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Abstract

Background  This study aims to utilize the concept of ‘data materialization’ that has emerged due
to the diversification of data visualization in response to technological developments. By developing
materialization design for ‘everyday data’ produced, accumulated, and consumed in our daily lives,
and conducting experimental methods with it, the study seeks to understand the characteristics of user
experiences manifested by data materialization design.

Methods Through the classification of data materialization cases, the study categorized the
materialization of everyday data and identified the types and characteristics of such data. For the
materialization target, we selected step count and precipitation data over a year and developed the design
of ‘Data Jeans,” which represents the data through embroidery on denim pants. Design samples were
produced using real data collected from four participants, allowing them to experience the samples for a
week. Subsequently, online group interview was conducted to gather opinions and insights.

Results Distinctive experiences regarding the materialization of everyday data were derived
into three aspects. Firstly, individuals experienced the enhancement of personality and sense of
differentiation through creating patterns with their own data (step count) and wearing them. Secondly,
in spite of the difficulty in accurate interpretation of the patterns derived from own data, the ambiguity
and unreadability concealed one’s privacy from others and contributed to enhancing a sense of exclusive
understanding. Thirdly, the mere awareness of wearing step count data as pants enabled reflective
experiences, awakening self-awareness regarding one’s walking habits.

Conclusions  The study suggests that conveying the data we generate and accumulate in our daily
lives through physical media in an expressive manner, beyond traditional visual mediums, can provide
distinctive experiences.
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Visualization, http://
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Figure 1 Categorization of Data Physicalization cases
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Z(Baumer, 2014) 012t AJF 4 gleh. &, o]d ] A, o[HlE, ojopy] 5& AEstL 2Fslo] o Y2
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Figure 2 Wearability cases of everyday data physicalization : Posavec & Quick's TouchingAir(Top-Left), Weber's
Scarf(Bottom-Left), Sylvestre's Accomplishment(Middle), Jones et al.'s Wear Your Heart(Right)
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AESE W] b2 Hlgo| ol FHE 7|28 511, 4 9o 9 Hur]2S MOoR A
AErge oA AACE FASHYUL B Aol B d2 A HHEE 75 FHE 4 JA H
o] 253t Delaunay’ & €% 2357} old €9 23548 7I2 129402 Yol Bz 7
F7te] o]l 2 % E 5] A7} 51| Delaunay 424 9] dolg]7t 5% & 519t Delaunay Triangulation
oF37 2122 The Dark Sky Company, LLCY] ‘delaunay-fast’ 2to]B ]2’ S g-8al9itt. 98 74k P32
7 F7HE A AGR o Aoz TSt ‘Stitch's B9 34 EAS 18§, 4 9& AukA|
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Figure 3 Visualization: Garden, Slash, Delaunay, Stitch(from Left)
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Figure 4 Modifications : Garden(Left), Slash(Right)
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Figure 5 Actual photos of participants(P1~P4) wearing pants

172 Archives of Design Research 2024. 02. vol 37. no 1



4
A8 AP T
R} AAR AL
EIAES A2 I R
2 2] 7

oA menE

A Zt3t siEdo] AHAlef HlojEfof 7]utsted
A

0% P AL HE A4S

P1: AL B tizlelolgts] 482 glo|g & A 7HA| 1 2P g0 BAsHA A7} Azbo) %gﬂ@qr},
P2 : Lol & T3¢l HLojis Bared 24| ol4] ¢tk Huzt UFof deksUc o] I#ZE ¥
L.,

P31 AT A L 2o FEHS W W BHAIL 26 T A dlolEE Ao Ixd A 2
e

P4 2 SEIoA AR A R olul A7 B 9A5e] FIAT W) A8 oA o] AT ol Bolrhe 19 A% &
2EBR gghtek 7ol 5708,

BE TPAEN HAAE A% AAe] & 24 g
5 A ol HoFRA SAEE Y oI5 xwag; HaE Ao walt w3, 4o
dee] Fes 2 @ AL Aol uet Aol T2l Pouk, 2 AMo) B4 54 B o
wokEol 1 glgitt.

P1: A5 AofuhA B A7E % Y 28] 27 WiAst7]7F &1L,
P2 : A5oll o]FA Zefigo] Qs Al Ae ¢t Gotdiet Bu7t A% Rgief A 284 =24=, (F=) At By7t
Z Aol Heetala. 9= o] A% #Prh= Aol F EAFUT
CFEol Bl vV O & Eolk & ol&Tle A 2L o "7 o Rof viAsh] Mgkt Azl

‘é ‘21%‘4 =2

P2: A A1E 0 2 AZke 2ol 23 ¢ nhgo] Al Yok U7} 23 Hgo] HEjetua.

P31 T} FAF A3 27 Soi7hek BUZK Delaunay)) Wel7h AL Slct Bzt % vhd] A28 LAES
=5 ():J\% AR o] Zolo? al.

P4 : F24 3 2o 187} REAEY) oA B2 e (‘Stitch’ )& A& £ E7} Hrkeh= 17 QlojA] £kt

AAA Edt AE Y FHlE FA617] Yaf od o|HEo] i vrbA S0 = 7H A Aol disiA
o2 w3y, g 2 9, 2§ 7= g, 3 GG B, AL THE, 7R ASeE folE
Zo] Bl d 58 AEotH 39| fAF g dAFHQ] 2 ET= S Qul7t Q= oHEY E5H
olflEC) 2] HAfo & wotEola gt ol kAl A4 s olets Eol g3} olE o] Fi
73t iAol o Eeub= oHES} mjstd = A8 A A A5 dlolE 9t A4=9] X3t whEo] U=
549 ofu|Aeta a4 755t

Pl: 93y Z v Jod WES A Tl A7HS ol

P1: 7k, 74%;}.5 o5 A7l £5 A ZGFH) X £2 9 ol 59 4 o dAY oHH £ A Lot

B

P1: Fupet sfof shut &3 24 FAZo] AAZIA L A5 29 4 0 oW £5 A Ao I $AALER

A o]ofr] 7t & Wol 23| 7]19e] (leh

P2 AEE 22 Aol Adol Y7 & REAHE 4 otk “Aol(EUTh

P3: ZIEZF YR Fotet Bzt Aol e ¥ F W A% AR Y& 25 A= £ A 2ot

P4: gt WY 7|2 Aoz I el = £ vhet I3 Ago]glolq.

P4 : ‘2#%‘ ﬁ& W oA glo|EE ot E& BT IR oA (RS stal Yrke Aot oA 17 7R EA U

1

Aolets AT AAlo] =

= — A= hl
48 B34 9 AO2 WOHESG, 53, ol AT AL AGH 11 olE9] AlZkste} uhx] Ap4e] Ao

www.aodr.org 173



-~ I'UIﬂ
rol,
o
opy
[t
2
N
(=
2]
fd
ok
rE
o
)
H1
inj
fin)
o

>
fi
)
3
By
oo
Ei
do
ot
)
fr
u)
rr

P2 : 12 g ] £ ]‘_}25{ THE v = A F Bdcithe W24S F U1, o] v E ¢S dvitt U= F v d
Aolopittel=
P3 At 7Hd 4 %'\L

A 2RS H?_ B.i_?_ ]
’%‘7—}5 oAl A=

1 r
I m|o
N
s
I
o
o,
;E
o
v
)

olelst AHAlo] AT ARl ql5lo] olol A EHelo] AN E TR Solalq AAE T
Ao= WolSelA 1 GIgith. 7 AFEE thHAR Aot o 4gS EAHE
ot %S BT tobt, ZH3 ATk AL ‘oAl gk 3 Bolah 5 B BAE
P, Fol8 A5l AN Hdol A Seha 9SS RolE B ohet YA ARAL ol APS

Rof5t Slekar A4 4 .

PL: A% A4S sl 4T Ukt AZHect o] WO AT & AFE AAT 1 2 A4 o A A
AL A7 = AR Aok §F ALE QA

P2 1 (FA0D oA F ol Hlvha B4 =t o)Al dot Huzt & 1 712 Eof fod e5ld F ol
9 ¥hgo] & AsEUTh

P3: A3] g QoA Ble ul v oA 7RA| 3L Alvka I

P4t AA R UZEE | Al7F Uk ] 3 33 AlEEC] Ald Ak AACA ofd BeA] §H ZHET] Es gl
H7|E 931

P4 : (A1) Fo] whet efel 0 R E]) oftlA] ALk oWl FE A%t ALk ofF A olt A A=A RET QAEE A
AR Si7HA I QIABR A= AW 4 & G2E 4= SlF T whg-E of A wgtglel a.

dole XAL AAA Ao} ehel B TAHOR oA urEgEA a
H7FE A0l AAlgte] uee o S| AT, A A BES GRA R Sed ES YA
e 33 WA AAHES sH A0% BTk FH, A5Ao] deE g4 dolHe] A9k

% EeE 2 AR g Aoz wolEdrt,

P2 : A 1 ohubn Zegol ¥ TAZ ohubn & A7/ Aglna. 13 £43 G2 AYES 1A
I B AN £ A ZEU
P31 Aol &3 1A gzt B 17 948 2 51 growl A3 ok 1A s %3 A 2
P31 43| Aol o T3 o)A UR R 1A G (52 £43] 1A BN BEEE AL AL Bk
Bt
Ao g PR A4l HolH 2 wEold e o] FupA o] tis) A4, ofd, EdZ
A4 AL, FA Aol A ol s &AL Bhlof Al Belof uheh HA 11 A¥lo] $FHe AoE®
ZAsget. 419 FolBl = WSl Ak FolHd AU A F2 SR Sef FE A0 A,

PL:or @7k Whg-2 ofY I 11 |7t of A& ofd HiAE Ygluetal Sofuhal 28A Frk. o5 W d& v I
OAR1E Y=t 1 vkl At 2 ooy T& Yglols.
P2 I HRAlE AlFOlA e A 4 Gl TR BRAIAIRE oA o] BhAl= ARt Gl HHA AL A 9] HlolH g Ve 2 7t
A diitks 225 o] IS it sk 88 B AT 1 AFIA 2 # Ye I uAE iy &
S=7F A A7t E nE.
PS A ElolEE 7 AL 7Rk &2 whEojX] Atk Huzt oopr|shi A o & 25 o 7HAIA Hlrt.
D U7 A A ZRRES] 3 QAL Al Eottty = AR F oledn I o7 S A ETH AL ol ERE A
7E‘°}£L

174 Archives of Design Research 2024. 02. vol 37.no 1



1 AERAT FA B AAS A4 AT IRe] ARl W
£ 94149l whgol glglont oluistebn wksty] ofeitt.

ol A7 g2 o BEYE 7H Ao] ofd I E B5E shrtEY & A9 7ol mAA|

4.3.E°|

D) 2843} 74

ol AL AA1] A4 ol FrlA ek ol%a 2ol AZske Aok, FrlAlsl A4 Ade] zge

Aol wAL o= wots At Holelo] Sudt olMEL} BEH oM oLty A

A olel el /1. A Plol Ssmst A LA deo, ol S8 3ol

o2 4 9k, e, o] RALo] l&stor AREWUA HuA o] wHoR

2457} 2 Q3S & A0 Rtk 4% deo] AAe] AL doleoA

WEol Aolel o] 14 T ook 2149 2 AR FAGEOIAL T % 9] Mol

doleel 244 AR AT AVY 4TS Ak T 5 Ak, YAHo 2 BaA NZHEA 4T
& Qe A% gole 7} AAlee] A AYH wA) v)E BEE 4 olrk Aol Hlole ] 24}

ARG 4 A ARA witolth, 53], 419 A4 e uio] that gelo] WA} FHA 0w el

b
oM N

o, B]& T170] FAHl Aot EA e, Al ARAT} of2-E FEAZ . dlolE et Add %Q@
AN AR Hi7kA 7] 2152l 8910 & 2g5hal 9okl & 4= 9lch.

AT AL AdH AL diolHE E48tetal o]& HoR EHo RN VHAE 4= Y= AT
AYA ageta & 5 Yk A4 HolHE BaF Idg ‘Yoz o SatutgshA A9 RS
FATIHE= oA Hloly EA317} A el3Kpersonalization)gh= A4S SIS 4= 9rts FS Hojzr)
Jones(2023, <Figure 2)) 3t 7lQle] Koz of2ta} 7fQlste] avE a3t Z4dd M9 FH>

Lupton(2018)°] ZZI%, dole9] BAs AL 228 ¥, Z 449 doldg 4 ne
L7l9A] i AFolett A G4 AMPFIIE 20| drke A% st

2) mE AT ul7E A
g A% NS e AAEe Tl 4419 A4 dolesh of alo] QA v LobkelA
23t} A7) 159 AR T doleish mEo] Belo] 9l 1 HA HE

ol HtA 919 A s olgks HA B wiAolA Z]dE AL 5 AL, ool dlolE 9 A3
AFQlefA o=t WE A or ofst dloly £ FA(o, o 2=, A Tz F)He o

3}
e E3of 71909t A 4= k. HolH AlAsks 2823 WA Hateld o] Fo] /HdE el
1.2 X 2 (Gitelman(2013), Etter(2023), Koesten 5(2023)), tAelo] =23t 7iele] dlo|HE dolti= dlol
HEEA] 23291 7heAdE B8R kA et Yok S8k, ofRt XA} vl7k=/de] =
oA ave FEd 2art o
dlol8 12 dlolg Edokete ARl AEE Fdf 711 dlolg 7t FupAl (oo FAH =M, BaHo=
Melel dlolg 7t BloflA =g A Hof de MULR st A olal ek A& Ejuiof sh=
S FHFE abell 9ok, IR, dlol ®do] Resal v7hEHel9l7] wize], 3] ereloAl

o

2ede

Hol Zof dgt Fezho] H4 F2 AARHE &7 AE 4 AAdth vt R, vk A4 sfdo] of%3h
aHE FeE 9 AAHE Hle dole st AstA A & Ao E2N A4l WHFHE FA ok
sHe Heto] w7k 4= Asieh. 944 diojE 9] EAste] Lo A yddS <8 =efujof & o of7]E
T Ae FERY] RS old BaAo] AHAIZ 4 Yvke AL FHY wolth. tolt, A4l A4
dlolg7t A2 @ Aths S elolAl AAAH RN Brle] 5Fo g oo A|ek, 1 el Eg
dlolelE B3] ool 4= glgo] 23]8 AAlgte] ¢S & rhe M A ARAS &M= H A 59E
Holck
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4
42 FAE HlolE AlAERe] BaAd v7bs Aol = EokL, HolH S AAIR Yol 47 AHAET
FHQIEC] ‘H AolopAt & A= okt g e 5T violrh AlZFREe] A<l A sfEl o] A
1497t 2555 AFH 02 Aot dhebslr] &0, ol & Bl AlZ3ke} vluwste] ¢4
w5 JYolE Etoka, et A7t T2 A4S R o]old A= ol AHEAL AR o] A8t
A=A A ozt ek
tlol8 AZEt 52 S4317F 11 glolE 9] 11 AFEAY] A7] AFE fFEdthe AL o] HilE o]
£reh(Thudt $(2018), Karyda (2020, 2021, 2021), van Koningsbruggen $(2022), Bressa $(2022)).
1 ARl ol 9] Fol& AoHA Totdt 4 9= A 2 vlolE 9 AJZ3E 52 43 dPof AHEATL
AR Zolste AS oAl 2ol tlole o thgt o|sE §olsHA sto] AHEAL AH41 €] WBkE QA6 e S
T& 4 7] gizolth 1Y, o] A¥Ae #Y F A= & AgoldSol® Skl 9]
A718 2 A AR A& Aokl
olZ|gt AL F 7HA] SHol|A sfAT 4= Qlet. WA, ALt HlolEE ¢ die olEgol Yo AAR
Ho]gE A&t A e o] AAv)F A At Fe A et o2 gl HlolHE
i 3 thdeh Aol ‘A ol 9ol tiall A&H & IASHE & A-g-3t Alol2he sfA o]t o]
Thust 5(2018)0] 743t Hlol¥ AlZt3te] We(context)?} 3 9l(action)oll thet FZolw, dlo|H 9] =47
EZA7F A&A Q] 4L 7Hs8H sl A=Al (remindern) 2 2H4-8H = Qlukdl g A3} duWAlESIH B4,
go|g & oo Aoz A He ‘IdH A (felt experience, Hogan¥ Hornecker(2016)) ©]
oj2]gt Q1A% Bt A0 & BQlet, HpR| o] A4 s 2P AA O ‘A= P99 1 B9NE sl E
& Y= 7HIl e YulE Agshs AR 25 It} o] Karyda 5(2021)2 dlo] &2 3}o]A]
Q1¥-=(artifacts)o] A7HZE, AHEAD Q] L& Fdettha 3 Ay FAEY & dolgd 444 284&

Solgto s B4 A9lol] tfe A2 Aoeha FEOR olol A% S AN AE 4 gtk

~

fi

=

W flo
O

2 QPE Q4 dojelel BAE g oS ABHEA 1 Felsk 5L olalst A,
29519 A A A BHE SHHOE S, oI 91 HolE 'Y dloje] B Al S
Areto] Aol AHgAEe GFAL V1% B A A0 ABFES stn 1 APS FAskr
olB A 2 A 187 A Holelsh g A1 35 doleE iAo Az B
Aeld.

HA A AAEY EH AL b Al MR Gk & ok, AA, ek 44
2T AN B4 dole 2 FAE A HEL Fof A AT AL LA 5SS P
ol RukAe) A4 sfRloletts B Seits Jeel vl EoIYT A AYERe B2 H2YL B
AFSYL T F 5 Ik A, Ao oA S0 2 A2ste] BAY SO= A dole o] 754l
WOl AT BT WolFoI Ao, 958 of MASAT WAl 44 ol A AT
S dol et RES AT Eee ] UL SEE DS B 5 Uk A, 45 Aol
A5 Fol3 WA QoA Belsh Bl mF 4 S 5ol oPISlE BFSHT 225 oleiE
BHA 2 etk 14 AR 2 E A8 et Ak AR A7) 4B Aol st
ol B Set QEHOR By, A doleE 712 A2 tAF Kol BelH A
ERAHQ PHOR FEPL ) WA AFS AT 5 922 & 5 Ak Uobk, dolel B3NS
oAl FAF o) dole] Behye] tha WolAEehe 1 geld £ AAE S4o] AgA A
A3 S Gk olshert. B A7t dolee] BAsE AYF 4 Ok A AP SAL ol
S TRl AR S AF R B 4 et

el
i

lo
oX
B
=

i

4
r

it

4 o
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