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A Development of a Framework for Building Knowledge
based Augmented Reality System
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Abstract

Augmented Reality(AR) assists human’s cognitive ability through the information visualization
by substantiating information about virtual situation. This technology is studied in a variety of

ways including education, design, industry, and so on, by various supply of information devices
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equipped with cameras and display monitors. Since the most of the AR system depends on lLimited

interaction that responds to the order from user,

it can not reflect diverse real world situation. In

this study, we suggest a knowledge based augmented reality system, which is composed of context

awareness agent that provides

component  that provides intelligent

capability, the augmented

recognized context
capability by
object can generate dynamic model

information, along with knowledge based
utilizing domain  knowledges. With  this

intelligently by reflecting context

information, and can make the interaction possible among the multiple objects. We developed rule
based context awareness system along with 3D model generation, and tested interaction among the

augmented objects. And we suggest a framework that can provide a convenient way of developing

augmented reality system for user.

» Keyword : Augmented Reality, Context Awareness, Intelligent Agent, Framework

. M 2

F 72k} Display Z217F &3t ot Fr7]719]
HFog Qlsle] Z7344(Augmented Reality: AR)2] Ul
S0l Azt S/ itk SR A7y 2rlde 4
A S T A3 ) AA AA S P AAE
AA717] 918k 5 TAE FE o|FAL ARAP} AR
A & F gl AR g A4S Agalr] A 8=
03'7‘51‘310‘% f‘»‘]:"ﬂ% L-"Efﬂ Xlﬁl AD7)5S dol u,
=bAN wetel] st} A7t
73535]5’— »,13]'[1][2][3] gukz oz %70‘?4_%‘ AlzEe E
B, 7 2l A, 98] 8 SR R " 4 9
ok Ed WA= AR S Hsi AAAA &A1t
< A AElE IABkE 71%S s A ulA, EY
w7, 544 55 £8ske ol ATEITh TMdRd A
3 SAAE EdF | 7 Zﬂ«] geel e} 3DEE-S A4

3= @AIZ VRML, OpenG
@’E‘rﬁbﬂ*ﬂ% e H Fde Ei“:ﬂ‘%‘
A

olﬁ
o
&
i)
K
© o
:L
o2
;
ol o

= SJAell FAsfok sh=Al

=G I A E]E wdle] 7wiart dest
o} o]& 93] YubHoF A7t wiAE ARG, A
2 ArToolKit[4], ARVIKA[5], Auto-assembly[6],
Outdoor ~ tracking[7], CyliCon[8, 9], ArLoc[10], =
CyberCodel[11] F°] Atk o] #HHEL G4 elx 53
HEls Fopfio] siT HHS X9} WS A48t o]

719k &t} 3D Rd& ﬂ?ﬁi‘:}. TS GPSS} AVIEAE A
83l ARgALe] 919 H EEH%J?%}U%, FH AYHR
tlolEE st %“1?5}04 il
2 Exploring Mars[12],
Visualization[13]5°] Atk

FAAA 71e7I9re] ARVIKA Al=dle] 79 (2D,
Egf €@ A Do} 91X, WaR o} 11 dEe
D 2els Ssks WAlS AMgete] AEske AAS 8
FoZH ARAPT BE G TR A4S s
2 3t} AR maintenance Tool[14]& AulFA Avzle
E 7o R 3D RHS ofuseldow AFEied At
g ofyHleldel  met  FEelEE
Manufacturing  Planning[15]4E  2f4xke]  Faubas
3D BEZ AAste] At FS vAIske dlo g
=S S,

Underground  Infrastructure

(o)

Fgitt

T2 1. GPS 7[E1e] AII-HRI e °IE1nﬂ0|_2P MI oA 72|
SHAE (ARVIKA)
Fig.1. GPS based Indoor Qutdoor User Interface and

Visible Planning

AR, Tzl Aule] 2719 A, 1, A A
A5e) BAR) 7)eH B} 2R et B



Hlo] o5 o Qg t=golAQl ¥AIY Hike /EA
o] F& 3D 7Wto]7] wiel] T} 22 AF o] U
. dE 59, A, SA= <= 3D 2dS A7 A
A okt AAMA Y] dBkS wkd & 4 glow, ARl
wHE gl wet FaR S Ao R FEEA "ok
(121131 =, e A="E5S 7% 3D Zds )
HHo s AAste] A)s] Wi EdF = FRe 11
U-8-Ee 3D Bdg 217k 4ol stA A Fofok st
MI7]. AR, Z7=e AAE 3D 29 7oz AFwo]
o 3D BEe 33 FETS 71E37] el thokst
AA S 7R T8 ZEHbl6. v ol2E Al
o] 294 sdrths, T FAEAN A2wlo] A3l
A" #e] HEshs T Boh thdstal iskE Anlag &
tl=la 7] w2l olejst FHol A % L7 Sl
[16]17][18].
B AFllxe, olelgt 48 AR Y] mE R A
AS St v 2 UM ZRALE BEte] Fast
A} gk AR, 7189 Al R|Al7ke) Ze A~ &
B3l AERIA Al2E7IEEe] FRRIA] oo]HE. (Context
Awareness Agent)E A&t 4, tiddYY A4S
F83o2A B} AT o= A o] 7teetes g
ok olegt AX7Ieke] Fd 71E Al=dlHe] ApEAge o
=3 2tk A, FERIA] oo|HES Falo] Tt vlolE
& FEFOEA AR dA9] F3S Al wdd
T A Fok &4, 484 e EAlske AAE shy
o Fej2g FsIFto g et 7P 2o A8S 7hs
A gk A, A7k Z2AxZ @) g we)
T 555 7H 4 vk A, SEA A1)
g 2 YIE T3t At Aolds =R

A sl
T

o

AL 7
o=

T oft ok
)
tlo to X X
[}
W do =

>
£

X0

I AIAR MA

AFelA] ARlehke A2 71ke] FEA ARl Tk
SR 99 &g 3pEde T2 A4, 2o

ARSI ste] Thy (T1/2)9) 2ol 37H54 A
/33901, Al2E9] ARl 552 e Atk
25 73 3] AJ3RIAIAIE (Context Awareness
Layer)2 4145 9ol 4% SFHolHE Ask= 715
S Fdske ATeE, AAY {dE doEE AHst
Context® A48tz ARAYAZS  (Information Proce
ssing Layen@ Heeith ARAY ASL, JERIAAZT

o e

c
=]
=

off ofd o
Ho

—Lu

N

oA AGHE FFARE F83lo F2 73S 7oz
233, @A d3ell SAE oo she HAs RE wdst
of ARZEJAZ  (Information Augmentation Layer)®
2 At} JRITAT AMe Ak 3D 2o HH
£ 7PNke = 3D RS A5t o|E dA| 93 st
AHEANA] Adei,

Knowledge-based Augmented Reality Environment

t* +* *

Knowledge-based Augmented Reality System

Information Augmentation Layer

Information Virtual Model
Augment Generate

Information Processing Layer
Knowledge Object Behavior
Inference Generate
Context Awareness Layer

Sensi Context y
Snsing Generate o

T8l 2 XA S2Ed AN FE

Fig2. Architecture of Knowledge based Augmented

Reality System
1. Al 2EH 3 A
Akl F73dd A|2Ele Motion Tracker, Scene
Compositor, 3D Model Renderer 2 $-g&xz730] w

AILZAIAE 7HAaL glow 7zt oty dgse
vl o] el Weke 71F 02 3D AAS 4 T A

Sl ATFE} HHskaA S ARE A A7l AT

gt

ol2igt 7|1E9 SEY S4B dAllM AA =
Y920, FEAGAST FFAASTS 7IE A2H
o] v}l Z2ALES A= H‘S‘ o]tk 7]% SEEE A

2Ee Sl vel Ze Az o
Hol wh, B el Axge gl Xl?#]%—A
SlolHESRYE WA 4 Yol iy
18 Bl $21 499 07 H89 HgAE
of ALgAIA AFRT webd @A) ARl Fet 71e &
7o) sl et Z%E AAE Tkl A8se] wr}
$20 ARADE FFsa B,

AR Aol AR FAEE (183 2, A
$AZe TAe ted 2 AYAAAZE

A,



52 R FE MRS G oGEQ2011. 7)

Marker Trackers} 33H1%]
ARAYAZE FENA(nference Engine) 2 A|2H o]
2(Knowledge base)® TAE, AR, ARZIAZL
Augmenting  Controller, ~ Virtual ~ Model

Scene compositor, AR Object Model2 TFAIEITh

Virtual Model Seene
Generator Compositor
knowled Rule
base
Context

Augmenting
Inference
Engine
Awareness

Controller
Agents facts
S
ARObject
Model  |share

Image Ete..
Sensor Sensor
T2 3 AR AT

Fig.3. System Structure

dolER A, =4,

Generator,

AR Scene

o 3AFOZ FHE A2Ee] AL 29 5EL
ofehe) 4241} e,

:

b1 3o 4

Aol EARe 1% 29 58] B 4
A Ao|HEE oo o]Fox |, 3HT} 4HS HH
AAT F2 d-A, 58 69 HE SAAT
Augmenting  Controller,  Virtual Model  Generator,
Scene Compositordl|A] o]Fo]z1c},

ro,
R
)
ofje
o

1 AR Object Model

A28 TR X 242k AlZe] tiEAR] AEIER] 43S
917] do]HE, F2AA, Augmenting Controllers %
9] 7]131-0] =7 7]3;(40 3_4\_7]_ = 27132 A
1S F83T} =78 AA mae =710 tate] e
A A9 54L& BARH "k ol 59, (28 9
Aot A AAEE]  ARObjectModel F&l2e
MARKER, MESH, SUB-PARTE WHHSZ 3l 4
MAe] 9%, 3D AR, FT2A EAL BARI Yk
ARObjectModel®] 212~E12~¢1 BlockAModel& 7+ wld] W
S0l 32 ElolEle] X2 Agsla YoM, SubPartAgks
k9] - 7Hh SubPartAel B A3bdd) 3wl A

o oot

}-1:1

001

([

el FA7F Thsdtal s RS 29, £eldke Y
213 4= Slek ol2jdh mdle HESIE shte] T 7
AeAge] 75 o AL REER R AFH
o2 gAste, o AA ] 7 pEat 7 o] A, 3
7Fed FAEET 33 ARE 21 Slvk &, $EA A
A 2oz} sto] FRFOEN 2 AFol s ous
3L o5 Ve 7} AF Vs £ T 4 gtk
A dlo]dEE AIA HolHz e B d3E 7
o] JEE 7R V)&, FRAE olE FE

to it

i—’%
Flm

(¢3

)3

24 o, oH
! 0ﬂ2|

oX,

J8he 91Xsk g 9A14(Domain  Knowledge)S 7]Hke.
F2& F38, Augmenting Controllers 32
oz dYse T4 Behaviors: A4 TS
o FAo= 3D Rds st @4 G Feh 7
AZZ AXAEES st gAS W82 ofelle 2tk

fu

Class ARObjectModel
{

MARKER: “Base Position & Orientation”
MESH: “Coordinates that represent an outward appearance”
SUB_PART: “Subpart name & State & Action”

}

ARObjectModel BlockAModel;

BlockAModel.marker = C:#..#data¥BlockA.patt;

BlockAModel.mesh = C:#..#data#BlockA.mesh;

BlockAModel.sub_part = |SubPartA|Joined,Disjoined|Assemble Disassemble];

7 4. B2 23| 2eo| of
Fig4. An Example of Augmented Reality Object Model
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Table 1. Process for Block Assembly Model
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Fig. 10. Implementation of prototype system
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