KIEAE Journal, Vol. 21, No. 6, Dec. 2021, pp.69-78.

'i) Check for updates

2o\

SO ARG
SR 3>
/@Q %, % .

KIEAE Journal

Korea Institute of Ecological Architecture and Environment

AOIE ZAMH[22] AR} AR 242 SeHHSE =2

The Development Direction of Smart Home Services in Resident’s Perspective through Analysis of

Services Usability
237 g
Ji Yeon Kang*

* Corresponding author, Chef Researcher, SH Urban Research Center, Seoul Housing & Communities Corporation, South Korea (jykang@i-sh.co.kr)

ABSTRACT

KEYWORD

Purpose: With the spread of digitalization and non-face-to-face demand after COVID-19, houses have become ~£0tE &

major spaces in almost all daily lives. Smart houses are creating a new paradigm, but they still tend to approach from
a technical point of view rather than analyzing residents' usage profile. It is time to examine the current status of
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residents using smart home services and review their development direction. This study investigated the use status  Smart Home
of smart home services for residents and analyzed problems with unused services to develop improvements smart ~ Smart Home Service

home services in resident’s perspective. Method: An online survey was conducted from September 13 to 26, 2021

Analysis of services usability

on 400 men and women aged 20 to 69 living in smart houses in Seoul and Gyeonggi-do. Result: The recognition and

usage of smart home services is high only when it’s closely related to he daily lives of resident and the operation is
simple with a mobile app or Al speaker. A sufficient explanation of the service, how to use it, and the effectiveness
of use are needed first. In addition, improvement is needed so that it can be easily used for 50s and older.
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HeP”, "AvgRg Ao, " Re g, AL, g4
WO, 57kA 2 FEstal Table 1.3} Zro] Yepi et Table 2. Socio-demographic and housing characteristics
Aoy - o F A &9, LY TAE SR AlA, Eetztd Classification Frequency | Percentage(%)
o= o Hotg As Alojshs i - Hol” A 8=, £ Gend Man 165 413
ender
i, A7), 3, @] 5 AUl @738 Alolste “AUEB Aol A Woman 235 58.8
Hl2 6%, TlAIM A, volels, 2171 53 2L o RekA Wste] 205 87 218
g6 4 e "AFEF S AL 65, Al olv A A 30s 146 365
F U Y T "oy A T2t AL 39S, Aol §F, 7 Ages 40s L 278
50s 38 9.5
60s 18 4.5
Table 1. Smart home service items subject to survey
Residentail Seoul 160 40.0
Classification Item ;
Area Metropolitan area 240 60.0
Cameras over the front door, vehicle access Marital Unmarried 138 34.5
security system, smart entry system, security St Married 262 65.5
Crime prevention |cameras & home CCTV, detecting the front - -
& security (8) | door opening system, the front door security Single-person 31 7.8
system, integrated safety management system, Married couple 63 15.8
children tracer system - . .
Houschold | AT z‘;}‘;ﬁ‘ferlm their | g5 713
Lighting, gas, air conditioning and heating, form
ventilation remote control, automatic on-off Married couple with their 17 43
. smart switch, temperature-humidity automatic children and parents
Indoor environment . . .
control (6) control, indoor air quality measurement & Etc. 4 1.1
automatic ventilation, home network to adjust
. . . . . Less than 3 years 213 53.3
resident’s lifestyle, notification of noise between Year of
apartments complement Between 3 to 5 years 53 13.3
of the Between 5 to 10 years 54 135
Outside Anti-virus Venti.lation system, fine dust reduction apartment More than 10 years %0 200
environmental wallpaper or window screen, lobby air shower
& clean elevator, fine water injection system . Owning a house 296 74.0
change inside a complex, air shower in front door. Residence Lease from key mone 79 19.8
correspondence (6) . ’ ’ form y Yy :
notification of earthquake monthly rental 25 63
Real-time energy usage monitoring, energy Less than 20 pyeong 18 4.5
Energy control (3) |automatic remote metering system, standby 20s pyeong 118 295
tomatic block ize of th
power automatic bloc Size of the 30s pycong 226 56.5
house
Elevator calling system, unmanned parcel 40s pyeong 29 73
service, apartment announcement notification, More than 50 pyeong 9 23
Living convenience | management of resident vote & bulletin board, -
in complex (7) automatic access system in entrance, parking Service Only mobile app. 271 6.8
location recognition system, reservation control Only Al speaker 32 8.0
community facilities device Both mobile app. & Al speaker 89 223

(©2021. Korea Institute of Ecological Architecture and Environment all rights reserved. 71



AOtE ZAHIAS] HFAL A

=2
S

Mg E5 )

r
>
o
s
H’]
Y

A8t Qe mErd¥ AIATAS
22.3%(89%) 2 Urebytth, FeH A3

o]—7}ﬂ /\]-—Q—o — FHZ}E
H= 2171296, 74.0%), AA)

(79%, 19.8%), BAI(25%, 6.3%) =22 el on, 8 =30
33226, 56.5%), 2078 @ (118, 29.5%), 403 (2974 7.3%), 20

BPUIH(18, 4.5%), SOBBOIFOF, 2.3%) w07 St

.

SHAR= 0144235, 58.8%)°] H-3(1657, 41.3%) .t} @k
ow, 30tH(1469, 36.5%), 40ti(111%, 27.8%), 20tH(874,

21.8%), 50t(38%, 9.5%), 60T (18, 4.5%)<

S 2 UERdH. 7

(262, 65.6%) 2] H]-&o] n|=(138%, 34.5%) Ko} =9koH, 7}
el 2h o 97 Al B8 1A 71.3%(285%) & A

2o
32

o

¥ 9 g

A AESEATE AT e oFGESA AlFE L

Fad
O B AU o A G e WA 2. 5

 2ntE £2 o2 54 ghp] wh

l

HESHA ¢

_‘:_
AR

ﬂ%ﬂ%ﬁﬂi%ﬂfﬁ%ﬂﬂﬁﬂﬁﬂ*&ﬂ%ﬂﬂ&ﬂﬂ

SHe A9 SE QT ATHA B A2 S5 9014 3

ok 4= Qi) ot 23 At ol

st S1 A0 Ao

247 YA QAelRE M 243 Bt et

572 Al Ropel “h - BQF, “AWFHA Y, 91587
A
o

of tis s, o] &

b7, "ol A", "EA|A

Fao"

mlm

k)

914

TO R AUE SAHAS ‘M’é}l 2
O Yepyth “SAHEHE )" AH|
g7 & o, dejHlolE, £ 5 B 2
o] 127} 11 o} E AFAFE ] gt WHs| gl 7H g
o] 14(83.3%)ot L A8 (74.8%) & 7H =Skt

- HRP MHIAE AFAES] EY 4
AT 744 glo] AFs A=) wiiol SHAES 1A E
1(80.8%), AHEEE A =& A (69.0%) 0.2 Hlth 21,
T, 3, kA S5 Alolohs AU A 0] AH]A oA %
9] 73.5%7} AL I Ot AFR-E 59. 5% 2 thA b
etttk ol Al Well A =] 9l =27 25 Ao }7}
o1 ot A5 Betd f Be Al AN AR ZA5to] AHAE
AR&-ljoF 517] mjzof] Hl-&-& tha % Ao g Helth,

Th o= AH|A Fopd A& e QAo iE gelsty, <
A5kl 9l AEA F AR 9 % AH| A9 Rl 55 FAFSH]
o WA HE Qb 9 o] TRE AulA 8742] ol el Q1A
U AL BE Z ARSI THTable 4.).

o] Mu|A= At £ TRAH AH| A FFo] BI] w2 &
59 Q14 9 AME-EO] 571A] ok AH| A & 71 =Sk E9]
F o] 7H12H79.3%), ANHE AheF & oA AH(60.5%), 20}
E ZUA2H(56.5%), B7HHlE 2 & CCTV(51.4%) &2.2 A

I>;~
o 3o

r
=2
i)
R
1>
M 2
%0

=

RN

~EE o

l

Sh Qi AulAE Aelshl shdck, Aajstn gl Aulad e M8 AN Sl SRRl AHBol A ek AntE A
M AFe5hT Qea] B ANl AT FESUEAAI2E(61.1%), 27HE S A 27 (60.9%), AH =2
Table 3004 HEo] SEL4Eo “CmeHe](833%, 333 AX(58.8%), 0 374 A2HE ZUA B2 AREE Ay
), “Hre - 5ol (80.8%, 3209), “AUgHAI0]"(75.3%, 301 A2 0j AHEEHE H S5 60% W92 =7 vhebyich
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Table 3. Recognition & usage smart home service LoBE ZARSE ATt Table 5.9F 2tk Ay 29, 714, W)
Clssification el W71 5 AAA It A% £91 AutE 29479 Aol BOE
Crime prevention & security 320(80.8) 276(69.0) Eﬂﬂz;ij] Hfflﬁ Q]'j\:);}: :J%j 06];130;3111/?;—;;;}]5 =4 H(]; (:)]%]
Indoor environment control 301(75.3) 238(59.5) 68L5%)0]°4E} ’}* W 22 AU BAMAE A x]+§:]:‘__o1i AzR
Outside environmental change 121(303) 88(22.0) : ’V‘E 'H“ = . . TE
correspondence ARG HOlEE EA5te] gto]lL AEto] g XA St MHAE
Energy control 236(59.0) 186(46.5) AFote S Y EYA 75T 204AL dFL HU|AE QIS
Living convenience in complex 333(83.3) 299(74.8) Q= Su2t = ARgH|go| n e W(13.2% 7.2%)°l £5F, bl
Table 4. Use state of crime prevention & security service
Usage frequency (%)
Detailed functional system R:cognizels . Users o s || 9 (e i | e (e
™) (7o) (400) o) (276) Everyday R Weekly I —
Cameras over the front door 320(80.0) 219(79.3) 39.7 10.5 25.1 12.3 6.8 5.5
Vehicle access security system 277(69.3) 167(60.5) 61.1 14.4 11.4 6.0 3.6 3.6
Smart Entry System 255(63.8) 109(56.5) 60.9 12.8 12.2 7.1 5.8 1.3
Security cameras & Home CCTV 254(63.8) 142(51.4) 28.9 134 19.7 19.0 9.9 9.2
Detecting the front door opening system 212(53.0) 119(43.1) 58.8 10.9 11.8 7.6 7.6 34
The front door security system 195(48.8) 156(48.8) 43.1 12.8 12.8 11.9 6.4 12.8
Integrated safety management system 194(48.5) 100(48.5) 30.0 7.0 16.0 16.0 12.0 19.0
Children tracer system 124(31.0) 57(20.7) 333 10.5 14.0 19.3 7.0 15.8
Nothing 6(1.5) - - - - - - -
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Bok AR A ThS AulA
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Apgol g 241 Artoltk
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+ E2 Holth o, hE AH] 2o Hsf AH| 2o
SHEC] 34.0%(136%) = UErton,

Usage frequency (%)

Detailed functional system Recognizas Users T Py S -
%) (400) | (%) (235 times times ~omes €55
&y POELD | PO ) Everyday a week a week Weekly a month once a month
Lighting, ~gas, air conditioning and heating, | 3557 3 | 181770y | 403 204 17.1 133 66 22
ventilation remote control
Automatic on-off smart switch 269(67.3) | 161(68.5) 39.8 14.3 17.4 11.8 8.1 8.7
Temperature-humidity automatic control 229(57.3) | 119(50.6) 33.6 10.9 23.5 19.3 9.2 34
Indopr . air quality measurement & automatic 161(40.3) | 79(33.6) 392 76 19.0 19.0 114 38
ventilation
Home network to adjust resident’s lifestyle 76(19.0) 31(13.2) 51.6 16.1 9.7 12.9 9.7 -
Notification of noise between apartments 37(9.3) 17(7.2) 41.2 11.8 23.5 59 11.8 59
Nothing 23(5.8) - - - - - - -
Table 6. Use state of outside environmental change correspondence service
Usage frequency (%)
Detailed functional system Recognizers Users st ey | 5 s 20 Tess than
i i ~3times ess
) (%) (400 %) (76)
° U} 8 Everyday a week a week Weekly a month once a month
Anti-virus ventilation system 161(40.3) | 45(59.2) 40.0 17.8 222 6.7 6.7 6.7
Fine dust reduction wallpaper or window screen | 133(33.3) | 44(57.9) 31.8 20.5 13.6 25.0 45 4.5
Lobby air shower & clean elevator 120(30.0) | 29(38.2) 44.8 24.1 34 21.7 34 -
Fine water injection system inside a complex 83(20.8) 28(36.8) 321 14.3 14.3 214 10.7 7.1
Air shower in front door 103(25.8) | 27(35.5) 333 259 14.8 14.8 7.4 3.7
Notification of earthquake 46(11.5) 13(17.1) 46.2 23.1 7.7 7.7 - 15.4
Nothing 136(34.0) - - - - - - -
Table 7. Use state of energy control service
Usage frequency (%)
Detailed functional system Recognizas Users e Py o e (o
%) (400) | (%) (172 times times ~oames €55
&y LD | PO e Everyday a week a week Weekly a month once a month
Real-time energy usage monitoring 264(66.0) | 141(82.0) 17.7 10.6 17.0 19.1 21.3 14.2
Energy automatic remote metering system 234(58.5) | 110(64.0) 18.2 10.0 13.6 15.5 20.9 21.8
Standby power automatic block 115(28.8) | 40(23.0) 25.0 20.0 30.0 15.0 7.5 2.5
Nothing 61(15.3) 63(36.8) - - - - - -
Table 8. Use state of living convenience in complex service
Usage uency (%)
Detailed functional system Recognizers Users P Py ge freq y Lo P et e
%) (400) | (%) (299 L) | 2 UL ~otimes €58
o ONEDR [CHE) Everyday a week a week Weekly a month once a month
Elevator calling system 314(78.5) | 237(79.3) 70.5 11.8 7.2 4.6 2.5 34
Unmanned parcel service 273(68.3) | 143(47.8) 18.9 6.3 19.6 16.8 16.1 224
Apartment announcement notification 244(61.0) | 128(42.8) 25.0 11.7 14.8 21.1 14.8 12.5
Management of resident vote & bulletin board | 234(58.5) | 131(43.8) 16.8 6.1 9.2 13.0 19.8 35.1
Automatic access system in entrance 225(56.3) | 146(48.8) 64.4 11.6 8.9 6.8 34 4.8
Parking location recognition system 171(42.8) | 93(31.1) 39.8 11.8 20.4 9.7 8.6 9.7
Reservation community facilities 187(46.8) | 93(31.1) 15.1 11.8 17.2 194 17.2 194
Nothing 3(0.8) - - - - - - -
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Table 10. Main reason of no use the crime prevention & security service
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Table 9. Degree of services use by survey respondents

High score Ages(%o)
Classification (N) respondents
over 4 points 20s | 30s | 40s | 50s | 60s

Crime prevention &
security (276)
Indoor environment
control (91)
Outside
environmental change 42(55.3) 65.2 | 47.8 | 55.0 | 60.0 | 40.0
correspondence (76)
Energy control (172) 85(49.4) 60.6 | 48.4 | 48.1 | 35.7 | 45.5
Living convenience
in complex (299)

150(54.3) 64.4 | 50.5|59.2 | 44.8 | 30.8

144(61.3) 69.8 | 63.7 | 559 | 43.8 | 57.1

194(64.9) 73.8 | 61.6 | 62.7 | 66.7 | 58.3

Frequency(%o) Age(%)
Causes
(N=126) First 1st, 2nd, 3rd 20s 30s 40s 50s 60s
combined (N=23) (N=49) (N=29) (N=16) N=9)
I know the service but I don’t know how to use it 24(19.0) 48(38.1) 26.1 44.9 37.9 375 333
I'm not used to using it as a mobile app. or Al speaker 18(14.3) 37(29.4) 17.4 28.6 31.0 43.8 333
I don't think it's necessary 25(19.8) 37(29.4) 21.7 30.6 41.4 18.8 222
It's inconvenient to use due to malfunction 18(14.3) 37(29.4) 17.4 26.5 34.5 37.5 44.4
I don't know what service it is 20(15.9) 20(21.4) 30.4 14.3 27.6 12.5 333
I can't trust the devices installed in the smart home 12(9.5) 20(21.4) 30.4 14.3 27.6 12.5 333
There are additional expenses such as usage fees. 5(4.0) 13(10.3) 8.7 8.2 6.9 25.0 11.1
Etc. 4(3.2) 5(4.0) - 8.2 34 - -
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Table 11. Main reason of no use the indoor environment control service

—— Frequency(%o) Age(%)
(N=91) First 1st, 2“‘"’ 3d 20s 30s 40s 50s 60s
combined (N=16) (N=33) (N=30) (N=9) (N=3)
I know the service but I don’t know how to use it 15(16.5) 23(25.3) 18.8 242 333 11.1 333
I'm not used to using it as a mobile app. or Al speaker 29(23.1) 46(36.3) 375 36.4 36.7 222 66.7
I don't think it's necessary 19(15.4) 35(27.5) 375 273 233 333 -
It's inconvenient to use due to malfunction 10(7.7) 25(19.8) 18.8 30.3 10.0 22.2 -
I don't know what service it is 4(3.3) 7(5.5) - 152 13.3 - 333
I can't trust the devices installed in the smart home 22(17.6) 27(21.4) 31.3 12.1 30.3 333 333
There are additional expenses such as usage fees. 8(6.6) 15(12.1) - 12.1 13.3 333 -
Etc. 12(9.9) 14(11.0) - 3.0 10.0 - 333
Table 12. Main reason of no use outside environmental change correspondence service
Frequency(%o) Age(%)
Causes
639 | e | oon | ey | oo | aen | o
I know the service but I don’t know how to use it 10(29.4) 17(50.0) 375 41.7 66.7 100.0 333
I'm not used to using it as a mobile app. or Al speaker 5(14.7) 9(26.5) 25.0 8.3 44.4 - 66.7
I don't think it's necessary 7(20.6) 13(38.2) 25.0 50.0 44.4 - 333
It's inconvenient to use due to malfunction - 8(23.5) 25.0 25.0 222 - 333
I don't know what service it is 7(20.6) 12(35.3) 12.5 50.0 44.4 - 333
I can't trust the devices installed in the smart home 3(8.8) 7(20.6) 375 8.3 333 - -
There are additional expenses such as usage fees. 2(5.9) 3(8.8) 12.5 8.3 - - 333
Etc. - - - - - - -
Table 13. Main reason of no use the energy control service
Frequency(%o) Age(%)
Causes
(N=87) First 1st, 2n(.l, 3d 20s 30s 40s 50s 60s
combined (N=13) (N=32) (N=27) (N=9) (N=6)
I know the service but I don’t know how to use it 19(21.8) 17(50.0) 38.5 375 333 44.4 16.7
I'm not used to using it as a mobile app. or Al speaker 5(14.7) 9(26.5) 7.7 15.6 37.0 222 333
I don't think it's necessary 7(20.6) 13(38.2) 53.8 28.1 18.5 222 16.7
It's inconvenient to use due to malfunction - 8(23.5) 7.7 15.6 18.5 - 16.7
I don't know what service it is 7(20.6) 12(35.3) - 15.6 18.5 11.1 16.7
I use other services such as Apartment Eye 3(8.8) 7(20.6) 15.4 28.1 25.9 22.2 333
Etc. 2(5.9) 3(8.8) 15.4 12.5 7.4 11.1 16.7
Table 14. Main reason of no use the indoor environment control service
Frequency(%o) Age(%)
Causes
(N=105) First 1st, 2nd, 3d 20s 30s 40s 50s 60s
combined (N=17) (N=43) (N=31) (N=9) (N=5)
I’know the service but I don’t know how to use it 14(13.3) 35(33.3) 41.2 39.5 58.1 333 20.0
I'm not used to using it as a mobile app. or Al speaker 20(19.0) 32(30.5) 17.6 25.6 48.4 444 40.0
I don't think it's necessary 34(32.4) 46(43.8) 235 279 29.0 44.4 60.0
It's inconvenient to use due to malfunction 13(12.4) 24(22.9) 11.8 27.9 12.9 444 40.0
I don't know what service it is 16(15.2) 24(22.9) 235 32,6 16.1 - 20.0
There are additional expenses such as usage fees. 4(3.8) 11(10.5) 5.9 1.7 19.4 222 -
Etc. 4(3.8) 5(4.8) 5.9 7.0 32 - -
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Table 15. Degree of interest in smart home services and devices
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Age (%) Year of complement of the apartment (%)
Smart home service Frequency Less Between | Between More
20s 30s 40s 50s 60s
(N=400) o) than 3yr | 3 to Syr | 5 to 10yr | than 10yr
(N=87) | VFISD) | (N=108) | (N=36) | (N=18) (N=214) | (N=55) | (N=49) | (N=82)
Interested (4,5 points) 267(66.8) 67.8 62.3 68.5 75.0 72.2 70.5 74.5 53.1 59.8
So so (3 points) 109(27.3) 23.0 318 27.8 19.4 222 24.8 20.0 36.7 32,9
Not interested (1,2 points) 24(0.6) 9.2 6.0 3.7 5.6 5.6 4.7 5.5 10.2 73
Average of 5 points 3.71 3.69 3.66 3.76 3.75 3.78 3.77 3.78 3.55 3.59
Table 16. Main reason of interest in smart home service and devices
Frequency(%o) Age (%) Year of complement of the apartment (%)
Smart home service
_ i Is, 200, 3nd | 20s | 30s | 40s | 50s | os | Less | Between | Between ) More
(N=267) First combined | (59) | (N9 | (T4 | (N=27 | 0e13) than 3yr | 3 to Syr | 5 to 10yr | than 10yr
(N=151) | (N=41) | (N=26) | (N=49)
t's convenient and helpful 187(70.0) | 253(94.8) 91.5 96.8 97.3 92.6 84.6 95.4 97.6 100.0 87.8
The new technology is amazing 62(23.2) | 176(65.9) 69.5 69.1 62.2 66.7 46.2 66.2 63.4 65.4 67.3
There's nothing I can do to-use | g0 0| 136500) | 424 | 489 | 500 | 704 | 692 | 563 36.6 462 49.0
the function of my house
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