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ABSTRACT

Rural areas are undergoing rapid population reduction and aging, which have caused
various issues. Recently, smart businesses, such as regional revitalization policies that
incorporate ICT and expansion of the 6th industry, have been attracting attention as
alternatives for solving rural problems, but few R&D policies are available that are concerned
with the safety of farmers. Therefore, in order to advance a safe agricultural environment,
it is necessary to develop a smart rural safety model that is suitable for the characteristics
and prevention of safety-related disasters in rural areas. In this study, the current status
of smart village promotion at home and abroad was looked into, and the safety issues
faced by rural communities were analyzed, based on which directions the ICT-based
smart rural safety model has proposed. This study is expected to be used as basic data
for determining R&D directions for smart safety smodel specialized in rural areas and
may also help establish development strategies related to smart rural safety.
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Table 1. Classification of smart village project types in EU countries

Service type Subject
Digital hub Fostering bases for regional economic vitalization, such as constructing a hub for
(space, service, networking providing public services, promoting exchanges among local residents, and
etc.) creating jobs

Healthcare & safety .
residents
Mobility & logistics

Education & training

New business

Ensuring access to health care services and public safety for the elderly and rural

Development of various types of public transportation and courier (logistics)
services to improve the living convenience of rural residents

Development of a platform to enhance the professionality of agricultural workers
and to improve the quality of educational services in rural areas

Support for creating new business opportunities through business start—up and

business cooperation to revitalize the local economy

Tourism - GIS

Support for discovering local specialized resources and launching tourism service by

utilizing local tourism resources

AFA A (Rural Development Policy) 2014~
202094 wEA9Y] FAY SdiskE &9
= FAY 9 24 v e FRE §
A s U171 Buropean Agricultural Fund
for Rural Development, EAFRD)°IA & 118
M} Ao} AntedA] Z2AES ZFPstal
ATH & AFolAN= EU 8 7719 2
I #E ZRAE {32 245 skl 13+
220194 84 71502 749 w2/ YERZ
(Buropean Network for Rural Development,
ENRD)9| Z2HE DB(Database)oll 558 &
TFEREA] 2R AES HASIYEHENRD 2019).
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Table 2. Examples of smart village applications in European countries

Category Project Nation Contents
Construction of infrastructure and service operation for
remote or visiting home care for the elderly at home,
Improved Homecare Sweden & L Y
such as safety cameras, electronic diapers, and key—free
Homecare h
i ome care
service AR
Development and distribution of a model for the
Safety at Home Finland prevention and monitoring of safety—related accidents for
the elderly at home
. Establishment of a professional medical service platform
Anvia . . . . .
o . Finland for local residents, including remote medical treatment
Hyvinvointiteknologia i .
and management, and consultation by professional nurses
Establishment / operation of a local community for the
. Brain@Home Hungary  early detection of cognitive decline in the elderly and the
Community . . .. . .
improvement of their cognitive status and quality of life
care
Establishment of communities at the local level (e.g.
) roviding programs for elderly people with dementia to
Community Care P . &p g . o v peop .
Cent Germany  regain and maintain their diverse and everyday skills, such
enter . . .
as cooking, gardening, handicraft work, and memory

Health training)

& safety Providing high—quality health care services to rural
villages that lack medical services by deploying experts
including nutritionists as well as general practitioners and

Rural Health Services F nurses
rance b . .
for the elderly Providing accident / emergency services and home care
services in addition to health care services like
multi—purpose exercise activities, such as physical
rehabilitation, aqua cycling, and swimming
Rem Mallu—auto palvelee e s .
¢ .ote . P . Mobile clinics visiting rural areas and providing primary
service eri puolilla Finland . :
i . care (nursing) services for free
Etela—Karjalaa
Providing primary care by nurses through a remote
. medical center prepared at the village hall or by facin
Mediland Germany . ; Prep .g v &
the patient directly (If necessary, video consultation by a
doctor is provided)
) Establishment of a tracking system for detached houses
House Locating . .
Svst Spain that allows access to all detached houses in the event of
stem
Y an emergency
. Creating a problem—solving community that matches
Innovative Farmers  Scotland gap . & Y
farmers and professional researchers
. . Providing education services by expanding offline
Web—based On-line Austria 8 . v exp 8
. education to online
Fducation Establishment of local social k
stablishment of local social networks to promote
WOMEN EU , P
connection among female entrepreneurs
Ny pélandet—Rural Swed Providing education to help urban to rural returners settle
weden

Newcomers

down




480 BIRX|SALBIETIIES

x| M31H 35 2020

3) Il AntEREA] 7ls 2 5%

S AREHER] 7]&2 20089 "HH|HE
AL A9 A Foll IS HE,, 20189 "AHIE
Al 24 9 AR 5ol et ¥E, 5ol A
<A = o)|T TA] BEAE U 49 F A
E2xg FAAAAHKIim & Jung 2019). & A
TolAE SYFAE 4 AUEAE 7P, A
o & 9 ICT AH|A 7P, 183 oFd e
A B A Ao gk At TFE ATHEYT
M SYRAE TAOE ANEAE 414
% 58 T2AE(2018~2022¥)' 7F A Fof
HTable 3). oJ7|oA= AUIEAE 152 &3
o A P TAY A& TheA Al AHlA
1E3} BRYA FE 5 F8 AR AAsHL
ATh F8 7leNE2 2714 fEez EAsE
F(User Case W)} A&4949(Living Lab T+
SF)oltt. ARz 7129 Qlzmekel AARE AAIZE
AR HES, AT ARE HUEY 7ER 1E, ¢t
A, =APA AL 59 aEsto]il, TR}
= &4, AUA, BEEA 5 I8 AY 371

pus o= A

o)

N

O

o,

_>‘:

28d 7 e 7Ier TF A ik At
g AlgE U8R sl gt & ZEAEo]A
HH FE2 EAOA F2 A= A 3
AR - F ] Sl digt SEAY 71E, AEEA
F22 FAASE. A=, oDl =t Al
S A A2 23S FAL A ol &=

Al |99 ARRIEA /0] S8hd 7lerio] o
FOAAL Qe wefd = Sl

AT FHE ICT AMB|A e 52 B,
A

2

i

Z9 AR [CT 7|8t A& 2RAKY, A
A7g A SW - ICT 7171, ARI3t 3
2 A7 Eot A, =71 1} A5 ES} AF
9, Al(Artificial Intelligence) 7158t S52& Al

28 7Rk Apglo] tEAolthTable 4). AY 3
AL FYRA, AAA|, 33713 L AR 71 5
o] AgA FEHaA ﬁéEHi AN2L 3471 R&D
Hoh= 7]& 71eS 28510 A9 £80] o8
T e UEE AT ARTSE AYGE FHeE
ICT 7|5 F3AHA SRAAT} =

7F Q= A 5% ii} AAE B3 FEol tigh
A9 FFHA SW - ICT &

Table 3. Status of Smart city technology development related to safety and welfare

Category Project

Contents

+ Technologies for sensing factors related to slope collapse,

Predictive early warning
response to slope collapse

advance detection of collapse and flood, and interlocking
them with disaster signals

and water disaster ¢ Technologies for providing real-time LBS disaster accident

User case safety

information and responding the accident

Emergency rescue response * Technologies for recognizing accidents, decision—making for

system for accidents and

emergency response, and sharing information of the on-site

crimes situation

Video information analysis
and big data—based total
care service for the elderly

Living lab. welfare  living alone

analysis

+ Wearable device and motion recognition, computer vision
image recognition, and customized service based on big data

Secure mobility for the
disabled based on cloud
sourcing and VR

+ Construction of optimal route recommendation system based
on machine learning, virtual reality, and cloud—sourcing GIS
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Table 4. Development of technologies for regional ICT services

Category

Consortium

Contents

ICT-based public
service promotion

Central government,
local government,
government agencies

+ Support for industrial accident / employment insurance, weather

information, prevention of trade finance fraud, response to air
pollution / fine dust, national cancer knowledge information, video
surveillance at the departure screening booth, web office, military
weather training, public procurement, cultural information,
government / public land monitoring, environment Impact
assessment, livestock manure pollution, bus driver
drowsiness—related safety, etc.

SW-ICT convergence
technology for
balanced regional

Local government,
government agencies
(advancement center)

S/W: Design / development of SW services for local residents to
discover and solve local problems themselves. Water,
transportation, tourism, disaster, welfare, etc.

ICT devices: Smart pedestrian crossing, smart devices

development monitoring biometric data of the elderly, intelligent cattle shed
monitoring system linked to solar power generation
Intelligent text / video guidance service for the hearing impaired,
Intelligent Local government, artificial intelligence (AI)~based developmental disability evaluation

informatization for
social problems and

government agencies,

Al-related companies,

and cognitive training support service for children with
developmental disabilities, distribution and demonstration of

solutions etc. dementia care robots for the elderly with dementia, and support
for smart daily living for the elderly living alone
Government agencies,
nongovernmental . R . . .
. g0 . Applications of intelligent information technology (e.g. air
Intelligence agencies, Intelligent

informatization for
national infrastructure

information
technology and
service development
companies

conditioning system for fine dust and safe society building
solution) to major national infrastructures (SOC, environment,
traffic, safety, energy, etc.)

Al-Based emergency
medical system

Medical institutions,
ICT related
companies, etc.

Construction of a cloud platform for the integration / linkage /
analysis of emergency medical data for Al learning (e.g. occurrence
of an emergency patient — ambulance transfer — treatment at the
hospital emergency room: securing the golden time for emergency
patients by developing Al-based emergency medical systems for
each section)
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Table 5. Trends of technology development for safety and health care by major departments

Department of .
b Subject
management

Project

+ Development of technologies for diagnosing, managing, and reducing

vulnerability and risk factors for safety—related disasters

+ Development of technologies for advancing infrastructures of disaster

Ministry of the Disaster safety

prediction/warning and for public evacuation guidance services

Interior and Safety R&D 2030 + Development of technologies for preparing for future disasters by utilizing

artificial intelligence and the 4thindustrialrevolutiontechnologies

+ Development of regional autonomous technologies reflecting regional

characteristics and revitalization of the ecosystem of safety industry

+ Development of personal safety technologies in preparation for future /

National Disaster ~ Technology new disasters
Management

Research Institute

development of  « Development of safety / worry—free technologies for the vulnerable
safety services + Development of technologies for education and training in preparation for

disasters and safety—related accidents

* Proactive responses to future environmental changes, discovering new

risks, and integration of safety and health with new technologies

Occupational Safety
KOSHA OSHRI
& Health Research

R h d
Institute (OSHRI) esearc agenda

+ Reduction of continuous / repetitive disasters causing accidents and
deaths, and reduction of operation—related illnesses through monitoring /
prediction / intervention

+ Construction and expansion of knowledge about field—oriented harmful

factors

+ Improving safety and health levels and strengthening capabilities




9yet ADlESE

Table 6. Status of smart village pilot projects
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Project Example of service model and contents Pilot area
+ (Agricultural crop growth management) Precise disaster
prevention and crop growth diagnosis based on image
. analysis while self-driving on the track
Enhancing . .
o * (Self-driving tractor) A platform supporting
productivity .
self-operating tractor
* (Self-driving tour guide) Tour guide around the village
(within 3 km) using a self—driving minibus, etc. + (Samcheok-si,
+ (Village patrol) Crime prevention in the villages from Gangwon—do)
. . damage and theft of homes and agricultural products Sustainable smart
Dissemination L . .
based on smart CCTVs / street lighting energy innovation
and Safety . . . .
) + (Pollution notification) Real-time measurement of village
expansion of Enhancement . )
. environmental pollution, such as dust and waste water, + (Muan—gun,
smart village .
through IoT sensors, and the first response to the Jeollanam—do)
pollution Experience—based
* (Smart waste) Notifying the waste collection time and community service
route by checking the load after automatic compaction
. of waste, such as waste plastic and pesticide bottles, in
Living

convenience

farming and fishing villages

(Integrated solar power management) Analysis /
management of solar energy power by village and
prediction / response to facility failures in advance

Creating an
intelligent
ICT town

(Health) Smart
aging town

Health care for the elderly, such as chatting /
companion service using Al speakers and IoT—based
smart silver care service

(Safety) .
Intelligent safe
village

Creating a safe village by utilizing CCTV—connected
smart home—coming protection service and response
services for wildlife emergence, crime, or theft

(Environment) .
Digital green
village

Creating a clean local environment by utilizing local
environmental information reminder service and smart
garbage can service

(Tourism) Smart
experience
tourism Zone

Promoting regional tourism, such as smart experience
tourism/public relations services and customized local
information guidance services

Administration /

Promoting online and offline public services, such as
smart administrative services (support for door-to—door
handling of civil complaints, etc.) and smart mobility

(Cheongdo—gun,
Gyeongsangbuk—do)
Cheongdo sindori
village smart town
(Wando-gun,
Jeollanam—do)
Construction
project for smart
marine healing
village

covenence services (such as sharing idle vehicles of government
offices)
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* Note: Satisfaction scores were calculated using the 10—point scales (1-10 points) from 2015 to 2017 and the 11-point
scales (0-10 points were given) for the 2014 and 2018 surveys.

Fig. 1. Gap between the satisfaction of rural residents and urban residents.
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Table 7. Current status of agricultural safety accidents in Korea(2012-2019)

Year

2012 2013 2014

Category

2015 2016 2017 2018 2019

Number of farmers

2,115,381 2,133,798 2,122,661 2,066,242 1,940,475 1,913,546 1,862,243 1,811,824

Number of injured
J - 64,948
] persons
Injur . .
Proportion of injured 30

persons (%)

38,261 - 41,678 - 48,405

1.9 - 2.2 - 2.7

Number c‘)f people 105.431 _
with disease

Prevalence (%) 5.0

Disease

111,390 -

98,393 - 88,696 -
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Table 8. Status of accidents related agricultural machinery(2013-2017)

Year

Category 2013 2014 2015 2016 2017 Mean
Agricultural Accident (case) 1,547 1,486 1,519 1,460 1,459 1,494
machine—related Death (persons) 135 87 100 114 105 108
safety accidents Injury (persons) 1,414 1,282 1,241 1,297 1,291 1,305
(RDA 2019b) Mortality rate (%) 8.7 59 6.6 78 72 72
Agricultural Accident (case) 1,140 1,057 1,130 1,083 1,045 1,091
machine-related Death (persons) 183 130 139 130 125 141
traffic accidents Injury (persons) 1,330 1,267 1,335 1,326 1,234 1,298
(KOROAD 2018)  Mortality rate (%) 16.1 123 12.3 12,0 12,0 12,9
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Strengthen policy and Agricultural / rural safety Implementation of smart
institutional base model area E:> rural safety model
Bl + Fall accident
Rural-oriented model « Work-related discases Region A
7777777777 development * Physical workload Smart tural safety
________________________________ * Eic. m(}del ’r-"',
Governance & Partnership ———— | WX T )
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------------ so----------------- |Accident| el . il
Service expansion . NGNS Tl
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Service infrastructure wilnerable Smart rural safety
construction * Emergency medical model
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Settlement of smart rural safety . Customized Smart Safety
: ! Various safety model R&D o ; ’
community Model

Fig. 2. Direction of smart rural safety model R&D.
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Agricultural facility
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accident, workload, St convenience management platform sensor, wearable harmfol gas
b £ workload Open data platform enviromment stress accident,
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Fig. 3. Conceptual framework of smart rural safety model.
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Table 9. R&D areas for stages of the smart rural safety model

Risk accident .
Phase 1 .
detection technology *

Sensor—based smart convenience equipment

Sensor application Technology (motion, behavior, environment, etc.)

Computer vision image and object recognition technology
Network and communication technology (USN, NFC, IoT, etc.)

Accident forecast
Phase 2 and warning
technology

Harmfulness factors and Workplace hazard exposures level analysis

Hazardous factor measured data information processing technology

+ Data Inter working System with portable terminal device

Data processing and information visualization technology

User interface technology (visual, auditory, tactile, etc.)

Transmit—receive communication technology with management system

Accident treatment ¢
Phase 3  and monitoring .
technology .

Environmental harmful factors monitoring technology

Monitoring technology for accident situations

Emergency decision—making and response technology

Location—based route tracking technology

Information transmission / reception communication technology with integrated

system

User interface technology (app, PC, tablet, etc.)

Model management
Phase 4  and operating
technology

DB design and management server construction technology

Accident information storage / analysis / management technology

+ Safety model system optimization technology

Location—based monitoring and information visualization technology

Communication network information transmission / reception technology (wired

/ wireless)

Phase 5 System integration
technology

Open data platform construction technology

Linking safety models and standardizing platforms

Big data convergence sub—platform construction technology

+ External agency data linking technology

Safety vulnerable groups support system

Integrated portal service system (customized safety service, information sharing,

education, etc.)
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Table 10. R&D technology of smart rural safety model

At 7ot AEAHU(oT) 71ES 4
d

:
SEBEE BT
o

Model R&D Recommended technology

+ Sensor—based harmful factor detection type personal protective equipment

* Smart convenience equipment for measuring workload and reducing workload
Farmer safety + Agricultural accident detection, risk prediction and warning notification technology

+ Sensor—based real-time fall accident detection and monitoring device

* Farmer accident location information (LBS) provision and accident information delivery system

+ Sensor—based environmental monitoring terminal device mounted in the workspace

Agricultural facility « Safety check of work environment, risk prediction, warning notification technology

safety + Real-time risk monitoring and body exposure level detection device

+ Safety level judgment DB and intelligent system for various harmful factors

+ Danger status notification system to ensure safety in the blind spot

+ Internet of things (IoT) technology—based agricultural machinery traffic accident prevention

Village environment  technology

safety * Accident detection and real-time monitoring system based on location based service (LBS)

+ Agricultural machinery accident location based service (LBS) information and accident

information delivery system

+ Farmer safety monitoring technology based on computer image recognition technology
* Device for health status check and emergency status notification based on sensor (bio,

Rural life motion, etc.)

safety + Technology for detecting and preventing safety accidents in the daily life of the vulnerable

(elderly, female)

+ Immediate emergency medical system for farmers health problems
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