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Design and Implementation of Real-time Augmented Reality
Building Information System Combined with 3D Map
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Recently, augmented reality(AR) based building information applications using a smart phone provide information in the
static form irrespective of the distance between a user and a target building. If many target buildings are located close to
each other, discrimination of information is reduced due to overlapping information objects. Furthermore, it is difficult to
intuitively grasp the current position of the user in the previous AR-based applications. In this paper, to solve these
limitations, we have designed and implemented a novel building information system in which the location and size of
information objects are adaptively displayed according to locations of a user and target buildings, and which allows users to
intuitively understand their location by providing a 3D map that displays the user’s location and all target buildings within
a given distance in real-time. The AR-based building information application proposed in this paper focuses on the building
guide in Deoksu Palace in Jung-gu, Seoul.
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Figure 2. Vision-based Augmented Reality[10]
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Figure 5. Overlapplng virtual objects to be visualized

without considering the distance factor[22,4]
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Tablel. Configuration of the tourist spot table

Field name Description
Spot_No Unique number of the spot
Spot_Name Name of the spot
Spot_Image Representative  image for

tourist spot

Starting latitude for
the tourist spot area
Ending latitude for
the tourist spot area
Starting longitude for
the tourist spot area
Ending longitude for
the tourist spot area

Latitude_From

Latitude_To

Longitude_From

Longitude_To

Table2. Configuration of the building information table

Field name Description
Spot_No Unique number of the
spot
O Unique number of the

Building_No building

Building Name
Building_Latitude
Building_Longitude

Name of the building
Latitude of the building
Longitude of the building

The image to represent
Building_Image the building in the 2D
compass

Virtual indicator object for
the building

3D model to represent the
building

Title image of the building
Building_Infor_Name to be used in the
information window
Description image for the
building to be used in the
information window
Description video for the
building

Building_Material

Building Modeling

Building Infor_Image

Building_Infor_Movie
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Figure 18. Modeling and texturing a target building

Figure 19. Positioning 3D model objects on the 2D map
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Figure 20. 3D Map for Deoksu Palace
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A AR e tRE P53 79 §lo] AR &
F B2HoE e Ves TEE & ok g W
A Al 2Eo] o EAA AEEY] ofEe F
T2 tE 2ok ARVF e fE FE AAE
thwkol AREE 4 itk ofg WAle PE ZAF U
Solth. tFE 2FAANA AF T F Je AZEY]
o2 3ol ZrAEA A Zo] sttt

4.2 4 (Scene) T4
AE ohy AlAES SUE A F33}7] 35 (Table 3,
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Table 4)¢} 22 ASTFxE WESNTE Table 32 2D 4
Auke] AZ=LzZ A9 AA o= Camera, AR Camera
Texture, Sensor, GUI, Spot Group, Plane, GM,

Database_info7} 9lt}. Camera Z{A|+= Object Camera,
AR CameraZE 319 AAZ 71X d2omw  Object
Camerax= FUEA 3D &7l wEo]Z Objects
Ho]3X Camera ZAA|o]al AR Camera: tjHlo]A 7}
gte] AAZF oluAE HoEt 7|52 717 Camera 7
Aloltk. AR Camera Texture:= Camera TextureZS 3}
AR ZE 7FA 2 ) Camera Texture= AA|7ZFe 2 t]u}
ol FWeolA Wolet oWAE HoFE AR ok,
Sensor®] 3 AA GPS+ tlulo]29] GPS FHE AA
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, Error , Spot_info 319 ZAE 7FA 2 At} Compass
Controller= y3ulke] A of
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Table 3. Object hierarchy for 2D Compass

Game Object

Definition

. Camera

Camera Group

1.1 Object Camera

Unity Object Camera

1.2 AR Camera

Device Camera

. AR Camera Texture

Texture Group

2.1 Camera Texture

Device Camera Texture

3. Sensor Sensor Group
3.1 GPS GPS Sensor
4. GUI GUI Group

4.1 Compass Controller

Controller Object Group

4.2 Compass Compass Object Group
4.3 Bulletin Bulletin Object Group
4.4 Error Error Object Group
4.5 Spot_info Spot_info Group

5. Spot Group Spot Group
5.1 Spot Spot

6. Plane Plane

6.1 Object Group

Object Group

GM

Game Manager

. Database_info

Database

8.1Spot Group

Database Spot Group

1) Spot

Database Spot

Bulletin&
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Table 4. Object hierarchy for 3D map

Game Object Definition
1. Main Camera Unity Object Camera
2. Plane Plane
2.1 Player Object My Player Object

3. 3D Map 3D Map Object Group

4. My Player My Player info

5. GPS GPS Sensor

6. Player Controller Controller

7. GUI GUI Group

Table 4= 3D A &9 AZ=FX=E A9 A o= Main
Camera , Plane , 3D Map, My Player, GPS, Player
Controller, GUI7} ¢lth. Main Camera:= Table 32
Object Camera®} Zo] FUE 3D FIollA] whEolA

ObjectE R o]=t}. Plane2 Table 32 Planed} Zo] 7}
el HET dg AAE FHoE wEoll Player
ObjectE 319 ZAAZ 7FAa 9t} 3D Map2 3D 2dd
P8 ANES @1 A ZiFelth. My Player=
Player®] AHES A3 AAEANA ALdFze 9=
sttt GPS+E Table 33 Zo] GPS AEE AA|7tez w
obge] RHAIT Fast AAe Ak
AHEAFY] GPSHEE o] 831
Objects W FZtel] WX él= JTE

Main Camera®] ©|%i} Scene?] ©]%o] FQ3 HEES

=2 e AA ot

Player

Controller+= Player

43 A= YE(Script) T4

Axet ol AAES] Fezgt 7 AAES wiAskaL
LAo)7] YejA= (Table 5 Table 6)} ZS AIHET}
Zg3lt) Table 5= 2D Uy FHe] A3 HE FAE
2 Rotate With Compass , Device Camera , GPS,
Compass Controller, Canvas Controller, Spot Group,

Object Group, Database, GM AT HEEZ

Rotate With Compass Scripts= Aol @A F Z 2} X A}7]
AME o] &3te] tulola T9 shee} e o &3t
BAse] 23 Ao HAEs|Er}. Device Camera &
IYPEL yulol~9 Fhuety AAZE o]m| A& wbols}
Camera Texture A @AFE d&S 3} GPS &
OYPEE GPS AHE Ao E wholo} HAS 1 EQ
st Ao A= 98 sty Compass Controller 2
IAYE+ Nk A, J7 715 delyy whAES
Alolshe AR F2ske] AEAF] ol bl WA
F+ 982 3t} Canvas Controller Scripte= GPS HH,
249 Compass 4, Spotd 2o} 7H4 AA ARE v
o A1, A2& o]&ste] A4rstal Spotdt ZHFAA L
2B} 7N 3 AR E AGsF+= 4TS gtk Spot
Scripti= ©| o] Ej W o] 2o A Wrol2 A9 ARE
< Canvas Controller Scripte] AEst= g3 AAHA
A3} & A ol M 2HAEAEE Object Group
o] Addl= 9L It} Object Group Scripti= Spot
Scriptofl Al A W2 JHE o]g3to] JMAAAE 4
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2ol A =3 31 Spot Group 7|
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AESe
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Table 5. Scripts for the 2D compass

Game Object Script
Object Camera Rotate With Compass
Camera Texture Device Camera
GPS GPS
Compass Controller Compass Controller
Compass Canvas Controller
Spot Spot
Object Group Object Group
Database_info Database
GM GM

Table 62 3D A% Scene? Script +4%==% Camera
Controller , Player Controller, GPS, My Player, GUI &=

HEZ FAF o] 9t} Camera Controller 23 HEE=
GUI 23 4ERRY Z7te wE FEH9 /FF& A2
dbol Camera®] X9} o] ZAA7|E IS )

Player Controller 23 HE+: GPSHEE wlole} 2]1, 212
£ o] &3] My Player Scripto] Ags|FE IS 3
t}. My Player 233 E+= Player Controller 223 g E o
A ARA MY AE A" FS ol Player
Objectd] 9z S AANH AAFOE o] E3HA =

AsS 3dirt. GUI 23 Y EE Camerad Y& XA
= HEEY =8 {FEE Fodte] Camera Controller
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, | wssage
Main Camera l CameraController. Script [
Plane
Player Object
30 Mo e 2 2t
My Player MyPlayer. Script
GPS FHY

GPS GPS ._]
Player Controller PlayerController. Script

GuUI GUILScript

Fig 23. Data flow among scene scripts and objects for the 3D map

23FHES AL dFe gL S Figure 223
Figure 23+ Z+Z} 2D compass$} 3D A =& 93 ~3 9
Egt A AAZ dolH 555 st Utk
Table 6. Scripts for the 3D map
Game Object Script

Main Camera
Player Controller

Camera Controller
Player Controller

GPS GPS
My Player My Player
GUI GUI
44 7834
2 =EoA FESd AEAQUWAIARLS FUES.6.2f]
(64bi)E o]-gdte] FHTFL, AHA =E8 2wtE T
Hlo]| A& o] g3le] BlAES ) Figure 242 A S AlA
Heo] AAsldo s A4 #AFHAE Agste e,
Figure 25+ AME2A7F A8 Al2EE o] &351e] AE
< Ze #A9 oA olth Figure 262  AgAFS] $1 X

7} 3D Axe] AAROE HoAx olm Aotk AR
L 3D AEE E3] A2l AHE % 21'—6—] spotal 4= 9]
th. Figure 27+ AR&2He] 9] %] <} PZH 72l
uet A2 t2A 74ASE HE 2D
BolZm gk AAdAAE )
ol ARgA7E A RS L}E}H‘E‘r Figure 28:= 3D 7}
AAAN AgRe 91xek AE7 Agel wel =277}
Haltels AL HolErh Figure 292 AREAZE G AA
Bl sto] Al wf i A=) AA HEE H

ol }.

= AN
T BEs

2

Figure 25. Finding a building using the building guide system
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Figure 27. 3D virtual object and 2D compass changed according
to the user’s orientation and the distance between the user and
a target building

Figure 29. Detail information window activated by touch
interaction to a 3D virtual object
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