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[Abstract]

Facing the 4th industrial revolution era represented by hyper-connection, this study aims to expand the area of smart home
services from a comprehensive perspective of housing services based on the linkage of surrounding environments and urban data.
For this study, the types of smart home services including welfare, self-reliance and high tech were extracted. Moreover, based
on case analysis, the details of individual types of services were materialized and plans for creation of service environments in
housing complex were suggested. It is anticipated that this study can serve as fundamental data for smart home service

environment planning to deal with various base technologies and users’ needs in future.
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Table 1. Reconstruction of Smart Home Service Types

Classification Service Contents
Life style analysis, cultural activit
Culture Y YSIS, cu vy
support
. . Home shopping/smart commercial
Leisure Shopping o pping/ . .
district development, shopping guide
. Exercise data management, sports
Exercise o o .
facility, auxiliary equipment
Connection between health monitorin,
< | Medical | Health Care X ] g
o and medical facilities
& | Treatm - -
g ent Emergency Emergency situation monitoring,
Response emergency rescue
Information .
. Relevant equipment arrangement,
Equipment .
Informa rental and sharing platform
tion Support
Access Information | Basic facility environment, on-offline
Environment | education environment, provision of
Support space for use of office equipment
o Smart farm, home gardening facilit
Cultivation ? 5 g ¥
Product management system
ion Job Program management, infrastructure
construction
Decision Participatory decision making system
W | Particip Making management
T | ation . Online community, information
= Community .
o sharing
g Provision of energy distribution and
8 Energy exchange platform, building energy
. | Management i
Eco-Fri management
endline | Energy Saving Energy saving, use of new and
ss and Production renewable energy
Resources Water management, waste
Management management
Pedestrian environment, sharing
Public mobility, transportation system
Transportation | optimization, introduction of future
Transpo transport means
rtation . Smart parking, parking space sharin
Vehicles P &, P: &SP &
electric vehicles
. High technology-based logistics
Parcel Service £ £y gish
transport, management system
st o> - o -
UE_- Life Facility Intelligent facility and city
5 ¢ Management management
onven - - -
5‘:; ionce | Environment Air quality management, temperature
Management | and humidity sensing, noise reduction
. Entry and exit management, life safet
Security y x lage ’ Y
monitoring
Protection of Creation of environments for safe
Safety the Weak return and safe commuting to school
. Disaster situation sensing, evacuation
Disaster . .
Response guidance, integrated safety
management system construction
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Table 2. Analysis Standards of Equipment Interaction
Characteristics

Classification Analysis Standards
Contact- Physical il?tergction i_ncluding physical conltact, such
joc type as pressing is requl_red for the use of equipment.
g (touch screen, weight recognition sensor, etc.)
5‘ Non Physical contact is not required for the use of
£ | Contact- equipment. (voice recognition, body recognition,
type location-based service, etc.)
Control existing equipment by connecting an
Mounted | additional device, or attach to existing environments.
2 type (plug-type energy consumption detection sensor,
% wall-mounted environment detection sensor, etc.)
?D' Embedde Equipn'{ent embe.dded in space StI'Llf)tL.lre is nqt seen,
d type or intelligent equipment replaces existing equipment.
(wall equipped with a sensor, smart mirror, etc.)
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Table 3. A Framework of Case Analysis

Z{EHR| U ADIES Mu|A SH
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Table 4. Classification of Service Types (Case)

Classification Analysis Contents Classification Representative Cases
Welfare Leisure, medical treatment, Culture (5) Tourism service using beacon
information access Shopping (5) Smart mirror, Al-based book
Types of Self-Reliance Production, participation, Leisure recommendation, KIOSK
Services eco-friendliness (12) ' Customized .6X6rCiS€
] Transportation, life convenience, Exercise (2) maga.gement service, VR sports
High Tech safety facility IoT sensor and system
. Mobile/sensor/display/object/oth Health Smart thermometer, health data
Types of Physical feature s Management
Equipm er facilities and systems < Medical 2 management platform
ent Ingera Behav'lc')ral Contact/Non Contact g % Treatment Creation of environments for
ction | Cognitive Mounted/Embedded @ ©6) Emergency preventing lonely death, such as
Inside of house Response (4) bio sensor and emergency
Private Space (bedroom, living room, rescue request system
bathroom, etc.) Information . .
Shared sbaces in housin ' Equipment Mobile §lectron1c blackboard,
P g Information IoT device for psychotherapy
Shared Space complex(elevator, entrance door, Access Support (4)
Information . e
Service Indoor/outd - i @ Environment Smart phone (,:harg,m,g facility,
Territori oot/ ou oor convc?mence Support (3) public WiFi
ality Public Facilit facilities of housing - - -
y complex(Parking lot, sports Production Cultivation (3) ﬁome gardening supplies, crops
facility, etc.) 3) integrated management system
Local community near housing N][)T:ism(nl) Cc)(mm;rllity fo; reside)"ts
; S aking mobile application
Local Community compl.ex (s-urrloundmg‘ Paticipation Smart advertising platform
commercial district, medical @) . ng p >
facility, government facility, etc.) . Community (3) | Augmented Reality(AR) social
2 platform
2 oA E g Energy Smart home energy
3)AH2 9G4 5 Management management system
sl g AEAE JRE 1 HAAEYA, DA 5 : 0)
Eco-Friend | Energy Saving | Energy saving system lighting,
TEE olsjaAAEe] o ?ﬂj 275, OZO(Onhne to liness and Production solar light generation
Offline) Au) 9] & 3 _4@_]- |2 E3)] An)x9] theksl= (6) 2) monitoring plug
Resources Loadage detection sensor-based
A Fshz FAlelth & e "LHT 71 E}XL ot = Management smart wastebasket, protmotion
/\]i ﬁEQ A= J\U}E:{ /\-1 H] 2 1%4?,:[ ][15]% %7]-;@ o] Oﬂ Al 3) of garbage separation
oA sfAlEte] 7])7]9] AXHA D Au| o] _A HFEE & Tranl:;l;lt(;tion Electric bicycle rental and
4 Fee Aol waSiglon, TR ek 4 () management system
A7 FATA] Yol Qe &0 7 AFREE T4 Tr?msponat . Car .location gu.idance—based
’ B ion (5) Vehicles (3) parking convenience service,
%LZ_]', FAGA - 91 Fo] FF HAA g FQl T3 A }g, -1 parking sharing platform
23 1219 2 {377 3e] oJ o) X A3 2 BT Parcel Service Smart article storing and
(1) delivery system
Street lamp automatic
Facility inspection and control
HAL 747 Management equipment, automated external
V. Aleli24] Zat - Life (6) defibrillator integrated
@' Convenience management system
4-1 MH|A S8 BAMzq 51 a7 Environment Indoor and outdoor
=) Management environment information
’5 (lgl) monitoring solution, smart
AA Al FRE B 9250, AR 9 3 H thermost
. Face recognition security robot,
) =] = ¢ 4k [e]
ﬂ' O:] o:] 4221 = T':A—i Q 9}4\‘:]' o] = %/(] o(:)] 0—lf‘" oq 7]’ 127_] Security (3) unmanned security system
("v‘ﬂ 574, &3 57, 5 27). 25 6 27, S Development of environment
5470, ﬂﬁ_ A 77 (AR7)7] A|Y 471, AR 37 29 37) Protection of for safe return and safety
the Weak(S) commuting to school and child
o7 BAgg) x}g) Ao Ak 3 7—](01 2] oA A, 742} 3 Safety (20) protection facility [oT
1), o] 42(AEA 17, A1RYE] 330), 187 63U A e
> o Intelligent disaster sensing
] 17, oﬂ Uxdek gl Ag Abozhos EAEA 1 oy Disaster system, situation
b oo wE 57 (EH? WE1A X]-P‘—X} 371 7_] el | 7_]) Ak Response (10) recognition-based evacuation
guidance service
HoJ 17@(/‘]);‘3%’1'31 671, 34 #E] 117), ok 2071(7FH] 57, Total A total of 80 cases

SFAE S 574, sl APd TS 107)) o= F-57H ATk
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Table 5. Classification of Equipment Types Depending on
Interaction Characteristics

Types Interaction Characteristics Cases

Necessary information is

delivered to equipment via Emergency switch, weight

Contact physical contact, and and vibration detection
-Mounted equipment attached to sensor, mounted equipment
type existing environments is and facility used by other
visually and perceptually users manually
recognized by users.

Necessary information is Sensors detecting
automatically collected environmental information,
using technologies like such as location information,

Non Contact L . .
Mounted bgdy recognition ggd fire 1nformat10n and energy
type environment recognition, | consumption, other mounted
and equipment installed in automatic remote control
existing environments is facilities (thermostat,
visually recognized. air-conditioning controller)
Physical contact like touch Mobile application,
screen and weight detection screening of object
Contact sensor is required for surface(KIOSK, electronic

-Embedded | information collection, and
type equipment embedded in facilities(interactive
space is not recognized by | separation of waste, locker),

users. wearable device

board), intelligent public

ntelligent object, which Intelligent objects, such as

Non X lock, mirror, camera and
automatically collects S
Contact- . g . lighting, remote control of
environmental information . e .
Embedded . . public facilities(medical
replaces existing furniture, .
type device storage box, garbage

or is embeeded in space.

separation box)
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Table 6. Equipment Forms of Individual Types of
Equipment
Types of
Equipment
Contact
-Mounted type
Non Contact
-Mounted type
Contact
-Embedded type
Non Contact
-Embedded type
Others
(combined)
Total 9

Equipment Form
Mobile | Sensor | Display | Object | Others

- 6 - 5 -

Total

- 24 1 3 2 30

9 1 2 6 2 20

24 80
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Table 7. Examples of Service Contents and Service Environment Plans Depending on Service Domains

sooedg ajeAtlg

sooedg pareys

SAMI[I8 1 o1[qnd

Classification Service Types Service Contents Service Environment Plans
Emergency bell for help Installation of emergency bell
Emergency Response | Energy consumption and biosignal-based emergency Installation of detection sensors,
situation detection Use of wearable devices
Chronic disease and daily life customized health | Arrangement of application-connected health management
Health Management . .
management devices(blood pressure kit, etc.)
Security Unmanned security system Installation of intrusion detection sensors
Inside Realtime management of air quality including fine Installation of air quality inspection sensors,
of Environment Management |  dust and harmful gas, automatic management of Installation of smart air-conditioning controller and
House air-conditioner and thermostat thermostat
. . S . . Installation of plug-type energy management equipment
Energy Saving and Energy saving system lighting, solar light generation . pug typ energy management equipmen
. . using system lighting equipped with illumination intensity
Production monitoring .
and movement detection sensors
Energy management service including consumption |  Construction of integrated energy management systems
Energy Management &y & . uang ump struetic srated energy g Y
analysis and scheduling including relevant equipment, hubs and servers
Cultivation Plant cultivation system for home gardening Arrangement of plant cultivation system for home gardening
. . . Face recognition-based intelligent CCTV, resident
Securi Intelligent entry management and securi o . . i
Complex v 8 ry 8 ty identification automatic entry system
Entrance . . . Installation of article st by d 1 i
Parcel Service Article storage box/unmanned parcel service box nistatiation ot articie s oragf)o):)x/unmanne parcel service
Inside of Security Emergency bell for help Installation of emergency bell
nside o - T - - - Y -
Housing Disaster situation detection and prevention, Installation of fire, vibration and slope, soil and water
Complex Disaster Response government facility report system, safety situation |pollution sensors, Installation of resident guidance system and
spread and evacuation guidance system display for evacuation guidance
Realtime management of air quality including fine Installation of air quality inspection sensors,
Environment Management |  dust and harmful gas, automatic management of Installation of smart air-conditioning controller and
Others air-conditioner and thermostat thermostat
- Automated external defibrillator integrated Installation of self-inspected smart storage box,
Facility Management [ . . L
management system, building management solution Use of mobile application for managers
Prediction of electrical fire through realtime electri . .. L
. rediction of electrical fire OUE reattime CeCtriC | - ) otallation of electricity, temperature and humidity and
Disaster Response power management, total environment data .
. . . . . smoke detection sensors
Entire collection-based disaster prevention service
Housing Energy Saving and . S Use of system lighting equipped with illumination intensity
. E tem lightin, .
Complex Production nergy saving system lighting and movement detection sensors
- . Electronic voting, residents’ community for notice on . . . Lo
Decision Making ¢ votmg, ity ! Community platform for residents(mobile application)
apartment news
. . Installation of population migration detection scanner and
. Creation of environments for safe return/safe popuiatt era
Protection of the Weak . beacon for location recognition, Use of automated
commuting to school .
sensor-based systems and wearable devices
. . .. . Beacon for location recognition, mobile application for
Location-based experience, visitor guidance and snition, PP’ .
Culture . . management of relevant contents, other experience facility
tourism service . . .
Pedestrian management and connection with a community
edes Outdoor fine dust measurement and information Installation of fine dust measurement sensors, information
Passage . .. . . . .. . . .
Complex Environment Management |  provision service, fine dust and noise reduction provision display and fine dust and noise reduction
P system system(attached)
Facility Management Floating populati.on ana?ysis, street lamp automatic | Installation of populgtion migration detection scanner and
inspection system self-inspected street lamp
. . . . Arrangement of community-connected social platform
. Sharing-based video road guidance, online leaflet for ngement of con gnlty nnee 1a plattor
Community . : P connected(mobile application), online promotion leaflet using
promotion of surrounding commercial district
QR code and NFC tag
. Lo . . . Vehicle recognition sensor, NFC tag in parking space.
. . Vehicle location information service, parking lot e st ; ~lagmp 5 space,
Parking Lot Vehicles sharin parking management and sharing platform(mobile
s application)
Sports Exercise Customized exercise, rental of auxiliary equipment Installation of exercise volume detection sensors,
Facility for exercise Arrangement of auxiliary equipment including a display
Information Equipment Introduction of smart equipment for education, | Arrangement of smart equipment for education that is easy to
Educati Support equipment rental service install
ucation - ; - - - - - - - -
Facility Detection of disaster information and environment |Installation of environment information detection sensors and
Protection of the Weak information, Construction of notice system for evacuation guidance displays, Use of mobile application for
managers and guardians information and safety situation delivery
Commercial Shoppin Facility guidance, provision of surrounding Installation of mobile application and related information
Facility pping area-connected advertisement and information display
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Garbage Loadage detection-based facilit){ managemf:nt, Loadag(? detection sensor, waste collecﬁon and mapagement,
Dump Resources Management | resident reward system for promoting separation of resident rewa.lrd system for promoting separ'atlon of
o garbage garbage(service-embedded garbage separation box)
é“ Environment Management Rest area with clean open air Various forms of clean open air facilities
z"‘ Information Environment| Smart phone charging station, public WiFi, total Installation of total 1nf0rmat} on provision d1§pla){s 1'nc1u.d.1ng
g Othe.r Support service provision, display facility outdoor smart phone cha'rglr'1g stat.lon, pl'ltfl'lc WiFi facility
= | Convenience and bus station in major facilities
@ | Facilities Public Transportation Safe bicycle storage Bicycle storage system(smart lock)
Cultivation Management of communal farmland system including| Sensors detecting.e'nviromnents including soil, automatic
a vegetable garden facility management system
Co]r)r;rsrtllizctlal ngll)g;lrzg Surrounding area advertising, booking and payment service
5 Medical Medical Treatment Linkage of health centers and medical institutes, social welfare workers and other health management platforms
% Institute Facility Management Linkage of integrated management systems of relevant facilities including city and county health centers
§ Goverpment Safety Comprehensive safety service through connection of facilities including relevant authorities and city integrated
= Facility control centers
E; Environment Management Connection of other information provision platforms including the weather center
Others Public Transportation Connection of local electric bicycle rental service and public transportation transfer system
Parcel Service Connection of delivery companies and online shopping malls and local advertisement
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