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plan.cdri.org.tw/article/detail/272 (£z1£ 3% H : 2022/09/01) -



https://technews.tw/2022/03/13/roblox-metaverse-gucci-nike/
https://gnn.gamer.com.tw/detail.php?sn=226836
https://mvp-plan.cdri.org.tw/article/detail/272
https://mvp-plan.cdri.org.tw/article/detail/272

FW > A 2030 EREAFE G BN AT 1000 BE AT A AT G

2" MarketWatch, Metaverse Market Might Surpass $105,597.5 Million by 2030,
https://www.marketwatch.com/press-release/metaverse-market-might-surpass-1055975-million-by-2030-2022-
07-19 (last visited Aug. 31, 2022).
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#2020 # 6 * > Marc Geffen 7= PULSAR % =b3% 1) % 13 ~ 3 5 v

* e % 3 i+ ( Democratization of

&y

fr%  Re 73 T3
ecommerce ) | ~ TR I IELSDE P AL L L (audience-first,"authentic"
social media) |, ~ T * 3 ¥ o i HiFrr g =44 & ( Adoption of
decentralized distributed, and remote productivity tech) ;| % " E# K¢

T B gk = 2 A on (Virtual worlds & spatial software going mainstream) | >

Yol 7 AT St R T B LB T
EE
stripe
TEEEM | shopity B EENE
REit it iR

7 Etiot

Obitcoin zZoom

@ 5% Airtable

A EP OB
BLgEREE

Bl 7 %5 ~ 3 % 2 Hr oA g copas {2

8 Marc Geffen, Glimpsing the Metaverse: Gaming, Community, and Productivity in the New Normal,
https://www.pulsarplatform.com/blog/2020/glimpsing-the-metaverse-gaming-community-and-productivity-in-
the-new-normal/ (F{& 218 H : 2022/08/03).

2 (1B U A RERE 4% 48 1 3%) Image source: Marc Geffen, supra note 28.
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YoV R Fopir i 48 o @ Beamable 34 7 £ Jon Radoff *>+ 2021 &£ » ? %A

b

H g A RE 405 % che £ T The Metaverse Value-Chain |, ¢ » f5 % ~
BT A o 7 K = (Seven Layers of the Metaverse ) - 4rf] 8 #7
7 o0 A wW & TR (Experience) ; -~ T# % (Discovery) ; ~ T 4] w4
Z& 7 (Creator Economy) ; ~ 7% @ :*+35 (Spatial Computing) ;| ~ &
# .« {v (Decentralization) ; ~ " %« # 4 & (Human Interface) ; 1 %

" & dzx % (Infrastructure) | -

Baby ————————————————————  weEb - 13 EEE - BIRR - BB
B 00— EEWE-1% - F5RE-TH -
BEIE - By

BIEBEE — | % TE-BETS - -EE5E B
=zZs

TRHEEE — . 3DENES|E,VR/AR/XR - SITNE
FERENE - ZEEtERE

EME — ———  Bi5EE - AIfLTE - MRS - EiRE

AMBENEH ————— - [FERE  S2EE o aEs.
AN /BT FHESHARE

H¥0m —— 44 -5G-WiFi6: 66 Zinas - 5k
FIERE WHELRG  BEEEES

F18 A% % ™7 i fy=c”

% Jon Radoff, The Metaverse Value-Chain, https://medium.com/building-the-metaverse/the-metaverse-value-
chain-afcf9e09e3a7 (last visited Aug. 3, 2022).
%! Image source: Jon Radoff, supra note 30.
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A% EHRE R 2021 & N0 M (AFHAE) RN TAF
HAAHEEEEER, B 9RE 3T H A [ wHa (Blockchain) -
3 #oiF (Interactivity)) | ~ T2 F 254k (Game) | ~ T+ 1w %

(AD) | ~ Tgpez:88 (Network) |, M2 THmie (10T) | = + Hiv
A BE BRSNS - B3 A - BHEF TBIGANT (+ b5ik) |

’#J‘jﬁgjf #‘;'m:;. m—‘—x;}i,{{tro

& i

Blockchain

A2 B fx i

Interactivity

JCFH
INAZ I H o
EUEANTT
4mes BIEE & FiEE

Network Game

AIE=
Al

B9 ~Fs» L FHms

ZHRA ~ BEEIR - R - BB R TTFHIES - 230 TEEINREHARAE - 2021428 H 1
HR
P RBHEES T 2 ABETER -
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‘ﬁf prz ks ARPE A PAfc RN E FEFRRSES C T &R D

FRAZHO 4 A MEHRBEE T56, ~ TwH4, ~ TVR, mz T2
> g 34
e T e

Fhrorw > paf Az Rl FRRE s Ty - B

~ﬁ%$ﬁ#$’iﬁ%mbﬁgﬁm{ﬁaﬁﬁﬁr@aﬁmﬁauJ
R AL RERE N TG MK AT D B HE P R @]

Wk ¥FE4" T20%5, (FREF2ME e L2RE) &5

KEFERher TREFATS ) & (BA 362 2 %RT k-2

MEAFHI L) O HI AAFHRREMMS T EAED | 0 Bl @

U ERER  TTEHE TSR T | | B SER T PR NEE S TEES B
https://www.bnext.com.tw/article/66111/tccf-metaverse-in-taiwan (51218 H : 2022/08/03) -
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=~ 2 F h AR AT
(-) 4 %%% (7 %% EXTENDED REALITY)

-
e

SRR T SIS o fra?] F R R R o %’K?#ﬁéﬁi -

=

(Extended Reality, XR) *» g CEESG S S N AN
RETVFR G REAERE REARA R E AL R R SRR
R

Bp¢ o pw XRENLIEFEA VR £5 AR %3 2235

(Mixed Reality, MR) %% ~ # %% ~ 5 5 »c (spatial sound ) =% o

I Mixed Reality (MR) |

-

_’—
Real Augmented Augmented Virtual

Environment Reality (AR) Virtuality (AV) Environment

Reality-Virtuality (RV) Continuum

/s

B 10 37 -5 B ched o % SL ] )

B2 F B ehE & 0 &% & 1994 # - Milgram % 4 %% 7 RF -5
fr g 4 % 25 (Reality—virtuality continuum) * > 4rB 10 #7157 > & ¢ %4
o

&t

BEREE AW LA ARNS M FTE P B T AR~ dd

% Jacob Hooker » XR ~ AR » VR B MR : fEEEE FAYER] 0 https://www.edntaiwan.com/20210813nt71-xr-
ar-vr-mr-difference/ (512318 H : 2022/05/23) -

% paul Milgram, Haruo Takemura Akira Utsumi, and Fumio Kishino, Augmented Reality: A Class of Displays
on the Reality-Virtuality Continuum, SPIE, Vol. 2351, 283, 282 (1994).
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IR B R 23534 % % (Augmented Virtuality, AV) - ¥ & &%

v‘ﬁ»‘
o
]

N
d
by
-
&

RRBE AT TG L MR-

IBM 7 % % &t XR~ AR~ VR~ MR % & 6% 5 coip b 52°

IBM % AR FH @ #icip 24 ai e R,

%R RS 0 MR IR 3

NEFRBRFEETNEEFY R 2

3

\

| XR

Augmented Reality (AR) Mixed Reality (MR) Virtual Reality (VR)
Digital content on top Digital interacts with Digital environments
of the real world the real world that shut out the
real world
1BM Institute for Business Value
Bl 1l 2= BF8 (XR) ajisg &

*" Image source: Heidi Fillmore, Tony Storr, AR and VR in the workplace , IBM, 4,
https://www.ibm.com/downloads/cas/4AREM48XZ (last visited May. 23, 2022).
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*VRXE
VR éhpe g b % £ % 1970 & 5 d Myron Krueger = # &1 » o # H87 ic
MR NF N IFE AT ARREIT > R FRFLY DT RE
RALZRARREFC BRI NI R R R F A § ok R
TR X PRI NE RRRETY PR EFEe DI F o 2 RTH
Fp P T LAY FE R s B AR et PR
@ & Burdea *i# 1 du2 > VR 2 5 2 # 4 I # % (Interaction)
sz (Immersion) £ 8 e (Imagination) o # ¢ > #73) T3 &4 | >
1*—@%’* PR 2EFLEE G 4p3 w4 (feedback) ;T o
Pl S BOMEE (ble i B o r ) REEER
BEZEF A Al eh V- BEFE R e M TR,

Burdea ;&5 VR ' 7 1% i@ ¥ ¥ chgl § 2 3| {7t ’ﬁ\'%’ﬁé%‘gﬁ @ i

—H

ek B A LH A VRY o

BT VR A d A2 ss <o A i iﬂ’mél

% Wikipedia, Myron W. Krueger, https://en.wikipedia.org/wiki/Myron_W. Krueger (last visited May. 5, 2022).
% Grigore Burdea, Philippe Coiffet, Virtual Reality Technology, 4 (2003).
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% (VR HMD systems ) ~ H &% ¥t /2;8 22 %+ (Single screen immersive

.
projection displays ) 4 %2 % ¥ % itz ;N3 B A ¢ (Multi-screen immersive
projection displays) > # ¢ » TVR sFfiha7 4% BEFEES > & &

P S P 28 585 FThamp o

HTC it

Valve

Pico 4%
Sony §%

Oculus 75%

Bl 122021 # Q1 2 3% XR S & f £ & ™
VR SABA fx 7 s SR RERLBAT R T S VR
B AT @ o M50 VR R 0 B e T b @ ¥ h- S
VR %8 #4523 $1in > 19457 3 4% Counterpoint Research shiicdp ™ »

2021 # % - FHEWVREE LY - W VREERY T FW VR E

“0 A. Bierbaum, C. Just, P. Hartling, K. Meinert, A. Baker, C. Cruz-Neira, VR juggler: A virtual platform for
virtual reality application development, Conference: Virtual Reality, 2001. Proceedings. IEEE, 1, 11 (2001).
! Image source: A. Bierbaum, C. Just, P. Hartling, K. Meinert, A. Baker, C. Cruz-Neira, supra note 40.

it o AEERE VR RS T - (AT E T 586 1 - E 64-68 -
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% 82.7% 5 1R - endicdh o VR K5 F R

o A 4 R A

=

Meta (Oculus) ~ = f# VR (DPVR) ~# 3 -] § 55 4 (Pico) ~ %

i

E (Sony) ~ M3 f4m (Valve) 2 2:&7F (HTC) » # ¢ > Meta (Oculus)
- R o Aol 12 Aror o bt B iE 75% o
VR 858 chir w HF > 3 B & 5 BT $AE i Bidh e o o7 LAl o
2 BT R e TR B~ o Ben T RATS (refreshrate) | 1 2
P OLMBGIE A e TEE R, > PR AR Y R R R
( Liquid Crystal Display, LCD ) & % & £ 75 #% % % - &4 ( Organic
Light Emitting Diode, OLED ) %7 % > i & £ % KT LCD £ 7 &% f2i7
RERFATEF > Ak B P > AN RPFEY ZLAEE
(Fresnel lens) > &> 304 fuf € & * & 525 4 (pancake lens) > &l4e 2
£ ¢ & HTC Vive Flowfzg}%?* Phe B > AT TS A
Pand bFEg s kX By VR £ % ¥ Meta # ™ & T Oculus Quest |
7] 52022 Ech@B4s 0 ¢ { %5 TMeta Quest | 4 7] » B B 37~ B Ligeh
WHE MetaQuest2 v e 7 - B T\ rBA,, vz T2 44

AR heR] 13 0 e

e

“ B3 FRE 42 ¢
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=45 Meta 7 > ©®2 GSMARENA =% 41 » Meta Quest 2 st i

Ao
% 1 Meta Quest 2 5 % N &g on B A4 ©7%°
B wie Single Fast-Switch LCD, 1832x1920 pix /eye
GES: ¥ IF 60Hz ~ 72Hz ( & # ) ~ 90Hz ( software
update )
v aAmEe (IPD) 58 ~ 63 ~ 68 mm
L L L ¥Ed poa b 6DOF i HELk D HiER

“ 8 F AJE - Matthew Wong » #7051 | M fEEEE S Oculus Quest 2 »
https://chinese.engadget.com/oculus-quest-2-20-080050075.html (51218 H : 2022/05/23) -
*® Table source: Oculus, Oculus Device Specifications, oculus FOR DEVELOPERS, 1,
https://developer.oculus.com/resources/oculus-device-specs/ (last visited May. 23, 2022).

*® Table source: Victor, Oculus Quest 2 review, GSMARENA, 1,
https://www.gsmarena.com/oculus_quest 2_review-news-46255.php (last visited May. 23, 2022).
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B H Qualcomm Snapdragon XR2 Platform

Wi-Fi % ¥ Wi-Fi b/g/n/ac(5)/ax(6)

Bluetooth *# 50LE

LK ) 6GB LPDDR5 RAM

e S 128GB/256GB

3 2% nE AN ET BAMY o0 3D T
3z~ 3.5mm § AT

USB :# #53% 1 i type-C

TR 3,640 mAh 427 # (¥ @& * 2~3 | pF) ;

g * 10W (5V@2A) 27 9% 25 v4

% 2Meta Quest 2 2. 2 ~ & £ g ® 40
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Meta Quest 2 &g diizgx * LCD & < %1 > %R Meta en% 4] US
10712775B2 » @) 14 (US 10712775B2 2. FIG. 11) %14 * LCD & = & 1

2 VREFRB 7§ chk £ 247 R -

Combined Light Output Optical
Region 1128 Head Mounted Display Block Front Rigid Body
First Direction 1100 1130 1105
1170 \ / ) Backlight 902
Third Color LED - — 2 — — —m — — — — — — — — — —
1126 L i 1

Dielectric
Layer 1134

L

3\
LED Assembly 7
1102 LCD panel
220

Second Color
LED 1124

Third Direction

Dielectric
Layer 1132

Dichroic
Combiner

= Eye Cup

First Color LED Block
Direction 1172 1122 1165

Bl 14 23 = wd £ Fihz HMD ek § 47 & B

Bl 142 £5 F%# 1130 75 - LCD o 920~ - &5 LED =& &
1102 =% £k 902 ~ — p & 1155 10 2 - k& ®H . 1165 #F kK 902 -
LCD & 4= 920 ~ px ¥ 115512 % L & % 3. 1165 ix /£ 7] o LED & & i+ 1102
%d - == ¢ & 4 FE (dichroic combiner) 1104 2 = #& 7 I g ¢ 0 LED %
1122 ~ 1124 2 1126 2= > % - ggd LED %k 1122 % &1 e — g d
kT EANTE 1132 T4 AT K 1134 F a §P % - > 1170 w3 > % =
g d LED %k 1124 et dicnd - gpd RN i Tk 1132 2 1 T &

1134 #7F &{5 3P % - » » 1170 %0 i€ > % = g ¢ LED %R 1126 % &1 e
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2

TLA

e A kiR 902 ik i

by |
| LCD & 4% 920 ehip il A) & ok iy 2!

e S Bk B R b 1165 R 53~ & % HRAt -

2 ~AR %R

AR it jisk & 7 3R p 1968 & P » 3+ B B2 8 2 <
Sutherland 3t 4% & Harvard University £ i a8 2 22487 - § £

Sword Of Damocles ; =~ 3D % & 77 S B 3 R 7T - B
Faez e a2 a T3P (Augmented Reality) | - :#@R| &~ &

P -

T 1990 # 4 B4k * o
1997 # A =+ % % 5 ~ & %42 Ronald Azuma®$% 1) AR 521 > ¢ 4%
B miES 2 EF L R % E (Combines real and virtual ) ~ T pF

3 # (s interactive in real time ) 2 3D &3z ( Is registered in three

Ji

dimensions) - iz % Ronald Azuma #*7# AR ¢ = B> AR I > & i i
BEIWAHIFE R EFEo BF U TR T A7 38

F = RIS P UE IS R S

" ARETE, Augmented Reality — “Born 1968”, ARETE, 1,
https://www.areteproject.eu/newsevents/body,528861,en.html (last visited May. 23, 2022).

*® Lee, Kangdon. Augmented Reality in Education and Training, TechTrends Vol.56 No.2, 13, 13(2012).

* Ronald T. Azuma, A Survey of Augmented Reality, Teleoperators and Virtual Environments 6(4), 355, 355-
358, (1997).
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Niantic § # B # oy EhR =¥ ¥ ¥ (Pokémon GO) 5%].};{3‘3& % AR B

‘\

¥ Lot b3 o gt o B8 (Google) » ¥ A4 2013 &£+ % Z % Google

2

Glass s AR p2 45> » i 42015 % 1% 15 p » A8z wiagm 2 4 p o

R P iITE AT HEA B4 Far 2022 # 52 119;»5& ERREREE

-~

g

¥~ ¢ TGoogle /0| > 3 % - H7 M Frpho B < F {4 i £ 3] o Bm

At (Prototype) » B 7 HE I £ ke o

3-MR%%

MR BsRl & @ * Ar— e DR, ~ ThEF , ~ Ty m2 Trg
R B MR R A TR, mhRE Ao T ARY R R
Eh-Ar R FENFALITRANART YR L BEY B
FPFE R FFAEE S RYEVURESERY f b EY

LS
P A R ORRPEAREA TR AER AR TR F A

0 4 HER] > Pokémon GO > https://zh.wikipedia.org/zh-tw/Pok%C3%A9mon_GO (#1428 H

2022/09/15) -

4 HE R > Google HR$Z o _https://zh.m.wikipedia.org/zh-tw/Google%E 7%9C%BCYEI%9I5%IC (114 %IE
H : 2022/05/23) -

%2 Stati > BIRGEIEARSEAC T 2 | T Google 1/0 2022 | #573IFRIMH -
https://www.inside.com.tw/article/27655-google-io-language-glasses (£z{&%% H : 2022/05/23) -
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REFIRF > aRFTUTESHBEFF B Ry - FRTF
B PR FUTESRREEFF R, -

P MR 2872 N A8 BLFELFsteh T 4 ki
(mesmmmjf¥Fﬁﬁ?uwé%ﬁ%%ﬂ&kwﬁm%ﬂ%ém%
B ORBARY FRB ALY R KR PR LT NS EAS K
GUF SR L g AR AR & g R R M R Y R
TR PREREYERE (EFLR) kM TE A kE (B 15) 24P

AW (F16) & r @ % Femph P34 54 B 5.

BURER

"

i {5

Bl 15 & * A k452 MR sk & g

*% Image source: Arthur Berman , Mix AR Glasses Moving Towards Production, Display Daily, 1,
https://www.displaydaily.com/article/display-daily/mix-ar-glasses-moving-towards-production (last visited May.

23, 2022).
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Bl 16 * 5 2 MR ehk & g™

pan MR 2% » A s | 5w Ap L end_icdic <0 HoloLens [k 71 »

@ Magic Leap 2 7 7 Magic Leap 5 7| "8 5% @ 158 F2 74 Ldoi
LR 4 MR EE S8 %5 2 B2 VR LR it * ¥ 3L 6 4 ) ¢

F o Mcgcsz Magic Leap PR R %I E KR 2 0 T b R FINE iR
JsTs ehif & Rk o DigiTimes dp g% © 52+ 7 MR R HT KR D

¥ rAE feswe (EVT2) » B3t 2022 & Rw 24>

** Image source: Janne Simonen, Characterizing Augmented Reality Displays Based On Waveguide Gratings,
OPTOFIDELITY, 1, https://www.optofidelity.com/blog/characterizing-augmented-reality-displays-based-on-
waveguide-gratings (last visited May. 23, 2022).

*® Mike Gleason, Magic Leap 2 takes on HoloLens in enterprise AR market, TECHTARGET, 1,
https://www.techtarget.com/searchunifiedcommunications/news/252514524/Magic-L eap-2-takes-on-HololL ens-
in-enterprise-AR-market (last visited May. 23, 2022).

% i > [ElRE 42 0 H 67 -

> Aaron Lee, Apple reportedly conducts 2nd-phase EVT for upcoming AR headset , DIGITIMES asia, 1,
https://www.digitimes.com/news/a20220222PD207/apple-ar-headset-ar.html (last visited May. 23, 2022).
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B 17 Magic Leap 1 ¢#T #g #} .

B >> Magic Leap = # & Magic Leap % 7| & & * & #7352 8 4 &

(2022) W)3 % ¢ Magic Leap 2> £ 3 A2 2 pFA 8 3 > 25

=3

e id o i AL A 2018 F 3 4 7 Magic Leap 1 - Magic Leap

R

s

1> B g0 (22— BN ) %2t 2é 5 - B4 A8 lightwear - &2
P 4% & %8 lightwear it 3 a2 B lightpack ™2 %2 — = p 4 B (Six degrees
of freedom tracking, 6D0OF ) if gz 41 % Control®® > 4o 17 » P 4% A £8 ¢}
B RT g P2 BT LRAE o PR R GR E o A et g

CER R NIRRT TURIE S E )8 R N ¢

FIBFRE DR YL AREAHAET ROT 2 RE G F R

*% Image source: Magic Leap, Magic Leap 1 Overview, Magic Leap developer, 1,
https://developer.magicleap.com/en-us/learn/guides/magic-leap-one-overview (last visited May. 23, 2022).
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B 18 Magic Leap 1 % 7+ /7 227 £, B

%4 IFIXIT 4= 4 Magic Leap 1 i f24 2> » 12 2 Magic Leap 2 7

2 2
£

% fI¥ 3% US 2016/0327789A1 > Magic Leap 1 <k it *

)

T & B# (Liquid Crystal on Silicon, LCOS) | #fe "2 5 * m{gg
g~ kg 2 /A eGP A E, > FRE 18 (7 US

2016/0327789A1 ¢ FIG. 6) - H Z 5 & ¥+ ki 2020a ~ 2020b - j&+ &

* IFIXIT, Magic Leap One #§fi&, IFIXIT, 1,
https://zh.ifixit.com/Guide/Magic+L eap+One+%E6%8B%86%E8%AT7%A3/112245 (F &£ 2IE H -

2022/05/23) -
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J 2020a & 2020b 3 &+ di - 2 R~-G~B £ & - JE R E 4 2070 ¢ B 1
W R 2072 35 BdRk o LAk A k4% 2026 F S+ 38t 2 LCOS2024
fd $ LCOS2024 2% & & ehind] » 1 3 B ALF Stehsk dogt LCOS2024 1
Fobtm bbd125 8 Bk o 4% 55 A k4 2026 ~ R E 4 1L 2060 14 0 Ak
mer g EAE 200 ¢ BE o 2 (SR BEAED Pk o kgL St
D~ K PP

#cc HoloLens )k 51 &1 HoloLens 2 532 5 AL MR X8 ¢ & 5 7 dpikit

34
W

& 5 0 HoloLens 2 enZ # p o vl jicdr T & £ &

b B R
Jﬁ » B s #2020 E B4 EMH AT (SYSTEX) 5V~ pr g

O o i pcHc T S FAL 0 HoloLens 2 sk it e

3 387 E

Xk & TN >ES (REFE)
247 R 2k 3:2 L& 51 H
> BR >2.5k radiants (& 3% & ek 2Lk )

AR R 3D B B B B g T

’

’

BT EEN > Microsoft HoloLens 2 JE&EIRAEE » https://tw.systex.com/microsoft-hololens?/ (521 3& H :

2022/05/24)
81 Microsoft, HoloLens 2 Learn about HoloLens 2 features and review technical specs, Microsoft, 1,
https://www.microsoft.com/en-us/hololens/hardware (last visited May. 23, 2022).
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F AR PE

BR ¥R 3E B 437 A %RIED S
PR 3 3¢ B 2 1 b SRR
FRERE 1-MP 1 ToF (time-of-flight) /& & &8

Bl R E A | Rk B

(IMU)
e 3 720 g7t 8MP~ 225 1 1080p 30fps
253 MEES
b L5 5 ip il
| o pEZRE
#6350 2 a4
LR Qualcomm Snapdragon 850 3* & - £ ®

82 Qualcomm, Snapdragon 850 Mobile Compute Platform, Qualcomm, 1,
https://www.qualcomm.com/products/application/mobile-computing/snapdragon-8-series-mobile-compute-
platforms/snapdragon-850-mobile-compute-platform (last visited May. 23, 2022).
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> R ALY A

$oRp TR R AL A

R 4-GB LPDDR4x system DRAM
HaE~ 64 GB UFS 2.1
Wi-Fi 802.11ac 2x2
Bluetooth 5.0
USB USB Type-C
TRk
TP T s o Tk 2~3 ] pF
R #* USB-PD -4
# AT E) B LA (LF R %)

7 8 FpK Y

22 AP % %
lE‘%,ﬁ kR

Windows > 3R I E & it

BT R

Microsoft Edge

Dynamics 365 Guides

¥ LY B O feik 2+ 4 Hololens %
BB Arehdae o




Dynamics 365 Remote Assist | ¥ i it 4 | &2 g & b 17 ¥ ¥

3D Viewe ¥ W pE e AR 3D HEA) £

HoloLens 2 % — #: % 4 > W2 § - BE s 47 X2 1 8% 4oF

19 H 3 %¥ A = Heis T % % (Microelectromechanical systems, MEMS )

3

BT 30~ SR A S R R RRE T 3R R A B enEE 3 .
® 20 % HoloLens 2 2. MEMS & 7% % enit & S4B B 2027 ¢ @

Sp - BT RE SR A P (RGB camera) o G R

|

A

TR ERRESY (depth camera) > 2+ 2 %2 L 3

e

EoS B
PORPFHZE R R F S LR FT i gk R4 (Tracking camera > #

LA EY dcicp @ o0 T Windows Mixed Reality | #i#F) - #8i73f B3P’
BERE B BRSO T g EGe Y T R S

(Inertial measurement unit » # £ IMU )

% YOON PARK, Mixed Reality Toolkit (MRTK) v2 for HoloLens 2, dongyoonpark.com, 1,
https://dongyoonpark.com/mixed-reality-toolkitmrtk-v2-for-hololens-2 (last visited May. 23, 2022).
% Microsoft » £g}A HoloLens 2 - https://docs.microsoft.com/zh-tw/hololens/hololens2-hardwaretdevice-

specifications (5 {& 2% H : 2022/05/24) -
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B E

MEMSEE 5, iz

B 19 HoloLens 2 3 &8 ek 48 )%

AAE 53 37 36 3 AR
TR T

, ; = 800% £ £ 48
TR RRR AR A )

B 20 HoloLens 2 2. MEMS &g 7 #8 0t o 15 4R 18] %

® Image source: YOON PARK, supra note 63.
% Image source: Fabrizio Guerrieri, Say Hello to HoloLens 2, https://www.fabrizioguerrieri.com/blog/hololens-
2/ (last visited Oct. 24,2022).
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IR camera

iR CREAR)

Bl 21 HoloLens 2 2. MEMS &g 7w £8 coph (R AR 18] ©

Bl 21 &7 MEMS B 7 230enp & 4 — B % 123 B Ik e 7F SUR R
# (IRcamera) &> S B¢ Bim ¥ * N/ AT &5 h5 o B 2185

T e AREF - B IR GO TR E T IR L E -

B 22 = HoloLens 2 2_ k %o 4 ' BIF @ > H N0 B X B g2 R
(SOC Board) ~ izt %% (Antenna Wi-Fi ~ Antenna bluetooth) % 7 &
( Battery Pack ) - HoloLens 2 =z 7 3% > IR #-7% i HoloLens 2 & =_
B HEEIR o A IR B G vV H & fieges 4 HoloLens 2 4 32

-~

Z B »x (spatial sound) -

" & E #cJE : HERESY > Microsoft HoloLens 2 BF45 » https://kheresy.wordpress.com/2020/12/10/hololens-2-
unboxing/ (51821 H : 2022/05/24) -
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Bl 22 HoloLens 2 z_ s 4 4 e 1%

HoloLens 2 &g m #ir > a3 * T &+ & #F 4 (Laser Beam Scanning )
Boprfs e k4 0 SRk 2 W& ] US 10,921,580B2 - B 23 (US
10,921,580B2 2. FIG. 6) %i7m & & L ¥ 45 FiTh7E Hor & Bl > %R 428 &
R R o BT R A AL R EF A 440 97 v i e 4 410 € R0 -
B 410 FER g R kAL - FaEF AR 4341 % - F

BB A iE 4342 5= F R E A2 434-3% Sw F SR E 2 434-4 »

% Image source: Simon Bisson, Microsoft HoloLens 2: This new feature helps you make the most of Mixed
Reality, https://www.techrepublic.com/article/microsoft-hololens-2-this-new-feature-helps-you-make-the-most-
of-mixed-reality/ (last visited Oct. 24,2022).
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BH Bk b 412 F AR S w F Stk R ik 4344 F S elET R A A 4
Bit o~ ¥4r 404 ¢ iR 2 1R BB i 404 7 ol sk g 4 & )
Aok km i r R appE o B B F e 4L 410 & g iF
fo Bt 412 hifdy 2 e By R S B S ehBE T Bl o HR A LT M Bl
B _#eik. (Microvision Inc.) 1 MEMS # 3 4 (B 24@)) = Preciseley

Microtechnology Corporation < MEMS # % 4t ( | 24(b)) -

® 23 ¢ &+ & 474 (Laser Beam Scanning) iz % 5 % #.57 R, B

% Christopher L. Arrasmith, David L. Dickensheets, Anita Mahadevan-Jansen, MEMS-based handheld confocal
microscope for in-vivo skin imaging, OPTICS EXPRESS Vol. 18, No. 4, 3805, 3809 (2010).

"® PRECISELEY, MEMS Scanning Mirror, PRECISELEY, 1, https:/preciseley.com/product/mems-scanning-
mirror/ (last visited May. 23, 2022).
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Bl 24 MEMS #4545 © (a) #&4™; (b) Preciseley™

™ Image source:
Christopher L. Arrasmith, David L. Dickensheets, Anita Mahadevan-Jansen, supra note 69.
"2 Image source: PRECISELEY, supra note 70.
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4 -HMEXE—ALLE "HH, YR

Bl 25 Meta chff £ < £ 41* 5 B g€

RELEFAME XL 58 aBBE %50 BHT
AR EAEIOWRRNTEECALEPRE  RALE X A S H
AR O EAF R R E BT AR AP R R Rk

TRIRERE R A PF I T RFERE T ARIVR P e 3 f R EE 0 T

" Image source: Adi Robertson, Meta’s sci-fi haptic glove prototype lets you feel VR objects using air pockets,
Theverge, https://www.theverge.com/2021/11/16/22782860/meta-facebook-reality-labs-soft-robotics-haptic-
glove-prototype (last visited May. 26, 2022).

™ Meta Reality Labs, Inside Reality Labs Research: Meet the team that’s working to bring touch to the digital
world, Tech at Meta, https://tech.fb.com/ar-vr/2021/11/inside-reality-labs-meet-the-team-thats-bringing-touch-
to-the-digital-world/ (last visited May. 26, 2022).
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FEROLFHR A ANAELIEDE FINEEL T RARA o Bdo @
PHEF - BARSHE GRS RAFRESELR S AR 0 4
SRR R S s B f A 4“%%*&)%%ﬂﬁ
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(1) AEFE - ROEHEERBRR R
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FHEFEEE FEZ 7RG D e R RBER TIEME B
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(2) #EE - REFAER v AR

O RREIPEFEEF > T IR FELE i gE s AP
FAFEILRR o A BEen = At VIR R Rl - B - B AR
- BT RUEET PR Ao ) 22 g | o TR s
PAEESEL R H AR
S ARCHEE <3 <l SRUS SR R Rg) s
ROk BRAESS S R

1o
&
W
k2
&

(3) {&F@RIF

- BEA I E AR B EIRE NS R A E - B M R
§ 2T ME RS E% - F 0 SRR R
*oo & RATF PUNEA R  BRAN AF W T R R K S

Ao BEH L E R c S - BATAA D QB R ES o T LI

RN IR TR o P T A A FTH o o %ﬁé > 3rent]
BHATR M B AT RS e > R L R

bHaptics #-1 ;¢ = B TactGlove | f§§ £ & #% &) 7 &£ £ v 4
A 5% o TactGlove™# 10 B LRA AT Wi E R ;}Fl « > ® i * bHaptics

SDK H fofr#] » KA )N ZBF A B A ofolfriomr 48 7 i o

" sam Sprigg, supra note 76.
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Q bHaptics

Camora-based Hand Tracking + Haptic Feedback

" TACTGLOVE

B 27 TactGlove & i #8254 i ge < 2nds (77

"® Image source: Sam Sprigg, bHaptics unveils its TactGlove consumer-ready haptic gloves for VR, AUGANIX,
https://www.auganix.org/bhaptics-unveils-its-tactglove-consumer-ready-haptic-gloves-for-vr/ (last visited May.
26, 2022).

" Image source: Sam Sprigg, supra note 76.
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TactGlove 4% 1 FA 3R e 3RETEz 4 50

> N = = 23 % st
wl Z/ = B

2F T 0 3% 4 S
REARRL I MAFGEF GO FT > B Y 4 RERE DR -
TactGlove fie % 7 10 B ¥ ¥ fpdr 4 a3z 7 (LRA) » 233
e o< RETER 5 4 % 0 Gl4c Meta Quest VR B 3% # fr Ultraleap =
Leap Motion TactGloves #_ & M > 2T 2 BV & L E 4 /) pFerdlaps

B o

B128 % A #rfa iz VRER ™

N-

R % & ir2 PlayStation VR 2 L 48+ 3] » 2 @ 379 5% 4] { WA

"8 Image source: SONY, PlayStation VR 2, SONY, https://www.playstation.com/zh-hant-tw/ps-vr2/ (last visited
Sep. 13, 2022).

42


https://www.playstation.com/zh-hant-tw/ps-vr2/

P VR IR EE B2 {MEDVR BT I 6% - KB HEpN 58
7 0 & L% iE PlayStation VR 2 #rph 2 e d H kR A g enff f o
IRt YA 2 i 34 &?ji?%%rﬁ’% s AR AR o B EEEINR TR 4 PR T o

poeh > fe & Tempest 3D79—‘,§l i BURFE SN St 'ﬁ g i 49 ‘)%" FRXINZF
D

VEBLAEY (W BFE) - HEEE LA AR e i

A ORBER A R RS B R R T TR -

6 -%EIR

¢

® 29 Olorama Technology e rA € K ¥ %

" Mash Yang » Sony PSVR 2 3 S RIEHD & A Bhelas ey B2 o E B 5 5 8) » COOL3C -
https://www.cool3c.com/article/173856 (&R H  2022/06/16) -

OB ACE - EEE > HREI TR ¢ AR SRR EE ] 0 FIND -
https://www.find.org.tw/index/wind/browse/5db0fff5947d9a89eb755ab47d96a8bf/ (&1 3E H : 2022/09/13) -
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(Z) FRER—I AT H AR N

—

EELBA DT REE > BERE K REZIRFEL T
o Wiz SHRT FHAFHFRF > - BurBRE R v AR 2EE
Az R E o T Azg ) o HRomE (AL RERAS
FERRPR > BT FRBPAS FA DA FhL N LTy e
Mg (Immersion) | o

FkTmER ) M LBVES BE Rowe o ALY EF S
R F - AL FZRHwORE -RE - ATIR TSR - LrFnI H
Flee 2R3 HodR FH%  AAFF-PFFE R /2l fhfFag,
bldcdgm AK & BK¥H VR 2 F i o ~ 2 &A3Y TR ik
e BRAE s P BT REEREERERITRE > AR R TREGI H
ﬁ@’%ﬂaﬂﬁiﬁﬁkﬁﬁ4’ﬁ%ﬁﬁﬁaﬁ%&ﬂ,?aﬁﬁa
B YRR R BT AN G A N2 AR TR
A2 FQFF'?*J g o

FROFEIFER YT AF-FRFPER g2l $anFag 4

FHeERp T nd £ (throughput) £33 2P 2§ 7 ¢ 3
HFEREFL mgleni 4 > B3 FABE2 A AFRNE R 7 i5d LB

8 SONY » 4K F1 8K Z(1/8% ? » SONY 4% >
https://www.sony.com.tw/zh/electronics/support/articles/00176888 (5% 1£%I% H : 2022/11/02) -
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ERoFHRFENAD

o pE | A iR > TR R ehd AR HEg

% o
% OVRR e 2§29
BB S OB SE PR BB (IK)| FHars s (2K) 2 AR (4K) | 25 (16K)
BRAALRE 960 x 1080 1920 x 1080 | 3840 x 3840 7680 x 7680
BRAA 90 x 110 120 x 120 120 x 120 120 x 120
1% % % B (PPD) 11 16 32 64
2EHEEEM) 9.39 21.13 84.53 338.12
A F (ha /) 60 60 90 120
RS 8 10 10 12
VRA ML HAE X AR ) L@ B (X157 &8 (x1.57)| &8 (x1.57)| %@ (x1.21)
JB b & R 4% 45 £ (Gbit/s) 7 20 31 40
4 (/B L) H.265(/200) | H.265(/200) | H.265(/400) | H.265(/400)
mRER(RMEHEXLS) 53 149 448 2209
4 2 ) 3 I (ms) 16 12 10 8
Eim b o TIE Y AIL i 4 A% 0 P T @R i R ARE > AR
FREFNlBE P FewRg A RFI A I ANRFL
- ER XK Gl E A ARE  FE S PR AR AR e FARR <
HEREA A R e E £ -4 R -g PHEFFREL R X E‘?ﬁf&é
B RN ARENIER > B2 RN AEFTERIAZ o H T
FUAFHEGLR d AT I AR R BELEERLZE DR T Ry
PRFAHEN AT HOLE > 2R GBS VR GFRAE T ARITEA
HBABE R T AFEFF IR F dendjirpr > AP T REFD VR B i
B FARACH © T3E > 56 B HER EANRIR EAVEE - H 2 BEINEEHEIM - 201945 1
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42 9F G NEFAF G MK BT b FFE > 24 360 B >

BTG F AR GA W 2 R AR R TR LR

T,"'—}-%ll o
TMEE AJTINA 0 MIRF VR PR E R > IR g f8 VR
A B AR 4 i BB T Re FIEE Ry

‘;(

Approximate Date of Commercialization by Qualcomr

B 30 4G LTE ™ {740 % & 1% @*J A R S A

8 Image source: Qualcomm Technologies, Inc., Delivering on the LTE Advanced promise, page 8, March, 2016,
https://www.qualcomm.com/content/dam/qcomm-martech/dm-
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B VR B fforrid 2 f;i-;gﬁ]:« 4 ,ﬁfjﬁi b & 3P| 7Ghit/s k& > 155 ¢ 2
R f7 65 3R Hp i e 3o (The Fourth Generation Mobile Communication
Technology: Long Term Evolution, 4G LTE) *# & @ﬁ%lf%’ 1Gbps (L B 76)

i P2 EE v : o BB Y g TR T B (The Fifth
Generation Mobile Communication Technology, 5G) - H % & & %ﬁ*if F¥ 3
i 20Ghit/s > ® ¥4z Ta4gw f 2t &3 2 (Ultra Reliable Low Latency
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assets/documents/delivering_on_the_lte_advanced_promise.pdf
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1 ~~F%e ‘i“lb@ﬁ]né’* 5G

FRAT- BTl BRI 0 56 T 2 X i g 0 A

= | &

—

# 5% 7% %4 (Enhanced Mobile Broadband, eMBB )

%% i i 2 (Massive Machine Type Communication, mMTC ) » # ® 5G

FE G- BB TR

~URLLC » m 2 < &

(HetNet) » GJ4o¥f>ti7i -%"*‘::r"r,_“ i IR 2 VR

BRAERF L T RY E L (mmWave) HEEE L B > )

S
# eMBB 2 URLLC £ k2 2Rt il 223 FRER > 7 i

A 8% SUb-BGHZ #TEL » F 17 i3t 45 2 R RN E IEAL B -

=%8% (eMBB)
Enhanced Mobile Broadband

GB/siEE
Gigabytes in a second

o SDEEHTS
3D video, UHD screens

BRRE/RE

o =i L{FEALRLSE
Smart Home/Building

Work and play in the cloud

IR EIR
Augmented Reality
o L¥EHEIE
Z Industry automation
BREWD BASRIETS (ex : HEPEEEM )
Smart City e Mission critical application

BHR=E
Self Driving Car

sEwe
BE

Voice

K& (MMTC) {EHEE ( URLLC)
Massive Machine Type Communications Ultra-reliable and Low Latency Communications

Bl 315G = < jtjiriruLz H p# 3§ %

R AR ¢ ARG 0 [5G RG] R 9RRE - B 56 - KNIAEES
https://dahetalk.com/2019/03/01/%e3%80%9059%e7%a7%91%e6%99%ae%e3%80%91%e5%8f%aa%e8%ab

%819%¢e5%bc%b5%e5%9¢%96%ef%bc%8c%e7 %9Ic%8b%e6%87%82%e4%bb%80%e9%ba%bc%e6%98%af
50%ef%hbd%9c%e5%ad%a7%e5%92%8c%e6%9c%89%e8%a9%b1%e8%aa%aa/ (5% 2% H :

2022/08/12)
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% Image source: SKYWORKS, Connecting Everyone and Everything, All the Time > page 5,
https://www.skyworksinc.com/-/media/SkyWorks/Documents/Downloads/skyworks _overview.pdf (last visited

Aug. 15, 2022).
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¥ Image source: OneSDR, mmWave vs Sub-6 GHz 5G — What’s the Difference?, OneSDR - A Wireless
Technology Blog, https://www.onesdr.com/2020/11/19/mmwave-vs-sub-6-ghz-5g-whats-the-difference/ (last
visited Aug. 13, 2022).
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8 Image source: MITSUBISHI ELECTRIC CORPORATION, Mitsubishi Electric's New Multibeam
Multiplexing 5G Technology Achieves 20Gbps Throughput, FOR IMMEDIATE RELEASE No. 2984,

https://emea.mitsubishielectric.com/en/news-events/releases/global/2016/0121-a/index.html (last visited Aug.
13, 2022).
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% mage source: Song-Woo Choi, et al., Time Sequential Motion-to-Photon Latency Measurement System for
Virtual Reality Head-Mounted Displays, Electronics 2018, 7(9), 171; page 2,
https://doi.org/10.3390/electronics7090171 (last visited Aug. 11, 2022).
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% Image source: Hyoungju Ji, et al., Ultra Reliable and Low Latency Communications in 5G Downlink
Physical Layer Aspects, page 10, IEEE Wireless Communications (Volume: 25, Issue: 3, JUNE 2018)
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% Image source: Janne Peisa, 5G Techniques for Ultra Reliable Low Latency Communication, page 19, IEEE
Conference on Standards for Communications & Networking, 18-20 September 2017 — Helsinki, Finland
http://cscn2017.ieee-cscn.org/files/2017/08/Janne_Peisa_Ericsson_CSCN2017.pdf
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% Image source: Hyoungju Ji, et al., supra note 93, at 6.
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% Image source: Richard Lim, What is 5G network slicing?, 1, PARTNERS,
https://stlpartners.com/articles/telco-cloud/what-is-5g-network-slicing/ (last visited Aug. 26, 2022).
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page 1-10, Conference: Future Network and Mobile Summit (FutureNetworkSummit), Jul. 3-5, 2013.
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H.264 1 T ¥ 2 #4R3 % 45 (Scalable Video Coding, SVC) | #3117
AR € R DA S As 0 B A R H.264 AVC (Advanced Video Coding )
R H 2 VTR > f BB AT ER B R o 5 Y g
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113 |mage source: Chia-Hung Yeh, et al., Mode decision acceleration for H.264/AVC to SVC temporal video
transcoding, page 2, EURASIP Journal on Advances in Signal Processing volume 2012, Article number: 204
(2012), SEP. 24, 2012, https://asp-eurasipjournals.springeropen.com/track/pdf/10.1186/1687-6180-2012-
204.pdf
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H.264 Annex G Stream
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14 Image source: Vikram Sachdeva, Zoom — Video conf app at scale, 1, medium.com,
https://medium.com/@vsachdeva/zoom-video-conf-tool-at-scale-e86289¢c290b8 (last visited Sep. 4, 2022).
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118 |mage source: Moénica Bohigas, Eye Tracking 101, 1, TEACUP LAB, Jan. 21, 2020,
https://www.teacuplab.com/blog/eye-tracking-101/ (last visited Sep. 4, 2022).
7 1mage source: Brian Crecente, The Anacrusis’ colorful retro futurism delivers Left 4 Dead play to ‘70s outer
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space, 1, UNREAL ENGINE, Apr. 20, 2022, image courtesy of Stray Bombay,
https://www.unrealengine.com/en-US/developer-interviews/the-anacrusis-colorful-retro-futurism-delivers-left-
4-dead-play-to-70s-outer-space?lang=en-US (last visited Sep. 4, 2022).
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g% (Deep Learning) © & 5 LR FHT L E R M B2 AL H ~ 3
BRAAREMHAR - # Y SR B hme BT H
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oo dr R SR B e T B e ¥ % o TR KB P i % % Bl
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118 | jk-Hang Lee et al., All One Needs to Know about Metaverse: A Complete Survey on Technological
Singularity, Virtual Ecosystem, and Research Agenda, arXiv, 17, https://arxiv.org/pdf/2110.05352 (last visited
Sep. 15, 2022).

119 Thien Huynh-The et al., Artificial Intelligence for the Metaverse: A Survey, arXiv, 7,
https://arxiv.org/pdf/2202.10336 (last visited Sep. 15, 2022).

120°sergios Karagiannakos, Semantic Segmentation in the era of Neural Networks, Al SUMMER,
https://theaisummer.com/Semantic_Segmentation/ (last visited Sep. 16, 2022).

2L FRITZ Al, Image Segmentation Guide, https://www.fritz.ai/image-segmentation/ (last visited Sep. 16, 2022).
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122 FRITZ Al, Object Detection Guide, https://www.fritz.ai/object-detection/ (last visited Sep. 16, 2022).

123 | _ik-Hang Lee et al., supra note 118, 19~20.

12 Thien Huynh-The et al., supra note 119, 7.

125 |mage source: Sergios Karagiannakos, supra note 120.

126 |mage source: FRITZ Al, Object Detection Guide, https://www.fritz.ai/object-detection/ (last visited Sep. 16,
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127 |_ik-Hang Lee et al., supra note 118, 22.
128 Thien Huynh-The et al., supra note 119, 7~8.
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129 ERITZ Al, Pose Estimation Guide, https://www.fritz.ai/pose-estimation/ (last visited Sep. 16, 2022).

130 Al-Faris M, Chiverton J, Ndzi D, Ahmed Al., A Review on Computer Vision-Based Methods for Human
Action Recognition, 6(6):46 J Imaging. 1, 3 2020 Jun 10.

3! Thien Huynh-The et al., supra note 119, 8.

132 Wikipedia, Eye tracking, https://en.wikipedia.org/wiki/Eye_tracking (last visited Sep. 16, 2022).

133 |_ik-Hang Lee et al., supra note 118, 19.

3% Image source: Rashmi Raghavenda Patil, Prof Sushma V Chaugule and Dr. V S Malemath, POSE
ESTIMATION FOR SKELETON DETECTION, International Journal of Engineering Applied Sciences and
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141 | ik-Hang Lee, Tristan Braud, Pengyuan Zhou, Lin Wang, Dianlei Xu, Zijun Lin, Abhishek Kumar, Carlos
Bermejo & Pan Hui, All One Needs to Know about Metaverse: A Complete Survey on Technological Singularity,
Virtual Ecosystem, and Research Agenda, arXiv, 36, https://arxiv.org/pdf/2110.05352.pdf (last visited May. 16,

2022).
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145 | ee, Braud, Zhou, Wang, Xu, Lin, Kumar, Bermejo & Hui, supra note 141, at 34-35.
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[ transaction ) ( transaction ) " transaction

| 00n62%uli4l0bw | | 006bv94x60alwp | 20p5410bwk51t

B] 56 F H.ihH et

FEEGAFH MY (e rit  FAEIREELH
(Double-spending ) #* 4 > 3% ° 384z F]»r e TR B v g W endd e o g
A S HES PR AT TR Ed dES A EA ko K
EAEANF ARG RELD B v ERIEEY G RE
SRR L akd Y s AR A R AL R AR
AL S BRISEEY » H BRI G R AN R

o D AT U LR - B e S B ke B R AR S Ny

M8 [ R AR ¢ BRAS  EMRSEE W A I > ALK E R
https://www.taipeiecon.taipei/article _cont.aspx?MmmID=1201&MSid=745576501150054077 (f{&%E&EH :
2022/06/02) -

149 Binance Academy » B EEEE <7 (<135 > Binance Academy >
https://academy.binance.com/zt/articles/double-spending-explained (F1%21€ H : 2022/06/02) -
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FTHP T LA AR FEA AR B B RBEIRTR
Bobo » B R B4y > QB RAGERM S T A2 - BATHRILATH 4p3e
B3 d N RHARNL S ST OB 2 E L BB REE
VR AR A s FlPt T e AR e TR R 2
AEFEBL R sasEL TR ER A AE BT R B4R TS b

MR R L s e E L R

(2) e %

TR ALY R B R BT NG AP PG E ARV Y
Feve o KA FRIZEARFAR L] LERE LA F AT HELHRT
FA FBRAIAFERORT XSPR LI - BRE B u o TR
h_q“ffléi“ i X B sk (Publickey) »mig* 25 2z B S

™

& &
A i
AR T LA K enf % & 4 (Private key) o f i@ % X &

150 satoshi Nakamoto, Bitcoin: A Peer-to-Peer Electronic Cash System, bitcoin, 3-4,
https://bitcoin.org/bitcoin.pdf (last visited Jun. 7, 2022).
15 [E] 5 149 -
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Transacton Tranaaction Transaction
Cwner 1's Cramer 2's Crvnier 3's
Public Key Public Key Pullic Key

L Y Y
Hash _ Hash Hash
' "-1-—% ' "-v%
Crnier 0's . Cwner 1's ~ Cmer 2's
Signature v Signature ” Signature
s -
Lo 2%
Owner s | Owner2s | Owner s
Private Key Private Key Private Key

Bl 57 T H.4a b oamt

152 SRR RS - FEROTBR T e T SLELRFNS » E 500-503 - SEREAMSTEA RIEIREAL DR
=485 /AE] - 2006 427 F 5T -

153 Image source: Nakamoto, supra note 150, at 2.

93



(3) ¥PwkEa
PHRINTHAMEE L BLEEBE D R BRAMEY X
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MEH ORI EEFEERFTE R ES s Pkt Ry EERAFLRY

T H Ao BF E 2 L 1 (TR %P (Proof-of-Work, POW ) » % ¥ F H.4é

~

HUFIE o EAoF E 2 DI 4ot F P (Proof-of-Stake, PoS) - af pF
T2 %M (Delayed Proof-of-Work, dPow ) ~ £ & % P 42 (Leased Proof-
c & B

of-Stake, LPoS) ...... X enfisg o A BF

gl .

g e Fi i * ah PoW

AnHE > FTREERI - LI AT B AR NEE
R o PRI ARRE FIEF B R OT RS BIE Lp
BRINOLEFTAB L pORAY BP0 F BRLNRELEET HEEL
A3 - R EC (nonce) o iE B nonce B R frE AT- B AMHRE R

Buchsea o 1 E & A b7 SHA-256 se2:8 5 (4 » 74—

Bd NBO:ZHEREE > - B I ® nonce Eang "od B
BiZ R R RN 5 BE B SRR AN T r I B P AR R BLAS
e o d A F nonce BB FEE B v - BEHRETPELT
PEREZEILRE REHLFAEDTA FTAEEL Y > FIP L F



nonce BT Mo & X AALE "o, o @ BB AFS nonce B i AR
wAE TR#H, 2P N B 0 R AR AT H 0 nonce EFELE 0 N
k] g RBEBRE D FHL A REAE  NEFIATORR A - L

E’I&Tﬂ'ﬁt% ll:l,|f|.54°

Block Block
——P'I Prev Hash | | chnce| I"'I Prev Hash | |N|:|m:e|
|T:{||T:{||---| |T:-:||T:-:||...|

B 58 % H.481 (FEFH 155

BEFTAE - AHG T RBEED

/4

PN R (D4 T4
AT E R RO Y ) RS H ST 2P S AR

FooX 2 g@da b AR o e A HR A 2 d R s

A%
N
T
=

REPF AR LS BREMAS > F e AT g h
FEdt o o PR AR E R R AR R LB N F R T REcanghi o R

TRABERE R 2B LHRAE 2 FERFARL AT G ERE T

' [@ 5 2l Binance Academy - {38 T-/E&358 (PoWw) ? - Binance Academy’
https://academy.binance.com/zt/articles/proof-of-work-explained (51 %1% H : 2022/06/08) -
155 Image source: Nakamoto, supra note 150, at 3.
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(Ethereum) g]4s 4 a¥g ) so-# 4k (Vitalik Buterin) if 4% & #-973 &
4 (Smart contract) & * &?‘ziﬁh@éﬁﬁ{af@gm o

i & 9kt d R AR (Nick Szabo) * 1994 &4 4 » # 9 7

P BARIAS O BB W OR B T g AR SR R R ehiE i

RANE R RS 9P R RA  F CEE  F I R
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CE e L
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RE S EA G S Bt > FRE YA S
(P URBIFN LYY it ph B 233 T2

BRNDEFGET LG - BEFHT S RFR o A ARG L HRE
MEEP] T BRI BTN L R LE T A A P R R

FFRHLEL PG 2 AT Rreahf s i 6 - BB R

158 vitalik Buterin, Ethereum: A Next-Generation Smart Contract and Decentralized Application Platform,
Ethereum, https://ethereum.org/669c9e2e2027310b6b3cdce6elc52962/Ethereum_Whitepaper_-
_Buterin_2014.pdf (last visited Jun. 12, 2022).

BT gk LIRS EERT - M &R 00 5 » B 33-30 » 2017 4 10 -
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RBWERL ——— BEESHBE
7 ZEMES
REFEHHE N BANG

TP EEFR ENFITFIRR BV A Rz SRR A YR
ERC-20"° « ERC-721'°2 ERC-1155"" > d »tigz A ¥R T 2 7 F
Bot fors fo e R s Flpt e BRF G = & AR (Token Standard )

ERC-20 4% e 1t (5

4 A il SR R A R
TR ERC-721 & #e2b e B it (2 i —NFT % {7 &8 ; ERC-1155 R4

W RS TS PR AR A LA R A ARG B

158 [ TR ¢ BA o [FIRE 157 0 E{36 ¢

15% Fabian Vogelsteller & Vitalik Buterin, EIP-20: Token Standard, Ethereum Improvement Proposals,
https://eips.ethereum.org/EIPS/eip-20 (last visited Jun. 15, 2022).

%0°Wwilliam Entriken, Dieter Shirley, Jacob Evans & Nastassia Sachs, EIP-721: Non-Fungible Token Standard,
Ethereum Improvement Proposals, https:/eips.ethereum.org/EIPS/eip-721 (last visited Jun. 15, 2022).

161 Witek Radomski, Andrew Cooke, Philippe Castonguay, James Therien, Eric Binet & Ronan Sandford, EIP-
1155: Multi Token Standard, Ethereum Improvement Proposals,_https://eips.ethereum.org/EIPS/eip-1155 (last
visited Jun. 15, 2022).
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1995 & ek T8 5 M (Investing.com) | F ezt > p# g A
Bind it B REE SE L FSAY ) F L R 0 B4

Decentraland -+ MANA % ~ The Sandbox 7 SAND %% + Axie Infinity

162 Bago MeE2 > (fEF 2 ERC-20 ~ ERC-721 - ERC 1155 ? 2= R Efa] 2 NFT Z0f—7FE 2 - Heed
https://bshare.io/nft/erc20 721 1155/ (Fxi% 28 H : 2022/06/12) -

163 Bago MEE2 > [E[EE 162 -

164 Investing.com > FTAIZE &% > Investing.com > https://hk.investing.com/crypto/currencies (5574218 H :

2022/06/12) -
S AT > BB ? #RAN{afE Sandbox, Decentraland E'iﬂz | FFEET
https://cryptowesearch.com/blog/all/land-nft-sandbox-decentraland (5{& %1% H : 2022/06/12) -
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AXS %2 SLP %1905 4 b pow v pssr 4 i o Bldesiit (XRP) 5175

F 8 R B iYL e Fla A o tl4ejg sy (DOGE) % . & & (SHIB)

we 169 o o 5 SR AR R B e B ’*T}gﬂi'ﬁ e
Boo AR LR £ EWHEEFRRARLD Ho 2 P e iR e

ii—;‘pi‘g‘r%ﬁ&%ﬁ%ﬁétﬁf% <o tded 111 # 67 10 ppF L4t R K 89

F3r5%md @37 67 14p B MABEFY62F3To% e b=
EF 2T AT RO 0 2 FRt 0 R RAFE PP F L ERT A

Al B 2 g Bz L 42 (4o UST ) = faap ] ki 42 e i R

P R AW R FRA o R L R AR L

188 Hank » AXS #4/SLP ## | Axie Infinity AB{4I4Hg : }3&%%4 NFT %7k » 5720 MiglEgss , 2 » §H

WL > https://cryptowesearch.com/blog/all/axs-intro (£%74 %% H : 2022/06/12) -
T Alvin > XRP 8 | BEIEHERS A > uﬂ:%%%}yi%‘ﬁéli? B H R
https://cryptowesearch.com/blog/all/ripple-xrp-intro (5% %% H : 2022/06/13) -

1% £ HERT > Dogecoin JaSai © PR By T RN ER LIRS - zﬁ%%tﬁﬁﬂ% ‘? G HE
https://cryptowesearch.com/blog/all/unveil-the-mysteries-of- doqecoin (FEERIEH + 2022/06/13) -

1% SE ISR > SHIB i | Lokl 2022 EEFRAHE - ¥ﬁfﬁ%ﬂ%&%%ﬂ%{% HKFHE? l:EIMEE
https://cryptowesearch.com/blog/all/shib-intro (£1£%% H : 2022/06/13) -

Y0 Perry » B U (H RS E AT ! ‘@%EFEEJ%LKUJD*‘“MB’J 2T (TEHLATES) f‘ﬁ%ﬁf‘aﬁ
https://abmedia.io/2021-the-first-dentist-clinic-accept-crypto-payment-trouvaille (£1£731% H : 2022/06/14) -
VLS SRR > TR 4Y > T R FUKETE  USDT,~USDC,~BUSD,/ DA /TerraUSD /TUSD JPAX >
45 H#&1HF > https://cryptowesearch.com/blog/all/usdt-usdc-pax-tusd-dai-busd (&% %1% H : 2022/06/13) -
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(2) #tF Fiv &% (NFT)
NFT 2 & % 50 r 2 P fsidat > HE LG0T B2 b &

BAp B he R NFT 2 T 50s it

_1?1%?);"?—' “+ - 4 NFT ‘PK 33;1;}'3"1:77]"}%‘5‘ F12 4 e NFT @
P2 e EEF e AR F N o

oF TABM T AA NFT &£ &2 A 3] > Fpt 2 % NFT 454 &

172 Binance Academy > {1 2f&5E % 2 > Binance Academy > https://academy.binance.com/zt/articles/what-
are-stablecoins (51221 H : 2022/06/13) °

VO R AR TR 6 TEIT AR 29 8. LUNA MR ? - (S{EE
https://www.cmmedia.com.tw/home/articles/34075 (£ 1&%31IE H : 2022/06/13) -
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https://www.cna.com.tw/news/firstnews/202103120043.aspx (Fz1&%1& H : 2022/06/15) -

101


https://www.cna.com.tw/news/firstnews/202103120043.aspx

Lk 7 fE A Pt 7R5E JPG R g g0 e

’E.\\

NFT s % g B R > Bt f 2418 i f el 3 # h
TG LA NEL R iR 2d 2 NFT ¥ 0 A dEd Pk 25
AR PR AN XS BEAIITE o RAREOT B ST B2 50 4]0
FA T LA AR A L T AR G 0 F A

2

@ P AT A <

¥

U

ETIRS

CRRLEES LN LTS ST LT

AT AR o d PSRV F F Larva Labs v CryptoPunks ~ %

5

#. t = Phanta Bear'”” ~ Yuga Labs 5 Bored Ape Yacht Club % % v & |5 *'®

¥ BB R S € 7 BB U] 0 v 4o CryptoPunks 53 (7 1 F 42 > 1

%im

BEFAOR S Offb it A L ORE R AT 28 Sl § &4 &4 NFT

2

Vq,

\Jfﬁ‘
\4

afE KR R Dl B R EIPT R 0 A F 7 R

v2)

Mz 2 NFT 2 %17

176 4 A2} + Rolf Hoefer & Scott McLaughlin » [&]5F 142 » B 26-31 -

YT SU MAXX > B S NFT » BRAY0U IPG | HiE "9 (E , NFT Z58151E 2 » KIKS »
https://wwwv.Kiks.com.tw/post/ {541l -nft - FAfEaY0Y-jog | A%E "9 {F | nft-#RESE ? (i3
2022/06/15) -

18 geekpark » UG LAEFLEE TNFT 2 F | NGRS 2 - BISE

https://www.techbang.com/posts/96600-how-is-the-king-of-nft-boring-ape-made (£ %/%J : 2022/06/15) -
VOSSR > 4 N TERSED TN KRR | %Mﬁ%%lﬂﬁ "SR ) NFT o S57E E’{ﬁ%%( » BT
https://www.bnext.com.tw/article/68446/nft-ta-apes-kr (51&%%E H : 2022/06/15) -
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https://www.kiks.com.tw/post/%E8%B3%A3%E5%BE%97%E6%8E%89%E7%9A%84%E5%8F%AB-nft%EF%BC%8C%E8%B3%A3%E4%B8%8D%E6%8E%89%E7%9A%84%E5%8F%AB-jpg%EF%BC%81%E9%82%A3%E9%E3%80%8C9%E5%80%8B%E3%80%8Dnft-%E9%83%BD%E8%AA%8D%E5%BE%97%E5%97%8E%EF%BC%9F
https://www.kiks.com.tw/post/%E8%B3%A3%E5%BE%97%E6%8E%89%E7%9A%84%E5%8F%AB-nft%EF%BC%8C%E8%B3%A3%E4%B8%8D%E6%8E%89%E7%9A%84%E5%8F%AB-jpg%EF%BC%81%E9%82%A3%E9%E3%80%8C9%E5%80%8B%E3%80%8Dnft-%E9%83%BD%E8%AA%8D%E5%BE%97%E5%97%8E%EF%BC%9F
https://www.kiks.com.tw/post/%E8%B3%A3%E5%BE%97%E6%8E%89%E7%9A%84%E5%8F%AB-nft%EF%BC%8C%E8%B3%A3%E4%B8%8D%E6%8E%89%E7%9A%84%E5%8F%AB-jpg%EF%BC%81%E9%82%A3%E9%E3%80%8C9%E5%80%8B%E3%80%8Dnft-%E9%83%BD%E8%AA%8D%E5%BE%97%E5%97%8E%EF%BC%9F
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180 |mage derived from: EzekClub, PHANTA BEAR #1535, OpenSea,
https://opensea.io/assets/ethereum/0x67d9417c9c3c250f61a83c7e8658dac487b56b09/1535 (last visited Jun. 15,
2022).
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185 NIC Lin » ERC20 Token {55/ F-{ff} > Taipei Ethereum Meetup &3t DLACH 11 EEEA
https://medium.com/taipei-ethereum-meetup/erc20-token {& F F-{ift-3d7871c58bea (F1& %1% H : 2022/06/16) -
188 Entriken, Shirley, Evans & Sachs, supra note 160.
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189 Radomski, Cooke, Castonguay, Therien, Blnet & Sandford, supra note 161.
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# oo (Motion Sickness) - AL F]2E A 430§ R 3F §e {0 i
FAL LR BREMWMA Gyt & ke ~Feb 47 R R
BE eI REDP F AP AT HEd VR EF L TENEKE
CEENENER S I T ERE Y SR SRR F IS T SN L
@éé:f}%lgl o B AriErk Bk (Sensory conflict theory) 1% & & 6% B 18 6+
A RfETE 0 SRE AT R P AR TR B B N h 5 B UE
e s » B ORI s EE Y 0 ok §on F E R TR E R G
B A GIERIPEL B A o RIS R R e Fd B iR R s
Hm T B E by @/,%U ABEALAA S kAR AR BER

FRAL (1) RdZARERLY » ARLLERERL L BR -~ Jo AR

190 Wwikipedia, Motion Sickness, https://en.wikipedia.org/wiki/Motion_sickness (last visited May. 22, 2022).
191 Wikipedia, Virtual reality sickness, https:/en.wikipedia.org/wiki/Virtual_reality sickness (last visited May.
22, 2022).

192 Adrian K.T. Ng, Leith K.Y. Chan, Henry Y.K. Lau, A study of cybersickness and sensory conflict theory
using a motion-coupled virtual reality system, Displays, Volume 61, p1~p2, 2020.
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19% Image source: G. Kramida and Amitabh Varshney, Resolving the Vergence-Accommodation Conflict in
Head-Mounted Displays, in IEEE Transactions on Visualization and Computer Graphics, vol. 22, no. 7, 1912,
1913 1 July 2016.
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194 G, Kramida and Amitabh Varshney, supra note 193, at 1914.
195 G, Kramida and Amitabh Varshney, supra note 193, at 1914.
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B HATRORLALERERL > RFRL RN S EER o b4
B E;Y hw 2504 (Deformable membrane mirrors) o 4B 63 #77 o
FEGRY F 2RI BNEART R ERELF I R FRA A
PR i GEB (eye tracker) & Bz iE BEF AL R Imdlak g R sS4z o
Ao ed T HF B A RZBEREIEDT o 5 BN 2 HER Gl R 5B

Sk # Gk & it (Light guiding optical elements) § 1 % B £ jE3a & L 3 &

HR L RL B4 (B 64) -
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Pupil plane

deye relief )]

dvirtual

Bl 63 7 %2 58 WAL AT T g

19 G, Kramida and Amitabh Varshney, supra note 193, at 1914.

197 US patent publication NO. 2016/0327789A1.

198 Image source: D. Dunn et al., Wide Field Of View Varifocal Near-Eye Display Using See-Through
Deformable Membrane Mirrors, in IEEE Transactions on Visualization and Computer Graphics, vol. 23, no. 4,

April 2017.
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199 |mage source: Yao Zhou, Jufan Zhang, Fengzhou Fang, Vergence-accommodation conflict in optical see-
through display: review and prospect,1, 2, Results in Optics, Volume 5, 2021.
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20 yao Zhou, Jufan Zhang, Fengzhou Fang, supra note 199.

21 3 Yu, A Light-Field Journey to Virtual Reality, in IEEE MultiMedia, vol. 24, no. 2, pp. 104-112, Apr.-June
2017.

22 7ehao He, Xiaomeng Sui, Guofan Jin, and Liangcai Cao, Progress in virtual reality and augmented reality
based on holographic display, Appl. Opt. 58, A74, A76 (2019).
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293 1mage source: Wikipedia, Holography, https:/en.wikipedia.org/wiki/Holography (last visited Jun. 11, 2022).
2% 7ehao He, Xiaomeng Sui, Guofan Jin, and Liangcai Cao, supra note 202.
205 7ehao He, Xiaomeng Sui, Guofan Jin, and Liangcai Cao, supra note 202.
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2% 1mage source: Zehao He, Xiaomeng Sui, Guofan Jin, and Liangcai Cao, supra note 202.

207 \HEHINE S A R AR BN GE o AER B LUK, - #F R - Wikipedia, Vestibular system,
https://en.wikipedia.org/wiki/Vestibular_system (last visited Jun. 11, 2022).
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https://eyeseenews.com/columns/36-news/project/3062-
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%8C (521488 H : 2022/08/03) ~ Maxine, 3 Inevitable Metaverse Legal Problems, Coinmonks,
https.//medlum.com/coinmonks/3—inevitable—metaverse—Ieqal—problems—la37dd3d05e0 (last visited Aug. 3,
2020).

212 T Hap o e 208 -

13 Jeffrey N. Rosenthal and Thomas F. Brier Jr., Real Questions Abound in the Virtual World of the Metaverse,
The Legal Intelligencer, https://www.law.com/thelegalintelligencer/2022/03/30/real -questions-abound-in-the-
virtual-world-of-the-metaverse/?slreturn=20220703024610 (last visited Aug. 3, 2022).

1% Taylor Wessing, The Metaverse: legal challenges and opportunities, LEXOLOGY,
https://www.lexology.com/library/detail.aspx?g=c1872705-cche-49bb-98f4-77092e4f26ec (last visited Aug. 3,
2022).

215 Jeffrey N. Rosenthal and Thomas F. Brier Jr., supra note 213.

218 G > [E]3E 210 o
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(1) 41 kipen¥ - prost skt 2034
=~ B/~ 4 %, 1 US 10088686B2
# P %4 - MEMS laser scanner having enlarged FOV
¥ 374 * Microsoft Technology Licensing , LLC

#P :2016/12/16
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T2 BT ci>m @ e (MEMS) F StdFd BT 5 B % Sep] 817
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R RF AP 102 ¥ X phend BRFEYELY o bdyl
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£ 102 + > BPG170 % LHC #4rk & % 57 » LHC #%ir*t L 2 £ 7 &
BPG170 @ 25 & B @ enR PF Motk 15 > 4k 8 < 12 102 4P I ehF 5t 4
Fobs, k& it 102 AapFf t1 2 22 FIRFEF > 448 L2 102 #5F &en

LHC 45 & & tud 21 £ ph 138 ) 3 £ B FOV en¥i = 284 FOVI <

Time 11 Time {2
LHC

138
/_

Bl 84 k& =+ 102 il 4 FOV1 25 82 7 2 B
Bl 85 fhm AL PEE 12 HnpER 130 RHC 48 % doiks) B3 2 4
BPG170 =2k B ~ 2 102 + » BPG170 ¥f RHC 4= % & st » RHC % i& &

d %16 BPGL70 1812 @p & B 7% — FFMEsis » R F <12 102 & & &

142



A 102 PR 131 4 WRER > - RPEER AR F R 102 418 5t

T RHC k£ & A& jﬂ’.»‘léﬁﬁ 138 ) = B FOV g% = 384 FOV2 -

Time 13 RHC
RHC

138

B 85 k& =~ it 102 & 4i¥ & FOV2 A= k2 7+ & B

143



(2) fi* TRE  Bf TR&EL2 Pk | * U kB LR
FoOrEWEE2 ML ER

S B/ 25 0 US 2019/0086674A1

# P L 4C 0 Augmented reality display with waveguide configured to capture
images of eye and/or environment

¥ 3+ * Magic Leap, Inc

¥ 3P 2018/09/21
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(3) HEB I ¥ » 0 AT hR P
S B/ 25 0 US 10571692B2
% P ¢4 - Field curvature corrected display

¥ 3+ : Facebook Technologies, LLC

¢ 3P ¢ 2017/02/24
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(4) §1* g R nEF 56 /3 BRG] ~ LR R I B EBR
.
S B/ 2 5 0 US 8471967B2
# P ¢4 - Eyepiece for near-to-eye display with multi-reflectors
¥ 3+ + Google Inc.

¥ 3P 1 2011/07/15

N
115
7 L
/ __________ » .

BlO7 6% & RATR B¢ Sehil BiTp £ & 5

B 97 4hom — FE1¢ * & R AT B¢ & (angle sensitive dichroic mirrors)
chig sLiTp sk 8 % % 1000 H 2 oAk E 115 oo 48 & & 105 2 ¢
MEEd 4 110 M8 & 105#&1(@]%4571%41»/&% 115 m 12 2 K
Srens N B RFR M E RS & 110 F RCEE R RN

120 ik 2 F % Boik 50 @ R AL 125 kst 130 ik 48 ] O7 2

154



= RlenfEd & 1myﬁﬁﬁﬁmﬁm% it k& % 100 $* & B AT
B4 1100 & BArR B 4 110 # £ 4 0] » 5t & ik 5 5 b PR B
B ra bk o Ra iR - 0 S h ek T F e R ST H A b
bk e > LIRS & frtE Ik ek Fong o & RaTR Y B
110 # % &4 & #£ 1+ (sharp angular cutoffs) » ¢ H A 4 &€ Frl > B o
BACR Bd Bkt s WiEs AT A LG sk E - Google Inc.#
—fEE G B F B D A EERP AR Y VIR T BT U R

iFv“%E"

EXTERNAL SCENE
o SIDE 201

ILLUMINATION MODULE 210 VIEWING REGION 220

) ( n )

PBS 245 LIGHT PIPE
LC0S 215

PANEL 250 / /
N \
4.‘?;.......‘:‘
P4S
A A A A A
2%

LENS 240 prs /‘

EYE-WARD
SIDE 202

POLARIZATION
BS 260 ROTATOR 225

END
4 REFLECTOR
230

VIIIIIII

E
§
g

240 -k

3
]

270

Qfllillllll A

B O8 L5 i B X Sd 2 4P 4 200 iR A 5 B

B 98 o 4 P 4 200 £ 5 RP fiCe 210~ R F ¥ 215 g " # 220~

g ® 225 2 Ha F SR 2300 % 235 FF 5L FArE gzt ipirk > &

e

155



Bk B4 240 L) F A kA (5 0 k6D PBS2455 H P S BiEA Bk
PBS245 & 5+ % LCOS & 4 250 » LCOS & 1+ 250 & S+ ) P ik 4k ch @ ¥
A4 B (CGl) % > P ihir CGl % 100%7% 15 PBS245 14 » .7 % & » p
F SFenfn ™ 80 BT 265 4 % @4% > 5% 100% 7 15 PBS255 ~ 50%
% 1% BS260 ~ 100% 7% iF 1/4\ 3= B ~ 100%4 4 6 F 5 8 230 £ bt
2% L 100%7 iE 1/4N iR B > 2. 1812 S fhik CGl =k @33 BS260 -
# ¥ 5 50%S ke CGl A BS260 & 44 % i pt= 205 Ao > 50%S # 4= CGIl 7
% BS260 {44 PBS255 2 > & B4 % PR pf= 205 Ao Flt 0 Tk BS260 & &
IR S ik CGl, & T %1% BS260 t44% PBS255 % » & &t % P p=

2057S i CGl, FFF 55 s- g /& o

156



(5) fI* REETRF B * NARBRBEEL - BIFSEEE A2
Yod ek B

SR/ 5, 0 US 10133076B2

# P ¢4 - Hybrid fresnel lens with reduced artifacts

¥ 3+ : Facebook Technologies, LLC

¥ 3P 1 2016/09/13
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2 ~FHUME KRS I
(1) fI* T E2FEF 4
o B/o 24 5, 0 US 11,341,826 Bl
# P ¢4 - Robotic sensing for Haptic feedback
e 7+ P META PLATFORMS.

¢ 3P ¢ 2018/8/21

310

\. S

316
308 Electrical
/ / Current
Source
— | a7
.4':?
9 7_/\

302

ﬂ103ﬁ§§iw~é§ “m.y = %5 13

FAE WA fAV P B v I REZ FORL o bl BTR
AN RFEEERII O S VN 2R AFRRE SR FECH T RE G

Boodeh i 2 e 7 ST BT A S SR b A

BIBERT i RN AL SO g SL YT R gEF T © ARE

161



PG R A F AR REY AT R T R E T4 -

boB) 103 B2 0 % et ¢ L4y 302 i £ w45 ks 310 fAf
WA k5 310 7 u 2 3505 4 484 311 5 4 84k 311 ¢ 5 TR 312 e
30— BB 314 > R EA 3120 A 316 T w4 BT ik 317
Plde > w8 T (5 310 71 e 32 5 BB A 314 U PRTF B AfF
'ﬁ?%aﬁifébitﬁﬁﬁwdéﬁﬁ?ﬁﬁﬁﬁngﬁ—%g,@wmi
4 302 chdp o TRAE 3127 R E Adpa ¥ e 308 ¢ 0 X ¥ 4hE A
314 ¥ rAp ¥R X E g ainiG 309 1+ (Blde R FHXR) 0 # T4

WA 2 314 e B 312 2 F o 4ot - ko ROV ud TR

317 & d F & 316 & BT R 3120 oo n ot 312 o v A
AFETEN 329 F Y ATA Y T BN TulE A~ i 314 ¥ 1

WP TR 312 R EHE A 314 ¢ - B BARLT A EREA
®orL4n 302 A b B A - B BT R ERT S - fiE P
R T A G DR o 3R LT b FRE L Dlded RS T Ak
e B TN AR R BE D TR 312 @ T 314 1
SlAY 2 RRD 4 5 PR L SUR B S enfpa b oo
AFPRHET F NI F o LT TRP AT IR TR EFT
LAY hkifed 2 o HY TR MREY St P MNP RSE LG B
HAAFREDAL YA EL 2T R Y LG By KL 2t S
B L EErenfl v Ak o

162



(2) fir RFRLANESFEF 4
S B/ 2 5 0 US 2020/0142490 Al
# P ¢4 - Haptic gloves for virtual reality systems
¢ 7+ ¢ INTEL CORPORATION.
¥ 3P 2017/08/03
© i VR O KALIER Y P sg e B (GldrE s N 2 HFX G )
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