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Abstract

Background The online commerce (E-commerce) market has been growing steadily every year
due to the convenience of allowing customers to purchase products without going to a brick-and-
mortar store. However, customers still visit offline stores to check the actual size, shape, and
details of the product. In this context, augmented reality (AR) commerce using augmented reality
technology is emerging as a new alternative to online and offline stores. Through several studies, AR
commerce has been found to have a positive effect on the purchasing decision process of customers.
However, few attempts have been conducted to understand the experience of using AR commerce
services from the point of view of users, not customers. Therefore, this study finds user experience
(UX) factors that AR commerce should consider supporting clear delivery of product information
and users' universal shopping experience and suggests a method for improving them.

Methods We collected participant opinions on AR commerce services through an online
survey (sample size = 100) as a preliminary study to investigate the essential UX design components
for AR commerce services. By extracting meaningful words and analyzing the word list from the
participants’responses, we identified ‘3D model quality and ‘accessibility’as the essential UX
components. In this respect, we developed PlicAR to enhance the AR commerce experience. Finally,
an extensive online survey (sample size = 400) was conducted. It was confirmed that the experience
of using PlicAR improved when compared to the existing AR commerce service.

Results By comparing PlicAR and IKEA Place through the comparative experiment, ‘3D
model quality’and ‘system accessibility’'were revealed as unique advantages of PlicAR. From the
results, it was confirmed that the improved 3D model quality and system accessibility enhanced the
AR commerce experience.

Conclusions  In order to provide AR content, high-quality 3D model production is a prerequisite
for an improved AR commerce experience. However, 3D model production requires time and
resources. For this reason, such tasks can only be conducted by largely capitalized corporates. In
this respect, we propose a PlicAR with a 3D model reconstruction method using neural rendering
and web-based accessibility. The two key features of PlicAR allow small and medium-sized third-
party sellers to create and provide AR content to promote their products directly.

Keywords UX Design, AR Commerce Design, Online Marketplace, Automatic 3d Model
Reconstruction
I

This work was supported by Institute of Information & communications Technology Planning & Evaluation (IITP) grant
funded by the Korea government (MSIT) (No.2021-0-00968, Developing State-of-Art 2D sketch to 3D model Conversion
and Refinement Methods Inspired by NLP Translation Model)

*Corresponding author: Kyung Hoon Hyun (hoonhello@hanyang.ac.kr)
Citation: Kim, H., Woo, J., & Hyun, K. H. (2022). PlicAR: Enhancing Online Product Evaluation and Shopping

Experience through an Augmented Reality Based 3D Model Visualization Service. Archives of Design Research, 35(3),
181-195.

www.aodr.org 181


https://crossmark.crossref.org/dialog/?doi=10.15187/adr.2022.08.35.3.181&domain=http://aodr.org/main.php&uri_scheme=http:&cm_version=v1.5

1. 970 117 X =%

A F7HA] 221 AW A(E-commerce) AL ¢ S © =
itk £3], 2 Covid-19 Ao 2 Qlste] ekl AWA AL HuHoh IR 2 44L& o]Fon,

-
2
i
(o
=
HQ
o
[l
1
iinj

lu
ox
o
o
£
o
hul
=

ulge] 2] A1 A ] Lefel AVt AASH B1FE 20209 1871 11.4%014 20209 2871
15.7%714 FA8 A< shickstatista, 2021). &1 AnAE T70] A vige] 744 helek
Bag BASES Belsbl TG 4 Gl AHoR 9219 YAl A4S HgtoLl, FA) AAZ0] A4

AEO) AEE Slsha] Baths BAES 2t

AlEol tiet geket A= nA49 o AAo 2 YFE vA=HDi et al., 2014), 53] HA o
RIE7p @2 AFEE 50, 29y A% 59 7H)E Foistaa & wof 1452 o Aot JRE
8% eh(Maity and Dass, 2014). 22t A2 dojAE2 FA FoijA59] #dES =& &

g
QEE Thoket Pl ARAEL AL, A, G4 315 Bl HolRAof A Al-seiet. et opy el
A Eate BujRES 588t @ ZuAl(Open market)S 37 298t 220l mpAlZ g o] A(Online
marketplaces)&- Zﬂw‘ﬂ] gk R0 AR oS Kol 919k i T2 IH(AE S¢l, Amazon
Vine, Walmart Spark Reviewer program)E-< =95kl it wlolH, F33} Z-2 h=9] tjfie] 2i¢]
UAZF o] AEL AE] A AHIE R e TS A o B GY=E AlFshe ez A4
AlFgol digh chefet ARE "o, JA 1AE0] ¥ tpfst ARES 1T 5 YEE FE oA,
55 vhdsigleh. ey, o | ookt
£ THAEA, A4 AA Afo| 2ol &

olgf gt EHeE £o]7] flste, T 57dH(Augmented Reality, oI5} AR) 7]%-& o83 AR A A
A 2a7F gt 2SSk ok, ArE HA 71&e dR R, A4S A4l Hutd 7]7|eRE AR
713 B AHAES o8 4 S R 71Ee] tet A o] WobAlrh. IKEA Place= IKEAA]
&F5k= AR A A AH|AolH, Apple®] App Storeol| A Tl Eli= ARAMA B FollA 7H o] HA]H
golet. of gfoll= IKEAQ] AlFE3 L 2719k = A2Hd 3D 2dE0] o] AHgAEo] A4l
AUtEE 52 g5 PCY| 7ivete} S 71EE ol &) A W flofl IKEAY] 7155 A4 wij A5
A o, AlES 7 2 4 Aok Nike Fit 2450] X}*H & Apol 2ot PEHIE AMEZEOR
245 o] o] et Fefol P AFEL FHHZT FE BHASA Gucc
NS TR 16 B MO Aol 5 9 ANAE 24 Foldh, AT
Ao 2 A of
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AR AW AL oFZ] EQ] @Aof Qlout, Alge] Aol whet 2eiel Am Ao HuljE = AE S HER
glstal 4lo] ol IS YRE WEAIE 207 7|didr). o8 AF5oAl F4EA 7)&o] A4S
o AR A FAHA dFS FE= Ao F ¥ A THLu and Smith, 2010; Manchanda and Deb,
2021). Kowalczuk et al.(2021)9] AFgA}F AL Ao =, IKEA Place= IKEA mobile websiteo] H]3]
IAZNA o 2 S (mmersion)} EAF(enjoyment)= A5t oH, o] EUFI AL FA2>
IAES] Fuf Ao Fou|gt G F= Ao e H . Alves and Reis(2021) E3F IKEA Place 9]
27444 71&0] IKEAS] TH2 34] e YS(IKEA Catalog app, and IKEA Store app)ell B3| AMEAHE2]

Sl ZFA1ZH(buying confidence)¥ FHHi # 2l A4 (purchasing convenience)oll 3449 JFS F= AL
ghelstdt. e, oFA7HA] AR Ao fidt ti 2] B A5 AR AWA7E A4S0 ) 24
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AA Lol £o] R A Lol vAZH o AES 5
A8AEOA el Aol LE okl 43 A8 R8-S AL Qe ol A4, AR
Al AB| Ak 71 20] Lokl npAZd o] A5 A3

Zl sk, e, o] el AR ATA AulAEY REe 4E FRE 22 RA7AES FH0R
S94o] 3 ebg o AuAs T gk AT AR AMA AHAEe AgAE] TH 2o 53
ABE Adah| Rk BRIl 2ekel £EATY ol §513 9 Woldt,

B AFolA, St LSl AR Av Ao i) £ AHHEAE W, AR ANAE 08T
EBHQ Lokl 59 FHS FA5] 913 AR 7wl A6 PlicARE: HARshect, ol 5o AH§Ae)
ARG 2ekel 6% AP SoA AR AvA0] o] FOI9IA, Te3 AR AWA A AT Role
Z50lof IAZ Aokt ol B Slstel, theut 2 W02 A7 2UsHAC,

7P WA, AR AW *1‘31 off thet 2B 22 ARGARE ] 7124]1 143} 7IHE mtefsty] gt 22l
d2(EED7] = 1000 AystAch. A9 i deze A AANA 71 ol AHH= AR AHA
AH| 200, AF7HA] AR 71‘31& Aol A= 71 ol &85 o] IKEA Places 4753t} o] A9
A2 5 ¥ IKEA Place o A A ollA] nl &Rt 74, 5 AR AW Au| 2o tis] AMgAHEo] 7] dishe
HIZ mpolsiolnh, MBS 25 AR AWA AH|AY AR Adlo]| Qd3ke 2= 23t @48 ‘FIA 1} 3D
ndo] e g wofstglaL, o5 /ARt @ 71Nke] AR A& AH[AQ] PlicARE HAR] B AlZstaic.
IKEA Place®} PlicARE ®|1L5}7] 9Jsf g 1t w529 22he] A2(#E7] = 4000 AAIsHA, H243%
3D 29| EeE], 53] Aol AR AL AH| 20 A BHE TAHA R S AL Felstdlrh

. 22}Ql FHA S| SHAIH
o, L2kl AW Au|A5L Hat AA|, W 714, 183 ghoFsh AFE
ARTEoNA AHES] Fast 7o FHo =R ] ot 28 A
NG, A A2do] i Bt B4 E EADo] 22kl £ ghof| lo] AH|AES 7 WA
H oK (Pittayachawan et al., 2008), 2kl 3] &3 8 =2 Lo= HufjE=
B4gho] An|AEo] HHf AAS FAHol= 83 a<lo] HUTKDi et al., 2014). o] w&
AW A QU A5 BojAtEL _’7”—5—0]]74] Azl digt Aget JEE AFstr] g g FAE
upEskal Qlrtk. o 9] th4x(Di et al., 2014)2] dA-tol W2, A|F9] Akl theFet ARES Al3-st
AL T 2A 7 Fagt g % e Ao gragon, fjREe kel HuiES FES
B A ARES ATt o Ed o TSN FuiAES] BRE AA 129 ] A
FAAQ E2L& FE Aol FelE9tkSen and Lerman, 2007; Weathers et al., 2014; Kaushik et al.,

[e]

A

[
oft =

l

o 2 g
i

2018). o] o] etel AW AHASS PR O AT AHE BT 5 U= FATORH,
ARl TS ThRE OlAES RobA WA TR BES HTh Nike, Musinsa®h 22 5 AbEe
FolARE o] AHA10] A 4719k BRAVE Hel EHFES Gt AFo] DAT] AA| Ao|zo]

Ha] AAR= uhv IAY 22 & dA B71 4 S 2R AARE sk it Iy, o] dgh
LHEE EFota, Hwd a7bo|dA ol RIErt W AR (S E9, 7H- T 7HAAIR 5
o, 2RSS AR A el5H7] Yl o A5 @ efel ufjAo] HHEskcH(Maity and Dass, 2014).
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284 (interactivity)©|

IAES B (immersion)¥ EA&(enjoyment)S Eo]H, o]AL thA] IKEA Place?] Ajo]&

9% (Reuse intention)g ¥°l= A& RIstyct. Tt T2 AF ZAilo] =29,

AA2ke] LA A (reality

congruence), & 57 3D o|n| A 9] A7} ol A4 Q) ol Aol digt AH|AHE2] gH4l(choice
confidence)o] © &olA|H, o]AL thA] AHAEY Fuf ok (purchase intention)S £0|&= Zo=R
ool Xt} 7h AAEEE ofueh, bR AlA A&l tioiAE AR AWATE LH|IAFEE] Fu AA ol Egol
Fol ERIHATHYim et al., 2017). L2vh, 2|7} of= WA, AHEAEC] AR A Ao disf FA&
71dot=A], £9] o] thE 22kl AmA AH|AS(AE S0 Amazon, HolH £3)7} v ske] AR

AvATE ATE 5 9l Lokl 67 A 7HI7E oA 244 A gl

3. AR A AZXL 7|0 Abg ZAL

AHGAFE O] AR A Ao disfjA F3

]
= =
A £ AEE AAAT, SEE $UATS Sod A ol BAE AL 4 AL,
ES 1

o

F7404 1% A SRS A
Placeo] Hf& MEE91 AHg ATl Heh SRS 745 Siektable 1.

Table 1 Questionnaire items for the online survey

A sjetety] 913 ARE, 23 fEAS] AR Ao A2l KEA

g= s=as
Al EAO| 2210 AT UOILE R SIAILIR? Al
ZHILAL
e =x xa O|A‘é‘9 oy 5 ®Zo HT % I:IAJE_‘H=7§ Q. =i
omo A2 D183 2 B2 HHOZ U NBS TS DF AT (ot
HHAO|Z ZHTEAL
spp A3 2810 ATS ABSIAIS HE 2 019 37HRIS 201717 el
I} (%TEtl)
ZHILAL
A4 23tl AT A 0f2I20] QUi JHE B 37Kl RRITIR? e
(=588
Bl Z28A 7% 22 AR 71200 A 2T ASAIZALE S0j=A & 9loAle? HaA|
AR 1% @l
Naz g, ORIE HEEQl SPEN HHIASYLICL Of2h MHIAS 5 ABSHEA MsI AT} 24|
T QICHE DS MeElshFEAL. (=489
AR S8 N2 SAAAE, AR DB AHIAS 10| 53 Ol et TN
¢ Sjzoleate 41 A0 HuENR (5% 5=)
AR A8 AILIZL2(SAOIMAI, 7IE 2210l ATOl AR 7I2S 5718 1f .
ARFACE Q2 zose o - BES
AR £ LIS (SA)0IA B HHEIIOB 5H= Of740] UTHR HIOHE .
G seeayn FEA
A A ARECI-CEE AR AU A9 S AL, oF) 50710 Sl AR AL g
AlgEol AHEEHA] S-S TEte, S$HAE | IKEA Placed AHgshe S T YHfigure )&
WEA AR 5 82 olold MWL shch, AAZ SEAES] 16%80] [KEA Place B
¥l Adek(figure 2). YA IKEA PlaceE AAR AHgohHes AEE 3HE =3fsiglon, A&

F7he e Mo WA glol 44 %3k G4 T2 ABsHgch. G4l Bol o 1%oln, Figure
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Figure 1 Still cuts of IKEA Place shopping scenario

Figure 2& 223 AW o] & o} ZH4AA 71& A4 $20 tig 48 202, SEAEY] 28 Ama U
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Figure 2 Results of the survey
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Figure 3 Considerations for AR commerce service design. (a) Frequency graph, and (b) word cloud
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AEI} Ak 0] A7 28E SleiAe A 3D REE 2 YY) V&S 28R o, ek AEE
Autrhe] ZE3 A4S FAGA F8ot= 2 vl oYl oA AFH 3D RIS g HES
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BHESS SHOE A & 5ol SHH SR AHAHL gtk AR 02 RE 92 AR AWA AH|AS
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4. PlicAR LC|X}tQl

PlicARE 221l upAZ o] A5 915k 9 7]4ke] AR AH[AR, S AEOZRE A2 AR AW AH| A9
UX gaele] Sast 845, 5 3D Fee'sh ‘HIA' S veiste] Ol = AkPlicAR, 2022). IKEA
Place?] 3D Hd He|e= AHEAS] AR F7hol & molEA Kotu, AHAE= A9 As 434S
83317 oPGA WET) 0|2 fAs7| $I5te], PlicARE: ®HMY tlubo] A 9] Fhietg AA| AES choFst
52 ZFgstel 279 3D BEE A4 3D reconstruction)shs WHO 2 3D ZdS AJAgtc), o]2
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AZtwF o] 7H5slthfigure 4). 712¢] 3D 2d¥ E(d|Z o, Rhinoceros, Blenden)2 A2 3D 2}
vl wste], o]gA| AL 3D Bl wf gt WS 7HX| A= BHIAINE Al E L] AP} fARE =E 02 T 7ot
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olt]o| 4= AR E'l =2 H 28 4 Qlch(figure 5). PlicARE tha i} 24 Q35 7 71%] EAS 744}
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4EY 3D RIS AT 5 UEE S5 75S T AT ARSI 7L AlEe] S-S
EWA WHbY tjHto] A9 FhuetE FolH, 11 AF9 3D RdS Ao g et 29T AEY
olul x| & It & ARESH o, PlicARE ol A% 3D HAe| A2 AF9 ARl FARE =22
AAZE 7HE 4= qlrhfigure 4).PlicAR®] 3D 29 BA7]42 78 A @ (Neural Rendering; Tewari et
al., 2021) 71&<& &85, &9H AFF4S 3D BREE et AR AE FHE SHA A9
360% B5S 28 oy o] FYAto g Zshd, PlicARE 94 IM ZEHR o|ujA &S &35l ti4t

A& 5719 neural implicit representation @39 0|5 7|Wte g 3D 2 ES AFA g}

Figure 4 Real product image and reconstructed 3D model from PlicAR
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2)Ezol f Ax Hg glo], sto]mPagto QR4 PlicARS] AR ZHl=of A& &= Itk AMEA7}
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Table 3 TF-IDF analysis results
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