. ﬁ’fﬁ:ﬁiﬁ]"?%%

= 18 15 17 22 A 7R BB S8 Gl AR 2 B 35

B8/ FEZ/ IR FEIETI

Py
77>

— ~ FTEEARE A A R Rt BRI~ et S MERE R RS A 0 B
Ao | PRI RO SR 2 AT

T ARSI R FE P R R SRAY GRS - MR AR B RSP R R ia P I - Mtk
ETEE R E R AR AT R4 -

=~ DEREHESAEER - o8 AR
EREGHIH - a4 - A -
i B HLAOR Z 54k %\Zﬁﬁi °

B N E RIS ~ ZFIRIEIIs > &
B LB TR ISR R IR - 3 DU R B

B  HEREEEE - ORI RGEE MR T
I

E4£19974FRonald T. Azuma'#2 ! #6842 (Augmented Reality, AR) 2 5 i SEIS g 2 215,

B EEHEEREIGRER ) - TR CHPRRR R T F 5 XU BE) 5l (R R hE e A il 58) &

AR HE ZRE AL T DMRELE 2T DI AR AYETISER o M E 2 IR Rl R
HERHY - iRt S 2 FE R -

AT » REERSRHS S TR RS R fln 2 #2771 - T R HEE 5 (Virtual Reality, VR) j B T 0%

B CRHRANEHE47EF EEHUE‘T@%?&Z% BRI HEIM - T - T

ST TS ER - RRERAR - iR BRI - SO E R E A VB A S T RE
Koo

FEFERE IS > M S SR B A T U= (Immersive) | BVE #85z -
SRR AR SN - AR G LB ES - SFEAN R - TERSAHRARIN > S R
FE A R - A EE RS F-F%(Smart Phone) ~ P A (Tablet PC) <51 T B84 (ir e cn AV

(ISR EIE Rl Z FER] iR R it AT Z i85 E1FEAE SR (Apple) ~ 733K (Google) ~ Z=JE (Sony)
* fdk (Microsoft) ~ = 22 (Samsung) k2 72 22 88 (HTC) & S I HE A £ S AR AH i =) -

e S R R B R A T - A E B G R O R e B A i R~ 8

AR > 7R TR L P ARG B e B2 <R - JC HSR R HERT 2 B 2 (Army Research Laboratory)

! Ronald T. Azuma, “A Survey of Augmented Reality(Canada),” In Presence: Teleoperators and Virtual Environments,
\Vol.6, No.4, 1997, pp.355~385.

PHE - Y (ARBHMEEHFI) (A% (MK 201948 A23H)  BE3-

® Gochfeld, David & Brenner, Corinne & Layng, Kris & Herscher, Sebastian & DeFanti, Connor & Gospodarek, Marta
& Shinn, David & Riggs, Stephanie & Fernandez-Vara, Clara & Perlin, Ken, “Holojam in Wonderland : Immersive
Mixed Reality Theater(USA),” Leonardo Vol.51, 2018, pp.362~367.
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PR AT T BRI SR F BRI AT L BN IE & - R 1R R SR BN B R & R B B R iR B R R
flofedi - ATEBNTRR RS REEEEEL « AKIEE il B2 AR R - AIEISR &4 - LA
EHENEER TSR MR TR -

HIEME e B A= REEE @ 22 REVTEE RAA THERE R AR - fla
 EFEBTEE > HE (EEEEE ¢ 535 Hi( America’s Army: Proving Grounds)) “ji#iiHs
AESteam P58 Nk - E RN BT AR T DL S AR T RS B T =R B I
 HEEN R 2 FIISRN S RIS H IR GG SR H H A BT & -

FeEd 108 RIS E | BRI T B IS R E e SRR - K
T 4R Tl B SRR B IR KB E R .. o HEIETS
PETIER T 4H& GRS - eSS0 REENEEE R BB ENAEIIS - (B L3
eFtelE - (EABERSHALEE - JTReEA et AT R T » SR BER HAE -

5 BN B B S R - T B SRS DR RiRE R TR C R IR E BT WA B E i
ZE AR (BRER) | - HUE A PRI NS IR aRE S T INRsEet ) e - /N B (E A S
i~ e BEE - F(R) FEE LS RS 0 IR ARESE - BAEEE ARSI
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HEEE @R EEEZ— -
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Milgram=5E2 5>/ 19944F B R T TR A B 55 (Mixed Reality, MR) | 7 " ELEf-FE i #44
P (Reality-Virtuality Continuum) , FYHEER(AIE—) » R EREGER NN E TS S H0E
B DURGEER TR E ST | B T R R S (Augmented Virtuality, AV) | o #AJ5ERR 0 BT
e DEEEE ) NEEIEMERBENES > DT oEREREEES S (RIBEHEEE
MRS ZREES f T RN ER-EESEPIAESYSE - T ENER-EENEREE T IA
E B T R E -2 A E B |

* STEAM, “America's Army: Proving Grounds,” https://store.steampowered.com/app/203290/Americas_Army_Pro
ving_Grounds/, (2019/11/29).

® Paul Milgram, Haruo Takemura, Akira Utsumi, Fumio Kishino, “Augmented reality: A class of display on the
reality-virtuality continuum(Japan),” Telemanipulator and Telepresence Technologies, SPIE Vol.2351, 1994, pp.
282~292.
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(Real Environment) (Augmented Reality) (Augmented Virtuality) (Virtual Enviroment)

E}AJE ¢ Paul Milgram, Haruo Takemura, Akira Utsumi, Fumio Kishino, “Augmented reality: A
class of display on the reality-virtuality continuum(Japan),” Telemanipulator and Telepresence
Technologies, SPIE Vol.2351, 1994, pp. 282~292.

F19974EAzuma R Y T s E R | 2 T B AR (Virtual Environments, VE) | ) fES
(Variation) - ==& 57 &5 T FEBEEFEE(Virtual Reality) | EUHS HIE BERREERE T 200 FIE 52
EDURAEEEERIE (Synthetic Environment)t - (EIEHUAEEH 5 HERVEE TR - ififE
HIE ST PESENS - Wit - P afdiEA g s TR B A LU T =
& T BRI B 45 & (Combines Real and Virtual) | ~ T E[IEF & &fi(Interactive in Realtime)
3 B T B =4 fiT4E & (Registered in 3-D) | o

A EFREmBGE AT TR0 E - flE B ERG 2 ¥r4aad o DUTEE SR
» B4« T EE R B B (Cinematic Reality, CR) ~ #5585 (Diminished Reality, DR) ~ (& &%
(Education Reality, ER) ~ H¥& 1% (Real Reality, RR) ~ ZE{HE 1 (eXtended Reality, XR)..Z5% |
EAE FEERIENE [ EE-E R s °

HIRMEM T EEESE ) T B, K TN ER ) RdioE AR T H L
M > B TR EEE RS K T DR 2SN AR R D E
WA S & & Milgram F Azuma S B2 i Bl - BRI RCITREG e R T S HilG |, - DUEREEER
HY - fRAgEEeR - T BRI R, BRI REE - A5 SR (Video Capture) ~ EEf
#5152 (Computer Vision) 275 %«(Rendering) 5= i fE ) 2 BG83 » bk " REBEE SR )~ T ISR R
Ko TR | 2 TR HE

() B Rt e A=
FHAfRRE RO R E ] b2 IR A 2 - 2 BRI B e R e b E Sl - TS &
sEHRG a2 - A e (E A\ SRR e S o B T HESRE RIR TR T - LU ARRE ~ P8

CBEEHEEIH I T (RELHINEMS (78 XR(eXtened Reality) ) » http://omnixri.blogspot.com/201
7/11/xrextened-reality.html » (# % B # : 2020 45 F 26 H) °
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’ OpenStreetMap, “OpenStreetMap,” https://www.openstreetmap.org/, (2020/02/04).
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ARTooIKit? - ARTagZ SDKATHE (it 2 —4EffEHE(QR code)Hif » #1[E = (a)(b) » LUK MEsEA® i
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(a)ARToolKit (b)ARTag (C) 4 {5RAS
ERE ¢ 1.ARToolworks, “ARToolKit,” http://www.hitl.washington.edu/artoolkit/, (2019/11/29
). KIS A > ({#EF QR Code FAEEMS LAVIENE B 1% FEF] %45 ) > (2010 International
Conference on Advanced Information Technologies (AIT)) (&) > 2010 » pp.1~3 ; 3. F-7EiH
» ( Design and Implementation of Augmented Reality System Collaborating with QR Code )
BT IIR B T AR A H LR DR 225w S » 20104 H18H » FH21~23 -

VU H K/ NIRRT HE H #E5T

BERIFE © H. Papagiannis, “Wonder Turner and The Amazing Cinemagician augmented reality and
mixed reality art installations,” 2010 IEEE International Symposium on Mixed and Augmented
Reality-Arts, Media, and Humanities, Seoul, 2010, pp.27~32.

® ARToolworks, “ARToolKit,” http://www.hitl.washington.edu/artoolkit/, (2019/11/29).

S e E % A > (fEF QR Code # B J§ b #3135 > & A &4 ) (2010International Conference on Advanced
Information Technologies (AIT)) (&£ 7) » 2010 £ > B 1~-3

10 Wang Jian-tung, Shyi Chia-Nian, Hou T.-W., Fong C. P., “Design and Implementation of Augmented Reality System
Collaborating with QR Code,” 2010 International Computer Symposium (ICS2010), (2010), pp.414~417.

"' H. Papagiannis, “Wonder Turner and The Amazing Cinemagician augmented reality and mixed reality art
installations,” 2010 IEEE International Symposium on Mixed and Augmented Reality-Arts, Media, and Humanities,
Seoul, 2010, pp.27~32.
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=k ?%AKmect 3D4ERECIEE RE

ERIEOE © fMiEEE#E A &0 (Kinect for Windows ) » https://developer.microsoft.
com/zh-tw/windows/kinect - (f82Z HHH : 2019411 H29H) -

R R A AR BT T by AR BT - A0AHRBA S 1Y Kinect » ELPYEEAT AR
FEEHY 3D SERBLHE RS (W 1) - AIESAR R 85 3 DAREHGE & DRI E % Z 40K

RS iE sk VA EARRER R OB E AV ER > fl T 2R  URRUREIREEI
(Holojam in Wonderland: Immersive Mixed Reality Theater) |» R M= 5L 2BEE—H -

B LA RHEAEL > A FIHVARER (AE ) -

ZklAkJE © Gochfeld, David & Brenner, Corinne & Layng, Kris & Herscher, Sebastian & DeFanti,
Connor & Gospodarek, Marta & Shinn, David & Riggs, Stephanie & Fernandez-Vara, Clara &
Perlin, Ken, ” Holojam in Wonderland : Immersive Mixed Reality Theater(USA),” Leonardo
\ol.51, 2018, pp.362~367.

12wk B 28 A B B0 > (Kinect for Windows ) » https://developer.microsoft.com/zh-tw/windows/kinect » (# % H #] :
2019 #£ 11 A 29 H) »
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(2R AG RL E [F] 65
B [ bHaptics | /A EIFHRY " TACTSUIT  £(F - PFIFIFFRAHIEL - #5014
(N EAHRL - AL 87 (ECIaEE: - R B 2R AT 2 RER (AE )
] S (P 2 1 2 0 8 7 6% (Appropriate Haptic Feedback) 5 53 BE 25 512 4% 1L BH &Y
Hardlight VR Suit S 2 HEE > FEA -

Bt TACTSUIT REIE]

&}k 5 « bHaptics, “Experiences with TactSuit,” https://www.bhaptics.com/tactsuit, (2020/01/14).

() AR SR B 5
HEFH B E Y T2 EE R AN LB (BE%R) 3 - R A R E R RO A8
2 HHY > D201 > 7 —1% HoloLens 2™ Ry fBil(AIlE /\) - B Rt H 11 e FR A5 A T &
i~ HAEH B A BHER -

&/ fiEkHoloLens 2/~ E[E]

Ei}EJE - Microsoft, “HoloLens 2,” https://www.microsoft.com/en-us/hololens/ apps,
(2020/02/04).

(Z)E AR B R &
SEBEREILSEREEREN - &E/ARBEUEERERSEZ ' Pokémon GO, ##

13 bHaptics, “Experiences with TactSuit,” https://www.bhaptics.com/tactsuit, (2020/01/14).
 Microsoft, “HoloLens 2,” https://www.microsoft.com/en-us/hololens/ apps, (2020/02/04).
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[& /1. Pokémon GO#EEL~=[E

& © Pokémon Company, “Pokémon GO,” https://pokemongolive.com/ zh_hant/,
(2020/02/04).
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IR ) RN S EERERUE | BRI - BEASEAR T5E ) T REF
IR RS Bals - S 2 FTREHREE AL K oT SR G S EERG AT ~ RImE R
EEELE ~ H 2 RAFIASE S0 M - D7 nlrsa i R BRI 0= » TR B AR AT < BB 5
[ ° ifiiH. Papagiannis™{£ 20104 FFHEE] T HRIEARNY A — BRI MBIAE T - M
ARIEHAZBRLG | - BRFIARNE F S BEE i il Bty - 1248 T HAth = -
=~ TR BT
(—) PR 2Rt
20054¢ FOliver Bimberf{IRamesh Raskarf it i B EER VU @4t - g b i
J@ ks L (User) ,; B @ R T FEFIE (Application) | » & IS BT - RIS REURY
ERE =0 " A #2Ed](Interaction Devices and Techniques) | ~ ' fZ7=(Presentation)
4 K " AIE(Authoring) ; 4HEY - BEERE T E) - BIARYRIEEE) R AMEIRE S 5 550
JERG Ry T s BB ) SEIRAY T AEHE S Bk (Tracking and Registration) | - & BRI K AEHTE
YIrE ; " ERSEISE | SHIHY T 3Dl (Display Techniques) ; 1 " JE%%(Rendering)
1 AR K IDEBI G BB S B A E (AE ) - TaZ AT ] 7 g i
ZHEM e

5 Pokémon Company, “Pokémon GO,” https://pokemongolive.com/ zh_hant/, (2020/02/04).
1® Bimber, O. and Raskar, R., “Spatial Augmented Reality: Merging Real and Virtual Worlds,” A. K. Peters, Ltd.,
Wellesley, MA, USA, Chap.1, 2005, pp.1~7.
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ERIFE © Bimber, O. and Raskar, R., “Spatial Augmented Reality: Merging Real and Virtual
Worlds,” A. K. Peters, Ltd., Wellesley, MA, USA, Chap.1, 2005, pp.1~7.
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BUEML © M "R, RIS ATE L B 2 R - R I&A R B (BN E
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WS AT EyENH
TSR 24 World Coordinate System, WCS
VIRGFERTE 2558 Object Coordinate System
AR Device Coordinates System, DC
B AR AR Observe Coordinate System
IERFU R A SR Normalized Device Coordinates System, NDC
o PR 2 AR Screen Coordinate System

EiRl#kJE © 1.Dave Shreiner ~ Graham Selleras ~ John Kessenich ~ Bill Licea-Kane ~ The Khronos
OpenGL ARB Working Group Eighth Edition, OpenGL Programming Guide(USA,
2013),pp.205-213 = 2. Z 5L  (fEM R B2 CHE EIE T a%ET ) (28 EaRHR RS ERE » 2006
HFTH20H) » H7~53 « 34705 ~ [H4LE - £Bi > (OpenGL #EEE4RIE) (PR © #EMk TEHAR
tt > 2008 FE1H1H) » H7~22 -
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A.OpenGL(Open Graphics Library) : & EEf4@ @ 0TS/ > 0] DU e (FRER Al
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B.DirectX(Direct eXtension) : J& H{ER A B TLAY— Z 5B R 25 ARG DL I RN R 4%
HIERREZ i - HOse SR sl - 55 - HER - 2GMH - BB - BUEes K&
RS T ) B ] (5 48 U THAE » EorDirect3D ~ Direct2D ~ DirectShow & 3 25 FH A BEH B e 48 B4
i o S DirectXH BB &8 HAHZ T .INET Framework | 4 " Managed DirectX(45%5
: MDX) > B EiEDirectX A " DirectX 12 ;- 18

[E]f— The OpenGL Pipeline
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8 BBy
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18 sk » (DirectX 2 X3k sHey A ) (Windows B8 A B %0 ) » https://docs.microsoft.com/zh-tw/windows/uwp/
gaming/directx-fundamentals(2017/02/08) - (& B # : 2019 £ 12 f 21 H) -
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9 Michael Romilly, “12 Best Augmented Reality SDKs,” Introducing the 2019 Kubernetes and CI/CD Trend
Report, https://dzone.com/articles/12-best-augmented-reality-sdks, (2020/01/08).
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&i}E « Michael Romilly, <12 Best Augmented Reality SDKs,” Introducing the 2019 Kubernetes
and CI/CD Trend Report, https://dzone.com/articles/12-best- augmented-reality-sdks, (2020/01/08).

52 [EEEE-FAETIEE 134 1 /KB 109 4 10 7 1 HE#{T




. ﬁ“"fﬁﬁﬁl"‘r}ﬁ%

B LESDK K bl R S S5 AR B S8 FR 5 e ik o] AR S A P > B g8 A\ B m] DURILFT R R
FAER - IR AT&S & A R Rl - Fll 5% e AR e (BE) 2R IR I i Z SR Rt 5 R et =t
[ -

(1) /&

AR R T AR A IR S ROl A IR - 2 A ek =NV - BRVAERRH T BAF
EREASZEIRAE TERAEIEGZ o~ TREITER) . K T RGUERCERHRR 5
© PEPE R A A 0] AR > T AT R o B Bl S gt ~ TEE AU - KR
B B BT RS MR e SR G HYRON > HE R EN (AR - B RSHHE
ZEFIURIR - TENERNE - ETTER ARG - B0 205 - JIgk - 280 - AT
T M B R A S - B L B R -

RIER R ES AR
— ~ R AE R E R A S 2
REALIR » §F 2251 ARG R lrE N E BRI - Wl R AR i B2 E AR
EEAE > BILIRené ter Haar *$2 Ay & B S B R (BEE - 3R b s EE R e
af > [T DB E AR MR E S B BT ARG e B 5 - T7Sri Lanka®
{E2018 5T R ER AN I - Wl BIEZ RS ERMAES » IMaE AR
i RTE R e il - (EYERF AN, 5 BFaRlGmg: - RE 2R EE B Av#EG] -
(—) B BhBEEF %R
HEHGPSHRE B H AL (I LB LSl H AR Y KA E RS R AT AR
iTHYEF e - DU A ARy T Z0RT & o W
1L RS E B (G
A ER A EHEE 2 FIR - KRS ERNHREZEE T - EEERNETF - 2L
REFNEE S ACE RN BT - RN R 2 EEBE R SRR - S &
B o i RGN B EE AN T RUAE ) SUEEEARSRE S "3D 2R
FE ) > orE AE ARG E 2 FER R
TR R (33| 8k 5 T FOIRTSE » BI40S. Henderson and S. Feiner®Bi#s T i Fl A &
BB ER G - EEABRT TEIEEHIRES  BRaEEIHFE T RE Ve EH
RS T H - EE SR e V& S v BB E o TAE P BR(WE -+ =(a)) ; 55 Indika

%0 René ter Haar, “Virtual Reality in the Military: Present and Future,” Faculty of Electrical Engineering, Mathematics
and Computer Science University of Twente, the Netherlands, 2005, pp.2~5.

21 Sri Lanka, “Usage of Mixed Reality for Military Simulations,” IEEE International Conference on Current Trends
toward Converging Technologies, India, 2018, pp.1~4.

?2S. Henderson and S. Feiner, “Exploring the Benefits of Augmented Reality Documentation for Maintenance and
Repair,” in IEEE Transactions on Visualization and Computer Graphics, Vol.17, No.10, 2011, pp.1355~1368.

PEE & TS 134 35 /(REJ 109 42 10 A 1 HE##fT 53



| % & 3% A5 B
Wijesooriya A PEa & FI i 24 detes)| 9 SE A= () -

B FREREERRE

:

BRIACIE ¢ (BRI 2]3D1ﬁ§'%> 4tESAL » https://www.youtube. com/watch’>v—JlDY693R900
- (fZ HEA © 20194E3H13H) -

= o E

(a) S 4EIEIEH] (b) T4 EEH
&i}AJE ¢ 1.S. Henderson and S. Feiner, “Exploring the Benefits of Augmented Reality
Documentation for Maintenance and Repair,” in IEEE Transactions on Visualization and Computer
Graphics, vol.17, n0.10,(2011), pp.1355~1368 ; 2.Indika Wijesooriya, Damith Wijewardana,
Tharindu De Silva, Chandana Gamage, Malith Jayaweera, “Demo Abstract: Enhanced Real-Time
Machine Inspection with Mobile Augmented Reality for Maintenance and Repair,” IEEE/ACM
Second International Conference on Internet-of-Things Design and Implementation,(2017),
pp.287~288.

2. EE s im it b
FARF C R R LB 5 5 P e (R 3B ] P s A (SR IR B ) BTG R e (-4 3
= ﬂﬁﬁﬁff RN (E A Re SR S R E I () - WO Wientapper%;)@“@ﬁﬁ;;‘iz:ai
A E E S R RO SRS BRI - DU R A B S (el 1) -
() 1B E
W. Piekarski®Zg ABFZE BTS00 B B 2 ST SR A AR IR R AT > #5780

2 Indika Wijesooriya, Damith Wijewardana, Tharindu De Silva, Chandana Gamage, Malith Jayaweera, “Demo
Abstract: Enhanced Real-Time Machine Inspection with Mobile Augmented Reality for Maintenance and Repair,”
IEEE/ACM Second International Conference on Internet-of-Things Design and Implementation, 2017, pp.287~288.

2 F. Wientapper, H. Wuest and A. Kuijper, “Reconstruction and Accurate Alignment of Feature Maps for Augmented
Reality,” 2011 International Conference on 3D Imaging, Modeling, Processing, Visualization and Transmission,
Hangzhou, 2011, pp.140~147.

% W. Piekarski, B. Gunther and B. Thomas, “Integrating virtual and augmented realities in an outdoor application,”
Proceedings 2nd IEEE and ACM International Workshop on Augmented Reality (IWAR'99), San Francisco, CA, USA,

54 [PEEMEETIE 134 3 /KB 109 42 10 H 1 HE#T



I %%
FEBEE S ) AT R A BB PO e < —4ER BHRET - HARH LS ERYRZFRGETR
P GPSEEN » FURBE LI B —4EE BRI FIMNRET - So— il - BRI ERAP)E A
SIS AT R A B AR (B Lo PGl ) &l > R E AR R s T B e O F & - 1]
e (ECRREE  HEE FE Re e ey 1 BRI oAy ARRE - (AIE - 11)

[l -+0H B A R e o R
- =]

&S © F. Wientapper, H. Wuest and A. Kuijper, “Reconstruction and Accurate Alignmen
t of Feature Maps for Augmented Reality,” 2011 International Conference on 3D Imaging,
Modeling, Processing, Visualization and Transmission, Hangzhou,(2011), pp.140~147.

(71 A B R KT T B AE A R R

rendered on VR workstation

(@HE - IR EIR S (b)FEE L= 4R R
BRI © W. Piekarski, B. Gunther and B. Thomas, “Integrating virtual and augmented realities in an outdoor
application,” Proceedings 2nd IEEE and ACM International Workshop on Augmented Reality (IWAR'99), San
Francisco, CA, USA, (1999), pp.45~54.

ERENRE R DB FMERZ ISR - KEABENRENLE - 8 0] DIUEE
FARTSRECS IR I - FE S B Bl nV & A — DR RIS IR I ] Bl 2 (
B0« EEHEOA ~ B SR AE ) N RIS 5 o SIS B LB R A Yy

=) JCHHE/I%R
TE 20054 41 PE 1 BL A2 Trond Nilsen iz Julian Looserss A » 2055 HH s I B 1 0 7

1999, pp.45~54.
% Nilsen, T., and Looser, J., “Tankwar-Tabletop war gaming in augmented reality,” In Proceedings of 2nd International
Workshop on Pervasive Gaming Applications, 2005, pp.1~6.

PEE & TS 134 35 /(REJ 109 42 10 H 1 HE##fT 55



\ } #kaﬂu?. ﬁ]‘ﬂ' 70

RER SR (ANE17X) > R — RS EAT 2 A FIRF R R RSN P A R LT R RS 24 5 o
ARk 234 2= - N4 B HEH - SMARiE S A EFI6R > m] F R o Se R -

(&7 bl B S e KB,

&i}sJE ¢ Nilsen, T., and Looser, J., “Tankwar-Tabletop war gaming in augmented reality,” In
Proceedings of 2nd International Workshop on Pervasive Gaming Applications, 2005, pp.1~6.

= RO EEE AR
(—) Efhttiktas
1. e Es
BCEfE RS (ke Ca BRI 2 d - DI Tl A R e 5 - SRS T E M
Rt BFHSERE - B FUEE (B2 nlieft B Rl K % R R EFEA SR -
HE R BE T T B SR e 25 (CM1L/ME0A3 &H & 2) | ~ T FH B e Bt ol 4R A2 fit 25
(CM2U/M113) ; (A8 +) Fe "k ki (s S Sfbitiees | S mE > -

I+t SR HH B RE ES T [

(a) FHELRE Bk e e (b)BCE S B A s () Bk BB 28
ERPOE © BRI - (FEFIRERERS ) » http://www.ncsist.org.tw/csistdup/
products/product.aspx?product_ld=32&catalog=25 - (fz’z< HHf : 20202 H4H) -

2. g iSRS
DI F AR B R o PR OB B AR AT 2 MERE - AT T SR AR R - A VE R
TEAIISR ~ BT B0 NERIERNISR ~ SURPEEREIIGR ~ B MR N VB SR ~ AR A AL
SR ENSE o PRBEERITENE TSR ) T ROBI R ) - T R E A4

TR AR o (B AR ) http://lwww.ncsist.org.tw/csistdup/products/product.aspx?product_ld=32&c
atalog=25 > (% XK H #] : 2020 £ 2 A 4 H) »

56 [PEEMEETIE 134 3 /KB 109 42 10 H 1 H#T



. R AR %
R AR AL RS | P ECnE ) -

&\ TR R B

BRI - B PR - OB FIEREERS ) - http://www.ncsist.org.tw/csistdup/
products/product.aspx?product_ld=33&catalog=25 - (f&’z HHf : 2020F2H4H) -

3. ZE it Es
BEARR RS (R TE TR TRl RO 28 - ITRIARBTRITHIISR ~ MR T ~ LB
 BRE ~ BRIORIT IR ISR H IR - BIFORTT B Z BRI Rl F B E 2l
BREC IR A] ISR RR A - FREH A 22 Rl AU e A P RGeSy F- 168 IR 73114k
foE |~ T F-BETRTTolll S et | T AT-3TRATHISRIE e | - T S-TOCHHIEZHEE | T TRATE T
PBEARAR )~ T NG B SRR | . T TH-67 ELTHAIRITH Sk st | Ottt ss (e
1) -

&L TRz R S

) N

il i

| ,
() TH-67 EFIHA15 et (b)F-16 JRITHEER (C)F-5E JRATTEHEE
BRI ¢ B PR ZERE » (25 s EEEs ) http://www.ncsist.org.tw/csistdup/products/
product.aspx?product_ld=34&catalog=25 - (f@z HHH : 20202 H4H) -

(&) REERE
EFFEHEBRER "2 S L Es LT 2 46 1% (Aviation Combined Arms Tactical
Trainer-Aviation, AVCATT-A) ; Kl FlVE &R B BB BT EEFTII SR A4 - 5% R 4Re it
LAETHE - EFEAHZ2(AH-64A/D) ~ &7 B F{HZZ H 7% (OH-58D Kiowa Warrior) ~ fEf&
(UH-60)R13285 57 (CH-47D) A% AY - 3% TRE + 223 [ SRIGHEAE 0T » B iR BRI TR et (L ES 18

B ExRe A EFRE > (B FAEEE ) http//www.ncsist.org.tw/csistdup/products/product.aspx?product_ld=33&c
atalog=25 > (% Z H # : 2020 £ 2 Ff 4 H) »
P E e AR o (AR ) http//www.ncsist.org.tw/csistdup/products/product.aspx?product_ld=34&c
atalog=25 > (& H # : 2020 £2 A 4 H) °

PEE & AR TIEE 134 1] /(REY 109 42 10 5 1 HE&fT 57



VK AT B
B - DL B RV SRR AR+ - -
Bl = ST S R A AVCATT-A)

ER}AJE - René ter Haar, “Virtual Reality in the Military: Present and Future,” Faculty of Electrical
Engineering, Mathematics and Computer Science University of Twente, the Netherlands, (2005),
pp.2~5.

PLESIEIPE > 2019 48 8 Hfgor [ Rt 2 (Carmel Program) , sl - ZatE e
BTN ~ 122 R (RAFAEL) JEHERS i S S SR I RIIREE s £ &t (Elbit Systems)Zf 3 [l A Fl &
B3 WA E - ] RN ES R BT 360 EEREEY - WS e N T (AN 48
KESH > R AL HAE - MR EIMEE R EIUE RS > WERILRr=]
PR R Ak e Bl Sk A A SRR W R e M EERE E IRE T - (e — 1)

& —— LAEd T RigEEE ) REE

’ b, B
VT ® &] \
- ~- 'y = e s, 3 7

LR (LT T BRI, AT 2 AR ) - (S4EE#) - hitpsil
www.ydn.com.tw/News/347248 » (faZ HHf : 2020 43 A 13 H) -

5 e E S AR RS [ Limpid Armor | > HUSBFIHTZE A T R g BRI
AT - B EEEGR A - 8 M B A B HAF & IL&UEELE(NATO Standards)fy [ E 5
B EEM(Land Platform Modernization Kit, LPMK) | » B]45 & s aH H2(t 360 FERYE[
P (G R B A M (IR, - KR 24 - ¥ (B =1 0)

O (eF TRER ) FEEM 2 ARTEE ) (F4HH) > https//www.ydn.com.tw/News/347248 » (% & H
B 1202043 A 13 H) -
8! Limpid Group, “Limpidarmor,360° View through Armor,” https:// limpidarmor.com/, (2020/03/13).

58 [EEEE-FAETIEE 134 1] /KB 109 4 10 7 1 HE#{T



[ ﬁiéﬁﬁﬁ]ﬁ%} E
& —-— Limpid Armor " [ FSEERALEY: | ~EE

Bl AJE ¢ Limpid Group, “Limpidarmor,360° View through Armor,” https:// limpidarmor.com/,
(2020/03/13).

(=) FeAHEEE 29
TEMRTER NV A 2 EEERA > BATLL TEH(ARES) | 24858 A AH 0 %240
A B e R 5 B B s P 2 4 > #5EES%iRHs2 o0 (Simulation and Training Technology Center,
STTO)FTAZ TS > 245 THENEE S - 5% 24 TS F (E Rk
(Common Operating Picture, COP)&zN# & » Wi DA IR 5% K BINIF (52 » $ = iy 1 o B
T2/ A ERSZ P A B2 14572 5 (Military Decision Making Process, MDMP) ~ 238 F Bl
TR E - ((E =)

&= FREERENE
y W

BRPE © René ter Haar, “Virtual Reality in the Military: Present and Future,” Faculty of Electrical
Engineering, Mathematics and Computer Science University of Twente, the Netherlands, (2005), pp.2~5.

%2 Julian Abich, Morgan Eudy, Jennifer Murphy, Christopher Garneau, Yasmina Raby, and Charles Amburn, “Use of the
Augmented REality Sandtable (ARES) to Enhance Army CBRN Training,” HCI International 2018-Posters' Extended
Abstracts, 2018, pp.223~230.

Pt o (EEBE TRW ) WEERDRARES) R R K H B AT IACE A2 R (BESME AT (B
) > % 55 %% 567 # - By #hfE % 5 4 # - 2019 4 10 A » H 91~106 -

% Charles R Amburn, Nathan L Vey, Michael W Boyce, and MAJ Jerry R Mize, “The Augmented REality Sandtable
(ARES),” US Army Research Laboratory, ARL-SR-0340, (2015), pp.223~230.

PEE & TS 134 35 /REJ 109 4£ 10 A 1 HE##fT 59



\ % Aot C ——
BRI SRR TSR - SRR RS A AR - Bl
TR RR G EIRAT , MR R R e |
LA A (L BB B A 74 % & Mo 237, (Geographic Information System,
GIS) R EHL - TSI TR (L OIS T A Bk T o B R ST - B oS 1
A - P(0E 1)
=~ NS
B BRSBTS R B 1 > B
o EEARAE - AR - (R R BT - BRI « 5 R AL
FIRE  EEREE ST - Bl RS I - A B e R SR - B
PSR AL IR ~ (SR S A 1 FE BT S DS T - i i &
S £ SR R AN & B4 2 S - (R B L A PT (7 M
SR TR 5 -

&V EHE R E R E AU E

i

BRI “%@ Fﬁij‘éﬁ}”’“?ﬁ%?”> https://www.monitech.com.tw/visitor Product
Detail.asp?no=560 - (fmZ HHA : 2020 £ 3 A 13 H) -

RIBR M EARESNR 2 FE
— BEEIRHAREAN

SFI B RS 2 T TR SRS ~ Bl ~ T R A (R PG - 2T R
b Ko ERRPE Jd (R EE g s 2 A - AR E R - %ﬂiﬂﬁﬁaﬁﬁﬁﬁﬂ’ﬁ%ﬁ  AAE Al
ERCH MRS R S - BIFTEE " AURIESS | o iR EE R Ry R e fEny " ifg, B h

5 (s Hl i B S HE R ¥ & ) > https://www.monitech.com.tw/visitorProductDetail.asp?no=560 » (1 % H #] : 2020
£3 F13 H) -

PHREMALSW (EEE FR—ACER ook AEX MWK ) (BEEREH) (KE B EHL4 #1999
£1H1H) BE52-

TRk (BRBE) (67 ARXMLEMA 2015411 AL1H)-

60 PEEMEE-FETIEE 134 1] /KB 109 4 10 7 1 HE#{T



’ﬁ“"fbsﬁ.ﬁ]‘ﬁ}ﬁ%

B
fEHy T BT R(EEEER) ) R %ﬁﬁﬁﬁﬁ

WAEEEL S > AARZEAFRRERN - Sy " BRI | (RS0 (e
VB AR E AR - B DASR NEE EE%%%@Z%E)@ZJJ Brne s T OARHEE ) EsR "
HkAaPE R ) (R o BRas i A BT i R E IRy T R E R w5 TR~ BB (BD)IE T

RIEEREEREY T BT THE -

ST 65140
B SRS RIE IR © SIS REEATE - RS R -
%= S HBEIER R E51%
&5 T E
B B (e Wi e
BRAR | BoREiTe TAEHTE FHOTE
e TR
st s Bl |0 B 2
USRI | GBI e S 24
IHETRE  BEEREER) T | GRS
IR AL 1 %45)
R RGBT I TR A
SEC(I R B RISV
ST - i Sl I T Y
B [TRERE (58 - )
TR R R -
2 850 KRS T RN T - R -
3IEHEEHIB S + WIS B -
Rt | ISR TSR A T WAlG— SR -

BRI - fFai -

PR R Ay ER R T EEI)‘%@‘W > IEPREGG = R L e b i e e

i‘&fﬁﬁJ@EﬁF@ﬁ S | RAS & B EERIRAE - BRI - D7 AES] TG —
=~ JISREA BT s
PEIG RN A AR i F i L T S S R P B B A —(ERE B HE S s & - 46

FHARDURIRL - RERRUt IR S [ FHE 2R TT > M B AMERA ~ bz -

B R AFIRIB R N Z AR LBl 22 E -

RS RAR R B R IE sk E TS > B
B S ~ A ERE A E AR

ElEll:l

EHRR ~ SR

FL)| 4R 4R BRI AR AT » (i E R B

S AES MR — T A A = -

B g4 CERAEBRGERTEAREA RS BHRNKBEINEBRAZFR ) (FEET) (FH) > % 269 #
EE ST smI5HES - 2018 £ 8 F 3 H » H 10~11 -

PEE & AR TIEE 134 1] /(REY 109 42 10 H 1 HE#fT 61




%%ﬁ R 2 B

BURASER T S - BASEE R - 9125 iR D RIS - R SRR
M HUAOR R () SR FE AT - HiE—2 > SEERR S [ E REsH/ 4R - JiAE
VRN SAEG B mE - RIS AR - DU VSR A. . FEEA S 2
RAS - BRI S - EARERGTE R EE BEEEZ — -

HIEEAEFR - 158 - REEAFERYER - 255 H oM R HEAE Y - W03k T i
o e B = T ) P B 2 0 AT = PR FIISR B BERE T FRTHERIRIENE | T R E =
T EAAH G ISR TR DR | TSR ) K T e S, FRUE - &L
B e e o B R R S SR R g

TV fl b e B B T ) e P B8 s 2 3 T

- HEEEE
R~ BRI EEE BRI PR
NEE)HEF4R

&R E

- BT R4k BB < () - bl
TR | smmamyio sppawmE g | e
B G BOREFIGHEES | heweesens
MBI (P e
, AEEREHE HEEG(LEE . -
FEER ) i pem@wm | s iy
BB () P T B A e

=14 g T2 A M7

BRI R b
BEAISR | RIEASFRAER K v R R BB

BERESH
& Bt 2 A e
fsaEIn S B

M | B G HRURRR 2 A
& B g H Sl SR

RERERE

B [P 5288 ESEm o ] .
ot nsls e ol i e
SEFRFERIRE BRI [E e B ey
J7 = HED A N NA= I C e i?ﬁ$ﬁm§/;:\l‘§ﬁ
S R E Al RIRFE S TR & ey
SvEa e e e s 1 Aot [RERIS KT
E rl:_[“ TWJIEJ %E\ ‘;’i‘% %E%Efﬁiﬁgﬁﬁﬂ ﬁ@%ﬁjj %ﬁ%éﬁg
FLithAH &I 4R AR R Al i?ﬁ?ﬁ(ﬁ?ﬁ%ﬁ
I8k Vsl SR AERER B ATA P
eI FE PEHETR B T

BRI - (Fai -

1]

» PRI TEEE
PRI RO MERE R B AR DR > (ERZ DI ERR B & R » A Ry R Ao
B > AR E) - 185 - EE.FENENRE > ERRMLUKFF G K ZEHHYERE -
s M HEG R R ER AR ERENFREIE KA EEREUR - AR HOE R
& R RO BB (& Is) B AN ~ B e (L RGBS 2 Sk - 5ol Kbt
THEAFEXK > HERAEECEE)RIMNS - SEAEE A S5 - A > defiEi

62 [PEEEE-FETIEE 134 1] /KB 109 4 10 7 1 HE{T




. ﬁ’fﬁsﬁiﬁ]‘ﬁ%%

R BN S AR b - BB R R, T HE R -

PEEFHAYIED K R fa oy s T - SErRVIRCHIES ~ i~ Erse - BErER - HAE] -
ANTEZR SR - HEELME R G ERAR BT =R ik -

Va ~ SRS E SRR ER R

TSR o B RS R O B AP E A S B HE R - S SIS B A N - B S
SZBURTE R SOR TR FIR G - 80t - 1R DI R D) A Sl b A B G R R =
Tl SR B HERE

FESGT 200 > TR RS B BT > R AGRE BN EETe MEAIE
o MAE " AERGEE ) FEREEE - REROSEE > AT &y RS FUE
[EIfBEAL -

(S =

EHHS R ZEE > R ERESG RN e o P ERPT RS RS LUEE B0
HERE > BPE OISR - BB TR MR - (RIS E IR
BT o AR ~ WP A FIBUERRCE - S S HERERESR - BPREGSER ISR EM]
-

B P 6 2 BREMFEEEES [% > IRTHRERAE G RE I KBRS -

(2 BE RS (%)

ST E R R B RE PR — RS ~ A LTI > &2 nT A R B A St st
MEAEESTER] - DU VAT AR S B IR B S0 © U RS Bk - KR - R
B[ - MCAEEE FHE e SR LURBNEIENGE - RIS & BE -

EREEEHES

BERE  EHE AR A EES A > R () B B e~ LR
BEEEMARG  WHREARLE - S5 EASRUERS BRI - PUTHQERC ) 2880
figh Z Ry o

(MU) &SRR AL

R Rt B AUEIR - S RAIZ R > BB &R Ery > flan « 8251
RER FIH CHYFIISRIA H fafie > mIEEMEE SRVEISIHE » T E AEBORAVIEE -

&R A s AR B SR E T DU E I E Ry > ANERERINE ~ BUH ~ B0
FOREFER

=+ A
:%I:I aff

T R4S S/l U2 S HE B 5 SR B Rl S8 VS - BRI = - A EER ~ &
JE\be ~ SR SRR ~ JISE L EERE - BRERNERLE - SRR S REHI B

PEE & TS 134 35 /(REJ 109 42 10 A 1 HE#4fT 63



%%ﬁ R 2 B

(PEE/FEESN ) F—RE—FE—oo & T SRR ERFE - MERERHY
HEF 228 - YRR Rl > HZRNES  BUESFER ZFRBERE I
BEFET - JIMEBFR - BRI R Z IR e -

Bt EATISERTS > DER SR A2 50 5 SR 28—tk - A e4EE
SR EAERR IS - HRTZ EEHaE - A2 T EEAE o g EE T ZNESE
Bt ? o MEFRBREIEH Y > ISR EREE - Tt ERE > BV 5eE RO © BhE
BMEUE S fifins - BT E AR -

= AR ES - AT RIREEHE SR ~ 5000 - BRSBTS - T2 ASKHRE 2 B4

GBI E o RSP E RO - E X - K - B - BORAYELYEL

ot

[V
ot
<t
§0_||_

|

2R~ =S 0 (AR B EEEET) (B8 © fofd > 20198 H 23 H)

RS  (TeMiEE CHlEEIRE=EGET) (B8 0 BRI REEER » 2006 -7 H 20 H) -

FREASE ~ BALE - 13E 0 (OpenGL ##gkdmis ) (1B« MM 3£ LAt > 2008 2 1 H 1
H) e

- BUNDE - (BERISEE) (578 mEsUbitihiitt » 2015 2 11 H 1 H) -

» PR E]OH] - (R ) (BRE - e eS8 199941 H 1 H) -

MRt o (EEPERE TR BRI E IR (ARES)#fE R B E IS 2 BT ) - (
PEEER M EE H ) (578) - 28 55 %56 567 1] - EUPELEHE]SHS » 2019 42 10 H -

 TRES > CEFHRESRE () BRI D B ISR BT SRS 5 ) » (5522 1))
(i) » 55 269 H - FEFD LIk EEE, - 2018 4E8 H 3 H -

J\ -~ ESEBHEE N > ((EF QR Code JREEMS EHYHEME B 5 2 FEH] Z:4% ) » (2010 International

Conference on Advanced Information Technologies (AIT)) (&7&) > 201046 H 4 [ -

|l

D g~ = |1

W

J1 ~ % > ( Design and Implementation of Augmented Reality System Collaborating with QR
Code ) » FIZACTIREE TAZRIEE St HAF BRI E2 A 5m S - 2010 25 18 H -

TBE R ER B TR E » (R O B B B o] 35 XR(eXtened Reality) ) -
http://omnixri.blogspot.com/2017/11/xrextened-reality.html » (&2 HHEA : 2020F5H26H) -

F—~ gk > ( DirectX #2 = 3¢ &t Ay A 8% ) - ( Windows (i % A B .00 ) - httpsi//
docs.microsoft.com/zh-tw/windows/uwp/gaming/directx-fundamentals - 2017/02 /08 > (f&Z H
HA : 20194F12H21H) -

-+~ Ronald T. Azuma, “A Survey of Augmented Reality(Canada),” In Presence: Teleoperators

64 [PEEEE-FETIEE 134 1] /KE 109 4 10 7 1 HE#{T


https://docs.microsoft.com/zh-tw/windows/uwp/gaming/directx-fundamentals(2017/02/08)，2019/12/21
https://docs.microsoft.com/zh-tw/windows/uwp/gaming/directx-fundamentals(2017/02/08)，2019/12/21
https://docs.microsoft.com/zh-tw/windows/uwp/gaming/directx-fundamentals(2017/02/08)，2019/12/21

. ﬁ’fﬁﬁﬁ]"‘h"ﬁ%

and Virtual Environments, Vol.6, No.4, 1997.

— ~ Gochfeld, David & Brenner, Corinne & Layng, Kris & Herscher, Sebastian & DeFanti,
Connor & Gospodarek, Marta & Shinn, David & Riggs, Stephanie & Fernandez-Vara, Clara &
Perlin, Ken, “Holojam in Wonderland : Immersive Mixed Reality Theater(USA),” Leonardo
\ol.51, 2018.

—+PY ~ Paul Milgram, Haruo Takemura, Akira Utsumi, Fumio Kishino, “Augmented reality: A class
of display on the reality-virtuality continuum(Japan),” Telemanipulator and Telepresence
Technologies, SPIE Vol. 2351, 1994.

-+# ~ Wang Jian-tung, Shyi Chia-Nian, Hou T.-W., Fong C. P., “Design and Implementation of
Augmented Reality System Collaborating with QR Code,” 2010 International Computer
Symposium (1CS2010), 2010.

—+75 ~ H. Papagiannis, “Wonder Turner” and “The Amazing Cinemagician” augmented reality and
mixed reality art installations,” 2010 IEEE International Symposium on Mixed and Augmented
Reality-Arts, Media, and Humanities, Seoul, 2010.

-+ -~ Bimber, O. and Raskar, R., “Spatial Augmented Reality: Merging Real and Virtual
Worlds(USA),” A. K. Peters, Ltd., Wellesley, MA, Chap.1, 2005.

-+ /%~ Dave Shreiner, Graham Selleras, John Kessenich, Bill Licea-Kane, “The Khronos OpenGL
ARB Working Group Eighth Edition, OpenGL Programming Guide,” USA, 2013.

+71 ~ René ter Haar, “Virtual Reality in the Military: Present and Future,” Faculty of Electrical
Engineering, Mathematics and Computer Science University of Twente, the Netherlands, 2005.

- ~ Sri Lanka, “Usage of Mixed Reality for Military Simulations(India),” IEEE International
Conference on Current Trends toward Converging Technologies, 2018.

—+—~S. Henderson and S. Feiner, “Exploring the Benefits of Augmented Reality
Documentation for Maintenance and Repair,” in IEEE Transactions on Visualization and
Computer Graphics, Vol.17, No.10, 2011.

—-+= -~ F. Wientapper, H. Wuest and A. Kuijper, “Reconstruction and Accurate Alignment of
Feature Maps for Augmented Reality(Hangzhou),” 2011 International Conference on 3D
Imaging, Modeling, Processing, Visualization and Transmission, 2011.

—+= -~ Indika Wijesooriya, Damith Wijewardana, Tharindu De Silva, Chandana Gamage, Malith
Jayaweera, “Demo Abstract: Enhanced Real-Time Machine Inspection with Mobile
Augmented Reality for Maintenance and Repair,” IEEE/ACM Second International
Conference on Internet-of-Things Design and Implementation, 2017.

P4 -~ W. Piekarski, B. Gunther and B. Thomas, “Integrating virtual and augmented realities in

PEE & TS 134 35 /(REJ 109 42 10 H 1 HE##fT 65



%%ﬂﬁi R 2 B

an outdoor application(USA),” Proceedings 2nd IEEE and ACM International Workshop on
Augmented Reality (IWAR'99), San Francisco, CA, 1999.

—+7 ~ Nilsen, T., and Looser, J., “Tankwar-Tabletop war gaming in augmented reality,” In
Proceedings of 2nd International Workshop on Pervasive Gaming Applications, 2005.

— -7~ ~ Julian Abich, Morgan Eudy, Jennifer Murphy, Christopher Garneau, Yasmina Raby, and
Charles Amburn,” Use of the Augmented REality Sandtable (ARES) to Enhance Army CBRN
Training,” HCI International 2018-Posters' Extended Abstracts, 2018.

— 1=~ Charles R Amburn, Nathan L Vey, Michael W Boyce, and MAJ Jerry R Mize, “The
Augmented REality Sandtable (ARES),” US Army Research Laboratory, ARL-SR-0340, 2015.

—+/)0~ STEAM, “America's Army: Proving Grounds,” https://store.steampowered.
com/app/203290/Americas_Army_Proving_Grounds/, (2019/11/29).

—+J1 ~ OpenStreetMap, “OpenStreetMap,” https://www.openstreetmap.org/, (20 20/02/04).

—- -~ ARToolworks, “ARToolKit,” http://www.hitl.washington.edu/artoolkit/, (2019 /11/29).

—-— - bHaptics, “Experiences with TactSuit,” https://www.bhaptics.com/tactsuit, (2020/01/14).

=~ Microsoft, “HoloLens 2,” https://www.microsoft.com/en-us/hololens/ apps, (2020/02/04).

—-+= - Pokémon Company, “Pokémon GO,” https://pokemongolive.com/zh_hant/
(2020/02/04).

=-+P4 -~ Michael Romilly, “12 Best Augmented Reality SDKs,” Introducing the 2019 Kubernetes
and CI/CD Trend Report, https://dzone.com/articles/12-best- augmented-reality-sdks,
(2020/01/08).

=7 ~ Limpid Group, “Limpidarmor,360° View through Armor,” https:// limpidarmor.com/,
(2020/03/13).

fEERT

PESOR FEREEVF2E - BV ARSEH TR & TAZAT10144DE ~ [ [ X 22
HIFHSHEH 109D - BERER - DER - BHE - REEEBEE TS At 55
R

PREMG T thIERFE TERRe s R iR £ 874 ~ BIPEREEEBefE 2 DL1014E0E - MEETE
EEER - B2E - B2E - EH8E - AE - HERGAREAE -

66 [PEEEE-FETIEE 134 1] /KB 109 4 10 7 1 HE#{T



