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An Augmented Reality Immersive Guide
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ABSTRACT

As the technology of autonomous vehicles develops, the roles of vehicle drivers and passengers are
decreasing, and the demand for infotainment services and contents is increasing. According to this situation, the
technology to deliver information from passengers through displays inside the vehicle has become an important
factor in autonomous vehicles. In the case of the existing augmented reality guide, simple information can be
transmitted using a method of overlaying virtual objects on input images based on 2D information on the
ground, but there were limitations in handling interactions between passengers and surrounding environments
with virtual objects. In this paper, to overcome these problems, a system was designed and implemented to
create a 3D augmented reality space based on a detailed 2D map and provide an augmented reality immersive
guide. The proposed system was verified through a demonstration service in which passengers experience an
interactive augmented reality immersive guide with the surrounding environment using a transparent display

installed in the Autonomous vehicle from a test bed in the actual environment.

o] w=e 20229 % AFI|EAHBEA ] Adow AR TG I 29U (No.2021-0-00230, A-7M 24 A )bk
A3 JeAA 7% N 50%) 3 FFAAEAATY WE-AFA|(20YS1400, ETRI 528+ A& EA0] 2, 50%)2] olgke
2 =9

+ First Author : Electronics and Telecommunications Research Institute, Content Research Division, shparkl2@etri.re kr, A3
Corresponding Author : Electronics and Telecommunications Research Institute, Content Research Division, brcastle @etri.re.kr,
A5

Electronics and Telecommunications Research Institute, Content Research Division, nonoriri @etri.re.kr; hkkim79 @etri.re.kr
=rHE 1 202203-031-C-RE, Received February 28, 2022; Revised Apil 16, 2022; Accepted Apil 16, 2022

890

www.dbpia.co.kr



R AT A AT 0 S Arlel=

.M 2

AT 7)) wwstel] wel 2k xixke] A
HeA] B AR Aol s 91t dgte] 2hAaslar 2beF
ol A Rk} gheAke] o] AR AL glrt. o]
of we} shsA} AbeF WellA] Amlstaat she <l
ZH W E(Infotainment) 2] 4871 ZF7}skar glck
71&9] A=F QFHRIMEE AHEARe] Sr]e 9 A
B Ade] Exlox #- AR(Augmented Reality) 2
VR(Virtual Reality) 7]%<] el wle} 21244l A
B A Mu)s 2 ojelgh FElZ SR o]ofz|ar g)
=

s e e S A I o
F Auo| AHIs] S8 AlAdS aAsEol s
HDD(Head-Down Display)¢} 22| 2412ke] ul 4]
ofof] 2 ikt EF AHRE AFsk= HUD
(Head-Up Display) 2 "41=|7] A=Fslsici? ole{gh
HUD 7|&-2 213 AW fr2]e] gagt 3o 27
AlAbsle] s diwAe] FEAE tagee]
(Flexible Display)g x5z 7|2 HAslaL 9la
o e} AEke] mE uleke] AE-E o] §3le] Tg-
= QleHE| B Fel=w Sakslar glop?Y, il 2}
2ko] glmabr) opd 9] RS 913 Sl )
&= o] sl gl

(o]

AL o] 83 Thol = AlAEE: darEle] A

— O

SR} 2

olN F

2] &o] sl AEkslE Qle W AR e 7|
sollA St ARAL oo = S| Z 3
o] A& AAFL ARE 7PAEEs EokE
o gk FE Af AvEE shjetE o] 83
T2 ~EPE §o] o|vlA] B|wE T3l Fh|zke]
91=9} weFeE 34sH= VPS(Visual Positioning
System)& 7[Hko 2 Z7tEA Up|Ale]Ad AMu|~E
3= Google Maps Live View S Av]23oic) w3k
F el vkt AFsAF sabEe] AR APl So
ARA AR WH-Y] QAEEIJIME 7% F6= 2
Ul(User Interface)®] 418 =3k Qle) FHompll
7} LGAHAR= A8 #1713} ID.3¢} ID.4°| LGAAP}
gk 21Ek8- 744l 71HE HUDE A 93lsic). o]
71EE o3 ARE 4 Y A F REeE
vhre] JA- e m sFste] ZHA sk A AR
A2 A7 34K 3P Al Y AR 7168 o83}
o ALY A A= 2 o] 8Af S 913 AH]~

37| Z7F3A slo|= ZelxE: 71849l HUD
712 AR fI=AE M =2 §3 2 X3 HH,

GPS 718t zted Ag], 7Pk 4|3 520 AR Addo]
FRATH, 7 o] F A AJAS AFA7)7] ¢
g 25D 7% A =7k enjdlo] ] Ale]xd & wle
o} Apeke] Fhele} JAkS 7Rke R VRl T2 AHE
5 PPl Qg o|nA R A3l veR W
A=), 7)E thre] 27434 Tlol= Mu|Aase
A 919 221 AXARE AMESle] ok ARE
olu|x] 7Hko R Qweo] sz 7lo|= AH|Fo]
THE olF lom, o v} g<ex) 2 i 3
7] Ak akgshe Aula 2 7F A A AA)
71 dAE Alske 9lolA] A2ke] 9ok

B gl Sl dEE EARS ddse

A77lele Al~EE A

-1 =
W gt HE EE B RS 5

pil

. S AZDI0IS AAY g

Akt A8 Aol Sk ARlrlel = A
e FA| 373 FEoR AR AL oR AT
ARkl A RSBk 22R] A WS ke ®
] 71k AAE AERE 91l wix| 2 7] A
d b 273348 3D 37 W AAshe

3k S78A ol Azg) A W A R o)

K
m\l

U
<
Rc)
ol

r o ol o |
o)
I'U>'

p=4
Ao Aep 4 Hele] FME $7 Y 3 2
2 Algt o A

2ol Wasw AT A=kl FaAS slae
7] %% 2D AW o] EAlslEE, Aue] 8
242 glale] TS 2D A P AL
33491 27 WO ATES e o] Aas Hek

PN AFET Auke A P AFETA Al
42:8] GPS ©lolele} Ahape] 4K AuE FJkoE 2
90 ) T At el] uhe] S g 3344
T slal) T gRe] A AnE F7ls)e] A4

891

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’22-06 Vol.47 No.06

T2 1. AZ el sk AE 331 mdls dlolg]
Fig. 1. The 3D modeling data of buildings based on
measurement data

T2 2. ASFele 2D AW e Adk A Azt
ol= Au|~g- 334 7k W

Fig. 2. The 3D spatial map for AR immersive guide
service matched with 2D detailed map for autonomous
driving
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Fig. 3. The light-weighted 3D  spatial map for
autonomous immersive guide service
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Fig. 4. Acquisition & visualization of vehicle driving data
using communication module with an autonomous vehicle
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