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ABSTRACT: This paper presents an implementation of augmented reality for providing necessary information to an operator while
working in a complicated production process. Operator may need augmented information to support his or her decision including
assembly sequence. In this research, augmented reality is utilized to present information to the operator in form of 3D computer
graphics superimposed on a real video image of workspace. The necessary augmented information for virtual assembly task is also
presented to the operator via a display device. This system will improve an operator’s skill in an assembly task.

KEYWORDS: Augmented Reality, Assembly Task, 3D Computer Graphics

1. Ynin UszTosilumsaadulaniauuaz lansiudediauluy

a a IS P o o '
AUITUATU(Augmented Reality) 1umaluladlmide  MINuaInam
4
I~ ° a o A Aauv AaAX Y o ) [ Y
Aumsiamns il lFeuivuunwuesaamuaadoni nudsei ldinauenuanedimiunisuanideya
Y v 2 aa d! a [ 1 ° ' d‘ o ﬂ ' o o 11 Y IBJ1JQ vAa ]
185uu191nndedialeo Funainaend1r dwsothn  ANRINIUABNIZUIUMIMINU InUNFUQUANIURIY
Uszgnaldfuaulunszuiunisnandieg voe  voyalugduuuneuiiuaesnsilnawia Tasiunaia
' A a a Y 9 5 o

amagaainnisuld tesnnlunszuaunisnaanis  MwsuEsu Ny lumsismszuy
NTZUIUMSTONTANUTUFOU AI1TUTLHI1INITHITY

9 (a wva = Y A 9 ' A g
ﬁﬂaﬂ@]ﬂ’luﬂ’muﬂ?’]ﬂ@@Qﬂ’]jmﬂgﬂﬁ']ﬂ"llﬂialjﬂﬁ1ﬁ“] oLty



U

Ay Ay
2. NUMUNUIENINYIVBY
£4

]
A

HUera1eFuNIININT AT U(Augmented Reality)
woiindeyalundufidaulunszuan mehawite
sz @nsammsiienliasdu S.  Otmane

000)[1] T¥szvuanuasudsugiely  msvendumnis
yoeiagideanisniugy lasaue  maiinadnasuly
sUnuuaeuauesd(Active Virtual Guides) 13 umsvon

[

éhgmlimmcdﬁqmﬂwa

a

minaaed Iag g iaau

@

] s A ds‘ ° @ Ao ] 1 1
arguvueuaieduuzii Tldaiagidumiiaaies wud
mslgnsnasulugiduuuaeuauedd sz Indugiaa

) Y3 d? = 1 o
awnsadadulelasvuuazinnuuindigs

Wolfgang  Wohlgemuth  1481¢ Gunthard  Triebfiirst
Augmented (2002) [2] Wiums Mmatinnnuasuasy ea)e
TumsWanmswaauaznsnims lumsigiaauniany
o 9 Yo a ay 9 a
Fugoulasldingasslunisdszneusuaiu nazlsmaiin
anuasuasy greldmunsasiunimeTudiduanin

{ 3 a Jd o a va o
wieuignasedumnTasneuiuaes Mlndugianuldsy

19138 (2005) [3] 1@ H0UITENNINIO18N0A
aninyz Taoldnnursudsy Ugiaauy
< a aa ay Il Y
younuUnI MWD uaaIdsn15UsLnoUFUITURNIUNIIHU
a 4 af Y
90ABNNIADS 1159 Head-Mounted Display n31ulWniiaz 1
doyadwmuziilunsiszney uaznaasiaguuznaaes
Qs‘ Aav Qy dy o 9
s2nouFUIIU #aveIIUIVeFUT R ldaaszezinally

F
msousumsdsznousuaula uazi Iddu g

U

NMUHUNNES
£
UINUU
' =3 a
Scott A. Green Lazaale (2008) [4] na1dIMIdsziiu

Y5LANTNINUBITLUUNITRINIUTINAUTLHINIAULAL

] J A

sq
Huoua nlanuasuasudngeluszuu gUnssinldlu

a

A o o A Y a2 .
TEUUNTINYAD Nd043a 1o Head-Mounted  Display

a P
AouNInes N1 15Ty ARToolKit  neaasdldaulae
ormaNas 10 auma wuNszuunldanvasuasylunisg
Wiz ninauLasuoud Hromulszansam

9 o dg’ = 4 4
uazmmgﬂmﬂumimqmmuaﬂ 30 1losiua

3. MNIINYBITSUY

Display

Video
Camera

Marker

User

51.] 1 UEANNINTINUBDITS DY

b}

Y
MINMNIeIszuudlfianulszneuFuanuaiiou

A A 9 o ) = ]
mmsumuﬁz‘uu%memuuzumagclugjﬂuuwum

E4
=1

a J ) aa 4 £
aouianesns Mnawdduuglnsaluaawadeluszuuil
a a wa o @ ' <
T¥venouiinnes JuUfianuldsudennudnaiiuda fee
A Qy [ a dy d' o 9 A y
AN FUNUNINGUTHURUNTOY R endes

@ day ay [ a g A o <
mnw"lﬁ’amﬂvmmﬂvuusﬂ@g“ll@ﬂﬁnmﬁumww1umz
waasdoyadridude I ldundufiaau sunseiaa
NIZUIUNMITNINU

J
4. @anlsznevuvesszuy
9 9 a a 4 9
szuvlseznevlidne ndeddnle nouiiumes Hazniee

HaAINaadzili 2

Computer

Video Camera
Marker 1D, Position,

Orientation

Vision Manager Plan Manager

Video Image

@]“

Display

Graphics ID

Graphics Manager

Graphics Instruction

User

J
gﬂﬁz naaeeaflsznouvedTEUY

1neenlsznenvesszuun gl 2 szuuazSudyn

o

Y

aa 9 d' a o a2
MW7 lotnandseuianaineuiinnmes lael
4 [ dy
23AUTZNOUAIN
3 1 §
4.1 Vision Manager \Wuaiwvealdsunsunlylumsag
B2
dyananmdin Tasluauidoi1d 1% ARToolKit Software
Library Tum3asnasumdmmiauazmsnediveansnines

FINDININBAVYBINST NADI FINE 1IN I Plan Manager



% [ dy 0 A g o
4.2 Plan Manager S3dhuiiagimihimnunnunis i
A9 Idhmuaaouzisudumsiiauuazaniuzganune

NAoams13ae519 3 uaz 4

L)

WORKSPACE

_____________________________________

o 0

WORKSPACE

v
uﬁmﬁmuzqwummmmiﬂizﬂau%mmmﬁau

3
U
£
%

o Yy & o o ~
e uuerumMs iRl s

ONINITIAR COEF)
SELECTIA)
ONSPACE(A) ONSRACE(ABER) ONSPACEIABEFDC)
ONINITIAB COEF) ONRIGHTIE B) L))
ONRIGETILA) ONROTTIFE)
l SELECTIR) ONINITIC ) ONRIGHT{E B
ONRIGHTIEA)
ONSPACE(AB} " )
OB PUTBUTTIEE) l PUTTOME, B
ONBOTT(EEN
l PUTRIGHTIB.AY ONSPACE(ABER ONTOMET)
OMRIGHTE B} OMLEFTID,FY
ONRIGHTR, A ORRIGHT(E, A1 ONBOTTIEE)
ONSFACE(AB) ONINITICD ONRIGHT(ER)
ONINITICDEF) ONRIGHTIRA)
l SELECTID) ONSPACEABEFDLC)
SELECTIE}
l ONSPACEABEF.D)
UNBOTTIE E)
ONSPACEIATLE] ONRIGHT(EB)
ONRIGHTRA) ONRIGHTIBA)
ONINITCILF) ONINITIE)
l PUTRIGHTIE B} l PUTLEFTID.F|
IRIGHT(E ) ONLEFTIDLFY
ONSPACE(ABE) el )
e ONBOTT(EEN
ONINITICDF) (LSS
ORRIGHTIEAY
SELECTIE) T SELECTIC)

35 udasEouzvoHUMIITINY
UM IMIUALaaInNgli 5 azisudunnmsdise

anuziiuduvesiagueaiiou e lAsummneaavdwniuas

E4
ﬂ?ﬁ?1ﬂﬁ?ﬂ]@ﬁﬂ1§ﬂlﬂ@§tléj’3 FTUUEIULITMIAIAUNTHIY

o

d‘ Qsl’ 1 d' 1 1 o
st luduaoude lunegludiuvesununmsiiau Tae

9 1 E4

= 1 1 N A )
Joyangndesn lonszuudiuiinoninoavuesnsiwiln

gaasiuzii lumsniau

v Y

4.3 Graphics Manager 1ile Graphics Manager 185udeoya

QU

nureauns1Wno1n Plan Manager ué”sﬁﬁlzuﬁmmw

Y ]
arlaf Uz d 1A VYR INT BN F UM UL AN UINAIT

v
o A A

Y
%zuwmmmmuﬁ"lﬂﬂi:ﬂau ci’f’auﬁuawuéiumuwm

o o a Y (a va Yo Y [ [
ninnes lunwiale gufnaauez Idsudeyadinainlu
siunvvesdennuauianuaaweguuniivongaIma

5. MIMINUVBIIZUY

__ﬁﬁs 'S' TO START{

\

N

AuutiThguuunswiinauie

siie  uamsnmnUsinguunihveudawwaiiesudutiam

Y

5.1 YUNDUMITHINIY

a9 o ) v A
Limumsmamﬂm%mmmwmmﬁﬂwammmﬂu

a va

nslinawiiaaegli 6 edUgiaciunatly s

L1)

i BV
] A
Az Anheeszuanafu N IFMIUFUIIULTANIG

Y
[ =

A4 Ao
VUNUNNNUAIN 7

>

EY FELECT A

— N wifnzzydusuiizzuy

unzi ity lsznay

H v
s 7 waesdwunihlumsnduruau A

v Y
A A

' & Ao, < ) v
IWOFUIIU A 72]Q‘]JU‘W‘1«!1’]‘V]1\111!'5$U‘]Jﬂﬂ$uﬁ@\1"’l]ﬂﬂ'ﬂu‘lﬂ

9

a va a Q’I 1 = Y
AugiAnuranFuauae ldulseneuswdwdasdondn

U

o ' 4 U 1 d’ ﬁ'
Gl1LLW°LJ\1ﬂJE)\1’NIQﬂ\1ﬂﬁTNIUJ§,ﬂ1/I 8 LLE‘]Z:J“]JVI 9



v Y
s waasdwuzihlumsveusuau B
_&%E TO RIGHT 'A' 1-..__' nawR Nzt Al

' J idueuantlsenay

v v 4
sie  waasdwuzihdwmisinrsehauau B Tlszneuny

FUNU A

szuvsznaasdoyasmuziiaeg lugduundmisdeau
Aaa 9 "9 a va Y =3 2” (3 H
w]1?1Lmggﬂgumm"lﬂwﬁmawuﬁauuammﬁua

2 Y v d'
miﬂszﬂ’ammam%mumzmummz'lﬂwamgﬂw 10

Y @oon e

51 10 naaaravesmsiszneuFuaumudumzihi ldsuanszuy
E4
5.2 msnaaeams lFauseuusie lumsseneusuay
iU I8 NNITUATY
vy 2 g

M3NAaodIndnaaedlsznoUFUIIUNNFUADNT
A A 9 ' 2 A A Ay 2,
FNAYUA M AINTY LS NTITHAIUAUA A INFUHIN

o 3 A A ° o

sznpuiuldidunssdmasuamuduuziivesszuy Tae

1 @ 1 9 9 9 =1
nqualed1vveIgnaassldaiuszuldunindnyives
aamiuinemsjusuamnauudaaen laomsguediadie
U 6 Au naznaaeuaNyiiane s luanueawiselu

4
M54 (Usability) ¥e952uu98 Tumsdsenousuau

A 9 a a 9 =<
ENouAlenNNTAasy laglsuuuasuouanyianslaly
Y & ' I
anuavsalumslyauszuy Feausoutaeomilu 6
Witono ANua N0 luMIVeNEIAUMININY AN

@

1 =) 9 9 A a
aamaeuiuazldany anvazainlumadenuaznauiag
9 ay A
anueusalumslsnsilndendunuie anuauise
) o ~ 0 q Yo v &
¥o4n15 1gns1AnszyFuaui ldiiauldieiu uaz
o = 99 ¥ Yo
ANUFARUUDILNOIN NG TFL ATy
6. WaN3IY
Han13nAaedsz U 1Au1INNguAI0e 19l MAaeq
Taglddnaaosszuuimuudouninaiiuianeloly
Y
anuasolumslduszuundinisnaass 910
' ) ' = ¥ I 4 s
AzuuuveuAazItouiIAuRay ndwauiunlosisud
Wl ldwanzuuuainnisdeuniungudiedagnaneiniu

4 d'
UNUNIN 1

20

mauasalunisuan

80 BREHGREVRE R

A udgaaneiauinay
i

70

&0
marmarernlunisdan
- wazifuing

manuauiIaluniatd

40 =
asmlflndamuwing

30
maHaTauaInIs i

Arvllnrrufiuauin b

iarladaiy
=audauuaanuad

Aufdtinulas

20

10

0

!muﬁﬂﬁ 1 Naﬂ']ﬁ@]'ﬂ‘ULHJ‘UﬁE]‘Uﬂ']iJﬂ'J'lﬂJﬁ\?Wf]slﬂfz{']u
AMUANTDNT 1F91U (Usability)
7. msenisiena
v A =< D] '
NAUEUEIN 1 uaaanwanNuians lalunislsaunun
Y
szuvUaNvasalumsuend1auveIFuIuaiould
9 I A 4 = ] 3 =t 9
gnasuuiivinels 72 Wesiwua Ianudteaensisous
4 o a
wazldau 64 losiwud Janvazainlumsdontaznay
Jag 76 wesiwud  anwansalumsldniminge
4 o 9 af
ANUNNIY 60 1osirua  ANNEINIToVeINIT 1¥ns 1N
Qy o Y o Y d? 4 4
szyruaui ldmioulaiedu 68 weswud uazanw
Faruvoayunoanwnd1Fauldsy s4 wefwud Feag

WuanuiawelolumsIFnuseun 70.67 Wosiwsud



= = ' 9 Y I
“]Ni]']ﬂWaLLﬁﬂ\?ﬂ'J']llW\?W’ﬂﬁl‘DGl’ﬂﬂ15€l‘lf\ﬂu Llﬁﬂﬂiﬁlﬂu31

Tdufianuiane lvaeyuvesvesnmi lasuniniige

e

4 < v & A, ' v
Lu@\izﬂ']ﬂlﬂua}!llll@\iﬂ1ﬂﬂ1@ﬂ1uﬂum@\iwuﬂw1\i1uﬁqWﬁﬁlﬁ

iruldazain dauazuuuanuialadesiigade
arwannsalums¥nslfindoanunue Fezdeaiing
Usuilg q“lud:mmmmsiz‘uﬁummﬁaﬂsza‘iw%mmmﬁau
T Fanusaiy mnnsnaasaldnuszuniudnaaes Tu
desdumuirszuuaunsalidumzihmsdszneuiuany
arioulugduvuvesdimiadens inauiia 183 Feild
fmmaﬂswﬂau%ymmmmﬁﬁu"lﬁ’aﬂéfm HANITINAIVD
Sagiaflouiignaasninnialszneyuiuiivand i
gndea100  nlesimud Tedeaiannmsvendeyaiioady
mi’mé’hmaﬁfymmzaﬁamﬁuﬁmﬂmzuuﬁaﬂ

Y
8. ajyluazvaraueuns
9
Y 19 (A va Qy A A Y
dJoyaundgugianulunsiseneusuaiuweaion el
Augraaulasudoyamu Funuailouiideninnszney
S1duvesmstinuszniamsfiaau ifudu Feon
Y Y o )
msnaasdlsnussuvainsaliduziilumslszney
2 Y v o w Y v a
Fuauldedragndesnudriau nazdnaaeldaussuull
=3 J d 1 @ 1
anuane1s 70.67 wleosisua druuuamelumsiauiae
p1adeuiulumsadngdnsanslilnifidnyuzdudon
2
mouFuauTe TawdaiauIdanassuluns1my
9 1
msmauldszuuausanuziiinisdszneuduaiun
o ¥ AL gy
FuFousary 1d
9. UIIAYNIN
[1] S. Otmane, M.M., A. Kheddar, F. Chavand, 2000. Active Virtual

Guides as an Apparatus for Augmented Reality Based Telemanipulation

System on the Internet. Simulation Symposium, 2000. (SS 2000
Proceedings. 33rd Annual , 185 —191.
[2] Triebfurst, W.W.a.G. ARVIKA, 2002. Augmented Reality for

development, production and service. Proceedings of DARE 2000 on

Designing augmented reality environments, 151-152.

[3] Pathomaree, N. and S. Charoenseang, 2005. Augmented reality for

skill transfer in assembly task. Robot and Human Interactive

Communication, 2005. ROMAN 2005. IEEE International Workshop on.
2005, 500-504.

[4] Green, S.A., et al, 2008. Evaluating the Augmented Reality Human-

Robot Collaboration System. Mechatronics and Machine Vision in

Practice, 2008. M2VIP 2008, 521-526.




