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Abstract The purpose of this study is to identify research, market, and technology trends of smart homes
and to suggest a research and development direction in the field of smart home service. The research
proceeds through the following methods. The first is an analysis of overseas smart homes and services,
which visualizes bibliographic information using a VOS viewer and analyzes the relationship. Second,
research cases of domestic smart home service are investigated, and detailed service contents are
compared and analyzed. Finally, a survey is conducted on smart home services for residents. The results
of the study are as follows. (1) The demand for smart home services is increasing due to the spread of
IoT, mobile networks, and smart devices. (2) Overseas smart home-related technologies are developing
through the 4th industrial revolution. (3) Major overseas smart home-related research trends are divided
into IoT technology development, building and energy analysis, and service fields. (4) Detailed keywords
in the domestic smart home service field can be divided into "requirements," "recognition", and "type." (5)
It was confirmed that residents' interest in safety was high in the smart home service field, while health
was identified as an item that requires a change in perception through additional research and
technology development.
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Fig. 1. Global Smart Home Market Size and Forecast
(Strategy Analysis)
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Table 1. Potential Effect of IoT Smart Home
(2025 Prospects, MCKinsey&Company)

Potential
Type Description Economic
Effects
Automation Saving time on
of housework 17% 1,340 ~ 1970
Housework
Energy Energy saving (heating .
User Management & cooling) 20% 510 ~ 1,080
Property damage on
Safety‘ & disasters @ 10% 150 ~ 220
Security A
reduction
Product improvement
Use b.ased through product usage 30 ~ 170
Design -
monitoring
Supplier
Forecast the possibility
Pre-sales X
) of consumers to 0 ~ 50
Analysis
purchase product
Total(Billion Dollars) 2,030 ~ 3,490
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Fig. 2. Global Healthcare Market Size and Forecast
(BCG)
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Fig. 3. Global Energy Business Market Size and
Prospect (Markets and Markets, 2014)

Table 2. Market Forecasts by major new energy
business items in the world (unit: billions
of dollars, Markets and Markets, 2014)

2016 | 2017 | 2018 | 2019 | 2020 | 2021
Microgrid 182.4 | 237 |308.1 | 400 520 676
Carbon-free | g0 7 | 841.4 | 8775 | 915 | 9543 | 995.4
Building
Resource
Energy Market 2.6 3.6 5.2 7.2 10.8 | 16.2
ESS 4.1 6.6 10.5 | 16.7 | 26.7 | 42.8
Unused Energy | 2.7 2.8 2.9 3.1 3.2 3.3
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Table 3. Keywords occurrence in Web of Science’s
bibliographic database

Keywords Number of occurrence
IoT 110
Health 82
Smart grid 81
Service 74
Recognition 72
Control 66
Design 63
Energy 57
Algorithm 52
Security 49

Table 4. Highly cited journal research papers

Number

Subject
s

Author and Journal Information

Alaa, Mussab, et al. "A review of smart
home applications based on Internet of
Things." Journal of Network and Computer
Applications 97 (2017): 48-65. [2]

Tot 357

Jahn, Marco, et al. "The energy aware smart
home." 2010 5th international conference
on future
information technology. IEEE, 2010.APA [8]

Energy 252

Fernandes, Earlence, JaeyeonJung, and Atul
Prakash. "Security analysis of emerging
smart home applications." 2016 IEEE
symposium on security and privacy (SP).
IEEE, 2016. [9]

549

Security

Komninos, Nikos, Eleni Philippou, and
Andreas Pitsillides. "Survey in
smart grid and smart home security: Issues,
challenges and countermeasures." IEEE
Communications Surveys & Tutorials 16.4

(2014): 1933-1954. [10]

Smart

grid 481

Piyare, Rajeev, and Seong Ro Lee. "Smart

home-control and monitoring system using

smart phone." ICCA, ASTL 24 (2013): 83-86.
[11]

Control 124

Kumar, Shiu. "Ubiquitous smart home
system using android application." arXiv
preprint arXiv:1402.2114 (2014). APA [12]

Algorith 266

Basatneh, Rami, Bijan Najafi, and David G.
Armstrong. "Health sensors, smart home
devices, and the internet of medical things:
an opportunity for dramatic improvement
in care for the lower extremity
complications of diabetes." Journal of
diabetes science and technology 12.3
(2018): 577-586. APA [13]

Health 108

Li, Min, et al. "Smart home: architecture,
technologies and systems." Procedia

computer science 131 (2018): 393-400. [7]

Service 171

Gunawan, Teddy Surya, et al. "Prototype

design of smart home system using internet

of things." Indonesian Journal of Electrical
Engineering and Computer Science 7.1

(2017): 107-115.. [14]

Design 154

Kim, Kibum, Ahmad Jalal, and Maria
Mahmood. "Vision-based Human Activity
recognition system using depth silhouettes:
A Smart home system for monitoring the
residents." Journal of Electrical Engineering
& Technology 14.6 (2019): 2567-2573. [15]

Recogniti
on

94
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Table 5. Smart home related keyword research results

Requirement Recognition Category

Service Motion Vital Sign Context Position Voice Health Safety Media
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Table 6. Detailed analysis of smart homes related
keywords in service field

Main

P Sub classification
classification

Demand,
Satisfaction,
Preference

Service

0,
factor 30%

Requirement

Face Recognition,
User Identification,
Gestures, Actions

Motion

53%

Recognition
Situation

Situation .
awareness, Logical
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action, Situation
information,
Context

Location
recognition,
Movement
detection,
Identification,
Empathy
recognition

Location

Voice recognition,
Speaker
independence,
Variable position,
Voice processing

Voice

Elderly, Healthcare

Entertainment,
Content,
Multimedia

Types 17%

100%

‘ ’
[eIPN]=1=]
|_I—|I‘I‘T'__

3.2

H =E2 14H(35%), A% 212 20H(50%), YA <
A2 21H(52.5%), 24 AL 7H(17.5%)°1%dct. o]
3t 914 7]&9] §go] g 7T AAE A= A9

S0, 2.5%), RS A4S 5 7H o4 2l
4 71%3 15 7o & Aulaso] ko] 3 A
AT BAAE A4 A9 o] gAte] A7) T
8w 4 49 A Auo) gt Ao o
Bejo] AAEIPom 2 Sl A 914, 91K <)
Ao cherst o Aulase] Rk niFT olele
Ql4o] MASHE Bk 4] Aeto] B4 F7He e
2 o Ao} Yot WAlE Euel AT golE Y o
of FApgolLt @t 2o A et o 71
7142 ofg) B7oIx BRI wol g AT 9
A, BHEE AR TE 94 V1&g B AR e
HHlAE g el QTR At A4 71 A}
B £ oX) AntEEe moH ofg) AntEr]7)R
5 7hlet PDA 5 thashal ekt oleia <14 7]
&2 59 858 Aue A48x0 ot A%e 9
& AqUAE ABIAG, A8 Ak Aol g
Wejnjdjo] 2el2S Agshe § $8H AntEgo]
U F WESE BAt Aulane moksH) gkt
ook W] harst Aulago] 3 trehte o]
who] Q18] 71% ] 3 7Hg Uehks Zlo] ohet
of#] £59] Q4] 7140l T tgo] =Eo] g Lt
g Aoz ofafd 4 vk



el

R

2] A234 A4z, 2022

£7b 54tk olF e melde Aol o
o 4o gyEolgon, LAY vy AL A

5 WSt A=dP] 9t F29 & AA0E A4

2 e 397} gokth 123 o] B9 A4 71s 3 4
AALS 914 714 O T A7k Bl vekir,

AT F ARE WA THUIE A eolEE o
2 sjgon], AN Asko) o TRsk) gkt
o AEEket g A o] AFeh AlES o
3 AT} A0 AT g wolE o B
A7 WA ek, Aste] o, B AZGE} 1
Q50| F WaAol, 3L AntEF Au|xo] that A
o Fol g ¥HE 4 GLOBE 0|3t ATES 4F vl
o 2 Wast ok w3 168E0%)2] =Fo] o] o
3 8L ERSHR YT, o714 e mlolt
sh ol 15 ARl et oA 52 Xk Ao
2, =9lBolut M AsAE ok o]gt, 32 A
O|8AEE AntEFe]A QHo] TiE ato the B
242 ¥ WS, B $20) BEEE et
£ AL g 4 ot 168E0%e] AToIAE @
sle]olel ek Wigo] UehgiE, Antes|vlE B
o1879] Hgolut Aol ke g ZH=E A4
371 91k 714t o]at 714 7IE] EAsH 7H,
32 7470l ofgA 2T 4 Aol e g =
£=o] ol7lo] Eg,

So

=

= O

o

_]

4. ADIEE 7FR MEZA

oM AFAEY AUEE EY
FAL] heFRt A SHoto] AT
She 2g ERE Stk weEbA AL, A7
Aloll AL Yl T 20~694] 49l HY
T 59 W Al A5 oltE AFAL
£ APAE o s HES APt AE2 F 72
o] o] @AE tfow Laglog 4sigitt

A HAZ AOtEZ FAAH|A0] Tt Q1ALS Yo
7] 9lal @A 7 ohhECS] Ad o]fE ALY OH
1 3= Fig. 59 2o] Uehdth. 12,3495 9t 2
TH56.1%) 9 159024.9%) B5F FAMB| A0 He
Ae AX ofES Aesls 1 Q3% o9& 99

Sl

©]
o 1%

L lo

e,
I
L

=

= o

=

W
fUooe e N

>~
[o o Hi

=

>
o

u]—E_v‘;‘_ o

6

—_

l

d

246

St webd AntEES B3 PR FAAEA
93 9L AT 4 k.
1st+2nd+3rd M 1st
= . 42.8 388
249 207 18.7 207 180
H = = W

Unavoidable Etcs.

reasons

Smart home ~ Surrounding
services infrastructure

Transportation
convenience

Apartment
brand

Fig. 5. Reasons for choosing the apartment currently

living in
= R WA AZS e ATREFY] FAMH|A
o] MukA9l WL S olHokT Fig. 63 o] vEht

1
.

o} FAMRIZ] et HAREEQl v
38.6%=2 EHEQl 499 15.4% Hrt T o4 &A
Uetts Ae gRlskolth. #7H o S9Ate] 542
AwEE 20-204 ¥ W&l SEAEY AS At

Aol st B Uehts A elsisrt,

-
gk o] of

Not satisfied
15.4

Satisfied
38.6

46.0
357

14.3

1.1 2.9

Not satisfied
atall

Not satisfied Normal Satisfied Very

satisfied

Fig. 6. Overall satisfaction with smart home housing
service

shR|ERo & FAMHI 0] o] wet AFALEe] of
©7] A5 AFgSHEA] ISR 1 AT Fig.
73k ol ueRdth, FAMEAC] J15d X oy
AEEE QHo) A9 @0} Fujy, ulrole] A
A AT, A% A AW SAW ] g
QUgic. Eak ko] A9} 4
£ 2 H8ES Ui AL

AzAE0] FAMHA Fo]
3 go] o] 7H =A Lehiicks

9] A% AAE L A8 %

A]

o]

(o]



AUEE BHRE AT Hulx Holo] ATEF B4 T9| ATEY

RaloURA)

| P I 233

Bathroom phone 522
Frontdoor camera | so.+ I S5 3 95.4
g Home viewr camera [ 44.9 B 366 81.6
& Gasshutoffdevice [N 570 [N 475 833
Digital doorlock I - I 702 934
Intrusion detector . 271 B 336 713
Television I o N 2 87.9
Parking sign . 52 I 435 84.9
Heating controller [N 58.8 I 503 85.5
5 Muttifunction switch [N 703 NN 736 92.7
£ A conditioner regulator [l 39.4 I 307 78.0
% Ventilation Control NN 6.0 NN 60.7 893
B Voice Recognition Control Il 30.9 M 240 78.1
= Unmanned courier NN s0.s [ 347 68.3
Parking location recognition| il 36.9 I 277 75.0
Tenant location awareness [ 39.3 Il 303 7732
Community reservation [l 33.5 N 247 73.7
One pass system [N 771 N 726 94.1
- Environmental sensorjill 25.6 M 223 87.1
§ Intelligent bathroom fanjill 19.7 MW 7s 90.2
ac

Inter-floor noise alarmjlj 11.0 Bz 88.8
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