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User Experience Analysis of a Shoe-mounted Gait Analysis Tracker
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Abstract: Gait analysis trackers have been developed to monitor daily gait patterns to improve users’ running per-
formance and reduce the risk of injuries. A variety of gait analysis trackers are available on the market(e.g., foot pods,
insoles). Depending on the type of gait analysis tracker, users’ discomfort or satisfaction as well as required properties
may differ. Hence, the purpose of this study was to compare and analyze user experience of three different types of com-
mercial shoe-mounted gait analysis trackers and their mobile applications in a laboratory environment using ques-
tionnaires based on actual experiences of each product. Ten males and ten females who regularly enjoy walking and
running exercises participated in the experiment. After the participants set up the tracker and application themselves
without support from researchers, ten to thirty minutes’ exercise was permitted on each product. Following this, the par-
ticipants answered questionnaires containing evaluation variables on the device and mobile application, as well as sat-
isfaction, intention to use, recommendation, and purchase. In addition, they were asked questions about the attractive
features and shortcomings of each device and application. The results showed that the PRO-SPECS® smart insole was
preferred over the others for ease of use, perceived durability, psychological burden of the design, and usefulness of the
information provided by the application. Along with the results of questionnaire, this study also discussed strategies and
recommendations for future product design and development.

Key words: gait analysis (2.3J%-4]), gait analysis tracker (23§32 E2|#), running tracker (214 E&|7]), smart insole
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dall o O] ol 4 A HaERe] 54 8%,
A o] Askt= #EAdo] glo|(Farahpour et al, 2016),

HFaS A oa FAsia Wrksy| g W HTE
o] A|&kelet, WA FE wopollX] LAFLE AFE o] Irh(Perry
& Burnfield, 2006; Roberts et al., 2017; Winter, 1987). X%
Q1 HaEA o] A o vulga F7]|2 Q18] B
Qo] A7+, I Asto] EAFP O}, ARtE ojHE 7])\
9] wdof we}, IMU(Inertial Measurement UnityAlA], 94
2], GPS(Global Positioning System)”} IHXPQ 243 E‘ﬁé‘:‘%
Al EgjA(el3}, BaEA EA) AlFeES €9g & By
A4S 7FsA sk 9leH, o ‘/}0}7} 2PLE S dS3t
Hale] A, P84, S5 IATIH AR 4] A

& BEsked 7198 4 S ASE U= ATHLin et al.,
2016; Sunarya et al., 2020).
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(Suh & Roh, 2015)9} BPFEAe sl FJEUX EHAS
FE57] Y8 FAE BaEA] EgfF(gait analysis tracker)Z}
3 AR5

2. O|EH Hi&

A71et g7l 54 il
wako g (eaum Rk xFsle]) o517l A ok
(Kang, 2019; Winter, 1987). Z7]¢} ©2]719] 7P & zlol=
T et @A Agshs 71k folth 4 ol
AW Fo 2 2AE HgHog AR
g, dEl7le F vt A AFske
g7l A7E S 7Fse & vl o =
o] a7EY, FXehes £l AU E F4Ho] Wz A
2 Q) 22 ), gE]dME B3l 18-S Sol7]
3t AAleF BasiEe] BS S8 o3AZITE Daoud et al.
(2012)¢] Ao, Ee]7] ArEe] EdoiE (foot strike)} -
o] AEAES A, 3= 2R E (rearfoot strike)

2.1. 28 (gaityt HHEMHES
o
a

o] BAE 7= Aee AF X (forefoot strike)E T} T
B S Bk =3 W= 3 &2 < (pronation)

L =
I ¥ Yjd Z}(toe out angley= A2 2Tol|T JES 1|

WYY HYR EAY AT £ 391

A ok opa), wel 28] 23] wWsht 2%9] glo] &
£ Aoz A YHGo et al., 2013).

-

ATH T HPRA AfoM= 33k BPEAS 7167
3l 3D 7HE), 24 % (electromyography) S474H], A|HulE
1 5ol Bg=loigirt. 53] BaEA ke Fa Wdd 1)
A5 T2l HEeF0] A HAEE EEFOIN oF

N

R
A4 (electromagnetic sensor)= €-5348H]

s
Ha ok Bk AHREE7]= o] XA
A Q7tel gl 3 BHE, FE 54l (center of pressure)
< S aAFley, Hole
we] HAAHdRrE 2EF AW r)e] g JF tiAstaL
ATH(Jang & Cho, 2019).

HYPEMHFE IA AF7H4 H S (spatiotemporal - gait
parameter)?} $-5 284 W4 (kinematic gait parameter), -5
82 W4 (kinetic gait parameten)Z -FETE 253 MFolE
807l o), FAETH W= 1970 o] WMEEo] &3l
CH(Winter, 1987). 71 5 8 HaPEA EfANA &8Ee
BYPFEAHp] gojof Folg B AoA A=, 4%
golo] 7 E&vitt zto]7t 3l Hwang et al.(1991), Lim
et al.(2007), Park(2017)S 3t Z+ ol et Aol
Lim et al.(2007), Lin et al(2016), Perry and Burnfield(2006)

£ Farsisiet.

)

2.1.1. A]37+4 W< (spatio-temporal gait parameters)
AT B Wes Al ARe] SRR B2
3 glong F4o] Jhdsle] 7Pt Ao R ARSE 3
ok AlE7H B A= REEA] HEEA] ElA AEo] of
Hoeke, Bafddu 2rtER] EleR s $28] 5780] 7t
S3lth 71, A, 9% Fol HaAT E&5 o] B

| FES = A= LA AUTKChung et al,
2001, Park, 2017; Winter, 1987). o}2ioll g€ thizel Al
F7HA W el o)A gl (distance), L= (altitude) 5] E
3h 4 St

« HESESS WA step length): 3K o] HEX]o|A Fo]&
o2 o] HEX7EA] A

« 13 7HH(ZS g1 A4S Ad, stride length): 3w
FEA oA Fol2 e o] HEX|7EA] A

o W& (speed): TIAZHE HaP AR (m/s)

o HYEES 55 cadence): TAIZE HalAel 715
¥ A& (steps per min)

o 229 A]ZK(swing duration, flight time): ¥.3) 717+ W] 2
o] AWeA WA= AR WU 7] (toe-of)TE] g
x| 27| (heel-strike) X Z7kA] 2] +-7F

+TJY A]7K(stance duration, ground contact time): X.3)7]7F
W o] ZHe| golQlE A (EER] @7 1HE EEU77EA)
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2.1.2. 59254 M (kinematic gait parameters)
S5 HEEE ®do] Hu, B dFoME 55k
el v s HEeh] Sl RE R WaEtal A
A2 <t Winter(1987y 2587484 WS “3(force)
e SR, AU ek BAPE Ausiolct. AEA1
HPEH 25@ddtd W vYL et 40y i
U 2.7 E](goniometer)sS ©]-8-8l] FAHENOH, HZode B
FEA EdFIA FAA} IMU AMZ ZHH 3 ek B
q T 2l e, S 253 A A4 B ¢
=P8I wWgeo] TahE 4 9lon), B ATorls Al
Z o

= O
HFEY BN F2 s T5] F4Y T4

£ B
FEEE AT F 53] AR 2HFECRE &g A
A7t = AL A tHKim et al, 2001).

« ZX] @ H](foot strike pattern): &2} X|Ho] P Al u}
2} 3= ZAY (rearfoot strike), A= 2R (forefoot strike).>
2 R HEA e dFo] Al AW g A=
midfoot strike 232 $HH(Daoud et al., 2012)

» 3] (pronation): <] 3= o] €A (abduction), ¥
Z(dorsiflexion), ] (eversion)o] A o] S Yow A
o2 W AREA7 45w F4EE Foke &
85 sFRL =g 3719 Si= dEZe] WSS, dies
o] Fo= ojojx 8%F9] o] d F JL2H(Kim, 2006),
2E)7] 73] FE d]lo] H7)=E FTh(Lee, 2020).

o U Z4w=E2 % Uy 2%, foot progression angle,
toe out angle): YRFH O 7 7~15°8 AWt 7° o|51E ¢
B3P 15° ol S Exproz Ho’KGo et al., 2013)

« A2} (landing angle): o] Aol B wf Awzte] Zhw=
o BH 0] 2] 7} (toe-off angle, foot inclination angle at initial
contact): &o] AHS Uold w] X|Hz}e] 7=

o Shbe] 7HA(ES WY, step width): B3] Al o 2ol T
BA Ale] #9- A (Lim et al,, 2007)

2.13. 25984 M4 (kinetic gait parameters)

Ha)e] 25T 1A o] g FHE, Ak
AE= AAE Fske 9, 223 AAE e $49S A
ekt 2FTH WM F 7P dEAR o2 e At

2 (Ground reaction force, GRF), 3}X|#d THlE Fo] Ut}

Ao A wf H=3k FA=He e Ale] H=H], peak
braking force of the ground reaction force= -4 ¥1&3} €

A a9loz dEA St
o AHHFH (ground reaction force): A|HH 7S 53 F&5
Al 7 S, y, 2) B IS Bl 2 Bl A8she
g3} mRIES) Aled 4 Qluh EFRAR BFslet AHnk gk
< ARSSVI= FTHGo et al, 2013).

o 35318 AAEHE (G-landing normalized): 7H<19] H5-Al
Zo)2 sl WAHE A5 AAS] 8] ERAR 2E3)
gk AHEHE S WSHGo et al, 2013)

fr

+ ST (impulse): A FHOE Qg AAe] e v}
=
R €]

e WEEA JA F4 3 (braking impulse), 57 4%
(propulsive impulse)©. = AES}ET YREA 0 2= AHE 7]

£ B3l S19E FH AIZe] FelA vehte HHOE ALt
SHH(Lim et al., 2007).

» o] M) (energy expenditure, calories): T 57k~ H4
< B AR U anEs SHT 7 Jou, K
& S RA AUk 547, 7IEEA 55 B9 oluAa
HigF g2 E5o] AgtEe] $ithAinslie et al, 2003; Hernando
et al, 2020). HaP24 E7|e} vEUL EFNA o2t
FA2 7kl oA &M AEE AFs|x gt

« &E]7] E&(running efficiency): AUATAL, AHH|7]5, A
AFe, AT & ode 8159 JFe v B149 e
ot} FFd(submaximal) 5419 @E]7] &€& running
economy=} = H-2THBarnes & Kilding, 2015). AlA]2] o
A& grit 2820 Agste] 4g P=AE ovleh, B
YA AR A AAE ALS R oA U HERE

AR 5 Sk,

[¢]
= & =2oM A Al TR ERdH 3 Hdle 2Rl
2, EH AEzo2E RunScribe(RunScribem, USA),
STRYD(Stryd, Inc., USA), SHFT Pro(SHFT, Denmark), Garmin
Running dynamic pod(Garmin Ltd., Switzerland, ©]3} Garmin)
Tol rh BEY &l o] AlFe A AW 52
A Sdel] A8 F e AAEL Jon, Garmin T
2 5531 siglol] 2EteE AlgE k. &g RUNVIE
Me] BEo| 747t Aldw 71 E AR BEES o], 7
Eo gAE EEL gEds J3E s, T 29 w4
S VFEES 39tk ZEFS IMU AN E Sg3lo] 7igest
7R o] WelkE nAleH RS wiel, AeHEgoldE 9]
gk WAV BRG]V deste] Ao R Wl RERE %}
ol off ) ool A AMEHAY AR B 7)F
o] F7t=lo] Stk 20199 SA1E Styde] MEL BHe 34
5=} A F5 F90] rhsald, 2Er] S 3719 A9
S ZEA =] ot & UEF S
T WA Fels 2ol Z23EL gy o g Jldke] o

| At 2hgste 23 9 & A7t gloh U
ZAA, IMUAIAM, GPSAIM 9L PCB =, HEHZY &
AAA7F A= ik 2R BaEA EA] dnHd
A Eo Z= DIGITSOLE Smart Insole(DIGITSOLE®, French),
PROSPECS Smart Insole (PRO-SPECS® Korea), Salted Smart
Insole(SALTED Co., Ltd, Koreays-©] T} 23S Atz o
2 A el AMgE= 25l B i) shEAATE SR8t
of dhutetel QFERa e tigh B4 0] 7hssith YA g



= AFEL Zol7t J=dl, A= 34709 AMFEHE BA= 16
e AN AYE 2 BFde] e Halwd EATE EA)
gt} 258 el 371408 4% IMU AlMy GPSE &
3171 &l=dl(Lin et al, 2016; Salma et al., 2018) °|& Z
o] FAY FA 71 o1E =

o|F T Zo] FAAE A& WAE] A3 o ARk

230l GATI thE ae WEe] mEo Akjiste] Alxtet
AN E Bygor sk B3

H

7% sked), o8 B
Y AES 27 RES A0EE A, RES
F5k] o5 EgoR AT F J=F Aol ot &
A FEAFE T EHA 53Y AFLEE ARION Smart
Insole(ARION, Netherlands), NURVV RUN Smart Insole
(NURVV RUN™, England)e] 9ith. QWtdos 238 A%
o] Z2AEA7F <F 9-10 mmeEPH, B3 AFe 24 vl ¢

2 TS A3t gEA 02 ARIONAIES] 23 T
= 2mme|th

2 8] 53 Fejel g B e
U, ol s AlFEL WE $X, T2
SBIAAY UREARl AMAE oo R ufsiar YA edot
2 A= BAUEIA ALt ], el
20180l EAENE RaPEA 2532l Salted IOFIT
(SALTED Co., Ltd, Koreay2 A Z-3eje] AEoz AF
o] s o™ Sensoria®olA] EAIE WEE= 9} okt
Fejo] AT NEAE dideE sl drt. old] £ A

TolME A TR AlFEC] EAEA = Al 7t

FE &

= (anklet) FE7} QLo
e JH= AES A

ey r

ool . Ao B
o7 Jg] ARgEo] & e %"%“%ﬁ =48 AFEC] A
o} el o7 2 A7 AFS F-Scan® System(Tekscan
Inc., USA)S.2, 19879| x1~_£ I =ERle] A7
o] AkE o] ¢ 2% Fee fEEE SHAFL 1990Th
kel AEEe] de] AMEE glom, RTAE 1X|sh=
o] F83 IS 7He A oF W= Yrk(Catalfamo et
al., 2008).

TS v R 2 Al E‘J‘*ﬂ%**—“’— OMXl gk, 7)ot &
27] 99| 2xzol| ESEAY, 55 = AE
Eo] EA3). o7, PRO-SPECS®l‘— 2019»3 HEPRA
nFEQIES ZAlalEt], 20200 AgAe] B4

Al E 27 S8k ‘7l°*°‘alﬂl7é P&

LR 9 Ao A&
Aole} A% Fol X4£~
A EEl=E A wgo] Sk
A8, 2530l ale] FEHAIM 7 BEEo glom
e o2 ZxAAel Bd 2 BT dist 23
S Akl ATkFig. 2b). 2 9ol ofrtkie 723
ol s Az, &, Z]9] 3
3IATHFig. 2a). 3
A3t A=

oL, o= % AT 24

mr y & dlo rlo
o ESZ

O_Ld, il
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N

52

AHsl] 78 ArEIES AL,
FU Bl A7) 58 VIS F U=S

o4& Digitsoleo] 201793 Alo]E8]| ~E (cyclist) S
S EA18 Fol UThHEHE

§: Digitsole pedals).

Commercial Gait Analysis Trackers

I |

‘ Insoles

Pods & Foot Pods

‘ Insoles connected with pods ‘ ‘ Shoes and Others

Zwift Run Pod PIGHTSOLE
Runscribe
3
, Q PODOSMART
STRYD Garmin Running
Dynamic Pod
-

RUNVI SHFT Pro

PROSPECS Smart Insole

NURVV RUN

"‘

ARION

SENSORIA
Socks & Anklet

Fig. 1. Domestic and foreign commercial gait analysis trackers categorized by types. Each images were taken from the company’s website except the

ARION and PRO-SPECS smart insole, which were taken by authors.
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(a)
M, | &gz

JACQUARD
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Fig. 2. Examples of smart insoles developed for specific sports: (a) Adidas GMR smart insole for soccer, (Attps://www.ssg.com) (b) Salted smart insole

can analyze the posture during golf swing. (https://salted.ltd/en/insole)

e} olelgh Bt EFFoA AlFste YA
273780 e A= EAVE 3 tiFElAL Sitk(Delong
& Hertel, 2020). <2.1. B3 (gait)e} RPEAAF>0)A] &3
upe} o), 7 A5 St AR WSS ol TR %
Pakokd eEodsky WRES S REEA EfFdA A
B3l glon, olejgk BE WSl el e ol F
3] A5E A2 ofth Yubzow AF7H wWgE B
I AFAo] =& 1 ZAEA] 239kA
L, AlF7H W B} e A A1EdS BRITH(Delong
& Hertel, 2020; Koldenhoven & Hertel, 2018). Koldenhoven
and Hertel(2018)2] <Aellx, Aol F2lsls ZEY AF
RunsribeE FA}SE A3}, B3l E(cadence), & 7H4, tid Al
7+ T AT B Wl de =2 SWdEAT
(Intraclass Correlation Coefficient, ICC = 0.86-0.94)7} 221 =]
Noew, el AP AN SFFEEE Wl disiMe B
5 o] FUPIEAIS(1CC =0.57-0.745 BT de Fontenay
et al.(2020) TH 7HA] 48 BEEAAIES] AT
RS, 28 5, BRI, 5) SIS i,
= BE AlFeA =2 ggde] eklEed, o 91
Me BFdrdo] tife] AlFelx eR1=A] %

o A= peak braking forceol] TiaiA+= oJuist |
1WA FEIAT) Ju and Lee(2020)8] A&
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A SlEiel mm ¥ g g Sl 4EEL
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2.3. A0IES)0{e] AFSX} HEEX

BPEA Egf7le] ARGAF AFEA ] et A= v Al
o] glof, Aroidel M sl LmtEgolo] gt
AR ARAEA A2 Adelskaat sisinh B AN AR
= ZulES o (smart wear)= Z=FIEQIX], 2 FElA9F 22
A 1T7]550] F7kd A 2] defe] AlF4 o F Fee
AFE THshe =AM, Ak 2871719 AM7E A

J...

g o)FE oulslhe AnlESF(smart clothing)?} T3k
ARSI SS WA BRIt B ATe] BATS] Bl
A REIH 2P BB EJTE 24T

E
3, ol 2

HLESJO| & XA 8T
ARg-2} 748 (User Experience, UX) 7]&©]

FokE 717]9}
ChFsE AMu|27) g3 AlFe] SAstHA Sl Aol
A Z8H7] ARE AR Park(2017)0] o8k AR A E
S F2AF G A AR T RAEkE ARl dEely
%, 23 o]} AREE AFH Mulze] EA4L 2 AT
oz et dEHogE AlgA (usability)e] 284, &
I, IEEE Xdshe Mo A dE] AREEY] ghout, Al
B0 RE AR 7 AF, AHIEE Adshet] AVt
ANoH, o5 B3] Q8| AR AR ol o] At
SEATh ISO 924121020194 AMEAF 3ol thall “Ab
A7t AF R AHEE ARSE o QIXF olFlRE] WHETIA]
& xgshs 702 Aosla itk RN EfAs 2
of AlEA 543 71 FoFd 7VIEA AlMgAlel s PR
W3S 3] 98l o EFeAeIAS B AR AlF AHIEE X
gskar ek

BN EF] A ARSALNA AFEHA, 7171 A
H|ZEIEAIA)E 25 AlFstal ok olF, EfiAC o
S ARSEIEC] thet T digh Ae B AyAkEel
o8] Aet=Eojgit). o] % Chae et al. 2006y dojE AHAHF
Bl Z2EEFIY] 8% (accepatance) L EA ALEE F8A,
;‘d—_QJI- _ﬂ__g_/ﬂ :L]-a_g.o])d o]-z%)d E}JH 7].;(]& ]/\]g}giq_
WA, Cho and Lee(2008)y A4l 7|9t Z~mlEo|Fo] AMS-A
B S WEEE Ndsided, AEs 3 2vlES]
ol AMEAR WrEsRIo R FlEe] Hel, o)Fe] WA, o
L;x_}é_t 7] ] o]—x%/\-l J,]-a] &o]ﬂ E.o]x ) 7]7] .u]_,]ﬂ__i =
3o, 7t 891e WK Sle 38 AN Cho
& Lee(2008)%] A= 7lso] IJHE st 715 7kl =
ULEQ|FA|E] BHK o FgE F JE 71
et ot 71710 o/e] AR Hrtel HEstA, AlF
ARE-S 98l RE=A] SEEE ofEE Aol Ao it
ZTHA W7 vHIERt). ofZE]Alolde LutES]o€] A}»&
olwoz FJgS vlzltkPark et al, 2015). <A, A7F &+




ojZg|A ol AME: A5 VEE XAz 2H
A dIFE mFA, A ojZ Ao tiE IEEE 2nfE
flef 71719] ARzl fojulst IS vHTHPark et al,
2015). AF2HQ 2ntESole] /e fsire AAZ2A oA
o] M- &5 vl FEslord Aol

el 71719} ojE A1 S $A Bk ATE, Park
and Lee(2017)7} QUTh. o] Aol ZmlE HEUZ2 ¢oje}
2mlE g EY2 ojZgAlolAS BElar, 72k 940 tigh &
H|z}e] FREES EAEIEd], o ATl Ak HAF
Q1 HrigrEe] e 2nfEgoje} ojEgAlolAS A W7t
e AFollx] FEs] A 5 UL Zes wolrh Pak
and Lee(2017)2] 17-olA SEYZ dojo] SEEl=E H7lst
7] S8k WEE AN, 7154, ARSA, SRl=E ARSI,
FEYZ ojFgAlole] FEEEE Hrlslr] Qs HEE 4
ud, 7154, AHA, A49S Aljsiait) ey o] A
XS 371 918k AIFQ] ZnlESoje} AFe A 01AS g
a1, ole] oigk AHAA AEAHE Al Lefst A8A
< 7IHke R AREAE Xgsto gy Hrh B4 75 &
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Table 1. Specifications of the tested wearable gait analysis trackers
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ZHojslel dwislE S =EFP|ole of#lge] Atk &
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3.1. A0lE Y Edf7 MY HESY

B AN E e FHA 548 7R 2nE 2 EY
7] 35S A3k A HAls REZor, 53l i
B9 z}z} FaAses dAE AFolthe] s}
“RUNVI). 7 WA= 233 o|w(e]s} “PRO-SPECS”), Al ¥
Ae REPT 23] A3tE Juel Bgow A 5

3N mEL

Abbr.

Full name
product name

Device placement

Chargable?

Thickness

Pairs’ .
& X Price
of insole

Resul i .
esults view weight

Two pods; one on the
shoelaces and one on a chest
strap

RUNVI Runvi SHFT Pro

Yes

- Landnig / toe-off angle
- Flight / contact time

- Power

- Body bounce

- Running efficiency

- G-landing normalized

199.00

N.A. USD

26.74¢g

PRO
-SPECS

PRO

-SPECS Smart insole Insole

- Balance

- Toe-out angle

- Pronation

- Energy consumption

- Duration time of each activity level
- Time course graph

150,000

103.61g 9.1 mm KRW

Insoles in running shoes

and then modules linked

to the insoles are placed
outside of the ankle

ARION  ARION smart insoles

Yes

- Stability

- Balance

- Flight / contact time
- Altitude

- Impulse

- Shoes selection

- Running coach

- Goal setting

- Injury / running notes
- Biomechanical figures

79.00

84.97 ¢ USD

2.0 mm

DResults view provided by all devices were not included. The common results view were: Distance, duration, speed, foot strike pattern, step length, cadence

N.A. = Not available
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Fig. 3. Mobile user interface of each gait analysis tracker: (a) RUNVI, (b) PRO-SPECS, (c) ARION.



Table 2. Demographic characteristics of the responders
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Question Responses No. %
Male 10 50
Sex
Female 10 50
20’s 18 90
Age

30%s 2 10

Job Student 20 100

N e last thr Less than 100,000 KRW 12 60

i};ii;lzes spent on sportswear purchases in the last three between 100,000 and 300,000 KRW 7 35

More than 300,000 KRW 1 5

Have you ever purchased smart wearable products within Yes 15 75

recent 2 years? No 5 25

I am interested in smart wearable technology 10 50

Are you interested in smart wearable technology? Neither 4 20

I am not interested in smart wearable technology 6 30
Aol olgk a3ks SAEIT ATiRe B B A=A, WA, AEdol gk AEE3 9A] Park and Lee
£ A8F A5 up s Eazle] ZutEdolelZhel of  0I7E Faskgied, AAAe el Fol] s, 2
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Table 3. Construction of questionnaire and closed-ended questions for which 7-points Likert scales were provided

Subject of  Evaluation . Reversed
evaiuation variables Components Questions question
Appearance design I am satisfied with the overall appearance of this smart wear.
Aesthetics  Color I think the color of this smart wear is very well suited with the design.
Psychological burden When I wear this smart wear, people’s attention bothers me.
Smart wear Ease of management This product is designed to be easy to wash and manage.
(device) Ease of use Using this product is very troublesome. Yes
Usability Perceived safety I think this product is safe for the human body.
Perceived durability This product will be easily broken. Yes
Product weight I cannot feel any weight added due to this product.
Lay-out The information is appropriately placed on the screen.
Menu The design of menu gives me visual satisfaction.
Aesthetics  Color The colors are in good harmony.
Typography The font is less readable. Yes
Visual graphics Visual graphics are visually pleasing.
Mobile Perceived efficacy This application helps me exercise a lot, and i think its function is very effective.
application Usefulness The information that this application provided helps me exercise well.
Usability Ease of use This application is easy to use.
Reliability I can trust the information provided from this application.
Adaptability This application fits well with the way i usually use my mobile phone.
Persistency Level of interest This application is very interesting.
of use  Degree of motivation I think exercise will be more fun if i use this application.
Satisfaction Overall, i am happy with this smart wear and application.
Compre Intention to use If T have this smart wear, i am willing to use it when i work out.
ej:ltzzgcfn Recommendation intention I would like to recommend this smart wear and application to other people.

Purchase intention

I want to purchase and use this smart wear and application myself.

Table 4. Questions on attractive feature and shortcoming of smart wear and application and gait analysis variables that users have thought useful

Subject of evaluation Questions Question types
. What is the greatest attractive feature of this smart wear? Open-ended
Smart wear (device) . . .
What is the greatest shortcomings of this smart wear? Open-ended
What is the greatest attractive feature of this mobile application? Open-ended
What is the greatest shortcomings of this mobile application? Open-ended

Mobile application

Please select all of the gait analysis variables that you have thought useful while

using this application.

Closed-ended*(multiple
answers were allowed)

*The gait analysis variable options for this multiple choice question were differently provided for each tracker.
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Evaluation on the Smart Wearable Devices
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Fig.4. Evaluation on the device of gait analysis trackers(n =20). In the box-whisker plots, each number indicates the median value.
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Evaluation on the Mobile Applications
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Fig. 5. Evaluation on the mobile applications of each running trackers(n = 20). In the box-whisker plots, each number indicates the median value.

Fig. 6. Graphics of the ARION present plantar pressures during gait.
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Fig. 7. Gait parameters and features that each tracker provides through the application. Grey-colored boxes with “indicate the unique which were not

provided by other trackers.
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Fig. 8. Satisfiaction, intention to use, recommndation intention, and purchase intention for each gait analysis tracker(n=20). In the box-whisker plots,

each number indicate the median value.
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