ISSN 2586-1816

Journal of Convergence for Information Technology e-ISSN 2586-4440
Vol. 8. No. 6, pp. 335-341, 2018 DOI : https://doi.org/10.22156/CS4SMB.2018.8.6.335
=7} Al ]1: ];(L]];H'OZF‘L
ZAA A=A 2| gk
Hel

el et EEvlo] g g
A Study on the Creation of Augmented Reality Map

Tae-Eun Kim
Professor, Professor, Namseoul University, Department of Multimedia

3D A ol Zellol Aol 18R AANAE 71589 NSU AR Map'& AH87ke] 1412 42s) sjota 5 9l 43t
X3} 360 ViewS B3+ 44 23571 stefe] 7kssbll & A% of Fel o) o]y, o %% F3141 3D A o Fe A
o AN Qe AL Bk 3D A7) 8AEN FABA) V)] ARE A% o F Aol 4ol o BA 445w
rozel Wl JFs Aol U BRYL AN Bk

Aw Zrlzol g AFto|rk wgh & =Fo o3& 57 HESH UmtySD al {1% ]%ﬂoi A Zgk 'NSU AR Map o] e#h=
(e}

ZEAAE, 3D 2l

_.1

E)
2
N
5
i
Ho
ful
g
=
e
ol\

Abstract This paper is a study on map contents to be embedded in a new type of mobile device that combines
2D information and 3D information by combining 2D information with augmented reality technology. We also
describe the planning and production of a 3D map application called NSU AR Map' using Unity3D engine to help
understand this paper. NSU AR Map' is a map application that enables accurate identification of user's location and
real-world view through 360 View. Based on the experience gained during the process of 3D map application, this
paper will present how 3D technologies and augmented reality technologies are applied to new map applications and
how they can be developed in the future.

Key Words : Virtual reality, Augmented reality, Unity 3D engine, Augmented reality map, 3D modeling

1. A& CycleVR 93¢l AlY /WA o}& 4] (Aaron
Puzey)7} 7kt 7P of8) Felzo|t), sl =21

Au PSR e CI8Rtel NEE STEAA e g el 7174 )88} Gaiel A Az A
oM S gl W s W A A2 R c(rands EndBE ARY F 2a292(on o
< WS WA e T2 AEAE FE B HNL Groas)7hH) 1500kme] AelE e A0S B
ST SRS A oA RS P /L o gat 5 gl 2zl ARA ok FAE A

A= StreetView o) g21e ApgAjel A welF7] A8 H=AMHMD:

Explorer[1]sh 7@ 4 sl =21t 2= Ael22 ©183F eaq Mounted Display) & 2815107, @12 xjo] 29|
of ZdA oA YA vlE| AR RS B AMSARS TFEE . ng gazz =48y & Aojus wUH
% e CycleVRI2]e] el (Cadence Monitor)& ©]83I31th EF52 BAIS o8&

*Funding for this paper was provided by Namseoul University year 2018.

#Corresponding Author @ Tae—Eun Kim(tekimb@empas.com)

Received October 18, 2018 Revised November 19, 2018
Accepted December 20, 2018 Published December 31, 2018



336 SFAHARE=EA A8A A6

o Aolelzs wlEle] vlolEl 2 GearVR3} AAF 20}
EE9] ojFelAlol oz uuu Aol Aele o135 7
2ol we el e AREN AEe e
CycleVRE 71 013 Zelzol A Ragd A4, A
B B AeAele] 4EAE 5o FALES o
A ARSAA T, T2 AaR of s Az AFH
A AAAE ol &ap7] Wie] somt o EE 4 3

Wi A,

the 2

A fEwgANAE S8R 1ol A8 2
B 3 5 9IA S e R ARA e R g
= ARE AT X7 AH 27} kel 0]
Aol ThERE wopel A sk L= AL SITH).
olebE AFFAE W ~mhEE Akjlef Wl
A olssiA ARE HAskH Zolrh = Anl=E
olgdh= 72 FULE VNt 72 o] 7HET
& 71eE& 71 AR Map 3-83Hs B2 @ A7)

5

TN AYHm gk B AT A i
%5 3D Mapo.& Fdste] 7HAA =

A 7ol A8H = o EelodE

> o

2

DLt o
ofr rg_“ _51':
2 )
B e
o
N

=

)

h+

= dlo

o
A& HAA shtel 9 -
Aoz e Rd 7P ofd 547 o]
FFE TRt 1 AA <tellM AH FEsks AAH
Hol A= Vel S4dd Ve

o
o) AR E AAN BelFE 7)ES out

o d4

AA AAes BrF ARE s PHAAE EA
shte] For Hol e ERFddolTa Hap)= gt
TAAES Arst] dol iA ks s &
F5 VAR AR = ded, WA sl A4 A
obli= AHE AlE el EAeh: 39 AAdA A,
A8 e a3kl 3k e ARpeS 7L A= 8
= AT 7P EA7F EAske Fol 7ol
°of =& o Hopx JPAAI AAAAE 714
O AT 3AAA o7 A ‘St AN EHN, A
A FME 7P AR S AP & 3

o]2 =207 TR & o] Paul Milgram® Mixed

VIRTUAL

REAL
ENVIRONMENT ENVIRONMENT

MIXED REALITY (MR)

Augmented
Virtuality [AV)

Tangible User
Interfaces (TUl)

D/’
Spatial AR

Fig. 1. Paul Milgram's Mixed reality classification
(Google search)

SHRAT} AR Aol YL E 2 F0L ¢
R3] sk o] MR vsl SAANe A
o A g el 92kel 93 AN

£ A0, AABAse Aolde FHALL AA

° A 4TS B

2
N
K
ox
fol
B
oo
s
N
olr
ofr
ol
X,
ol
>
N
N
o
Lo,
d
=
B

1
o Qe ofe 7P ANEE FANS TAS 5 9

Fig. 2. Microsoft Hololens (Google Search)



A AZAL gkl 337

2.2 7]Q(C0ntents—Design)
B Ao A AZe ‘AR Map' 2 12 9] 3D Map
7} A7 &S HE 5] A}%XV} st 928 A
2l 2hs = Al g ofojr]ofellA] AR I T
o] ARBALE O] BEAAF Zolyby] el ZeERE A%
0] &5 o]&3te] 9IXE HAst HEE A= A5
7} gk s A A& 27] AFEPE 3D Map o2
v delr il Zhoal FE AUE FojrpA] Fajo] A
HE Bulshe Tl %lﬂr ] B3 o F/l?ﬂ

=
5 wgsan ok A B

Fash
WA, Al ojFe Aol el Al AAstelct

o, wpAoE AHEH WA LThste] Awe] Hziol
701—30}01 x%ﬂ]—x%o Aﬂ71—v,] ZHEE 17/(1—_%’_ ?Aég}gi_o‘
Ul B8l & o= AREAR7F UL o)zt A etehA &
o] 73l =S zeldtelth Fig. 32 ‘NSU AR Map
w2l shdelct.

oo 3DS MAXS] &5 olgste] 3D Map©l
7Fsetes Adue Ry dgaitt RddS o)
ato] b & st PFEAE ARt SR
7155 9317] 18 A E Vuforiadl S5A1A v <
215 534 Unity Engineol A Zd&o] 3 48 5
8 Aztet 7HdE o] ButdS B8 FE AgHct
Fig. 4& 7HdolA A& NSU AR Map w7 e]th

TRz
BREs}

HugNTe

e

a3y

32
SIE(0|Cjoj8}at
GISZ &t
deiFeast

3}243600| 0 X|

S TFALO|E

Fig. 3. 'NSU AR Map' main screen

Fig. 4. 'NSU AR Map' marker

Fig. 5% w1914 7% el S ol

Al o]t

Fig. 5. Scanner recognition scene

npA ko2 360 FhHEtE g RS o] 8ate]
Unity Enginecll A} Zpo]2 251325 A}%ﬁ& AP T}
23} on| A 2 W F o7 3lo] FHHEtE 2Asle] &
atiet.



338 HHAE=EA A8H A6s

2.3 v AP

A ou]A] ntAE A4 ot WES Auetich ¥
] Vuforia 2= Aol E (http://developer.vuforia.comy/) ol
7F3E &k 3t} Vuforiats Qualcomm ©]2k= A}l
A RHE SR mAAA AR of el Alo] Eof A
o 2e A9s itk

AbolEo] <& § 7191 3hal Downloads $oll £0
74 Vuforia SDK Download for UnityS th$- dolA
+UE] Z2AE gdo| Importdtt}. Fig. 62 vuforia
SDK the-2= gwo|ti5)].

Qualcomm® Vuforia™ Developer Portal

Hello hankle ~ | Log Out

Home  Pricing  Downloads  Library  Develop  Support

SDK  Samples  Tools

Vuforia 5 SDK

Use the Vuforia SDK to build Android and iOS applications for mobile
devices and digital eyewear. Apps can be built with Eclipse (Java/C++)
XCode (C++), and Unity, the cross-platform game engine.
Wt Download for Android
vuforia-sdk-android-6-0-5zip (6.37 MB)

uowmnad forios
05 -sdk-ios-5-0-6.7ip (16.69 MB)

@m, uowmuad for i Uty
unitypackage (3316 MB)

Release Notes

Fig. 6. vuforia SDK download screen

| G Qualcomm Augmented Reality
& Fonts
» Gl Materials
Vsl Prefabs
> G SrmartTerrain
b ARCamera
' CloudRecognition
‘o CylinderTarget
o FrameMarker
L MultiTarget
‘e ObjectTarget
L TextRecagnition
L UserDefinedTargetBuilder
e VirtualButton
e Word
i Seripts
G Internal
|G| BackagroundPlaneBehaviour
|Gr| CloudRecoBehaviour
|G| CylinderTargetBehaviour
+| DataSetLoadBehaviour

Gi| DefaultInitializationErrorHandler
|&r| DefaultSmartTerrainEventHandler
|G| DefaultTrackableEventHandler
|&| GLErrarHandler
|G| HideExcessAreaBehaviour
|G| ImageTargetBehaviour
|G| KeepAliveBehaviour
|G| MarkerBehaviour
|&+| MmaskoutBehaviour
|G| MultiTargetBehaviour
|G| ©bjectTaraetBehaviour
|z PropBehaviour
|| QcaRBehaviour
|G| ReconstructionBehaviour
|Gr| ReconstructionFremTargetBehaviour
|G| SmartTerrainTrackerBehaviour
Gr| SurfaceBehaviour
G| TextRecoBehaviour
|G| TurnoffBehaviour
|G| TurnoffwerdBehaviour
|&| UserDefinedTargetBuildingBehaviour
|G| wideoB ackgroundBehaviour
|G| wideoTextureRenderer
|Gr] WirtualButtonBehaviour
Gf] WebCamBehaviour
Gr| WireframeBehaviour
|G| wireframeTrackableEventHandler
|G| wordBehaviour
i Shaders
[S] BrightTexture
|S| Depthmask
|S| rRendervideoBackaround
[S] TextzD
[S] wertexLitwith=
|s] wideoBackaground
Ve Textures
El cloudRecoTargst
Bl userbefinedTarget
B videoBackaround

Fig. 7. Specs from Importing Unity SDK

Fig. 72 Unity 4§ SDKE Import 314 U ALS
Ho]F= oju|x]o|t}, Fig. 8 vuforia AR_Fairytale v}

oAl AIE AZEE oW XS HERHAL Itk

Download Dataset

25 of 26 active targets will be downloaded

Name:
AR Fairytale

Select a development platform:
& SDK CEclipse, Ant, Xcode, etc)
@ Unity Editor

Fig. 8. vuforia AR_Fairytale Marker Image Set

Production

o] AAE Al &to] S o] ARCamera 7}72} ¢t
of WHHE QCAR behavior 23 HE Eoj¥di
DataSetLoadBehavior == HEd)| LoadDataSet_"F %
S UA =S AAsta &3 A=LgeH6,7]

95 FalA AREAE 7 é_‘v% ﬂ]?ﬂ Al AAZ 7
HAole =78 A won ASs) ARS Ay v ¢

9

29
5& =2 Zﬂxﬁ%}"iok gt} ol & &) ud=
}1& 3Ds Max £& ©]4-3}°] Planes Tt
£} Mapping& A7t} Mapping A1AF planed] 9
A x,y, z5 00022 Default A|AF 5 Shapesell Line
& AH&-38te] Top View= A& vHto] & 7 WA o
Eo1FUH Plane®] flelA 15 Fefol] A Moz 1
T Holl Extrude 71522 A& &ol& vhEo] Foh
t}S- 0 =2 Line L EAEE Convert To Editable Poly
2 w331 Edge®} Vertexg ol-&3to] AAZQL A&



Z74aA %

SAE] tigA 339

o] &8 A A7) vl FolA Faske] 3D B
o2 Az Yorith AE Bl Connects AH&-3}o]
Polygong o] FEAElE wHEoFa UEHzZ
Polygonel| 4] ZEo= ¥ RES Melelil Extrude®
T o= vHE Polygons Hol¥aL vl siA 2ol

o] oz AAHA ABE QHAEES 34
d mdgo] 72 & FeE vheo] Fd YR
S AEold AAARF AEe] 5A RS
Object® W= 7+ A A=k Objectol] F71 3171 %=
sttt

2dgs 43 ¥ Mapping s3] flsl 242 A=
of = WEolu|X]E PhotoShop CS6E  ARE-5}od
Textures 2 A&stAL A& TextureE AE0l

A3 E T UVW mapl.& Textured] 91x] v A=ES
Z743t] MappingS 3FAtHA]. Fig. 9.5 A 4EsHA)
&5 3DEEH S AE RAFTHE]

_1:10

'

Fig. 9. Modeling of 'Seongam Culture Gym

3. M7=

‘NSU AR Map'®] 7j&ell:= Unity Engines Hlo] 2=
ato] SAAAS 93 Asset AT 7PIAAE AT

ol UL Bl 94& 98 23HES HAXVER 2o
B71E o2 A ekl 3605 7hlEt Fe] Asole

Aol zmie] BelH Jlure] e Apstel Aur
Q) ofFel Aol il /8o nhe H4)e AAs

ZYF A A7 Unity Engined 2341

AT ERE AHEA ) 15E 25T gov, »
5, VR, UTE 5 ke BAEe] B wEst b
4 Folth, olel ¢ Unity Engine o] §a14 £

99 THE o] AzH oz FAS s S0
o, malge] g3go] Folw Bahu of A7) ALY
4 A% 48 A9LRA 29) I P2 e

Fig. 10. Unity Engine

3.2 U1 7+4

ULz whestal Ak txRls g3 A& He
A o] &% F UEF AFGitE 53] mAtd S F3
A Z+gk 3D AR Mapo|”7]oll AR&AL7} 8] 49 7)5&
o]-&-3te] o AA3] B oA o} = vietE = AlZ}
S 7H 7 Qlvka AZbete] o1 v)se BHE UL ME
Azt om, o) UlE &3 A%EE Sujgh AMOM
AR o] Yol WHO R 3PHS Lol
BAE o]gato] A&t ol5o] e RE T
o5 UL AH&AL st &2 o=t A&3h= H
2 Fig. 119] o]s HED 2}

A

X

[e)

rlr

lo

i 32
1lk

lo

==
o
% &

mii)

R

S

Fig. 11. Move, Zoom In and Zoom Out Ul Buttons

3.3 360% 7HH#HE- (360 Degree Camera View)
0= FH HAME FallA] 3D MapolAl Bakd A



urh AARS UaEE S8 Bk 0% e B9
B 5

Fig. 13 360%= 7hHet 7 283 =
Atk Fig. 13.9}F 2ol xyzo W< +
Fhulete] 1x1oju] -9 kel fiA|sto] ALE-A}e
ol whet Fhvle} sha o] 9317} uhrlof A fsk= w ?'fok
< B F S

Fig 13. '360 degree camera view' applied

Sl ]X7}51 3D Mapell @4x
Solx] A8Ae] AeHE Ug B0 R
gAY NAE Eol7] g8t ~E
P53k AgAe] 4] uhet sl
L 3005 Fhvie HE FAo A US @Azl 3
H A= olFZaAolds Altsksich
B AgolA $8Hol Aed oY FHAAT
Aol HEE g Folok #4715 d Ao
.

REFERENCES

[1] Paul  Wagener. (2011). StreetView  Explorer.
https://www.youtube.com/watch?v=EEN4DxrkXrM

[2] http.//www.cyclevr.com

[3] H S. Kim & J. .E. Lee. (2018). Virtual Walking Tour
System. Journal of Digital Contents Society, 19(4),
605-613.

DOI @ 10.9728/dcs.2018.19.4.605

[4] J.S. Seo & M. J. Kang. (2017). Comparative Analysis of
Projectile Collision Detection Methods in  Unity3D.
Proceedings of the Korean Society of Computer
Information Conference, Korea, (pp. 181-182).

[5] Vuforia. http://developer.vuforia.com

[6] T. E. Kim. (2017). A study on the production of
children's  storybooks using augmented reality
technology. Journal of Digital Contents Society, 18(3),
435-442.

DOI @ 109728/dcs.2017.18.3.435

[7] Unity Technologies. (2018). http://korea.unity3d.com

[8] J.S. Han & G. H. Lee. (2015). VR Tourism Content
Using the HMD Device. Journal of the Korea Contents
Association, 15(3), 40-47.

[91 E. N. Kim & T. E. Kim. (2014). The Trivium of the
Digital Media Art. Journal of Digital contents Society,
15(6), 745-749.

[10] G. Y. Lee & S. H. Lee. (2017). Virtual Reality Based
Cultural Tourist Attractions converging with Souvenir.
Journal of Convergence for Information Technology,
7(3), 111-116.

DOI @ 10.22156/CS4SMB.2017.7.3.111

[11] Y. S. Jung, Y. T. Kim & G. C. Park. (2017). A Design

of Service Improvement Model for Emergency Medical



SdAA A=Al gl 341

System using Augmented Reality. Journal of
Convergence for Information Technology, 7(1), 17-24.
DOI : 10.22156/CS4SMB.2017.7.1.017

71 ¥ &(Tae—Eun Kim) [(H3]9]
<1989 8¢ : FYUIsta AHU)F
vt &9 (FEAD
<1992 24 FSsk
AL

5}
19973 FFjsta AxE st

Rl
2
)

a

o

S 1979 ~3 A Gt PEvto)g T} wae

<2011 - wSsEley gt

- ZA o - HEJE oA 2] g1 ST
2, 3pAE 7= T

- E-Mail : tekimb@empas.com





