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The advancement of ICT is changing every field of life. It becomes possible with the penetration of personalized 

devices, that is, smartphone. The boom of IoT will come when there exist diversified and personalized services. In 

general, we might admit that it is needed that the more privatized services than the overall serviced.

Jeju Island is the only one special self-governing province in Republic of Korea and deserves to be proud of the 

unique culture from its long historical background. One of the very regional culture which performs by women divers, 

Haenyeo activity or culture, was registered as Intangible Cultural Heritage. 

When authors were researched Jeju Haenyeo as a worthy reserving service, we recognized that it has never 

considered to use any point of ICT/IoT yet. Because IoT holds the high potentiality to create any service scenario 

between interesting groups. We will design a few services for Haenyeo which covers their job territory or daily life, 

adopts up-to-date technology or method such as sensored network, smart contract and App/Web.  

In this paper, we intent to show the simplicity and easiness of the application of IoT not to much inconspicuous 

target. So, we suggest a specialized IoT service for the reservation and promotion of Haenyeo Culture. This service 

would be composed of sensors, IoT network and App/Web at home and office. This service can be used among 

interesting groups : Haenyeo, policy maker, manufacturer, service provider and culture consumer.    
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1. Introduction

If IoT (Internet of Things) industry will be 

staggering like RFID (Radio Frequency IDen-

tification) and USN (Ubiquitous Sensor Network), 

all those were fashionable and dominant word 

in ICT(Information and Communication Tech-

nology) at a moment, an plausible reason comes 

from missing to catch the turning around buyer’s 

trend. 

As a key element of the 4
th
 Industrial Revo-

lution, IoT is used every field in life and in-

dustry, but it seems that IoT does not guarantee 

the success of policy, business and nations. And 

ICT itself in global does not role like other SOC, 

rather ICT takes position in the center of com-

mercial than any other SOCs.

UNESCO (United Nation Educational, Scien-

tific and Cultural Organization) categorizes he-

ritage into world heritage, world intangible cul-

tural heritage and world record heritage. Among 

the heritages, The intangible cultural heritage 

encompasses the various knowledge, skills, per-

formance and cultural expression that commu-

nities and communities have constantly interested 

by the interaction of their environment, nature, 

and history. The intangible cultural heritage has 

a collective nature that is shared within the com-

munity, and has been passed mainly by oral 

tradition through humans. Considering the cha-

racters of intangible cultural heritage like a suc-

cession of generations and generations, regenize 

through communities and groups in the process 

of human interaction, environment, environment, 

and history, provide identity and persistence to 

communities and groups, cultural diversity and 

enhancement of human creativity and complies 

with mutual respect between community and 

sustainable development, it would perish easily. 

Haenyeo Culture is not exception to hold the 

characters of UNESCO intangible cultural heri-

tage. 

So, if Haenyeo Culture could not keep the 

contract with UNESCO, it should be dealt with 

as museum decorations and removed from the 

UNESCO list in the future. In this paper, we 

apply ICT/IoT concept to preserve invaluable 

Haenyeo Culture.   

2. Customer Centric(Adinolfi 
et al., 2010; Orbital ATK et 
al., 2015)

Jeju Haenyeo is a kind of beneficiary and a 

supplier of Haenyeo Culture, simultaneously. 

For us, who handle with IoT business success-

fully, the reason why IoT is not activated is 

that the provider does not understand the hidden 

desire of buyer or payer. They only push the 

market on their own intent, which would have 

been jeopardized market movement and indivi-

duals, even from the first to the fourth indu-

strial revolution. 

The only success of vendor centric will be 

successful where public budget would pour 

somewhere. Either home user or industrial cus-

tomer, they pay only in case of mutual agree-

ment with supplier.

We have to understand the failure case of 

investment into human beings easily. In history, 

American Indians had been funded a lot of 

money and materials from federal government, 

etc., so they had not needed to work because 

almost all were free. We could learn that what 

is the essential to preserve the valuable things 

with our sincerity. Besides we could find out 
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which are the points to spoil them. 

After deep thought, the authors agreed iro-

nically that cultural heritage should be used 

alive and moving to be preserved. If intangible 

cultural heritage does not move, it is just like 

a stuffed specimen in a museum. 

3. Jeju Island

3.1 Specific ICT/IoT for Jeju Island

Jeju is a volcanic island, 73km long across 

from east to west, 31km wide from north to 

south and 1,848km
2 surface area. The domina-

ting mountain, Hallasan, 1,950 metres high is 

located at the center of the Jeju Island and the 

highest mountain in Republic of Korea.   

Because of being isolated from Korea penin-

sular, Jeju Island is the perfect place to test new 

technologies from trial to pre-commercial stage. 

To the public policy planner, Jeju Island is so 

attractive to choose, just like Isle of Man, UK. 

Former government designated Jeju Island to 

test WiBro system, Korean WiMax, because 

this was new technology that anyone can be 

convinced of WiBro’s performance to the points 

of technology and commercial services. This is 

almost the same as Isle of Man, when UK 

government gave the test opportunity of GSM 

there.

For telecommunication operators, Jeju Island 

is very attractive area to implement island wide 

coverage with economical investment. This comes 

from the shape of Jeju Island, a reversed funnel, 

which create easy and arithmetic estimated plan 

for deployment. When wireless goes in Jeju 

Island, the effectiveness and economics are much 

higher than wireline similar to the popularity of 

wireless communication system and its service 

in underdeveloped or developing countries. This 

does not mean that Jeju Island is in the primitive 

wireline communications service. Either wireless 

or wireline services are in the same level that 

of main land, Korea peninsular.     

3.2 Customer Centric Jeju Culture

Jeju Culture should be reproduced, maintained 

and recreated by Jeju Islanders themselves, but 

we need to participate as consumer. Whenever 

we go to Jeju Island, we could find out its uni-

queness easily. This has generated partly from 

geographical disconnection, but Jeju Culture has 

nurtured within their community. They has de-

veloped their own dialect, cuisine, myths, legends, 

customs and social networking, which did not 

diappear during Korea Industrial Development 

Period from 1970s to mid-1980s. 

Jeju Island serves well to visitors and foreig-

ners, which might be formed for ages. If we see 

recent statistics, the visitors are outnumbered 

by the resident population in Jeju Island. Jeju 

International Airport deserves a compliment to 

make those movement possible and is the bu-

siest airport in domestic airline route.

We learn from Jeju Island about how we could 

keep tradition under such an open community 

environment. The more Jeju Island get visitors, 

the higher Jeju Culture needs to keep tradition 

and its unique heritage.

Jeju Culture will be meaningful until Jeju 

Island shows their tradition. It is not necessary 

to the visitors, through on-line or off-line, to 

develop new or modern events regarding Jeju 

Culture. As a living culture, Jeju Culture stays 

there without changes, as Rome does for many 

centuries.
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The most distinct Jeju culure, which Korean 

says that is one of NOUGHT, is Jeju Hanyeo. 

They created so unique culture even we do not 

know exact background. Hanyeos support family 

by their own efforts and maintain their culture.

3.3 Sustainable Jeju Culture

According to the statistics, any visitor to Jeju 

Island comes over and over again. We believe 

this trend has continued for a long time, because 

of Jeju Culture in which this is backed by exotic 

scenery, distinct dishes, imaginary myths and 

truthful kindness. Because it is internet or on- 

line era, we expect to see the reality to be said 

by statistics how often on-line visitors click and 

surf the internet to show the attractive Jeju 

Island and its Culture. 

Many visitors simulate and rehearse their 

travel in cyber space before they start. It could 

be good for Jeju Province Government to show 

what would be sightseeing or expection goal for 

the major visitors either off-line or on-line. If 

it is possible, Jeju Province needs to provider 

to make better  satisfaction of Jeju Culture for 

the concerns. 

As we admit, visitors without coming Jeju 

Island could feel the Jeju Culture in cyber space. 

Recently, visitors look into and drop by every 

corner in Jeju Island before they come there. So, 

showing the living Jeju Culture in cyber space 

is more crucial than in reality, because visitors 

comes to cyber space easily and frequently. As 

we are in internet and the fourth industrial age 

(Schwab, 2015), the Jeju Haenyeo Culture has 

to adopt ICT, IoT, smart contract, etc. in order 

to hold the sustainability of culture (UNESCO, 

2017).

4. Story Board

4.1 Haenyeo Culture as an UNESCO Intangible 

Culture Heritage

It is said that four thousand Haenyeos are 

registered, but only half of Haenyeo are in active. 

There had been a few facilitating policy for 

Haenyeo. It seemed that there was not any ICT 

or IoT technology involved yet. We remember 

Jeju Special Province Government would like to 

subsidy Haenyeo taking account of the frequency 

of working in the sea (Yoo, 2016).

We devide the active area into two fields. As 

we explained previously, Jeju Haenyeo Culture 

could be stayed in UNESCO World Intengible 

Culture List alive, whenever Haenyeo moves 

actively at sea work. Haenyeo is a receiver or 

consumer in promotion policy as well as pro-

ducer for the Culture. So, we have to touch both 

positions together. The one is a working field, 

that is diving to catch the seafood. The other 

is living area, such as home and social activity 

area. Also, we consider coverage as large as 

possible, because Haenyeo should be secured her 

movement not only in workplace but about daily 

activity area, which we assumed that these two 

area covers more than 90% of Haenyeo activity.  

<Figure 1> Configuration to Support Two Active area 
of Haenyeo
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<Figure 1> shows the space where Haenyeo 

stays for work and to live. These separation of 

space by two is important in this paper, because 

service scenario for Haenyeo in each space has 

dissimilarity in character.

 4.2 Singularity of Haenyeo Culture 

Haenyeo is meaningful when she is in wor-

king at sea. But to do active diving undersea, 

she should be healthy and ready to work any-

time. We assume that Haenyeo Culture is unique 

as intangible culture heritage for proving her 

value a lot at the sea, which should be backed 

up by her health and sustainability. 

To my research, there is not any specific 

analysis on following cases, which will be useful 

to solve the issues on Haenyeo and to improve 

the Haenyeo Culture,

  - the ratio between working time and ordi-

nary life time

  - the medical data at work and at home for 

each person

  - the counted number to work

  - more personalized record to demonstrate the 

reality of them

  - any guideline how to keep the Heritage

  - etc.    

4.3 Service Scenario for Haenyeo Culture

It is assumed in this paper that the service 

scenarios are developed under the consideration 

of ICT and its accretional IoT components. 

Devices to be worn by and attached to Haenyeo 

are different to the activity of them. 

4.3.1 ICT/IoT Service at Work

It is chosen by me that the items to check the 

number of access to workplace, the sea, and 

personalized physical record are to monitor the 

respiration, cardiac impulse and ambient sensing 

with the head mount and swimming suit. 

It seems that the activity of Haenyeo at sea 

where is her workplace dominates no more than 

5% of whole her daily life. But we have to admit 

that the sea is much worse than the earth for 

her to survive. 

<Figure 2> Service Scenario for Haenyeo at Work 

Breath and heart beat are counted by the em-

bedded biological sensor device on head mount 

and swimming suit. These are driven by the 

rechargeable or changeable battery and the sen-

sors are selected through the experimental ways, 

sometimes these are customized and customer 

oriented. Because those data do not exist, we 

could take many circumstances into considera-

tion such as the capability of aqua-measurement 

and the performance at underwater operation.

The sensored data are used two ways. One 

is an immediate response to Haenyeo at the 

underwater to move away from the workplace 

or to notice abnormal physical status quo. The 

abnormal and quick movement notice could be 

felt with vibration.

At MWC2017 in Barcelona, Spain, KT and 

Kolon, two Korean companies, demonstrates ‘Life 

Tech Jacket’ which automatically delivers sen-
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sored data from disaster at mountainous and 

marine activities by way of IoT technology.

This means that IoT equipped jacket will be 

generalized to the public and could be cus-

tomized earlier than our expectation. The pro-

blem to use in general is high price such as half 

million Won for sale. It is composed of jacket 

and life kit in which goggle, rechargeable 

heating panel, wind generator, camera, GPS and 

Morse signal generator. 

We can see from this example that life guard 

suit came to us already.     

 

4.3.2 ICT/IoT Service at home

It is sorry that we do not have any information 

on the ratio between to stay at work and to live 

at home for Haenyeo. But it is also natural to 

assume that  most of time goes for Haenyeo in 

land rather than at sea. Though I insist that the 

real Haenyeo Culture is at sea, which is their 

workplace, but Haenyeo Culture can be accessed 

in land or at home. 

In this paper, we study how to care and sup-

port Haenyeo to their health and safety. We as-

sumed the more basic items to check-up Haenyeo 

to hold her daily life healthy and safe as well 

as those could be chosen would be acute and 

chronic disease which are related with mortality. 

And we considered the much elderly community 

of Hanyeo where high level of care and safety 

are required.  

The basic operation of ICT/IoT at home or 

day activity area is similar to that of at work 

except the coverage and service to support are 

diverse. Once the abnormal status is monitored, 

then it is spoken out loudly to the surroundings 

for help and delivered to any designated or pre- 

assigned third party such as guardian and ser-

vice provider by the audio and quick message.

<Figure 3> Service Scenario for Haenyeo at Resi-
dential Area

If the urgent message will be detected to the 

third party, it might be double checked before 

any rescue method starts. In case that Haenyeo 

stays around at home, the camera of smart phone 

or fixed CCTV can support to the spot of incident. 

When the accident happens outdoor, the public 

or previously set CCTV would be applied to catch 

the site status. As the more big data backed up 

by GPS, the moving route of Haenyeo will be 

used effectively to trace and be rescued.

The forced report from the order of the third 

party shall arrive and manual or automatic 

delivery to ask support will follow.  

5. Service Implementation

5.1 Haenyeo Culture Business based on ICT/ 

IoT System

After the internet got into our life from about 

20 years ago, smartphone covers in a lot of ground 

in ordinary person’s daily life. And innumerable 

applications has been rising and falling. 

The unchanged and dominant apps, as a result 

becoming embedded application into any newly 

hands on smartphone, are about health or diet 

related ones. When we get into understanding 
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<Figure 4> Service System for Maintaining Haenyeo 
Culture

the biggest market in global, Chinese are inte-

resting so much with physical exercise. The 

full-scale of Chinese health apps began in 2012 

and those became popular with steep growth from 

2014. It is said that every one of four Chinese 

carries out physical exercise daily and just 

physical apps are over a thousand. The user and 

usage analysis on apps says that the more male, 

the younger and the higher educated person who 

lives in urban possess the major benefiters. It 

is also recommended to enter Chinese market by 

the user segmentation, more connectivity with 

other devices, the Chinese Kakao Talk version, 

Weishin’s physical app is a platform to collect 

and share personalized physical data. These 

trends, physical message and information become 

kinds of social communication on the top of legacy 

human communication. It would be worthy to 

devise how to develop business opportunity by 

way of using Weishin’s influence on user’s sym-

pathy and shared records. 

One of the next big service after smartphone 

would be any wearable or physical related device 

based practical one. The typical features of fit- 

bit keeps any holder or wearer in connection to 

personal boundary or medical category to collect 

the information about real-time heart beat, the 

amount of physical exercise whether it comes 

from volunterily or mandatorily, sleeping state 

monitoring for balanced healthy daily life.

A commercial fit-bit to count steps, distance, 

heart beat, outdoor activity hour, recommending 

physical movement, sleeping information, GPS, 

smartphone linked call, SNS receptance, vibra-

tion, loss protection, five days battery life, etc.

The price is less than twenty hundred thou-

sand Won, Korean Currency.   

After though examination, we can fix the 

service scenario and technical specifications. 

The type of sensors to digitize the abnormal will 

be decided and simulated on the zig and PCB 

board before we finalize the configuration of 

serving device and system. 

We are developing breath and heart beat 

based array sensing algorithm and this will be 

fitted to Haenyeo. The video, audio and bio 

sensing module will be tested comprehensively. 

The test will be done in the lab for the 

stabilization and go to the field, Haenyeo’s work 

place and home. We can collect data and modify 

the parameters to realize the service. We will 

use commercial communication network and the 

security code will be applied either simple ones 

like finger printing, iris or number or complex 

one like block chain. However, we are targeting 

to apply AI (Artificial Intelligence) to the system 

sometime later, the voice and image recognition 

would be our final technical choice in order to 

remove usage barrier to Haenyeo.

<Figure 5> System Layer for Maintaining Haenyeo 
Culture
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<Figure 7> Facilitating Jeju Haenyeo Culture

The main board of sensor device is composed 

of voice and video sensor, bio sensor like heart 

beat and motion, IR sensor, IR emitter and IR 

LED, beacon for keeping the distance and detec-

ting the accessibility. MCU and memory will be 

equipped at sensor device side.

<Figure 6> Components Level of Sensor Device for 
Maintaining Haenyeo Culture

Sometimes the sensors will be selected consi-

dering individual needs, either medical or favo-

rable requirements for each Haenyeo.

5.2 Maintenance of Development in Haenyeo 

Culture Business

We thought the Haenyeo Culture can be sus-

tainable with the triple interesting groups, such 

as Haenyeo themselves to work, public organi-

zation to support and customers or global civi-

lians to concern. 

We count that the importance of Haenyeo is 

almost the same as that of customers, who are 

ready to understand Haenyeo Culture. Public 

sector like Jeju Provice Office, Seoguipo and 

Mosulpo County, and Haenyeo Culture Commu-

nity have significant role to publicize, subsidy 

and advertise. We call them the interest group 

who will make any type of smart contract, which 

is run by block chains once there will be a 

Haenyeo Culture service.

6. Conclusion

When we learnt that Jeju Haenyeo Culture 

was selected as UNESCO World Culture Heri-

tage, we started to think about how to keep the 

Haenyeo Culture.

Our idea comes from the mingled positions of 

Haenyeo who is a producer of its culture and 

a consumer of its policy, simultaneously. With-

out Haenyo’s activity at sea, it is hard to say 

there exists a real Haenyeo Culture alive. 

We deliberated how to apply the very ad-

vanced Korea ICT and IoT to Haenyeo, in which 

biological, ambient, disaster sensors as well as 

block chain for interest group are used to Haenyeo's 

movement closely.

With our idea, the number of work at sea and 

the active Haenyeo can be counted and Haenyeo 

will be subsidized and confident to her activity, 

because they are more than culture produce than 

beneficiary. They can produce culture and this 

can be delivered and recorded their history or 

partly an autobiography by the action of daily 
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and normal movement.

We hope that we can start to see the Haenyeo 

Culture from Haenyeo’s and Customer’s view 

initially for whom are the customers to Haenyeo 

here and who can access to the Haenyeo Culture 

over the internet/web and smart phone/app without 

any time and space barrier. We have to say all 

the global citizen and organization who care 

Haenyeo and try to understand that long and 

unendurable Haenyeo Culture, which we definitely 

say, those are produced the Culture from one of 

the most dangerous and disappearing work place.

Our study results say that Jeju Hanyeo Cul-

ture would not be popular but deserve to the 

uniqueness Korean Culture which can be a kind 

of tourist attractions, if we apply those advanced 

ICT and IoT technologies into the Culture. 
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