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Analysis of the Categorization of Wearable devices for Infants and Children
by Function, Characteristics, and Improvements

Eui Kyung Roh'

Korean Council for University Education; Seoul, Korea

Abstract: This study aims to classify wearable devices for infants and children according to their function, and to analyze
the types and attachment methods of the devices by function, operating system, characteristics of materials, and types
of batteries, and to identify the points for improvement. Forty-eight types of devices investigated through previous studies
and keyword research online were analyzed. Wearable devices for infants and children were classified according to their
functions into wearable monitors, wearable thermometers, GPS trackers, and smart watches. Devices had different
shapes and attachment methods according to their functions, and were mainly clothes or accessory types. The accessory
type devices were attached to the body using velcro, clips, bands, or adhesives. Wearable monitors and thermometers
mainly used Bluetooth to transmit data wirelessly, and location trackers used various combinations of 4G(LTE), 5G net-
works, GPS, Wi-Fij, and Bluetooth. Smartwatches had different functions depending on whether smart phones were linked
to them or not. Wearable monitors and thermometers mainly used by infants provided material information, but other
devices did not. These devices used rechargeable, replaceable, non-rechargeable or non-replaceable batteries. Wearable
devices need to be improved to reduce the discomfort experienced by infants and children due to the attachment position,
malfunction, skin trouble caused by materials, short time of use of batteries, version conflict and complexity with the
device when linking with a smart phone, and non-operation when using Bluetooth.

Key words: wearable device (g]o121E- tlule]2~), infant and children (§-018), attachment method (2} W), operating
system (GA|A), battery (HEIF])
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Gfrolet 64 IRre] F3t A ofglo]E WaTK(Infant Care
Acty, 2008). FoH(@ilye Exle) 2HolE s, fokdhil)
= A% 1EdRE v eAI7EA] 9] of=lolE SJu]FtH(“Infant” n
d.; “Toddler and preschooler”, n. d.). ol AA4, 2l
A4, qloj W] ui%al] Wel, 3w woury
222 BARLE AU 5 BT H0) glo] P4
7b AFshs 84 oA ALeA HEthKim & Kweon,
2020). ololl F&AFe] A|&2Q1 e wEo] FashH, Jfrof
o] A7 o)l slFels A4 Wslel thd 224991 gelz)
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oleiE E]HPOV\(W(earable devicey= AlFol] 23t AF

g 95 T F Jv BE yulo|2=E A, 4F HHFE
78S 3T § = NEA oA (application, app)y7FAl 2
ettt o] tulo] 252 AMEATL olF e &% Folx At
HEA AT 5 YuE Zgo] /s A2 JA AEE o

AAS) g ke ol AR 2] 7Fs ek (Shim,
2014; Shin, 2019).

Ffroks AolHE tinto]2e] FE EAHL2 gfrole] AlA|
2 - AN WskE A3 o2 HUESIAL ALE ol A
olth. 71&H o2 = ol QIS FH 38, el 3 F
o] et ARE S T 7|We] 65 2y Adg T
3], o= mof gl 1o 74]*‘?1 NEY AMU|EE AlFeict. &
G HEAE g FolE AT ske Gfelell dlojEE vt
o]29] 71X A B7I=AL Ah(Dong et. al, 2019).

dojgE 2 dX2A 0 (health-care) TlHle] 20l Tish AH|RE
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o] Filo] Sukstel wet ool ek AFrE s HaE
Ak ZrlEA AE N Tl FsF AH(Suh & Roh,
2015), Grokg lofelE tinle]l2e] B4 % 5% (Dong et
al, 2019; Hwang & Hwang, 2016; Keum et al, 2017; Shin
and Kim, 2018), #lo]¥] ZUE3(baby monitoring)2] ¢lo1]
£ 71& % (Hasan, 2020), Slo8E tulo]2~ &8 st
Fr 912 (Kwon, 2018), & 91X|(Lee et al, 2017), fo}2]
2mlE 717] AM8- A (Hwang & Son, 2014)5°] ATFH AT}

djHE tulol2e TSt 7153 FEE 4o FE 1A
3 WAL AR, dlojEE tiHto]s Fate] Z|tiRT) Axst
o} o]= 7H4o| HlEl f-8Ado] HoAH, AAH g ERstar
APt AMgsh7] B33et7] w&o]th(Shin & Lee, 2016). ©]
o dlejelE tute]ze] g3} gl E F EE V)& o
frokg SlofelE tiuto]zof gk EZZQl E4o] Hasit.
S GHoks Yol ule AAF o) d Bl 2]} A7)
w2, Aol ek 83EE 7150l GEAH old gt
HAIEE AL @R

AgPATFox = Fejel 28 9o wet goje]E tiule]
22 BR3IN\TH Na et al.(2013)2 ¢loj2lE tulo]2E dA|
A, AELF GAF, AA A, A o]APoR U
22m, Suh and Roh(2015)2 2rlE oA AEL A 28
TR BRI 2ev GfolRte] BA4oR la] A9l
4 yulo]A9} T2 R/ 715 vldEs)ok ) Keum et al.
(2017)7} Shin and Kim(2018)2 <3-f-o}-8 tjujo]2e] ZA} &
24 Al 5HY tulel27) o ZetsiAY d2A o] Tibto]

2g FHoR BN, o= Q5] ojel tiujolszt
ol ol HAHUL W avEE thuolze] Bl e
EEERIERLIEEE

o B A7E Ghobs flolelE tlujel g 7)ol we}
H,

Ho

o
b
o
2

2 ATE 98] daAT AR} giE gzl vle]
e} FFoA] cdfolE floj#E tlufo] X (wearable device)’,
‘GFrokg ZHE tulo] 2, «dfohg AulE o)F’, <o}
& 2ulE o E Y 7192 A Hute]29] 7]
ol wgh fAF AFES AelstaL, tinfelzd] ik /dES

Table 1. Categorization of wearable devices for infants and children
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AFY BNE Y 5 e ulelase FHOR B0
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Ao} ko AzEEebE A Aol A A1 AE
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FrrlolsE glglow], BEse] Pl Bksd tuel s

Zt tjufol o] whrd, Al 9 g Alo]EoAN 7
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W, A, 24, e S AL Ang 2ARI
ohAMAE 221 AL 7] F N F7)8 FH0E
ol Mg Ase] b B SANE) gt B9E B

q
SISk, oldl Az Ao|=olE HlWA F717k Ael glo] Al
S0P, F717h BE ol (Amazone FALOZ o] Folzi,

3. d7&z

31.7IsE &R

tulo] 9] 7158 ZAlsl] B/ A3, dojys BUE,
AAZHE A4, AXFH7], 20EHA] 4 FHE R B
FEIJAK(Table 1). o]& AAF - o2 EAJe] xlo|= 2la)] 4
Bl gt 87EE 71wl A7) wiZo|th Joke frohi
o} FHAIZR] Aa, B digh Aoy Fde] IE7] W
ol £ 2 34 BUEIE FE o[ FU) Ed Hol= A4
AR o] ofal 9] HHAR] FEFS Wol ®

E1%

Elgo] 23 tH(Kwon, 2019).

Fhroks ALTE mEsA R Aopids IAsEe] e
sfo] FEAte] WEE IX|EkaL o]o) wet EshaA i
T 2 AR o S5 o Al Atk ol XFH

7] e 7|28 ZHEX|7E ARS-EL

3.1.1. flejEls 2YY
o} AT (Sudden Infant Death Syndrome, SIDS)
2 120 o5l Fot e F X dHE wHEL 2

A 99E RS & ghe A9E TET AT 1L
713 ol WS, 95t A% 1Y Aol wadth 53

Category Wearable monitor Wearable thermometer GPS Smart watch
Alert on no breathing, rollover, Real-time continuous monitoring, Call. message. camera. GPS
Fuction skin temperature, alerts when fever strikes, GPS tracking, SOS call MP3’ ame 1%1 (;mentum, alarm,
wireless data transmission wireless data transmission game, > >
Age 0~ly All All 3~12y
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I vFoAE HEHoRE AAoLE dof A= FHol
=0, 1960atH5E o]#] st H3to] FFol=ANETEE Y9l
o2 AFE] o]F FHlE FoiA A= AHAS Al ok
SREE B V7t dASHA 243 TH(“Sudden Infant
Death”, 2020).
olx¥ A< el SIDSE HX|E7] 28 o]
EUERE SolglE tulo]2rt ARGEAL ST HolH] B
Hole op7]9] &8 52 F e UL EUH, BE &
dE FAlske BTl BUH, 7 2 353% 2 ARE
Z*ok— °Jl°1€— BEUEE Aot FE55-S fadshe A A
5 o8] o] SIDSY] LAt H7)of gloj#E
ELlEi—t— °l H A =gt opr19 EEF A DS 2487
BEUEHSEH, op7|7F 978 AT St & BFAU dojA A
oW AulEEOZ UghS Hul= whe|th
dojEE BUE 9 7%l Zpol7t o, A, B 23

A, A, Bk S, F8 34 5e) el slon, ol

N*.IELE

2 4

() ml

=S LY T ]
A2 274 (M5, M6, MlO Mll).\Jr 71AF 2A dEMI) T
o] B7t 715& EA3Iti(Table 2).

oS E tnfe] ~EL WEOE AMEE AFEC] FE 9
Fou, dojgiEs BUH A-9ols vive 2UES} 7zt
of Al 9E AFEE AATHM2, M14, M17). o] AlF
=2 AAE Azl 7147wl the YRR o=t FF
oFel 9rles MK g AMEEel BHL Agds
M14). QX fufo|AE AnfEZo|L} i glo] 2Eo] 71538}

2

Rom(M2, M3, M7), 0}717} 743k Sole HY Q. BUH=E
A& AR 7 AEE sl AFe] ARTIEE ARSIt
M2). o] AFEL 71E9] WoH] BUEE AAsk] &d

frote] AAA w¥kES dojelE RUERE A AshH, 9of
£ HUH AR Al 22zl gk 948 Beksiirt.

0]¢]9] flojHE EUHYE 82349, As 4
& R4 7L7<](M15) oA} 7]'X](M16) A g 7129
A LFM17)2] tufe]X o] T}, Pixie scientific smart
diapersM15)= 7|1AH dHole e, 1 e e v

Fojole] N2 TR A5 28-S Uehlle ofe] A Al

ol 2

A

7F 7=
S A8t

< AHEste]

o ez

ok ARl 7l X eFAY BIAASA
o] Apgo] Wt FaARE SrhEE

g st <ot

N' H X2

|(patchye] APS A7 A8
Foll ik ARE IS 4 Ut
dojzE ZUHES SIDS WUAE H8) WEoF AT, AA)|
ZE SIDSE oWsttles A8k FAE glon, g5k A
23 S AT Wolr), Egt 0502 Qs I 5o
TAZ A71EAH(“Snuza Hero”, n. d.; “Owlet Smart Sock”,
n. d.).

r\r 2 0 &
E

3.1.2. S8 E A2A

71E9 tRE A2A7F uAIZ €S S, dojHE
A A 2477 B Ao 2 opy]e] A2S RUEFHS
I Lx ol ws ukd deke AnlEE T glEElo
3 A2 ZUHSH, dolHE v ARES 378 o ok

(Table 3). G5 AEL oF 58 A7+ 715 = SUTKTL, T4).

3.1.3. SIXFH7]

LUl svitt 29k Hol W of5Eo] AFH L 9
o} o] F Ui o] /PgeR EAFHUAT, Y=
=g Adejolnt. AFolse AES Il 93] e,
2 71E2 HAA - 2AF 217 JA, A A, T1sEA 5
Al %S AA Hrh(Lee, 2014).

AFHL AR 718F AH] 2 (Location-based Service, LBS)Z,
A QIEUlY] AREo R AREALe] WA EE X9 HEE A
Fohe A FRl= AfEjzolnt. YXFA7|= ololEe] w
olo]E¢] S FUEHEH, olF Al Gl
O]E(update)&oq olo]o] QIAE A Al HAF
2 Qo ek g Rk Skl AP AgE A9E o
W3S o] dEFE SHAE(safety zoneyS A= 7150 Ak
(Table 4).

AAFA71e] gt e A8
ARgel tigh g AUl 985S

Fig. 1. Devices that combine wearable monitors and video; (a) M2, https.://babydelight.com, (b) M14, https://owletcare.com (c) M17, https://

www.lumibypampers.com
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Table 2. Characteristics of wearable monitor for infants and children

Attachment i i
No. Product Brand  Purpose Function Type Operating Age Material Batterle;{ Price
Methods  Part system battery life
. BLE, app for RC,
Ml AKOi heart PPt Breath, roll over & Clip, Cloth, 06 e Infants  ABS  Lision B, $89.99
Itd diaper monitor velcro  diaper .
android 7d
Baby delight Real-time baby . RC,
M2 snuggle nest video dlZlaib{lt movement & OI:;:}:; x Infants - Ni-MH B, $124.99
baby monitor & positioning monitor P 96 hr
Medical- RP,
M3 Levana oma sense Levana Baby breathmg. & Diaper, X 0~6 m grade ABS, CRMSO $79.00
movement monitor pants TPE coin-cell B,
ploymers 30d
RP,
Monbaby bab Breathing & rollover BLE, Wi-Fi. CR2032
M4 Y Daby Monbaby movement monitor Stomach app foriOS & 0~18 m ABS plastic coin-cell Li ~ $79.99
monitor . .
during sleep android B,
. 100 hr
_ Clip - -
Live tracks, alert on no BLE, app for Plastic: RC, Li-
M5  Nearbebe care  Nearbebe breathing, rollover, skin Diaper ioS & Infants  non-toxic metal B, $129.00
temperature android ABS 20 hr
Tracks baby's breathing, RP.
rollover movement, Di BLE, app for R2 : 5
Meo6 Sense—U baby Sense-U ambient temperature 1ApeLUN 408 & Infants Plastic ¢ . 03 $99.99
monitor . . derwear - coin B,
with audio alerts on . android I m
smartphone Accessories
Medical-
M7 Snuza hero (SE)  Snuza SIDS Movement monitor Diaper x 0~12m p%:fii CR2 3.0V $83.24
Prevention silicone B> 2000 hr
BabyO, baby Track O, level & heart Leas BT, app for Weave RC, Li-
M8 oxygen monitor  Wellue rate, blood oxygen wrigst; ioS & 03y fabric polymer B, $149.99
foot saturation Android 16 hr
Band:
. . . - washable RC,
Mo Fisherprice - Fisher Heart rate, movement & Ankle BB WL Cfbric Lidon B, $10530
P & p P PP sensor: 3d
silicone
. . D Band . RC, Li-
LilP monitor . Oxygen, heart rate & Wrist, BLE, app for W . ?
MI0 bracelet Liip temperature monitor ankle ioS 0~7y  Polyamide pol{;n irr B, €29
"~ Heart ate, oxygen wis, . RC,
Mil1 Neebo sensor Neebo saturation, temperature ankle, BLE, \M.-Fl’ 05y Silicone  Li-ion B, $279
bracelet . . app for iOS
& sleep time monitor forearm 3d
. . BT, app for
MI2 Protect me infant Protectme Heart rate & oxygen Wrist, 08 & Newbgm Fotl)(.i-grade ] RC, £149.00
heart levels monitor ank . to junior. silicone  Li-ion B
android
. .. BLE, app for 100% RC,
M13 Mimo smart baby Toysrus Breathing & activity Bogiy Body iOS & 0~12m  organic Li-ion B, $349.95
monitor suit .
android cotton 120 hr
BLE, app for RC
Mig OWlet smart sock Hd video, oxygen, & e gock  Foot 195 & 018m  Fabric coincell B, $399.00
duo heart rate monitor android, Wi- 16 hr
Fi
.. . Urinary tract infections,
M15 Pixie saie ntific Pixie kidney dysfunctions & Diapers - x All  Non-woven $59.00
smart diapers N . (10 pads)
dehydration monitor
Aquatic
MIl6 iSwimband safety etc. Drowning detection Band Hegd, BLE, Wl._Fl’ Children Silicon band | . .RC’ $124.99
concepts, wrist app for iOS Li-ion B
LLC. Accessories
AmazonU BLE, app for NR, coin-
M17 Lumi by pampers Sleep & diaper monitor Velcro Diaper iOS & 0~16 m - cell, $356.97
s/PRFY7 .
android 90 d

x: no app is needed, no need for Bluetooth connection, BT: Bluetooth, BLE: Bluetooth Low Energy, B: Battery, NR: Non-replaceable or Non-
rechargeable Battery, RC: Rechargeable Battery, RP: Replacement Battery
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Table 3. Characteristics of wearable thermometer for infants and children

N Product Brand P Functi T Attachment - ting system A Material ~ Daeries  py
o. roduc ran urpose unction e ———————Operating system e aterial . rice
P P Methods ~ Part P el & battery life
T
T1 Bluetooth_THERM Blue monitoring, Pacifier ~ Oral BLE, app for. 08 ~5y  phthalate free Li-metal B, $47.88
pacifier maestro medicine & android Lo
. plastic with and ly
reminder L.
silicon teat
o mar BLE, app for i0S Device: ABS & R,
7 J-style Wrist o @PPIOUIES Infant PC, band:  CR20323V W22,810
igital baby . & android o
THERM Real time silicone button cell B
monitoring, Band
IvyHealth bab fever alarm BLE, app for i0S Hypaallergenic. CR202S 3V,
vyHealth baby , app for i ypoallergenic A
wireless THERM Ideus & android Infant silicone button B, €89.95
60 d
Real time RP.
monitoring, BLE, Wi-Fi, app ’

T4 Infanttech Infanttech fever alarm, for iOS &  Infant PVC CR2032 $49.97
smarttemp . . button B,
medicine android

X 3y
reminders
.- RP,
. ABS, silica :
KSBT1 baby BT, app for iOS D CR2032
TS5 THERM Koogeek Thermome Accessorics % android All  gel(adhesive gel button B, $23.98
-ter patch)
6 m
Food-grade .
16 Moleath smartbaby s 1o x All  silicone double RO L 649,99
THERM R polymer B
side tapes
. RoHs non-lead RP,
Multi remote health . . . y
T7 smart sensor sticker Yirenkang BLE, app for. i0s All msppc;lon, CR1632 W16,009
baby temp THERM & android medical PU  button B,
Real time adhesives 120 d
frg\?:;tzglrﬁ; Plastic, adopting
VAVA bab Adhesives Armpit medical-grade, L Rlc’
smart baby non-woven i-polymer
T8 THERM VAVA * All adhesives, food- B, §79.99
grade silicone 24 hr
patch
Medical-grade
Xiaomi large temperature
Tg Miaomiaoce digital Xiaomi BT, app All sensing slice, built-in $89
baby smart food-grade button B
THERM silicone, 3M MO0
adhesives
Real-time -
. > BLE, Wi-Fi, app
Leeko soft ultra- high&low temp e L. RC,
Tl thin smart THERM Leeko alarm fever for 1OS & All Silicone pad 24 hr $17.98
android
alarm
Real time RC,
T11 Fever scout VivaLnk monitoring, Patch BLE, app for' 08 All Ad.h esives: - Li-polymer $75.22
& android medical-grade B,
fever alarm
1w
rﬁ::ilt(ﬂg?le BLE, Wi-Fi, app Multiweave NR,
T12 TempTraq TempTraq S Sticker for i0OS & All polyethylene 3V B, $24.11
fever alarm, .
48 hr, android foam 24 hr

THERM: thermometer, x: no app is needed, no need for Bluetooth connection, BT: Bluetooth, BLE: Bluetooth Low Energy, B: Battery, NR: Non-
Replaceable or Non-rechargeable Battery, RC: Rechargeable Battery, RP: Replacement Battery.

3.14. Z=RIESLIA| Salth o]#l HoZ Qlale] fol B ofHolEAl LnfEES]
7|28 2PEYR|E o250 AMSRs APIEZ|L An) tiete 2 Fdstal Qlth(Hwang & Moon, 2018).
Ex|eh= FHj9l 715lA zlol7t St AnfEEe] 718 7] 7|28 2nlEYRodle 53}, vAA 7158 olg A=, Al
S A3l F8le} BAF A eI, f8 ErlxE o o, &5 AA, JoAkd, &, FHE, MP3 5 thkst 7]

8% 4 glom, olole] ek mea] UAZ ANFA0l 7b Ho] GAlsle] glom, B8 B WK Jse] Agow v
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Table 4. Characteristics of GPS tracker for children

No Product Brand  Purpose Function Type Attachment Operating system  Age Material Batteries/ Price
Methods ~ Part battery life
Angelsense 3‘:8 ;Zizk:;ivz; LTE, RC,
G1 kids’ GPS  AngelSense a}l; hone. SOS Pin, pocket All internet browser, app - Li-ion B, $229+39.99
tracker speakerphone, for i0S & android 48 hr
button
Bewinner .
GPS intercom — RC,
GPS necklace Bewinner tracker support, Necklace  Neck GPS, .LBS’ Wi, app - CRS B, $60.09+5
tracker for for iOS & android
. SOS call 5d
kids
RC, Li-
C . . Acces- . 5G, BT, Wi-Fi, GPS, >
G3  Jiobit next Jiobit GPS GPS tracking sories Clip, loop app for i0S & android All - polyzrgelz1 B, $129.90+13
Relay kids GPS tracking, talk . A RC, Li-ion B,
- - .99+9.
G4 Smartphone Relay button, Ring, band LTE, Wi-Fi, app 2 d $49.99+9.99
Samsung All RC, Li-
G5 smartthings ~ Samsung Live GPS tracking LTE, app Plastic polymer B, $36+5
tracker . 7d
Ring .
GPS tracking, SOS LTE, app for i0S & RC, Li
G6 Keyco tracker  SoluM s > app lor - polymer B,  #69,000+1,900
call android 34

BT: Bluetooth, B: battery, NR: non-replaceable or non-rechargeable battery, RC: rechargeable battery, RP: replacement battery, +: monthly subscription

AE]E @8 HE AEstal YK Table 5). Y7 2nfES
A= T3 2 WA 715 glo] Bol B 580 =2RE AN
TFsalglen, Mol o Agol §lth

7|24 2nfELX| Y] ALS- A#L 3lEgElEE FAIN
A 12482, RE YA RltEE Al 94 715S
Asle] SH0E FAE BiAY ARE JAE 5 glom,
A3 EX|e} o] Tt ARHOE A o8 5 Ut A

&

B3 Ao W97k WOt wedt 71se) 2ulegAe A
A%o] AHgEF, BABSE A Ao okt
3.2, Sapupy
=]
5

Goks fojel thiolt 7)ol wWel ¥y 2

==

7171 f1gtoltt. M Fe] FE o] FAU 2 (Table 2~5), ©]
tufo] =52 theket o g FAEIT ol F2 e
e} A ER/E ST QAR AZ Y (velero),
3 (clip), M=% (band), 2 NEF O FEEM, F2} PHS
tuo]zo] 7% B 24 Wiy We @AV A
Az E BUEE dAMEEY JRPeE ERENSH,
Ax o] F5 o]FUT. dlojElE 2UE 5 AAME
& WA (Fig. 2a), FH(Fig. 2b) S5 WME=(Fig. 2002 AR
ste AA] B ojRel RS on, S35 Aol wet F
2k B9loja] zjol7F YeRdtt. olw] SHIMI~7el= 7 2
o] 2A0S F4ste TN AREEIoH, oo
(inner-wear)tt 7147l F-2Fsigict. whA] =3 (M8~12)e]
= Aka, ek A2 58 Sk AWK AR ESI O, &5

oL} wEo]| 2Fslgdth. AKOi heart(M1, Fig. 2ays =43

ol mebA] 72 A7 @5kttt 54 2 H37] A Alell=
S0 oge] fell, 71x4 el A Aol BARR 7]
AT SHER)e) FEREHoH, A 582 B

o) F38L& Ht)rE (body-suit, M13, Fig. 2d), FZM14), 7]
AAMIS) TR, A FEfo] tnfo] 25 Fiele &5
Z ASEQIT dole Ao B Al 28713 vgeZ
Slo] ko] Hom 2k Aol o3k oo
Alste] 7He] golatr] wiio] Ffrote] R/+=
< 3joFstH(Roh, 2019). o2 <l3lo] 973
Agk o Mgho] 7Fssles A=A

M=y AAxEle) o FHS of7|e] dRo) wet Alo]=el| 2}

17} Ak de] EMsye 29, B8 e MI0%E 3
WA, v FEMI3 ) 39103719, 3~07Y, 6~127119), <&
TMI14)S 394 (0~171], 1~471Y, 4~1871L)3Th R3S
Ato]ze] tigt Exko] A O (“Mimo smart baby”, n. d.),
ol ol dEtEojof &gt Ao rhsdtrlol HAERET
Ate]z7F A U2 o= wAdtET)

gk dojEE BUH 2 A 23 A F A, oF ¢
Ap1e] FA o] AZ1=AL AATE BF 1~21de] Fok=
A Fe AeiFr] 98l dof 715 gt o]d 52 op]e]

]
|

odtt
rlo
au)
E
o
|

il
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B3} o/l 7% Fo) 252 BHsh, To) Fel wElsh
e WMES Golat sl Mistol YA EgE Frh

(JoongAng M&B, 2010). =3t 2 o2 A% s7de] FHH
715 ket 53] 973 doEE EUHE 55 ¥4l ¢
Hpo]2 Fzko g olgk E7te] Qlth(“Mimo Smart Baby”, n.
d). o1& glol7] SlsiMe Qo e Wt glojels FUE
o] HiEHRES A, ZiH FEs|of gk SR BETt B
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Table 5. Characteristics of Smart watch for children
Attachment ; ;
No  Product Brand  Usage Function Type ——— Operating Age  Material bBatterlei_sé Price
Methods Part system attery life
Dual cameras, video
Wi Ralehong Ralehong rec;order player, MP3 « 3-10 ) RC, Li- $42.99
smart watch music player, pedometer, polymer B
33 clock faces, games Y
Happinno kids Video player & recorder, 3-10 RC,
W2 video player Besstan music MP3 player, games x - Li-polymer  $34.99
& recorder camera, stopwatch, timer y B
Camera, speaker, body
temperature sensor, Band:
iTIME kids iTIME pedometer step counter, 3~10 .0 RC,
w3 . . x silicone, .. $35.38
smart watch  Kids stopwatch, music player, . . Li-ion B
bezel: plastic
calendar, calculator,
flashlight, games
Kafaforna Two way call, games and 412
W4 kids' game  Iniupo music player, camera, X - $15.20
smartwatch school mode, SOS call y
. Call, game, music player
Kids smart . camera, alarm, clock 4~12 RC,
W5  watch for  Iniupo x - o $43.99
bovs sitls calculator, SOS call, y Li-ion B
s & calendar
Kids Games, video, dual
W6 smartwatch Bauisan cameras alarms music Wist « 4~12 Slllcqn, .R.C, $37.99
. player calculator, calendar, I1S y plastic Li-ion B
for boys girls
school mode
Smart Acces
LGU+ Watch Two way ca}l, [MESSAZES: _sories Watch LTE, BT, app
W7 kakaofriends LG U+ english dictionary, for i0S & Kids - rRc 275,000
. Al, SOS call, GPS, games, . +8,640
kids watch2 android
camera, alarm
. LTE, Wi-Fi,
w8 Moomin kids KT GPS, call, messages, SOS BT, app for Kids ) RC, #W253000+
phone call, cameras . . 460mAh B 8,000
iOS & android
Rotatable camera, music RC
W Prograce kids Prograce pedometer ﬂashhght, BT, Wi-Fi, 4~12 .B.and: CR2 B, $36.97
smart watch sound recording, games, app y silicone, 5 d
calculator, alarm, timer
. GPS, two way call LTE, Wi-Fi,
V;/)l \iI;ZhC?;g(rlé Infomark messages, quiz, games, BT, app for Kids - RC ng %’880
J momentum iOS & android >
Themoemoe RC,
WL "kids  Themoemoe Messages, phone, alarm, Celllar, GPS¥12 © LiBeel, $2699
GPS, camera school mode y
smartwatch 3d
. . GPS, call, messages, 4G LTE, app , RC,
Vgl Veri\z,;)tncﬁl szo Verizon fitness tracker, schedule for i0S & 31 - 500mAh B, $99.99
reminders android y 4 d
Fun activities, games.
VTech . > >
W1 kidizoom action challenges and a Wrist, 4-9 Band: rubber . RC:
VTech motion sensor, camera, X : . Li-ion B, $49.52
3 smartwatch . I . neck y bezel: plastic
DX videos, alarm, timer, 14 d

stopwatch

x: no app is needed, no need for complicated Bluetooth connection, BT: Bluetooth, BLE: Bluetooth Low Energy, B: battery, NR: non-replaceable or
non-rechargeable battery, RC: rechargeable battery, RP: replacement battery, +: monthly subscription,

3= ojEg°] ATH“Mimo smart baby”, n. d.).
H71 Al ERY ERAS
o] A AdFo ok SHH“Snuza Hero”, n. d.). Tlnfo]2e] &
o
o

gl 7] flsir= 7173l 5
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=
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e RS Al EojR o 7R T age] oF HH, F
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B> A AREo R
TH“Owlet smart sock”,

o] FEe] Aol thgk
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LZH—J A A E A"EE] Qs FEoPgAe] e FA
A 2] ARgel] 7108 Aoz dhadr)

frolg ¢lofEE tujelzelN Felg F3siA w38 o
B AFES o dxlen, 53] dojHE LA FH
o] FJEATE oE(T4~9)S 4lA] Fago|x|gh, 271 %
(skin-patch)®] FE)7} ofgl AMAE] Feje] tinfo]=E
2t AlE 9 o] ZE o] gale] Falslnh Al AlA
2 HEFo = Aot ZAo] 7Fssl] wiEe] HA AIEE ol
ato] tjulolxg Aol Helof FAtsie] JEHS Eol
AT oA tule] = Rujgto g lsle] s HTh=
A Eell 7718l ololl J2F AES AMshes AlAl &
A7t 6 mm ©]3te] g tiuto] 2= X, FA7F 6 mm
ZIsle HEst tuto] 2= AN Fe| 2T T(Table 3).

Eay)

Bl J% l-J OID =)

Bfole] A3, Ak U ol 47 el el
7, A, ASel, % SN ALe SR ¥ 9

&

1 @ W =
N & ~——

L
&(;/

(@) (b)

5

2B ALAE 7 (Fig. 3apld 238001}, A=l (Fig.
4b, 4c, 4d)eIA AL ZAsH= tlhlo]|AEo] FE o] Rt}

W=y JojgE AlAle Z5E FFegoH, Feet A
< 98l AAM7E A=go] FLo HRIsI=E SIATE HEA Al
E 4 Ho|ZE o]&3 ALA(T4-9, Fig. 4c)¢} WA A

ﬂl_,l‘}o

A(T10~12, Fig. 3d)= A=o] 29|
FALATYE 7HE TG B AU
(“Xiaomi miaomiaoce”, n. d.).

HEAE Y Eo|2E ARl AlRAle] A, AT oY
ojate] AlAok= IH7L ul- Aekslr] vl AHE-S I8t
STH(“Xiaomi miaomiaoce”, n. d.). FEgF AR Aloll= 7AxTH
Il ARgaljof s, o] Bol & we HE AIE 3 H|o]
Z5 wAsfoF gtk S AAIRE vHEA ALgo® IF Bl
Eo] WA # k.

dolHE A2A & L3l&

- }’\‘ =7
€2 LN
PN =

(c)

sl S o
B Aeksieich

AF(T10)3F 4827+ Algo] 7}

Fig. 2. Attachment methods of wearable monitor; (a) accessories, up: clip, down: velcro, M1, www.akois.net, (b) accessories-clip, M3, https.//
www.mylevana.com, (c) accessories-band, M8, https://getwellue.com, (d) clothes, M13, https://www.amazon.com.

-— ¢

o & TS
- i\{‘:jl . Qg

(a) (b)

©) @

Fig. 3. Attachment methods of wearable thermometer; (a) accessories-pacifier, T1, https:/bluemaestro.com, (b) Accessories-band, T3, https:/
www.ideus.com c¢) accessories-adhesives, T4, https://infanttech.com, (d) patch-sticker, T12, https://www.temptraq.com

(a) (b)

(c)

Fig. 4. Attachment methods of GPS tracker for kids; (a) accessories-pin/pocket, G1, Attps://www.angelsense.com/ (b) accessories-necklace, G2, https:/
/www.amazon.com (c) accessories-clip, G3, https.//www.jiobit.com (d) accessories-ring/band, G4, https://relaypro.com.
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Fig. 5. Attachment methods of smart watch for kids; (a) accessories/
band, W1, https://www.amazon.com, (b) accessories-band/necklace,
W7, https://shop.uplus.co.kr/

S, UmA] AFEL wgF AFCIA
FRXFA7|9F 2ulEQX = A e Tieto] opd 9]

AR 9 Z3-EH A HE (entertainment)TF A|F-5F7]0l H-2

AR ZAFEST $IXFA7]= Hpin), 2, IS o1&

0

slo] Rolut 7P SOl FFsAY, Bl Ae 5 o= “%oﬂ
U 2Hgo] 7FsslthFig. 4). ZFIEAAE EEAAL &

o] Felz HEs] wiEel, A7) =31 Fehy] olE %
ol7b Al Gojd deivt THFig. 5).

3.3. 2AUAH

doHE BUEY A2A49F 22 tufe] A5 ERRAE
ol 4-35l] 24 HolElE AWEE(0S & Androidd )2
AEsint. 2ulEE AN Al 3 S ARk dlojdE o
vle]| 25 WiFiol ddste 29 ok s, i A<&aA
Y28 o] =(upgrade) AlAF gt SER|NE, G Tinolie
HEED A% glo] ZAH R Agate] ARS-o] oS
ATHM2, M3, M7, M15, T6, T8, W1~5, W15).

£3], dojeE BUE 2 A|27= Bluetooth low energy
(BLE, BT4. 0)«] AMgo 7 Za EFEX(classic Bluetooth,
BT)Q} BARSE B2l HE SX5PHA AHE LH]|9} H]L-S A
23] A7l ATk 19 AFFF AR 45% B AnfE
£ B30t U AU E WESH, WA T Ee] A
o] 0ol 7M7) GHRobrt AR Rl g FEY] dojslE
o]z Aol gk $-HE EAA7IAL AT B3 FA A
217} Hd 10 me] H(“Bluetooth low energy”, 2017; “Lumi
by pampers”, n. d.; “Monbaby baby monitor”, n. d.).

o ER5AE Al 1zks] il A=yt "al W
22 AolER A% vAkEel ik Evte] A7|= ATH “Owlet
smart sock”, n. d.). T3t 2REET} Tiulo]2ete] AF o] of
He 5] TAZ A7 EH A H“Iswimband,” n. d.; “Owlet
smart sock”, n. d.).

AXFA719 WAgE GPS 541715 B3l o84 XA
HE 2nlEE e 9 7E UESA 59 ths S E
Al EUE o] 7Fsakitt. olwl 4G(LTE) e 5G UIESH=Z,
GPS, Wi-Fi, &7 F20te] thfdl 29k& ARgate] XS
=

ﬂl

e >

7—}7-} ’\”}E °42]4 ol AU
Wiz A4S E}Ti_f; Pow rnjEE
om, BE 7)5o] AlAl WaEel slol frob B AL uf
T A 22 AodTh AN ArEYAE HH e, 2o,
AR e HFEE Fole] theRe B YR =slof st o]
£ 98- SD7}=(secure digital memory card)’} Z 23}
CHW1, W2, W4). T3k Sim 7k §l0] AREo] 7158k Tinfo)
25 den, oju= FElef HAR] HE o]9]e] 7|ERt 7}
%6}22E}(W6)

EF AnEARE FEALY] AnfEES AFEY, 9 A
A ‘;l TEE Fotd A A 23], MIE FYelg o
9, 2Rt ZFACIA, z:?ﬂ g2, v 52 8 F U
(W7~12) T ) AR Al UA BA o]A)e] AnjEE AL
S 8787] iz, old Bhe SYAAS] LrtEE FH] E
P o] =& okt gt

e rul

34. &%)

Aot otgo] F2 AR dlofElE EUEM e &

Aol gt ARE AFSL U, GF- Huto] =50 A
g AH AFo] B3It Gfrote] Fie] vizde s st
F AR AR AHFol e dolElE RUE S A2
T B AF 579 &AlEe] ARSEIL JATH(Table
2, 3). flofdE AAE BEEES flst] A FEHew A
A=7] ool A2, Al FHE0)=, BPA free(bisphenol
A free) 24| Fo] AFEEUTE AT o]F AAIEE B4
9l FMo] BEs)

ARFA719F AnfEYR] ] LA HEE Y Tlute] oA
9k A FEATHTable 4, 5). o) AAH L ofj¢h
| 7¥s3h, FopllAle A F-2ekA] %o, 9%
< 9ol ZAgo] Thsatrlel Aol tigk F248 2
5o o R Adkdnt. Jev FSAE AR veld gl
o] sojE tlute]zel AREE Aol thste] FaskAl 7]
3 o] olof gk AAIgE HE AlFe] Fasict

]

3.5 HYE{Z]

Ffrolg dlojelE tutelzo] HigEE A A3, 4
3 (Rechargeable Battery, RC), 1A 3 (Replacement Battery, RP),
H]Z7 - 8] 24| 3 (Non-replaceable and Non-rechargeable battery,
NR)C.E E-FEATH(Table 2~5). Aloj#E tlute]2e] g3t
e st AAl Al AREER] Z7)E Folal Y oike
53k o] S8 (“Long-lasting”, 2020), ¥iE|Z]e] 7

o= ot FHAIZ o] AojA wiE ] AR AJ7ke] 7‘°1°]C

stk G Golel AA] F2s] W] e A WA
o) A daglo] LTHT ol AF ol WelelLion

battery)’} = ARE-EL O M (Table 2~5), ©] HA|= F&2 7]
AFsAte] 2281t} BlEol Aol 7HHe tE gEESR
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o} @ol AREEH, ol w9 FAG & dux] drxs d
o] 7Fs317] wHiEo]th(Yeo, 2011).
AlFwaeh wiE ] eRlellA Ztelzt itk SofelE Bu]

rr

B9} fofH e AleAldle F9, wAE, vISAH LAY
Ejg]7} 25 ARSEIRI O (Table 2, 3), YAF27|9}F LvpEsE

o BE tulol o 4 w7} A EATK Table 4,
5). FABe 7l A AgHE AL olgte] FHo] 7t
Sah], A ek A& AHgE 5 9] Belst, o
dol2ae] 3]} Hobd Ffolgom AgsHh.

AARelE 513 24 uﬂawr F2 AHgHLt of el
27k of A A AYS AT vhe] 29 o
Ho]2so] 2 AN oas}~ o ARgEIRlom, $41% uhe
etk A e el Se)Zolgth Snuza Hero, n.
d).

H

A -HEA RS AREske tElel2M17, T9, T2y ¢
I oH, o]F tulolxe vjElg]e] Mol talH wiEe
A §lo] tnjo]2E W], AN ool me} A
st} o] TollA U3 E AFL AME A7hl tisk drol
o] o] olell gk &nizte] BRto] Ik (M17), o]2]<]
1FE2 HIZARAR wiEel tial] vzl vhe-S

Rom, AF 2vfele 2o thet SEe Aol glo] AME- §

of ¢ 7‘" HATH“Lumi by pampers”, n. d.a).

HlEiR] ] AR AIZRS Bl A3, WP (30U~3d)2 H]
A -02AE wE e 4r17~90Y)2] A AlIZHS S
(16~168A 7 HT} A}, Eak #E2ol| whe} wjEelz]e] AF&
AlZEll A Zol7t Ao, UF- tluto] = M AME AR
8AZF 710 R AR L, tute]2e] 7|E ARE *17J

>0

_thO,sz-{E

_>:L

glo] wiEe FHE F7)st g Blas JEUTH
oheFet wiE g7t AR Ao, BE FRokE dlofH

E tiutolze] wiE o] F AR "]7]' | &k Evte] A)71x

3 A TH“Monbaby baby monitor”, d; “Lumi by

n.
pampers”, n. d.a; “Jiobit”, n.d). ©]+= Tl¥lo]2~ FaL A|7kRTE A
Al A AlZre] Fol Gfrote] bl FES F7] wEll AL

2 HLAth
4.4 £
¥ ATE GRokg Slojel el xE sl5el uet 25
S, 15 Clolel 9] % W, $9AA, AA19F ohele]
o 54 @ AHE B,

A=
Ffroks Aol E tulelaes 7wl wet Hloiﬂi‘j 2y
B, Ao E A2A, RFA7], SEAAR RE. <
B8 HUHE T35S sk A e, #Ek Al
594 AA 9T 338 He] 9 AlAsta AR HolHE
Fapien, golHE AA= %
‘j’q_& tlolB & AEart. $Ix1F27]
BFEES Son, ZrEYAE St wAA, AY, FHEEr

EE GPS 71%5S BAsis.

tulelt Aol weh el B $2 29lo] Folzt glo.

m, QaAelge] 78 o). owmasé Wz, 29,
1

W= J2 A EE o]&3le] tiHlo|AE A F3bsi, ofF

B2 HirES ST Tl tulelAE FE e o E

J%Ei” AA 229 B A vk S-S fIstke] F9S
=2, AAle 2 JE53t SAs] Qs M=k HA A

ER, X579 SHEYX = $ilﬂ£ 4 F3hdEE <A

E (entertainment)¥+ Al F-317]ol] 2+ 1X] X AFZ T}

e BUE AAls EFFEE olgst 449 b
o[BI AFsIANoH, YXF2]7]& 4G(LTE) v 5G UIES
A, GPS, Wi-Fi, 55299 st 23 283t 9IXE
FHBIGTE SRELRE AulEE A ool wEt 715
2kl 7k AAT.

Folse] FE AMgate dlolelE EUH M LAl o
g AEE AT UL, 01919 tute] A5 AAgE &
Aol gk R A Fo] T3

dlojels BuEe} AAde FHFY wAY L,

A3 wEE7E ARSE A
o5}k 0:1 (s} o].,] 27

XFH 7|9} AnfEY R %

gdolel BURE el 2oz 9

A, 2o AE A, 714 B S5 9 24 ARt
x(;—/\]z_L Z'X]—i Ozs]. ‘,q‘ﬂ E“«HE’ ]u].o]g:_q] 0;_(_]—5. /\H]_E
E3} A% A tulolzshe] WA A% 2 ALE A B3, 2
SR A A V1A, WEE)S] B ARg A7 Bo] BAIR
A7 = A
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e Mul2ge Selsisic. SR
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o 5L d | ek Q3 Tl asw R ¢
W3, BLES AHGO2 AARY WES 4sy 9l 1‘1
R tujol 5L Jfole] obdzt NS P
o] R UL Ffoks Helsh 2ol 214,
o0& m&aple] 2nAk BRelL AZAIE 9
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