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Abstract

The purpose of this study is to utilize technology as basic data for smart clothing
product research and development. This technology can recognize user's motion
according to characteristics types and functions of wearable smart clothing products.
In order to analyze the case of motion recognition products, we searched for previous
research data and cases referred to as major keywords in leading search engines,
Google and Naver. Among the searched cases, information on the characteristics and
major functions of the 42 final products selected on the market are examined in detail.
Motion recognition for smart clothing products is classified into four body types: head
& face, body, arms & hands, and legs & feet. Smart clothing products was developed
with various items, such as hats, glasses, bras, shirts, pants, bracelets, rings, socks,
shoes, etc., It was divided into four functions health care type for prevention of
injuries, health monitor, posture correction, sports type for heartbeat and exercise
monitor, exercise coaching, posture correction, convenience for smart controller and
security and entertainment type for pleasure. The function of the motion recognition
smart clothing product discussed in this study will be a useful reference when
designing a motion recognition smart clothing product that is blended with IT
technology.

Keywords: motion sensing(&2F2I14)), contact-based motion recognition(F=4] &2F
9/2)), non contact-based motion recognition(H]&FZ4] EZF2I4)), motion
sensor(X244]), wearable smart clothing product(gJof2lE AntE 9=
A1)

I. Introduction
T IT 7|&9] Heda

Al ol 285t A

2+g 7153t TME% f4 Mi—t—

a He g FotH, A

sk £5KE S]] Aol 371919

2 tutolag] BFgo] ok 1 glr.
Fstelo] glo] o)A AHeAe} & BAY &7
A 49] QlEjslol sz W1 itk AHS

A O]l
TR

> o&

Copyright©2017, The Costume Culture Association. All rights reserved.

- 529 -



112 21014 An

A 49 AR elAt Q14 Aol wet g4
5214, H7el4] 5o JirolAH, o] F FA
71 A Auaoln A FAS 2

A9A shopste] Z12e] Adupalo] that ke
2 A4 Fug w1 9t

AL TMEE AUS A% Aol AR
o Apgoltt AFE AY, oyl d, Fzt FolA
(EEECIRRERREE e DE Ry
g2 Bols] 99t AR BUHY, & o 18
Al Ax = 55 93t AX =2 FAWL, QA =,
AAIA 5 B BH gL 8 A7slolAn 9
S Qi FAolet

=
=g}
oY FAUA Ve Fh A, ax2, DAA

ol, %, AVAE RoF 5L FHUOE A8A &
2hg BAsto] A8l wel 9l 49) A gl 7]
olstiAl ATLE|o]A grom, o|FHolHE IT 7]
&3} 49AQlo] ARE 71&E0] §uFE] g
o] AL A4 5 Gk Aol Ao 545
a9l

2274 ZZFolAlo) BT APA7E Z2l0]4]

£ 95t A 2" o] I3 A-(Jung, Park, & Choi,
2009; Lee, 2016; Son, 2006), 5Z14]2 0] &3 L
AEA 0 TEE AL (Heo & Ha, 2015; Lee & Kwon,
2016), 24 71aS A8 AYMNE AF(Chae,
2014; Jang, 2012; Yoon & Park, 2013), 52F314] 7]
& 9 BFof B3 A7(Cha, Ha, Lee, & Kim, 2015;
Chang, Ryu, & Park, 2014; Ryu, 2015), 52214 =

HE At ﬂ——yL(Klm et al., 2009; Lee, Kim, & Kim,
2010) & SAR14 71&o] gk A4= FEo] YR
1 QAT 3%34‘9_ =70]4] 9] UL 93 A|A
o 9 B0 Be AEH9 Sung e
3 AoH FHY JRAEI BAY ATE ¥

olo] & A7 2 F2 9120 Bt 7|& 7
o] &3] o]FofAIL Y= HolBE HHlolA 7]H¥

=21014] AntE QlEAE9] EXZF 937 4 7|50

HE /& 9 5 24, B4l AsHown A
o] APET U= A FHAANL T Avke
ol5AEe) @

A L
deh £ A7) ol A A

ohe AE‘Xﬂ o 547 53 U 7148 B4 9

rol

Aot H7|AL 7]51 HIA 5 oheget
Aol et AR E v o= FARIA o
4 71&9] JES A ESkAL, QAo wkt
q3 vlgEsos sl BH914 7
STk, ARG Sf2t A% B AR 5 Y
EA FAAZQl Yo|H(www.naver.com)2}
(www.google.com)of| | ATLE o], AntE 9]& 9
ojg& HHlo|A, FojglE HA=EA, BYHTY &
UtE A|E, AEHE EA F 67H94 e 719 ER
12} ANE AASE & 225 AES £ 24 A4
ATl FARIA, HAHRI4A, E’E‘J Y, 229 14
O HAMEI Ql= At ARPAT AHmof|A 27} @
A 71957t AeE AHE § A AEES 45’4’5‘}
31, 20109 o] Z-RE FA7MA] SA|EH o] AlEE L
= 4 MY AEEE T 209 AEES H’Q
Soich 498 A AE dRATEE 7,
F, M=, WiE, BHA], &, 2%, A 5 9T
ojglE ofold|og Yeylth AAFAE 22 Y 52
o) HEDE HAUY LUE SFATE gl
AR G gPoR BR. 4
St el T B8 B U ARES o
2 54 9 23 7580 g AuE PR
] =

jis
o fo
=)

7
A
okt
4 orE Koo
wy o my I

18 Oln i

II. Definition and Type of Motion
Recognition Technology

1. Motion recognition technology
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Z}Z](Inertial Measurement Unit: IMU)ZA4], 5}Lt9] IMU
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2. Type of motion recognition technology
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lll. Type of Motion Recognition Smart
Clothing Products by Body Area
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(Heddoko)= & Al AAIZFo & AH49] 5HES
3D opHlERE B9l U9 &5 AN} BEAAE
A HojFol EFolde} shaste A 22 7e
Algsto] EAA = AN 0] 7HseE AlFelch &
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AE Bolol BRI AT, 3T VEL, L5
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4. Legs and feet
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ol719] Hueg 2Hstol WAHolA Bhe AthE
FATHE RRo AMEEOR FHFL vF Ax
2H--E (Sproutling)A+2] H]o]H] XU E(Baby Moni-
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IV. The Analysis of the Type of Motion
Recognition Smart Clothing Products
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<Fig. 1> Hovdings 2.0 <Fig. 2> Joule Earing: <Fig. 3> Jins MEME: Jins. <Fig. 4> OMbra: Omsignal.

airbag Helmet: Hovding. BioSensive. From. Jins EMEM. (n.d.).  From. Omsignal. (n.d.).
From. Hovding. (n.d.). From. BioSensive https://jins-meme.com https://www.omsignal.com
https://shop.hovding.com Technologies. (n.d.).

http://shopjoule.com

C

<Fig. 5> PoloTech™: <Fig. 6> Hexoskin shirt: <Fig. 7> Athos: Athos. <Fig. 8> Enflux Smart

Ralph Lauren. Hexoskin. From. Athos. (n.d.). Clothing: Enflux.
From. Jo. (2014). From. Hexoskin. (n.d.). https://www liveathos.com From. Chang. (2016).
http://www.itnk.co.kr https://www.hexoskin.com https://www.digitaltrends.com

A k; 2
-_— S 4
A >
<Fig. 9> LUMOback: <Fig. 10> Fin ring: <Fig. 11> Logbar ring: <Fig. 12> Myo:
Lumo Bodytech. RHL vision. Logbar. Thalmic Labs.

From. Kim, B. J. (2013). From. Choi. (2015). From. Jeon. (2015a). From. Thalmic Labs. (n.d.).
https://www.appstory.co.kr  http://navercast.naver.com http://biz.newdaily.co.kr https://www.myo.com

“"‘_h \A ‘ N s
a2l A |

<Fig. 13> Fuel Band: <Fig. 14> Fly Fit: <Fig. 15> Baby monitor: <Fig. 16> Sensoria socks:
NIKE & Apple. Fly Fit. Sproutling. Sensoria.
From. Kim, M. K. (2013). From. Lee. (2014). From. sproutling. (2015). From. Sensoria. (n.d.).
http://www kinews.net http://techholic.co.kr https://sproutling.com http://www.sensoriafitness.com
- —
z Tk T m—
<Fig. 17> FeetMe: <Fig. 18> Stridalyzer:  <Fig, 19> Altra Halo Tech  <Fig, 20> Iofit shoes:
FeetMe. ReTiSense. Shoe: Altrarunning. Salted Venture.
From. Sin. (2015). From. ReTiSense. (2015). From. Jeon. (2015b). From. Salted Venture. (2017).
http://www.bizion.com http://www.retisense.com http://biz.newdaily.co.kr http://iofitshoes.com
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<Table 1> Motion recognition smart clothing products by body area

5]
fol
L,

=
el
N,

117

Item Brand Product Country(Year) Character
Reebok & MC10| Checklight USA(2013) Head impact detection and injury prevention
. Hovdings 2.0 Abnormal motion detection
Hovd . den(2013 .
Hat ovame airbag Sweden( ) Head and neck protection
Head Life Beam Smart Hat Israel(2014) B10—51.gnal in real time measgre?ment .
& Calorie, heart rate check, activity tracking
f
ace Earing BioSensiYe Toule Canada(2017) Calorie, heart rate. ch.eck, activity tracking
Technologies Health status monitoring
. E t, blink detecti
Glass Jins JINS MEME | Japan(2015) | .>° movement, bhmk detection
Health, drowsiness and fatigue monitoring
Omsignal OMbra Canada(2014)
Bra
Victoria'secret |Smart Sports Bra] USA(2014)
Ralph Lauren PoloTech™ USA(2014) L . .
Bio-signal in real time measurement
Omsignal Smart Shirts | Canada(2014) | Calorie, heart rate check, activity tracking
Exercise level, status, perft
Shirt | BLACK YAK | YAK ON P | Korea(2015) | croe¢ ievel, status, periormance
Hexoskin Hexoskin Canada(2014)
Cityzen Sciences D-Shirts France(2014)
MAD apparel Athos USA(2014) Bio-signal in real time measurement
Torso Calorie, heart rate check, activity tracking
Shirt + Measuring muscle movement
pants Enflux Enflux USA(2016) | Exercise posture displayed as 3D avatar
Joint ti t
Heddoko Heddoko Canada(2015) o m oron meast}remen
Exercise posture displayed as 3D avatar
. M ing biometric.
Pants Myontec Mbody Finland(2014) CASUTINg DIomEtne
Measure muscle movement.
Bocliy Rest Device MIMO USA(2014) Bio-signal in real 'tlm'e measurement
suit Health status monitoring
i ispl :
Belt | Lumo Bodytech Lumoback USA(2012) Waist posture §1sp ayed as an avatar
Posture correction.
. Analysis of tennis game.
h A lia(201
Venture company Smas ustralia(2015) Coaching according to your abilities.
Bionym Nymi Canada(2014) Heart.rhythm. pattfem and motion recognition
Security certification
Arm s e
Fitbit Fitbit charge HR| USA(2015)
& Band
hand Xiaomi Mi band China(2014) . . .
Exercise and physical activity measurement
Jawbone Jawbone up USA(2013) (Calorie consumption, exercise time,
distance, ber of st
NIKE & Apple| Fuel band | USA(2013) | distance, number of steps)
Inbody Inbody band Korea(2016)
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<Table 1> Continued

wAgolT

Item Brand Product Country(Year) Character
Moff Moft band Japan(2016) | Provides sound effects after detecting motion.
Band
Thalmic Labs Myo USA(2013) | Muscle detection Smart Device Control
Arm ..
RHL .
& vision Fin USA(2015)
hand technology
Ri . Moti detecti Smart devi trol.
ing Logbar Logbar ring Japan(2014) otion detection Smart device contro
Uzbrainnet Motion ring | Korea(2014)
Flyfit Flyfit USA(2014) Exercise z.md physi.cal actiViFy measurern.ent
Anklet (Speed, distance, time, calorie consumption)
Sproutling Baby monitor | USA(2014) | Measurement of vital signs, sleep patterns.
Exercise and physical activity measurement
Sensoria Smart socks USA(2013) | (Speed, distance, time, heart rate)
Socks Gait measurement, posture correction
M f vital si hi
Owlet Smart socks USAQ2014) easurement of vita signs, breathing
(Heart rate, oxygen saturation, body temperature)
Analysis of walki i .
ReTiSense Stridalyzer  |England(2015) r.la ySIs © w.a ing, running posture
Injury prevention.
Legs . Body balance and health check,
BMSYS Feet guid K 2015 . . .
& eet guider orea( ) Provides customized exercise methods.
feet
e Insole Analysis of foot and running postures.
Feetme Feetme France(2015) | Providing health information
Designed for diabetic patients.
Body load bal detection. St lysis.
3L Labs Foot Logger | Korea(2015) ocy joad daanee Aetection. Siep andlysis
Providing health information
. Correct posture, distributi
Altrarunning |Altra Halo Tech| USA(2015) | o cc. Posture, pressure disibution
measurement. Fatigue and injury prevention.
Shoes Measure distance, calories, time and
NIKE NIKE+ USA(2010) | momentum during exercise.
Exercise capacity measurement.
Salted Venture Iofit golf Korea(2017) | Golf pose analysis and comparison.
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=E ) AR 2L v A AL Q] 8]9S AAIA
7k Aol AlEo| AHFOE BEo| S} gAY
23} vjelg Besis A A8 Ao o5 A
AT E 71&ET AA, 4455 AR 72X
Edoz IXY HooA d4gdS F
AL RS = QS E%% = Checklight &

He 4
3}o] LED

A7} Q. BAEAL ABSL
A 106l A7} R2pslo] AgH 9l

sataat she

N

A 5 UE% 4RE Agets AEoR

o gste] 414l

- 536 -

AL, AA S
SARIA L=
Monitor 9
oA dE=
JINS MEME <733} Joule HZ0]7}F
82 2829 34U Hol) v AAE

= QXS 9 F=AEE AR sto] B

= Mimo, Sproutling &%, Owlet Baby
S3} 22 fotg AR 487 Bl
Fol 222 APAHE WAL 4 Y=
et AL
fA2
Naw A

X UL Werety, gt R



Vol. 25, No. 4

5]
fol

g ZAAE FHE ¥ ¢S F+= Lumoback SHHE
of wifere] QrEAA] JhHiAE eRES 34
Stof 2@ Aol AAe] 79 U A BESLL 7
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Guider, Foot Logger 5-9] Al&Z3o] Qlt}.
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2, Sports type

AFE =Y (sports type) EAISHE HE
A ZESHe AEOE FAU4 AUIE ORAE
S 2849 £F A FHHE 2HY Hojeg
Hste] Bt }314Q =W AZ 5 L5
g FEHOR St FAQA AtE 9
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W] ae) A8 9 JERE $HYS A
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3. Convenience type

A§2HH O] (convenience type)S LAFAYEof| A THk
% 5oz AESH 7152 qAlsh: HPHo
e JEoR MANE U Bel £49US ZHYatn

Hsto] AntE AR7|7|E Aofske Ante HE

29 7153 A9 1H A HEE B B 7]
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58 7N Qltk. AntE AEEY JL FE A A
2] FEQl W (Fin)¥Y, ZI8k(Logbar)¥, XA (Motion)
FI 2 WG H Y AlFo] A 7|5o® HHAE

283t £71eho] 229U BAMMTL QA A
nfEZ8al olyz}l, B FEAQ dAxEH FHI AX
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71719] 48, &=, A o|7} 7Hs3te] & Qo] BHFH
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120 A4 AntE ARAEC] 544 99 B4 B4 8ot
AA, Aol 2AE B3] AH8Ae) g4l BAsE  Beh
T, AnlEET BREAR AZsle] 48K BA  5AQIA AUIE RAE A5 Q4 @ 44 7]
of uet Rl d= ad2 FasiFol AvlE Al &S s E¥ (Table 2)9F Zth.
<Table 2> Technology by type of motion recognition smart clothing products
Technology
Type Function Product
» Recognition Feedback Sensor Sensor
Contact area
Hot\)/ dings 2.0 -Abnormal motion ‘Autor?atlc air bag ‘Motion -‘Neck
Injury airbag operation
prevention - ‘Motion detection -Shows LED light | -Accelerometer
Checklight due to head impact | (Guardian) -Gyroscope ‘Head
-Mimo
‘Owlet baby -Vital signs when ‘S.man phone . -Heart rate ‘Body
socks - display(Guardian) -
. sleeping -Acceleration | -foot
-Sproutling -Alarm
Health monitor
Health- monitoring - -
ca . -Vital signs when -Heart rate
care -Joule Earing .. - -Ear
activity -Acceleration
- ‘Eye movement -Smart phone -EOG ‘Nose
Jins meme ‘Blink detection display -Acceleration | -Glasses leg
Feet Me. -Pressure -Sole of the
-Feet Guider | -Foot pressure Accelerati f
‘Foot Logger cceleration oot
Posture
correction -Smart phone
-Lumoback ‘Waist posture avatar display -Lumo lift -Waist
-Vibration
-Life beam hat | -Biological signal Heart rate -Forehead
g & -Acceleration
-Ombra
-Sports Bra ‘Sman phone -
-PoloTech L . display cart rate
Yark on-P ‘Biological signal -Acceleration | -Chest
-Hexoskin Gyroscope
-D-shirt
Heart rate
& ‘Fitbit band
cexereise "Mi band ‘All movements of
Sports | monitoring | -Jawbone Up | daily life ‘Heart rate ~Wrist
‘Fuelband -Exercise movements -Acceleration
‘Inbody band | -Bjological signal -Smart phone
Fly Fit Dsplay -Ankle
. . . -Chest, wrist
. ‘Biological signal ‘Heart rate . ?
Athos ‘Muscle move ‘EMG Arm, torso
-Calf, leg
-Mbody ‘Muscle move -EMG -Calf
Exercise -Smash . . -Smart phone . ~Wrist
. Exercise motion . -Acceleration
coaching -Nike+ display -Sole
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<Table 2> Continued
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Technology
Type Function Product
P Recognition Feedback Sensor C Sensor
ontact area
-Enflux ‘Motion -Smart phone Motion :glrl;lst, t(;);];i)St
-Heddoko -Vital signal display(3D avatar) Calf, leg
Sport Exeicise -Stridalyzer
ports pos utr_e -Sensoria
correction |- gmart socks -Plantar pressure -Smart phone -Pressure Sole
-Altra Halo change display -Acceleration
Tech Shoe
-lofit golf
“Fin -Text input
-Logbar ring | -Finger motion ‘Dexice pcl:)ntrol ‘Motion sensor | -Finger
Smart ‘Motion ring v
Conve- controller
nience ‘Myo ‘Arm muscle motion | -Device control EMG Arm
-Acceleration
. . - Authentication -Wrist
Security | -‘Nymi -Heart rate pattern Unlock -ECG -finger
Entertain- Pleasure | -Moff band ‘Hand motion -Sound “Acceleration Wrist
ment -Gyroscope
V. Conclusion and Discussion ot AAA PGS AT A4S Ao AA He 4 A
3 A EEe AW a2 97 71s SOl ZE
2 AFE FAAY AvE AFAEY] A # AFo s AAES, LA, A7 HYE, A2
B3} 7)50] HE 7|4 @ FRENS BHoR WA 52 9% AEos Uy Anxge 5gdd
AREL e AFAIE AFEIE 28k AA 99 Ex 59 e A HE H ol f=
¥ fYoR BRoty, ASEA U vl vt 2 W AT ABOE AA 4d L L5E, &
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