is expected to be effective in transporting and dealing with mass
casualties. Of course, the use of such technologies will be limited to areas where appropriate

Internet connections are available to take advantage of smart glasses.

Attempts to use new technology in disaster medicine have been continued to carry out optimal
injury triage, evacuation, and treatment mechanisms. There was a study that used commercially
available Google Glasses to carry out full-scale triage exercise, identify casualties at disaster and
mass injury sites, and collect and transmit on-site information and videos [15]. Despite Google
Glass' short battery life and privacy limitations for the injured, the study found optimal results in
the triage, evacuation, and treatment of the injured in remote health care areas and disaster
situations. In this study, at the same time as triage using Google Glass in the field, and instant
reporting to the dispatch center, smart allocation of vehicles, personnel and resources was done

at the same time (Fig. 1).

Ultimately, the most important thing in mass casualty management is whether the triage,
evacuation, and proper treatment of the injured are done within the so-called “Golden Hour”. In
order to reduce this time required, the development of rapid and precise triage manual and
repeated simulation exercise has been carried out in the field of disaster medicine. In the future,

we believe that the use of skilled new technology will enable the rapid handling of more disaster-



prone mass casualties. Currently, in the case of the mobile application for reporting military
emergency patients developed and used by the Armed Forces Medical Command, medical
guidance for a small number of patients is possible due to video call function, but in mass
casualty situations, it is thought that it will only be a function of information transmission of on-

site situations or some triage guidance.
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Figure.1 Flow of Information from Google Glass to the Dispatch Center [15]

Ultimately, the most important thing in mass casualty management is whether the triage,
evacuation, and proper treatment of the injured are done within the so-called “Golden Hour”. To
reduce this time required, the development of rapid and precise triage manual and repeated
simulation exercise has been carried out in the field of disaster medicine. In the future, we
believe that the use of skilled new technology will enable the rapid handling of more disaster-

prone mass casualties. Currently, in the case of the mobile application for reporting military



emergency patients developed and used by the Armed Forces Medical Command, medical
guidance for a small number of patients is possible due to video call function, but in mass
casualty situations, it is thought that it will only be a function of information transmission of on-

site situations or some triage guidance.

Other study suggested that there may be many restrictions on the use of telemedicine at sites
where actual mass casualties occur [16]. The study sought to investigate the actual utility and
user awareness of telemedicine in large-scale disaster situations and to identify appropriate uses
of telemedicine. Ninety-two members of the U.S. Army's Forward Surgical Team (FST)
participated in the mass casualty simulation. Only 10.9% of the participants chose Telemedicine.
Participants thought the telemedicine improved decision-making skills in the treatment of
patients but did not improve the timeliness of patient management. Participants reported
confusion about the role in the team, time constraints, noise in the environment, and difficulties
in actual use in various environments as limitations for the use of telemedicine in the mass causal
management environment. The study reported three recommendations for the proper use of
telemedicine in mass casualty or disaster situations. The first is the training of using telemedicine
devices according to the role of the response team. The second is the provision of valuable
telemedicine resources over time in time-troubled situations, and the third is the provision of
appropriate telemedicine tools and devices for use in mass casualty or disaster conditions. So far,
there has been no worldwide supply of telemedicine devices suitable for use in mass casualty or
disaster situations. It seems necessary to improve the skill level of equipment use through the
development of technologies for devices and the simulation training of continuous response

team.

Efforts have also been made internationally to utilize telemedicine for disaster response [17].



NATO has sought to develop the Multinational Telemedicine System (MnTS) for disaster
response. Since 2013, a group of experts from Europe and the United States have worked
together to create networks and systems to use in responding to disasters between countries and
have developed MnTS. It then successfully tested the MnTS through the Euro-Atlantic Disaster
Response Coordination Centre's Exercises, which was implemented in Ukraine, Europe in 2015,

and showed the feasibility of multinational disaster response.

This study divided the phase of the emergency management into three phases (before the
disaster, during, and after recovery) and specified the key attributes of the telemedicine at each
stage. In addition, the role and responsibilities of multi-participant were specified, and the
installation and operation of on-site mobile hospitals, as well as the dispatch of a number of
disaster rescue equipment and emergency transport vehicles, were tested in the same field
exercise. Simulating exercise was as realistic as possible, allowing numerous multinational
response participants to accumulate experience in telemedicine-based disaster response. After the
exercise, the important part of the post-review was about telemedicine devices pre-training in the
response medical personal panel. No matter how good the equipment and technology are, if
actual users are not familiar and actively used in the field, their effectiveness will be greatly

reduced.

Today's telemedicine technology goes beyond simply the ability of two-way information
delivery between field response teams and emergency control centers to demonstrate the
possibility of Al-based remote triage using big data in a pre-hospital environment of mass causal
response [18]. Based on the big data of the national trauma databank, the field response team
developed a model that can predict survival according to the individual condition of the patient

through wearable equipment and thus provide immediate patient triage. This will require



10

extensive pre-data, the full distribution of wearable equipment and long-term simulation exercise
for each region's emergency response team, and a significant budget. However, in mainly
disaster emergencies, it will be at the core of the mission for a small number of emergency
response teams to quickly classify and transfer much more injured and patients to treatment
facilities. In this regard, telemedicine, wearable wireless communication devices, and big data-

based Al may be a viable solution to future disaster emergencies.

Mass casualty events are not common, making it difficult for national or metropolitan local
governments to predict explosive increases in medical demand in a short period of time. The
expected results of the mass casualty event were analyzed using the geographic simulation model
for trauma care systems built by major cities in the United States [19]. A total of 25 major cities
in the United States were modeled in a situation where mass causal events occurred within a mile
of the central radius of the city, and the mortality was analyzed according to problems such as
hospital transport and delay in treatment. From the results of the modeled scenario, the study
emphasized the need for a system-based approach of mass casualty care and management to
minimize damage and respond timely in disaster public health emergencies. It noted that this
should be accompanied by mutual cooperation between public health preparedness planners and

emergency response leaders.

2. Technology-based Mobile Devices for Mass Casualty Care

The advent of smartphones brings many changes to the emergency medical system. The most
representative of these will be Global Positioning System (GPS) based geolocalization. This
feature allows emergency control centers, fire and police authorities to pinpoint the location of
the callers in a short period of time, helping to make it faster and more accurate on-site dispatch

possible. In one study, when the geo-localization function of a smartphone was measured with
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location accuracy using the mobile application of a smartphone, the conventional call group
(n=54) showed that the call connection to EMS was 100% successful, but the deviation from the
predicted point was 1173.5 + 4343.1 m [21]. In the call group (n=54) using the mobile
application, 85.2% (n=46) of the connection was successful, and the deviation from the predicted
point identified by the automatic geolocation method was 65.6 £ 320.5 m (p < 0. 0.001). The
automatic geolocalization group took a much shorter time to geolocalize the caller (34.7 vs. 71.7
s, p <0.001). The time it took for paramedics to arrive and do the first thoracic compression was

also much shorter for the automatic geolocalization group (83 vs. 122.6 s, p < 0.001).

Automatic geolocalization using GPS has significant advantages in emergency situations, but it
is not immediately activated during regular calls on smartphones. Also, it works only when a
mobile application is available to connect to the Internet network with a smartphone. In the case
of the mobile application for reporting military emergency patients developed and used by
AFMC, it has a general call function and a video call function, and GPS transmission function at
the current location is not immediately geolocalized, but when the GPS transmission button is
pressed during a call, GPS information can be sent directly to the AFMC Emergency Medical
Operation Center for accurate location verification. However, since it is a one-time transmission,
tracking the current position changes of patients or initial response teams in real-time at the

Emergency Medical Operation Center is limited.

Although it is not a smartphone, it produced positive results when GPS devices were used for
simulated mass casual events [22]. Field triage was conducted for 46 virtual patients from the
simulated mass casualty event at the airport. GPS devices were attached to 12 of the 20 virtual
patients who were classified as requiring transport to the hospital, allowing medical staff waiting

for patients to arrive at the hospital to view their location on a mobile application in real-time
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(Fig. 2,3). As a result, the hospital's emergency department medical staff were better able to
understand on-site and transport situations and to make sufficient preparations before patients'

arrival in the emergency room.
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The hospital's medical staff reported that GPS trackers would be able to recognize the transport
situation in real-time in a disaster medical situation, further improving mass casualty
management. Indeed, preparing GPS devices in advance at all possible mass casualty locations
can have many difficulties, such as budget issues. If a wearable warrior platform with GPS
device function is introduced to the South Korean military in the future, similar programs can be
operated. Even before that, if it is possible to develop a mobile application that utilizes GPS

functions for smartphones or smartwatches, similar systems can be built, which may improve
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mass casualty responses. In addition, if GPS devices that can be used for medical units are
distributed by local military units, in case of mass casualty, the emergency medical operation
center can identify and control patient evacuation routes in real-time, and military hospitals can

check the transfer situation in real-time and prepare optimal preparations.

The use of smartphone functions in disaster medicine has mainly focused on disaster
preparedness and response but has also been used in mental healthcare since the disaster [23].
Efforts have been made to use mobile technologies in the care of chronic mental conditions such
as post-traumatic stress disorder and depression. The most worrisome limitation is that even after
a disaster or mass casualty occurs, normal access to the Internet and mobile network should be
possible. This kind of mental condition management of smartphones may be more useful for the
South Korean military. It has the world's best wireless Internet network, and a large number of
troops are mandatory service members, ranging from 1.5 — 2 years. If it is possible to operate a
peacetime mental condition management program using mobile applications or to develop
applications that can reduce stress by situation during training periods, battles, or disasters, it will

help maintain the morale of troops.

3. Al-based Technology

Al brings many changes to our lives with the development of machine-learning technology.
These changes are already taking place in many medical fields, and the same is true of the
operation of the emergency medical department [24]. It used Al-based programs in the arrival
stage of emergency patients' medical institutions to reduce the waste of medical resources and
promote good treatment results for patients through fast and accurate triage. During the treatment
phase, the appropriate treatment level was triggered using an instant imaging medical

examination reading program and an instant diagnostic tool, and the deposition of the patient
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treatment plan was accelerated. During the discharge phase, individual progress observation
plans were established through the prediction of side effects or outcomes for each patient. In
particular, "Golden Hour" is important in the area of the medical emergency. This is because
optimal patient care is implemented in a short period of time, which has a significant impact on
patient outcomes and prognosis. Of course, accurate big data collection must precede in order to

take advantage of these machine learning-based artificial intelligence programs.

In general, the existing emergency medical system is operated in the event of a sporadic
emergency patient, and the patient's proper transport and acceptance by local medical institutions
are possible. However, in mass casualty events or catastrophic situations, calls to the emergency
call center may be congested, and many injured people may not be matched properly with a large
number of emergency transport personnel, resulting in the delayed evacuation and delayed
treatment, which may increase the fatality rate. The matching system of ride demand and ride
supply using artificial intelligence is already quite advanced and is readily accessible in our real
lives [25]. Rideshare operators such as "Uber" and "Lyft" connect clients and rider with an
artificial intelligence-based matching system using GPS information. Al-based mobile
applications developed by these operators deliver two-way location information between clients
and riders in real-time and analyze the rider's previous driving experiences and the past driving

paths with machine learning to match the client with optimal rideshare [26].
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Project contents

AFMC has been developing and operating a military emergency patient reporting mobile

application since 2015 for rapid reporting and treatment of emergency cases (Fig. 4) [27].

ver 2.6

Figure. 4 Military Emergency Patient Reporting Mobile Application, RoK [27]

This mobile application allows military officials of any unit to immediately report to the AFMC
Emergency Medical Operation Center on their smartphones in the event of an emergent patient.
Major functions include emergency general calls that automatically connect to the Emergency
Medical Operation Center, real-time video calls using a smartphone's camera, and counseling by
text message. It also includes a list of contact information for emergency rooms at military
medical institutions across the country and a direct call connection function, a GPS-based

automatic current location transmission function that requires user consent, and an on-site photo-
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taking and transmission function. Through the development of this mobile application, it was
directly connected to the AFMC Emergency Medical Operation Center instead of the existing
upward military emergency patient reporting method through the command system, enabling
faster on-site dispatch of medical personnel and patient evacuation and treatment.

However, there were some restrictions because only military officials allowed to use
smartphones while on duty were able to install and use the mobile application. In addition, when
a large number of casualties occurred, non-medical military personnel were somewhat restricted

from delivering accurate status information, except for simple reporting.

A recent change in military policy has allowed all soldiers who have been on duty since 2020 to
use smartphones in military units [10]. Accordingly, the Ministry of National Defense ordered all
military personnel to install and use military emergency patient reporting mobile application in
smartphones. South Korea has a mobile Internet network that covers about 97.5 percent of its
territory, making it easy for soldiers to serve in mountainous or remote areas to connect to the

Internet with their smartphones [11].

Therefore, we would like to propose the development of a mobile network platform based on the
current mobile application for optimal management in the case of a mass casualty event situation

in Korea, considering the current battlefield environment.

First of all, the network platform of the operational program, which enables real-time verification
of the number of available beds and inpatients in each military hospital and inpatient treatment,
should be developed at the AFMC Emergency Medical Operation Center. One of the important
things, when a mass casualty event occurs, is the allocation to an optimal medical institution that
can be transported by the condition of the injured. To this end, it is essential to share current

information between hospitals and medical institutions that can be transported in real-time.
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The following is the establishment of an automatic matching system with military emergency
transport personnel using GPS information of the injured. In the case of the current micro-
organization patient reporting mobile application, GPS information can be sent only by agreeing
to provide GPS information at the current location for personal privacy protection. When
installing this mobile application on a smartphone for the first time, it is necessary to obtain prior
consent so that GPS information can be sent automatically in special situations such as mass
casualty event or disaster occurrence. In addition, if smartphone use is restricted, portable GPS
transmitters (with individual RFID chips) should be prepared for emergency use at each frontline
military unit. RFID chips can function as a triage patient classification tag by checking the RFID

reader after their subsequent arrival to the medical institution.

To match military emergency transport personnel who are waiting to be dispatched based on
GPS information sent by the Emergency Medical Operation Center in the mass casualty
situation, a mobile application version dedicated to the medical personnel will be required. This
means that the GPS information of the injured is automatically reported to the military transport
personnel within the same area that can be dispatched to the site within the shortest time. Mobile
network platform should be operated to enable real-time tracking of GPS information of injured
people and GPS movement information of the military transport personnel in the Emergency
Medical Operation Center. In addition, in the mass casualty situation, it is necessary to be able to
simultaneously dispatch orders from the GPS point of the first injured casualty to the military
transport personnel working within the same area. For this purpose, based on GIS, according to
the expected number of injuries, it is necessary to be able to implement dispatch instructions step
by step at the same time as declaring a wide-area emergency situation based on the GPS

transmission point where the initial situation occurred. For example, the scope of dispatch is



18

designated by stages, such as within a radius of 25 kilometers, within 50 kilometers, and within
100 kilometers. And, the level of response can be raised depending on the amount of expected

injured.

Al-based mobile network platforms are needed to perform these complex commands execution
simultaneously. The data from the pre-populated military transport personnel, the triage rating of
the current injured, and the matching of the medical institution to which the injured will be

evacuated can be done automatically according to the pre-populated matching algorithm.

This can enable valuable initial emergency response time and efficient distribution of available
medical resources. After individual matching, the mobile navigation function should be activated
automatically for emergency transport personnel. Emergency transport personnel will not only be
able to identify the expected arrival time from the current location to the site and the final arrival
time to the medical institution but will also be able to continuously identify the optimal route for
real-time traffic conditions. This situation will allow medical institutions scheduled for transport
to check the patient's evacuation in real-time and prepare for optimal response, and the
Emergency Medical Operation Center will also be able to track the evacuation status in real-time
and direct the redistribution of available medical resources and the deployment of military

medical personnel in other areas.

If matching occurs after the operation of the mobile application, multiple-person video calls,
including the Emergency Medical Operation Center, should be possible simultaneously.
Currently, only one-sided video transmission from the reporter to the Emergency Medical
Operation Center is possible real-time status verification of patients through video information
will allow optimal preparation to be made customized at the medical institution to be transferred.

They can also provide medical or cardiopulmonary resuscitation remote guidance if necessary.
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For these various functions to work, improvement of the current military emergency patient
reporting mobile application is needed. In the case of the navigation function with the automatic
destination setting, the mission would be sufficient to be operated by the navigation mobile

application, which is currently generally commercialized.

Initial development projects by the Armed Forces Medical Command (AFMC) itself will require
a lot of budgets, time, and effort. Therefore, close cooperation between the Information and
Communication Department of the AFMC and the Artificial Intelligence Development
Department of the Army will be needed, and strategic MOUs on the development of mobile
applications in the public sector will be needed as soon as possible with rideshare companies and

navigation production companies widely used in the domestic private sector.
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Discussion

In today's reality, where the number of South Korean military enlistment resources continues to
decrease due to a decrease in birth rates, many areas within the military require changes in elite

and advanced technology [5]. Efforts to do so continue in the medical sector of the RoK military.

Since 2017, the Ministry of Science and the Ministry of National Defense has been conducting
joint research on medical information big data for military personnel [28]. Since the
establishment of the Armed Forces Medical Information System, about 1.1 billion cases of stored
medical information have been standardized, paving the way for the prediction of epidemic
infectious diseases by region and season and the introduction of Al diagnostic system. It will also
introduce an Al-based medical platform as a pilot project in the second half of 2020 to initially
use it as a diagnostic aid for military doctors, but in 2023, it will establish a system that can be
diagnosed by Al alone without a doctor [29]. After developing big data theorem and algorithms,
the pilot project will be carried out focusing on four major diseases in the military -- pneumonia,

tuberculosis, pneumothorax, and fractures.

When the mobile network platform is realized, for a more effective response, the military
medical personnel needs to carry out routine simulation exercises with military medical
institutions in the wide area. This could range from natural disasters to missile or bomb drop
situations, to WMD use such as chemical and biological weapons and radiation accidents. It can
also consider developing a manual for concise and rapid triage at the initial casualty site and

linking programs that can be easily used by non-medical personnel to a mobile network platform.

Mobile network platforms can be used in the case of military emergency patients in peacetime.
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Al will be able to quickly compare and analyze ground transport using military ambulances and
air evacuation using medical transport helicopters, depending on the area where the casualty
occurred and the triage level. If an unexpected accident occurs, GPS geolocation may be

activated to enable rapid rescue.

The development of mobile network platforms has the characteristics of the South Korean
military, which requires the linkage of navigation programs. Almost all South Korean military
ambulances are driven by mandatory service soldier drivers in the 20°s. Their service period has
been continuously shortened from the last 24, 21 months to 18 months. Most of them have short
driving experiences such as cars and trucks before joining the military, and after joining the
military, they become military ambulance drivers after taking driving lessons. In unskilled
conditions, there are many unaccustomed mountain areas due to the characteristics of the
military's unit location or training area, and there are many nighttime operations, exercises. As a
result, there is still a steady stream of accidents involving military medical ambulances during
the transportation of emergency patients [30][31]. Automated navigation programs to patient
occurrence points and medical institutions to transport patients after Al-based matching will also

help military ambulance drivers drive safely.

With the addition of the program, the medical emergency patient reporting mobile application
installed on the entire soldier's smartphone will be able to add not only emergency patient
reporting functions but also basic monitoring of various epidemic diseases (i.e., body
temperature, flu symptom reporting) or mental condition management functions for soldiers

under stress.

Until now, the RoK military is still using the paper triage sheet to prepare for mass casualty

management situations. This may have pros and cons, but if the location of the occurrence is an
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area with wireless Internet connectivity, we can consider switching to electronic methods such as
RFID tags and barcode. The method of storing and sharing patient information quickly in
electronic medical records through verification devices can ensure stability in data storage and
transmission. The version of the mobile application used by military medical personnel will

enable the rapid identification of patient information and triage state.

Currently, wearable health devices and various health-related smartphone applications, including
smartwatches that allow relatively accurate ECG and blood pressure measurements and records,
have been developed and are on the market [32][33]. In the future, the day will come when the
wearable health device checks the health status of soldiers in real-time, and Al will automatically

execute emergency medical requests.

If the voice recognition function of a smartphone is linked to a military emergency patient
reporting mobile application, the program can be run with wearable equipment such as a headset,
smart glass, or smartwatch without turning on the smartphone directly. The Warrior platform,
which is currently being developed by the Korean military, can also be planned to develop for
connecting a mobile network platform using wearable GPS devices, smartwatches, and smart

glass.

However, the most worrisome problem with these mobile platforms may be security
vulnerabilities. It is unlikely in peacetime, but there is a possibility that our military's location
information may be exposed in situations where they are in combat or war. Accordingly, high-
level security functions must be activated simultaneously for safe mobile network operation. In
addition, prior consent is needed to approve use in emergency and emergency situations as there
may be concerns about privacy breaches due to the user's exposure to the automatic GPS

location.
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Conclusion

Modern society is changing rapidly, and new technologies can present a new direction. The Al-
based mobile network platform can be the practical mass casualty care solution for the South
Korean military. It is necessary to maintain the health and power of military personnel through
the continuous improvement of the current military emergency patient reporting mobile
application and the development of new functions in operation at AFMC. This requires close

cooperation with various national agencies and leading private companies related to Al.

Recommendations

If big data of the more complex private sector is combined based on the mobile network platform
developed in the military in the future, it can also develop into a private EMS network platform.
In the private sector, it may be available not only in peacetime but also in natural and human

disaster situations.

This mobile network platform may also assist efficient transport and treatment after the patient's
diagnosis and severity triage is performed in a pandemical situation, such as the mass outbreak of
COVID-19 patients, and after the EMS program could automatically match with inpatient
medical institution and transport personnel for a confirmed patient. For example, in order to
prevent cases of death during quarantine at home due to an explosive increase in the number of
patients, the EMS control center integrates and manages data, and automatically matches
patients, emergency transport personnel, vehicles, and hospitals prepared for hospitalization in
nearby or remote areas. This may be able to automatically match them with pre-programmed
algorithms by Al. It could also be used in these catastrophic public health emergencies by

reducing many unnecessary administrative efforts and allowing patients to be treated in a timely
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manner. This will require the establishment of an integrated database of hospital beds by wide-
area regional units within the country and the development of a disaster response program that
enables the recognition of available beds on the same platform. Building platforms and
developing Al-based applications can cost a lot of money and time. However, life is so precious
that it is hard to value. This will be more valuable in the future, especially in terms of declining

military personnel and military medical personnel.
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