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Abstract

ThiV SURMecW iV a cROOabRUaWiRQ ZiWh NeaW SSace, aQ RQOiQe fXUQiWXUe VhRS

eVWabOiVhed iQ Pid-2020. TheiU VWRUe iV ZeOO-NQRZQ fRU VeOOiQg VWRUage VROXWiRQV VXch

aV fORaWiQg VheOYeV, UacNV, aQd UROOiQg caUWV. TheiU chRVeQ SURdXcWV, Zhich iQcOXde Whe

"HeihR VheOf VeW," Whe "O]XNai fORaWiQg VheOf," aQd Whe "NRUdic CXbe RacN," ZiOO be

cRQYeUWed iQWR 3-D PRdeOV WhaW caQ be YieZed XViQg AdRbe AeUR aSSOicaWiRQ. ThiV

SURMecW aiPV WR deYeORS aQ AXgPeQWed ReaOiW\ SURWRW\Se fRU aQ e[iVWiQg RQOiQe VWRUe

aQd WeVW iW ZiWh Whe VWRUe'V SRWeQWiaO PaUNeW. The UeVeaUcheU hRSeV WR OeaUQ abRXW Whe

iPSacW RQ SRWeQWiaO cXVWRPeUV if Whe\ ZiOO be abOe WR YiVXaOi]e SURdXcWV fURP RQOiQe

VWRUeV OiNe NeaW SSace QRW RQO\ WhURXgh iPageV bXW aOVR WhURXgh aXgPeQWed UeaOiW\.
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I. INTRODUCTION

1.1 The idea behind the project

AXgPeQWed ReaOiW\ (AR) XVeV cRPSXWeU-geQeUaWed iPageV aQd 3D iPageV

WhaW cRQVXPeUV caQ YiUWXaOO\ XVe aQd WeVW iQ UeaO-Oife eQYiURQPeQWV ZheQeYeU aQd

ZheUeYeU Whe\ ZaQW, Yia aSSOicaWiRQV aQd VRfWZaUe RQ cRPSXWeUV, WabOeWV, aQd eYeQ

VPaUWShRQeV. NeaW SSace VeOOV VWRUage VROXWiRQV OiNe fORaWiQg VheOYeV aQd UacNV;

RQOiQe VhRSV OiNe WheP caQ beQefiW fURP WhiV WechQRORg\. The fiUVW cRQVideUaWiRQ iQ

SXUVXiQg WhiV SURMecW ZaV iWV UeOeYaQce WR XVeUV' RQOiQe VhRSSiQg e[SeUieQceV. The

VecRQd facWRU WR cRQVideU iV hRZ AR ZiOO beQefiW NeaW SSace'V RQOiQe VWRUe.

FXUWheUPRUe, Whe WhiUd aQd fiQaO cRQVideUaWiRQ iV ZheWheU iW ZiOO be cRQYeQieQW iQ Whe

ORQg UXQ.

CRQVideUiQg Whe SURdXcWV RffeUed b\ NeaW SSace, cUeaWiQg aQ AR YeUViRQ Rf

WheiU SURdXcWV caPe fURP Whe iQabiOiW\ Rf cRQVXPeUV WR YiVXaOi]e Whe SURdXcW iQ WheiU

RZQ VSace. WhaW if WheiU SURdXcWV cRXOd be VeeQ iQ AR XViQg cXVWRPeUV' RZQ

deYiceV? FXUWheUPRUe, ZhaW if cRQVXPeUV cRXOd XVe AR WR iQWeUacW ZiWh SURdXcWV iQ

WheiU UeaO-WiPe VXUURXQdiQgV?. The 'SSaWiaO CRPSXWiQg' SURMecW Rf AObeUW HZaQg had a

VigQificaQW iPSacW RQ WhiV UeVeaUch. PaUW 2 Rf hiV WhUee-SaUW YideR VeUieV RQ hiV

ZebViWe cRYeUed VSaWiaO cRPSXWiQg fRU RQOiQe VhRSSiQg. He deYeORSed a SURWRW\Se iQ

Zhich he iQWeUacWV ZiWh YiUWXaO SURdXcWV iQ UeaO-WiPe.

Creation of Augmented Reality Version of Neat Space’s Products 10
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AR iV RQe Rf WhRVe VigQificaQW iQQRYaWiRQV WhaW WechQRORg\ aQd Whe IQWeUQeW

haYe Pade aYaiOabOe WR WheiU XVeUV. DiffeUeQW fieOdV VXch aV EdXcaWiRQ (SaidiQ eW aO.,

2015), EQgiQeeUiQg (OOaOde A]NRUUeWa, K., OOPedR RRdUtgXe], H., 2014), aQd

MediciQe (TaQg eW aO., 2020) ZideO\ adRSWed Whe XVe Rf WhiV iPPeUViYe WechQRORg\.

AR WechQRORg\ caQ heOS iPSURYe cRQVXPeUV' RQOiQe VhRSSiQg e[SeUieQceV aQd

VaWiVfacWiRQ (ChaR-HXQg eW aO., 2015). IW iQcUeaVeV Whe QXPbeU Rf WiPeV cXVWRPeUV

VSeQd iQWeUacWiQg ZiWh Whe SURdXcW RU bUaQd. AR WechQRORg\ iQ Whe RQOiQe ZRUOd haV

iQcUeaVed VaOeV aQd cXVWRPeU iQWeUeVW iQ SURdXcWV WR be WeVWed XViQg a ShRQe RU

WabOeW (GaOeU, 2021).

IQ UeceQW \eaUV, VRciaO Pedia aQd WechQRORg\ iQ RQOiQe SURdXcW adYeUWiViQg

haYe VigQificaQWO\ chaQged hRZ bXViQeVVeV iQWeUacW ZiWh WheiU cXVWRPeUV, hRZ Whe\

iPSURYe WheiU SURdXcWV, aQd hRZ cRQVXPeUV SeUceiYe WheiU SURdXcWV. UWiOi]iQg AR

WechQRORg\ iQ RQOiQe VhRSSiQg giYeV OiPiWOeVV SRVVibiOiWieV fRU cRQVXPeUV aQd VeOOeUV.

WiWh AR, bUaQdV ZiOO be abOe WR cRQQecW ZiWh WheiU cXVWRPeUV WhURXgh digiWaOO\

aXgPeQWed SURdXcWV WhaW cRQVXPeUV caQ YieZ iQ WheiU UeaO-WiPe eQYiURQPeQW. ThiV

SURMecW aiPV WR cUeaWe aQ AR YeUViRQ Rf NeaW SSace'V SURdXcWV fRU SRWeQWiaO

cXVWRPeUV WR WU\ aQd e[SeUieQce XViQg WheiU ShRSee accRXQWV.

Creation of Augmented Reality Version of Neat Space’s Products 11
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II. REVIEW OF RELATED LITERATURE

2.1 Augmented Reality (AR), Virtual Reality (VR), and Artificial Intelligence (AI)

AV Whe \eaUV SaVV b\, Whe eYROXWiRQ Rf PRdeUQ WechQRORg\ aQd iWV XVeV aQd

SXUSRVe aUe UaSidO\ deYeORSiQg. TRda\'V VRcieW\ QRZ XVeV Whe ideaV WhaW SeRSOe

cRXOd RQO\ Vee iQ VcieQce ficWiRQ PRYieV aQd WeOeYiViRQ VhRZV befRUe (FaUVhid eW aO.,

2018). The XVe Rf iQfRUPaWiRQ aQd cRPPXQicaWiRQV WechQRORgieV (ICTV) aQd Whe

IQWeUQeW Pade iW SRVVibOe fRU WheiU XVeUV WR WhiQN Rf OiPiWOeVV SRVVibiOiWieV aQd cUeaWe

iQYeQWiRQV WhaW QR RQe cRXOd eYeU haYe WhRXghW ZeUe SRVVibOe befRUe. IPPeUViYe

WechQRORgieV VXch aV AR, VR, aQd AI aUe becRPiQg iQcUeaViQgO\ SRSXOaU dXe WR Whe

adYaQcePeQW Rf WechQRORg\ (FOaYiiQ eW aO., 2018).

TheiU XVeV iQ PRdeUQ cRPSXWeU gaPeV, VhRSSiQg, eQWeUWaiQPeQW iQdXVWUieV, aQd

eYeQ SeRSOe'V da\-WR-da\ OiYeV aUe SUeYaOeQW iQ WRda\'V VRcieW\ (PaYiWhUa eW aO., 2020).

AOgRUiWhPV aUe XVed iQ AI WR aQaO\]e daWa aQd SaWWeUQV (BRXcheU, P., 2020). OQe

e[aPSOe iV VPaUWShRQeV ZiWh faciaO UecRgQiWiRQ caSabiOiWieV (i.e., Face ID).

MRUeRYeU, cRPSXWeU aQd PRbiOe ShRQe gaPeV XWiOi]e VRfWZaUe aQd aSSOicaWiRQV

WhaW aOORZ XVeUV WR e[SeUieQce VR aQd AR. The RQO\ diffeUeQce iV WhaW Whe fRUPeU

XVeV a VSeciaO headVeW fRU iWV XVeUV WR e[SeUieQce Whe YiUWXaO ZRUOd (CiSUeVVR eW aO.,

2018). The OaWWeU caQ eYeQ XVe a ViQgOe deYice WR Vee Whe aXgPeQWed iPage RU

gUaShicV (CiSUeVVR eW aO., 2018).

FXUWheUPRUe, VRPe aSSOicaWiRQV RffeU aQ AR e[SeUieQce WR WheiU XVeUV. The fiUVW

e[aPSOe iV Whe IKEA aSSOicaWiRQ, ZheUe cXVWRPeUV caQ WeVW aQd WU\ WheiU SURdXcWV

XViQg Whe aSSOicaWiRQ aQd WheiU ShRQe. The VecRQd e[aPSOe iV Whe PRbiOe gaPe

caOOed "PRNpPRQ GR," ZheUe XVeUV caQ SOa\ Whe gaPe iQ WheiU UeaO-WiPe eQYiURQPeQW,

Creation of Augmented Reality Version of Neat Space’s Products 12
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eQabOiQg WheP WR caWch PRNpPRQV, fighW iQ baWWOeV, aQd cUeaWe WheiU WeaPV ZhiOe

QaYigaWiQg UeaO-WiPe iQ WheiU VXUURXQdiQgV (WiQgfieOd & IVaac, 2016).

2.2 Augmented Reality (AR) Technology and Online Shopping

AR iQ UeWaiO caQ be WUaced bacN WR 2008, ZheQ a bUaQd XVed iW fRU PaUNeWiQg

aQd cRPPeUciaO SXUSRVeV (JaYRUQiN, 2016). CRQVXPeU e[SecWaWiRQV aUe chaQgiQg

ZiWh Whe UaSid adYaQcePeQW Rf WechQRORg\ (FeUQaQdeV, C.R., & ThaUaNaQ, A.I., 2021).

The\ haYe becRPe ZiVeU iQ VeOecWiQg SURdXcWV Whe\ caQ SXUchaVe bRWh RQOiQe aQd

iQ-VWRUe; cRQVXPeUV RfWeQ VeaUch fRU SURdXcW UeYieZV aQd UaWiQgV befRUe bX\iQg a

VSecific SURdXcW (YRQ HeOYeUVeQ eW aO., 2018). TechQRORg\, cRPbiQed ZiWh Whe SRZeU

Rf Whe IQWeUQeW, eQabOed bXViQeVVeV WR RSeUaWe efficieQWO\ aQd e[SaQd WheiU VeUYiceV

aQd SURdXcW SURPRWiRQV ZRUOdZide b\ XWiOi]iQg Whe IQWeUQeW aQd VRciaO Pedia

SOaWfRUPV (WaQg Y., 2021). SeYeUaO gaPeV aQd aSSOicaWiRQV cRPbiQe UeaO-WiPe

eQYiURQPeQWV ZiWh aXgPeQWed cRPSXWeU-geQeUaWed gUaShicV aQd iPageV, Zhich Whe\

caQ YieZ XViQg a WabOeW RU a PRbiOe ShRQe (CaUPigQiaQi, J., & FXUhW, B., 2011). The

XVe Rf AR TechQRORg\ iQ RQOiQe VhRSSiQg aOORZV XVeUV WR WU\ RQ SURdXcWV iQ Whe

cRPfRUW Rf WheiU RZQ hRPeV RU eYeQ aW ZRUN, ViPiOaU WR hRZ cRQVXPeUV WU\ SURdXcWV iQ

RffOiQe VWRUeV befRUe SXUchaViQg.

IQ WRda\'V iQfRUPaWiRQ age, ZheUe SeRSOe aUe PRUe iQfRUPed aQd iQWeUeVWed iQ

ZhaW Whe\ Vee RQOiQe aQd RQ YaUiRXV VRciaO Pedia SOaWfRUPV, bUaQdV aQd bXViQeVVeV

aUe deYeORSiQg aQd iPSOePeQWiQg WechQRORg\ WhaW iV PRUe iQQRYaWiYe aQd haV Whe

SRWeQWiaO WR aWWUacW PRUe cXVWRPeUV. FXUWheUPRUe, WechQRORgicaO adYaQcePeQWV aQd

PiOeVWRQeV haYe Pade iW VigQificaQWO\ eaVieU fRU cRQVXPeUV WR acTXiUe VRfWZaUe aQd

Creation of Augmented Reality Version of Neat Space’s Products 13
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SURgUaPV WhaW Whe\ Pa\ XVe WR Vee AR-Uead\ gUaShicV aQd iPageV, eYeQ ZheQ XViQg

WheiU PRbiOe ShRQeV.

2.3 Consumer’s Behaviour in using AR Technology

The diVWiQcWiRQ beWZeeQ Whe digiWaO aQd Sh\VicaO ZRUOdV bOXUV aV iPPeUViYe

WechQRORgieV adYaQce (TRP DiecN & HaQ, 2022). EYeU\ \eaU, YaUiRXV Wech cRPSaQieV

iQWURdXce QeZ WechQRORgieV WhaW RffeU PRUe cRQYeQieQce aQd iPSURYe SeRSOe'V OiYeV,

Zhich RfWeQ becRPeV SeRSOe'V OifeVW\Oe. CRQQecWiYiW\ aQd WechQRORgicaO

adYaQcePeQWV VhaSe hRZ Whe SUeVeQW VRcieW\ OiYeV. WhaW PaNeV iW PRUe iQWeUeVWiQg

iV WhaW Whe XVeUV Rf WheVe WechQRORgieV aUe cR-cUeaWiQg WhiV digiWaO eQYiURQPeQW UighW

befRUe WheiU e\eV. PeRSOe caQ QRZ eQWeU Whe digiWaO ZRUOd XViQg VR headVeWV aQd Vee

cRPSXWeU-geQeUaWed iPageV XViQg WheiU VPaUWShRQeV.

YiP, M., ChX, S., & SaXeU, P. (2017) cRQdXcWed a UeVeaUch VWXd\ ZheUe Whe\

WeVWed WZR VWXd\ PRdeOV. The fiUVW VWXd\ cRPSaUeV AR diVSOa\V aQd Web SURdXcW

diVSOa\V, aQd Whe VecRQd VWXd\ iV Whe effecW RQ cRQVXPeUV¶ eYaOXaWiRQV Rf AR

diVSOa\V. BRWh VWXd\ PRdeOV VhRZed WhaW AR diVSOa\V aUe PRUe aSSeaOiQg aQd

effecWiYe WR cRQVXPeUV becaXVe Rf Whe iPPeUViYe VhRSSiQg e[SeUieQce iW giYeV WhaQ

Web SURdXcW diVSOa\V. WheQ YieZiQg SURdXcWV RQOiQe, Whe YiUWXaO SUeVeQce SURYided

b\ iPPeUViYe WechQRORgieV VXch aV AR iQfOXeQceV cXVWRPeUV' ZiOOiQgQeVV WR

SXUchaVe RQOiQe (LeRQQaUd eW aO., 2019).

CRQVXPeU behaYiRU aQd VaWiVfacWiRQ ZiWh RQOiQe SOaWfRUPV aQd VhRSSiQg RQOiQe

aUe chaQgiQg iQ WRda\'V VRcieW\. PeRSOe caQ acceVV iQfRUPaWiRQ, YiViW YaUiRXV

SOaWfRUPV, aQd XVe a Zide UaQge Rf VRfWZaUe aSSOicaWiRQV ZiWh a ViQgOe cOicN RQ WheiU

cRPSXWeUV aQd PRbiOe ShRQeV. IPPeUViYe WechQRORgieV OiNe AR VeUYe aV a bUidge
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beWZeeQ Whe digiWaO eOePeQWV aQd Whe XVeUV' Sh\VicaO eQYiURQPeQW (AUeQa eW aO.,

2022).

2.4 AR Technology, E-commerce applications, and the COVID-19 pandemic

SiQce Whe SaQdePic, RQOiQe VhRSSiQg haV PXOWiSOied iQ SRSXOaUiW\ (RaR eW aO.,

2021). ShRSSiQg fRU gRRdV aQd VeUYiceV RQOiQe haV becRPe Whe QeZ QRUPaO

ZRUOdZide. WiWh Whe YaUiRXV COVID-19 UeVWUicWiRQV, VXch aV aYRidiQg SXbOic aQd

cURZded SOaceV, PaQ\ SeRSOe RSW fRU RQOiQe deOiYeU\ VeUYiceV WR SXUchaVe

cRPPRdiWieV aQd gRRdV (  SchPidW eW aO., 2021). PeRSOe QRZ YaOXe Whe cRQYeQieQce

aQd WiPe VaYiQgV Rf RQOiQe gRRdV aQd VeUYiceV. The gURZWh Rf RQOiQe VhRSSiQg

iPSURYed Whe TXaOiW\ Rf Whe VhRSSiQg e[SeUieQce fRU cRQVXPeUV (BiOgihaQ eW aO., 2016)

aQd eQabOed PeUchaQWV aQd eQWUeSUeQeXUV WR Ueach a ZideU aXdieQce

(PhRQWhaQXNiWiWhaZRUQ eW aO., 2019).

IQ UeVSRQVe WR Whe ORcNdRZQV aQd TXaUaQWiQeV dXUiQg Whe SaQdePic, YaUiRXV

bUaQdV aQd UeWaiOeUV XVed AR WechQRORg\ WR giYe WheiU cRQVXPeUV Whe

µWU\-befRUe-\RX-bX\¶ e[SeUieQce RQOiQe (PaSagiaQQiV, H., 2020) Zhich giYeV

cXVWRPeUV aVVXUaQce aQd cRQfideQce ZheQ bX\iQg SURdXcWV RQOiQe (RRPaQR eW aO.,

2020). AdaSWiQg WR WhiV µQeZ QRUPaO¶ aQd e[SaQdiQg bUicN-aQd-PRUWaU VWRUeV RQ

YaUiRXV RQOiQe SOaWfRUPV aQd aSSOicaWiRQV UeTXiUed a VigQificaQW VhifW fRU

eQWUeSUeQeXUV. AcceVV WR Whe IQWeUQeW, VPaUWShRQeV aQd XS-WR-daWe VRfWZaUe aQd

aSSOicaWiRQV aUe QRW aOZa\V UeadiO\ aYaiOabOe fRU eYeU\RQe (VaOaUe]R eW aO., 2019).

AOWhRXgh VRPe eQWUeSUeQeXUV haYe TXicNO\ adaSWed WR Whe VR-caOOed µQeZ

QRUPaO¶ iQ RQOiQe VeOOiQg, WheUe aUe WhRVe OefW behiQd iQ WhiV WechQRORgicaO VhifW

(EQgidaZ, A.E., 2022). EQWUeSUeQeXUV PXVW QRW RQO\ haYe Whe QeceVVaU\ eTXiSPeQW
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(ICT deYiceV, iQWeUQeW cRQQecWiRQ, aQd YaUiRXV VRfWZaUe aQd aSSOicaWiRQV) WR deYeORS

AR-Uead\ SURdXcWV bXW aOVR VNiOOed iQdiYidXaOV ZhR caQ cUeaWe WheVe AR-Uead\

SURdXcWV. CRQVXPeUV PXVW aOVR haYe Whe QeceVVaU\ gadgeWV, aSSOicaWiRQV, aQd

VRfWZaUe WR WeVW aQd WU\ UeadiO\ aYaiOabOe AR SURdXcWV RQOiQe. AcceVV WR iQfRUPaWiRQ

iPPeUViYe WechQRORgieV aQd NQRZOedge Rf hRZ WR XVe aQd iPSOePeQW WheP ZiOO

eQabOe eQWUeSUeQeXUV WR adaSW WR WhiV chaQge.
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III. METHODOLOGY

ThiV UeVeaUch SURMecW iQYROYeV Whe XVe Rf IQfRUPaWiRQ aQd CRPPXQicaWiRQ

TechQRORg\ (ICT) deYiceV (i.e., MRbiOe ShRQeV aQd WabOeWV), VRciaO Pedia aQd

e-cRPPeUce SOaWfRUPV (i.e., ShRSee PhiOiSSiQeV), aQd Whe XVe Rf AXgPeQWed ReaOiW\

(AR) VRfWZaUe (i.e., AdRbe AeUR). WiWh Whe SeUPiVViRQ Rf Whe RZQeUV Rf NeaW SSace

ShRS, WhUee Rf WheiU SURdXcWV, QaPeO\: Whe HeihR VheOf VeW, ONX]ai fORaWiQg VheOf VeW,

aQd NRUdic CXbe UacN, aUe XVed aQd WXUQed iQWR AXgPeQWed ReaOiW\ (AR) RbMecWV.

ThiV SURMecW had WZR ShaVeV:

Ɣ PhaVe 1: The PURWRW\Se DeYeORSPeQW PhaVe

Ɣ PhaVe 2: AQ IQiWiaO EYaOXaWiRQ PhaVe

Phase 1: Prototype Development Phase

ThiV UeVeaUch SURMecW begaQ b\ cUeaWiQg iPageV Rf NeaW SSace¶V SURdXcWV aV

AR RbMecWV XViQg Whe AdRbe DiPeQViRQ aSSOicaWiRQ. The UeVeaUcheU XVed a dUafW

VNeWch WR OiVW Whe Vi]eV aQd cRORUV Rf Whe SURdXcWV.
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FigXre 1. DrafW skeWch of Whe prodXcWs of NeaW Space.

FROORZiQg Whe cUeaWiRQ Rf Whe dUafW VNeWch, AdRbe DiPeQViRQ ZaV XVed WR

cUeaWe Whe 3D iPage Rf Whe SURdXcWV; Whe RQO\ baVe cRORU aYaiOabOe iQ AdRbe

DiPeQViRQ WhaW cRUUeVSRQdV WR Whe acWXaO cRORU Rf Whe SURdXcWV iV 'ZaOQXW ZRRd.' OQe

Rf Whe PRVW chaOOeQgiQg aVSecWV Rf deYeORSiQg SURdXcWV iQWR 3D iPageV iV aUUaQgiQg

aQd VcaOiQg WheP WR hRZ Whe\ ZiOO be SRViWiRQed ± YeUWicaOO\ RU hRUi]RQWaOO\. The\ ZiOO

be YiVibOe iQ Whe AdRbe AeUR aSSOicaWiRQ baVed RQ hRZ Whe\ aUe SRViWiRQed iQ Whe

AdRbe DiPeQViRQ aSSOicaWiRQ.
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FigXre 2. 3D images of NeaW Space prodXcWs Xsing Adobe Dimension.

IW iV eVVeQWiaO WR highOighW WhaW WhiV UeVeaUch did QRW XVe QRU cUeaWe aQ\ cRdeV

fRU OaXQchiQg Whe AR SURdXcWV. The "iPage aQchRU" feaWXUe Rf Whe AdRbe AeUR

aSSOicaWiRQ ZaV XVed aV aQ iPage VeQVRU fRU Whe aXgPeQWed iPageV WR aSSeaU RQ

Whe VcUeeQ. FXUWheUPRUe, Whe QR cRdeV giYeQ iQ WhiV UeVeaUch SURMecW ZeUe aOVR

geQeUaWed fURP Whe AdRbe AeUR aSSOicaWiRQ. AfWeU WUiaO aQd eUURU Rf Whe iPage WeVWiQg,

Whe 3D iPageV Rf Whe SURdXcWV caQ QRZ be XVed XViQg Whe AdRbe AeUR aSSOicaWiRQ.
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FigXre 3. Image Anchor feaWXre of Adobe Aero applicaWion.

FigXre 4. AR prodXcW WesWing Xsing Adobe Aero and iWs ³image anchor´ feaWXre.
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Phase 2: Initial Evaluation Phase

FRU WhiV SURMecW, Whe eighW UaQdRP SaUWiciSaQWV ZeUe iQVWUXcWed WR WU\ aQd WeVW

Whe SURdXcW fiUVW befRUe aQVZeUiQg Whe RQOiQe VXUYe\ fRUP. BefRUe Whe AR YeUViRQ

SURdXcW WeVWiQg, Whe UeVeaUcheU gaYe aQ RQOiQe YideR gXide (Vee aSSeQdi[ C) WR Whe

SaUWiciSaQWV Rf WhiV UeVeaUch. IQ Whe giYeQ RQOiQe YideR gXide, SaUWiciSaQWV ZiOO NQRZ

hRZ Whe\ ZiOO VcaQ, XVe, aQd Vee Whe AR YeUViRQ SURdXcW. The\ Qeed WR dRZQORad Whe

³AdRbe AeUR´ aSSOicaWiRQ fiUVW. TheQ, Whe\ ZeUe iQVWUXcWed WR VeaUch fRU Whe ShRSee

accRXQW Rf NeaW SSace RQ WheiU bURZVeUV. ThUee NeaW SSace SURdXcWV, QaPeO\: Whe

HeihR VheOf VeW, ONX]ai fORaWiQg VheOf VeW, aQd NRUdic CXbe UacN, haYe AR-Uead\ QR

cRdeV. The UeVeaUcheU iQVWUXcWed Whe SaUWiciSaQWV WR VcaQ Whe QR cRde XViQg WheiU

VPaUWShRQeV WR be abOe WR Vee aQd WeVW Whe AR YeUViRQ SURdXcWV.

FigXre 5. NeaW Space¶s ³Nordic CXbe Rack´ prodXcW lisWing on Shopee and iWs

AR-read\ QR code _ SoXrce: hWWps://shopee.ph/neaWspaceshop
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FigXre 6. NeaW Space¶s ³Heiho Shelf SeW´ prodXcW lisWing on Shopee and iWs AR-read\

QR code _ SoXrce: hWWps://shopee.ph/neaWspaceshop

FigXre 7. NeaW Space¶s ³OkX]ai FloaWing Shelf SeW´ prodXcW lisWing on Shopee and iWs

AR-read\ QR code _ SoXrce: hWWps://shopee.ph/neaWspaceshop
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The SaUWiciSaQWV ZiOO be abOe WR Vee Whe AR YeUViRQ Rf Whe SURdXcWV XViQg WheiU

ICT deYiceV (VPaUWShRQeV, WabOeWV, OaSWRSV, aQd cRPSXWeUV) OiNe Whe fROORZiQg iPageV

beORZ:

FigXre 8. AR Yersion prodXcWs afWer scanning Whe QR codes and Xsing Adobe Aero.

The UeVeaUcheU WheQ iQVWUXcWed Whe SaUWiciSaQWV WR VcaQ aQRWheU QR cRde WR WU\

aQd WeVW Whe AR YeUViRQ SURdXcWV iQ WheiU VXUURXQdiQgV dXUiQg Whe fiQaO SaUW Rf Whe

UecRUdiQg. IW gaYe Whe SaUWiciSaQWV Whe RSWiRQ Rf decidiQg ZheUe WR SOace Whe SURdXcW.

AV a UeVXOW, Whe\ ZiOO haYe aQ idea if Whe\ WU\ WR bX\ iW RQOiQe. UQOiNe Whe QR cRdeV iQ

FigXUeV 5±7, Whe QR cRde iQ FigXUe 9 haV \eW WR be SOaced aQd XVed iQ NeaW SSace'V

ShRSee accRXQW dXe WR iVVXeV ZiWh Whe acWXaO Vi]iQg Rf Whe SURdXcW ZheQ YieZed ZiWh

Whe AdRbe AeUR aSS. HRZeYeU, WhiV iVVXe caQ be addUeVVed iQ fXWXUe UeVeaUch.
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FigXre 9. QR code of ³Nordic CXbe Rack´ for real-Wime sXrroXndings WesWing.

FigXre 10. TesWing of AR Yersion of ³Nordic CXbe Rack´ on real-Wime sXrroXndings.

3.1 Participants

EighW UaQdRP iQdiYidXaOV ZhR XVe YaUiRXV e-cRPPeUce aSSOicaWiRQV aQd

SOaWfRUPV WR SXUchaVe gRRdV aQd VeUYiceV ZeUe aVNed WR WU\ aQd e[SeUieQce NeaW

SSace¶V AR SURdXcWV. The\ aUe aVNed WR UecRUd WhePVeOYeV ZhiOe WU\iQg aQd WeVWiQg

Whe AR YeUViRQ SURdXcWV RQ WheiU deYiceV (Vee ASSeQdi[ A). The\ ZeUe WheQ aVNed WR

aQVZeU TXeVWiRQV XViQg aQ RQOiQe VXUYe\ fRUP (Vee ASSeQdi[ B) abRXW WheiU AR

e[SeUieQce afWeUZaUd.
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IV. RESULTS AND DISCUSSION

The UeVSRQVeV fURP SURdXcW WeVWiQg aQd RQOiQe VXUYe\ fRUPV ZeUe gaWheUed

aQd aQaO\]ed WR deWeUPiQe Whe effecW RQ cRQVXPeU behaYiRUV ZheQ RQOiQe SURdXcWV

caQ be YieZed iQ AR.

4.1 General Observations

The RQOiQe VXUYe\ UeVXOWV VhRZ WhaW VeYeQ RXW Rf eighW iQWeUYieZeeV aUe

fePaOe. FiYe RXW Rf eighW iQWeUYieZeeV aUe beWZeeQ Whe ageV Rf 19 aQd 25. AOO

iQWeUYieZeeV haYe e[SeUieQced RQOiQe VhRSSiQg, aQd VeYeQ RXW Rf eighW iQWeUYieZeeV

VWaWed WhaW iW ZaV WheiU fiUVW WiPe WU\iQg Whe AR WechQRORg\.

On their experience with Augmented Reality (AR) Technology

The UeVeaUcheU aVNed aOO Whe SaUWiciSaQWV WR MRiQ iQ Whe WUiaO aQd WeVWiQg Rf AR

YeUViRQ SURdXcWV Rf NeaW SSace fiUVW befRUe aQVZeUiQg Whe RQOiQe VXUYe\ fRUP.

BecaXVe Rf Whe WhUeaW Rf COVID-19, Zhich caXVed Whe iQabiOiW\ Rf Whe UeVeaUcheU WR

dR hRXVe-WR-hRXVe iQWeUYieZV, Whe SaUWiciSaQWV ZeUe Whe RQeV ZhR UecRUded

WhePVeOYeV ZhiOe WU\iQg Whe AR SURdXcWV. The\ aOVR VeQW Whe UaZ YideRV WR Whe

UeVeaUcheU fRU aQaO\ViV aQd Whe dRcXPeQWaU\ YideR (Vee aSSeQdi[ A). AV WhiV iV aQ

AR SURdXcW WUiaO, Whe UeVeaUcheU ZaQWV WR Vee hRZ Whe cRQVXPeUV ZiOO UeacW WR

AR-Uead\ SURdXcWV aQd WR Whe idea Rf ZheUe e-cRPPeUce ZebViWeV iQ Whe PhiOiSSiQeV

ZiOO XWiOi]e AR.
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IQ Whe fiUVW SaUW Rf Whe AR-Uead\ SURdXcW WUiaO, Whe UeVeaUcheU aVNed Whe

SaUWiciSaQWV WR VeOecW RQe Rf Whe AR-Uead\ SURdXcWV fURP NeaW SSace'V ShRSee

accRXQW aQd VcaQ Whe QR cRde fRXQd RQ Whe SURdXcW OiVWiQg. BaVed RQ Whe YideR

UecRUdiQg WhaW Whe SaUWiciSaQWV VeQW, Whe\ ZeUe VXUSUiVed b\ Whe WechQRORg\ Whe\

eQcRXQWeUed. MRVW Rf WheiU UeVSRQVeV iQ Whe giYeQ RQOiQe VXUYe\ (Vee figXUe 11) ZeUe

WhaW iW ZaV WheiU fiUVW WiPe WU\iQg aQ AR SURdXcW iQ aQ RQOiQe VhRS ± PRVW Rf WheP ZeUe

VXUSUiVed hRZ Whe\ cRXOd Vee Whe SURdXcW iQ fURQW Rf WheiU deYice. AOWhRXgh VRPe Rf

WheP aOUead\ VaZ hRZ AR ZRUNV RQOiQe, VeYeQ RXW Rf eighW iQWeUYieZeeV fiUVW

e[SeUieQced AR WechQRORg\ WhURXgh WhiV UeVeaUch.

FigXre 11. ParWicipanWs¶ responses from online sXrYe\ resXlWs [AR prodXcW Wrial on

Shopee]
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IQ Whe VecRQd SaUW Rf Whe AR-Uead\ SURdXcW WUiaO, Whe UeVeaUcheU aVNed Whe

SaUWiciSaQWV WR VcaQ aQRWheU QR cRde (Vee figXUe 9) WR WeVW Whe AR-Uead\ SURdXcW iQ

WheiU UeaO-WiPe VXUURXQdiQgV. BaVed RQ Whe YideR WhaW Whe SaUWiciSaQWV VeQW, VRPe Rf

WheP had a haUd WiPe ORcaWiQg a VWabOe SOace ZheUe Whe\ cRXOd SiQ Whe AR SURdXcW ±

Whe AdRbe AeUR aSSOicaWiRQ QeedV WR ORcaWe a VWabOe hRUi]RQWaO aUea fRU Whe SURdXcW WR

aSSeaU RQ Whe VcUeeQ. MRVW Rf Whe UeVSRQdeQWV iQ Whe giYeQ RQOiQe VXUYe\ (Vee

FigXUeV 12 aQd 13) ZeUe aPa]ed b\ hRZ Whe\ cRXOd YieZ aQd SOace Whe SURdXcW iQ

WheiU UeaO-WiPe VXUURXQdiQgV. ThiV e[SeUieQce aOVR gaYe WheP aQ idea Rf hRZ AR

WechQRORg\ ZiOO ZRUN fRU RQOiQe fXUQiWXUe VhRSSiQg.

FigXre 12. ParWicipanWs¶ responses from online sXrYe\ resXlWs [AR prodXcW Wrial in Wheir

real-Wime sXrroXndings]
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FigXre 13. ParWicipanWs¶ responses from online sXrYe\ resXlWs [AR prodXcW Wrial in Wheir

real-Wime sXrroXndings]

On their opinion about AR technology in online shopping

IQ Whe OaVW fRXU TXeVWiRQV iQ Whe VXUYe\, SaUWiciSaQWV ZeUe aVNed abRXW WheiU

iQVighWV UegaUdiQg Whe XVe Rf AR iQ RQOiQe VhRSSiQg. AOO SaUWiciSaQWV WhiQN WhaW Whe

RQOiQe AR VhRSSiQg e[SeUieQce iV cRQYeQieQW (Vee figXUe 14). MRUeRYeU, aOO

SaUWiciSaQWV aOVR WhiQN WhaW AR WechQRORg\ cRXOd heOS WheP bX\ WhiQgV OiNe fXUQiWXUe

RQOiQe (Vee figXUe 15).

Creation of Augmented Reality Version of Neat Space’s Products 2É



2Ê

FigXre 14. ParWicipanWs¶ response if Whe AR shopping e[perience is conYenienW for

Whem.

FigXre 15. ParWicipanWs¶ responses if AR Zill help bX\ fXrniWXre online.

FXUWheUPRUe, Whe UeVeaUcheU aOVR aVNed Whe SaUWiciSaQWV hRZ OiNeO\ Whe\ ZaQW WR bX\

aW aQ RQOiQe VhRS WhaW RffeUV AR YeUViRQV Rf WheiU SURdXcWV (Vee figXUe 16). TZR RXW Rf

eighW SaUWiciSaQWV aQVZeUed VRPeZhaW OiNeO\, ZhiOe Vi[ RXW Rf eighW SaUWiciSaQWV

aQVZeUed YeU\ OiNeO\.
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FigXre 16. ParWicipanWs' responses on hoZ likel\ Whe\ Zill shop aW an online shop

offering AR Yersions of Wheir prodXcWs.

FigXre 17. ParWicipanWs raWe Wheir oYerall AR e[perience.

IQ UeVSRQVe WR Whe fiQaO TXeVWiRQ, SaUWiciSaQWV ZhR XVed Whe AR SURdXcW UaWed

WheiU AR e[SeUieQce aV e[ceOOeQW (Vee figXUe 17). BaVed RQ Whe RQOiQe VXUYe\ UeVXOWV,

WheUe aUe WhUee UeaVRQV Zh\ AR WechQRORg\ cRXOd be beQeficiaO aQd UeOeYaQW WR

bXViQeVVeV WRda\. FiUVW iV Whe NiQd Rf iQWeUacWiYiW\ WhaW iW giYeV WR iWV cRQVXPeUV.
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ThURXgh WhiV SURMecW, Whe UeVeaUcheU fRXQd RXW WhaW if SURdXcWV fRXQd RQOiQe aUe

AR-Uead\, cRQVXPeUV cRXOd YiVXaOi]e WheP XViQg WheiU ShRQeV aQd WabOeWV iQ Whe

cRPfRUW Rf WheiU hRPe, Rffice, RU eYeQ iQ RWheU SXbOic SOaceV.

FigXre 18. TesWing AR-read\ prodXcWs in Whis YerWical Space on Whe Adobe Aero app.

SecRQd aQd WhiUd, iW iV PRUe UeaOiVWic aQd cRQYeQieQW. WheQ VhRSSiQg RQOiQe,

cRQVXPeUV fUeTXeQWO\ Qeed WR ORRN fRU Whe PeaVXUePeQWV Rf Whe SURdXcW Whe\ fRXQd

RQOiQe. TR Vee if iW ZiOO fiW iQWR Whe VSace ZheUe Whe\ iQWeQd WR SXW Whe SURdXcW, WhiV

cRXOd UedXce Whe QXPbeU Rf UeWXUQ iWeP caVeV ZheUe Whe SURdXcW'V diPeQViRQV

SRVWed RQOiQe aUe iQcRUUecW. WiWh AR-Uead\ SURdXcWV, cXVWRPeUV ZiOO be abOe WR

YiVXaOi]e Whe SURdXcW iQ Whe SSace ZheUe Whe\ ZaQW WR SOace iW XViQg WheiU PRbiOe

ShRQeV aQd WabOeWV. FigXUe 18 VhRZV Whe UeVeaUcheU XViQg a WabOeW WR SeUfecWO\

YiVXaOi]e RQe Rf NeaW SSace'V SURdXcWV, QaPed "HeihR," a bURZQ VheOYe WhaW ZRXOd
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ORRN gRRd fRU SRUWUaiWV RU diVSOa\V WhaW a YiViWRU ZRXOd fiUVW Vee ZheQ YiViWiQg a hRPe

RU aQ Rffice.

FigXre 19. Close-Xp look of hoZ AR prodXcWs can be YisXali]ed.

The UeVeaUcheU diVcRYeUed WhaW SURdXcWV WXUQed iQWR 3D iPageV ZiWh WheiU

e[acW diPeQViRQV XViQg aSSOicaWiRQV OiNe AdRbe diPeQViRQ; cRQVXPeUV ZiOO haYe QR

WURXbOe deWeUPiQiQg ZheWheU RU QRW Whe SURdXcW ZiOO fiW iQ Whe VSace Whe\ ZaQW WR SXW iW

iQ. WiWh AR WechQRORg\, cRQVXPeUV ZiOO haYe Whe abiOiW\ WR WU\ aQd WeVW Whe SURdXcWV

ZheQeYeU aQd ZheUeYeU Whe\ ZaQW.
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V. SUMMARY AND CONCLUSION

ThiV UeVeaUch SURMecW diVcXVVed hRZ AR SURWRW\SeV ZeUe deYeORSed aQd hRZ

Whe\ caQ be XVed b\ SRWeQWiaO cXVWRPeUV XViQg QR cRdeV. AVide fURP aOORZiQg

cRQVXPeUV WR WeVW aQd WU\ SURdXcWV RQOiQe aQd iQ UeaO-WiPe, iW haV aOVR Pade iW eaVieU

fRU VeOOeUV aQd eQWUeSUeQeXUV WR diVSOa\ WheiU SURdXcWV (i.e., fXUQiWXUe, VheOYeV,

dUaZeUV, aQd VR RQ) RQ YaUiRXV e-cRPPeUce SOaWfRUPV OiNe ShRSee. The cRQVXPeUV

Rf Whe SUeVeQW eUa aUe PRUe iQfRUPed aQd caXWiRXV ZheQ SXUchaViQg iWePV RQOiQe. AV

a UeVXOW, iW iV cUiWicaO fRU bXViQeVVeV WR iQQRYaWe aQd e[SORUe QeZ Za\V fRU WheiU

SURdXcWV WR be eaViO\ acceVVed aQd iQWeUacW ZiWh SURVSecWiYe bX\eUV aQd WaUgeW

PaUNeWV.

CRQVXPeUV dUiYe bXViQeVV RSeUaWiRQV, aQd if eQWUeSUeQeXUV caQ RffeU beWWeU

aQd PRUe iQQRYaWiYe Za\V fRU WheiU cXVWRPeUV WR VhRS RQOiQe, bXViQeVVeV ZiOO be abOe

WR gURZ aQd eaUQ PRUe. IW caQ be cRQcOXded fURP WhiV UeVeaUch SURMecW WhaW if

eQWUeSUeQeXUV XVe WechQRORg\ WR iWV fXOO SRWeQWiaO, iW caQ SURYide WUiSOe beQefiWV WR WheiU

bXViQeVVeV aQd SURYide QeZ VhRSSiQg e[SeUieQceV WR WheiU cXVWRPeUV.
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VI. LIMITATIONS AND FURTHER RESEARCH

ThiV VWXd\, OiNe aOO RWheUV, haV OiPiWaWiRQV WhaW ZiOO be addUeVVed iQ fXWXUe

UeVeaUch. The UeVeaUcheU RQO\ XVed aQ e[iVWiQg aSSOicaWiRQ caOOed "AdRbe AeUR" aQd

iWV "IPage aQchRU" feaWXUe WR YiVXaOi]e Whe SURdXcW b\ VcaQQiQg QR cRdeV. FXWXUe

UeVeaUch cRXOd iPSURYe Whe XVe Rf AR b\ deYeORSiQg iPPeUViYe VRfWZaUe WhaW iV

UeadiO\ iQVWaOOed RQ e-cRPPeUce ZebViWeV aQd VPaUWShRQeV, aOORZiQg AR WR be XVed

ZiWhRXW Whe Qeed fRU aQRWheU aSSOicaWiRQ. FXUWheU UeVeaUch cRXOd aOVR eQhaQce,

VWabiOi]e, aQd SURYide Whe e[acW Vi]e Rf Whe SURdXcWV ZheQ YieZed iQ AR.
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