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Knowing more about Metaverse

Metaverse

Wikipedia defines the metaverse as follows:

In futurism and science fiction, the metaverse is a hypothetical iteration
of the Internet as singlet, universal and immersive virtual world that is

facilitated by the use of virtual reality and augmented reality headsets.

In colloquial use, a metaverse is a network of 3D virtual worlds focused
on social connection.

Individual users have their respective avatars (similar to the user’s
physical self, to experience an alternated life in the virtuality)
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Book: Snow Crash (1992)

THE "1 SClENCE FICTION BESTS R
Neal Stephenson
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Science fiction book by NEAL STEPHENSON QNEAL STEPHENS o) ﬁ

Metaverse is the name of
the network world

Use headset for VR
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Ready Player One (2018)

:

Real World

Virtual World
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Avatar (2009)
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Metaverse

Metaverse = meta + universe

Metaverse is not a company name

Facebook changed corporate name to

Meta (Zuckerberg announced in 2021) 0 Meta

Internet starting from 1995
PC, smart phone, VR headset +eyeglasses

Metaverse starting from 2021
BIGANT: Blockchain, Interactivity, Game, Al, Network(5G), T(loT)
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Metaverse

A virtual world built in real world for social, entertainments, create,
exhibit, educate and exchange activities.

Eight key characteristics of Metaverse: ldentity, Friends, Immersive,
Low Friction, Variety, Anywhere, Economy, Civility

Avatar{t 5, identity in virtual world
Low Friction: minimum delay
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Roblox | af
games

On-line game platform and game creation system, Robux is its virtual currency.
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Al Seminar held
at Animal Forrest

Travis Scott sinng show
in Castle Night

Graduation Ceremony
UC Berkeley held at
Minecraft
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Metaverse environment

1. Graphic Display power, GPU
2. VR technologies

3. Al technologies

4. Games Engine

5. Blockchain technologies
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AR and VR Groupl (without VR, without AR) Group2 (without VR, with AR)

AR
Augmented
Reality

VR i , Wi Group4 (with AR, with VR)

Virtual Reality
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Photo taken with Augmented Reality
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Device with Augmented Reality

Adding additional image and explanation in real world
» Augmented Reality
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MR and XR

Is the physical

environment, at least

| Yes visually, part of the No l

experience?

AR-CONTINUUM

Assisted L P Mixed
Reality AR SRR Reality

VR-CONTINUUM

Atomistic Holistic
Virtual Telepresence Virtual
Reality Reality

Technology

Content

Diagram taken from International Journal of Information Management 66, opinion paper
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Head and hand devices

; 7 Dorsal side
R 6 Ventral side

(e) Mapping the longitude levels to
(d) Height the tracking results

(a) Overview (b) Longitude (c) Latitude
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Head and hand devices
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Training with Augmented Reality

Training with Mixed Reality
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SWIFT
Society Worldwide Interbank Financial Telecommunlcatlon

Devil inside small details

APP air-ticket > airlines company
insurance > insurance company

Devil inside small details

Travel company
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Bitcoin

A decentralized digital currency that can be
transferred on the peer-to-peer bitcoin
network. Bitcoin transactions are verified by
network notes via cryptography and

recorded in a public distributed ledger called
a blockchain.

Transaction Ox012 BCFGaS 12
From :

o

Bob (Buyer)

Boh Bitcoin Sal!y Bltcom
Address Address

Blockchain 1.0 - Bitcoin

Sally (Seller)
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Binance - Buy, trade and hold cryptocurrencies

Binance coin BNB

Bitcoin BTC ERBAMBEBZZFIEAR
Ethereum ETH RERBEIE%R7 sfEETT

Galxe GAL 2022-10-08 16:41

Green Metaverse Token GMT
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Blockchain

A digital database or ledger that is distributed
among the nodes of a peer-to-peer network.

A database structures its data into tables,
whereas in blockchain, structures its data into
blocks (stringing them together). When a block is
filled, it is set in stone with timestamp.

Blockchain allowing database to be spread out in various network nodes
at various locations.

Blockchains are best known for their important role in crypto-currency

systems (e.g. Bitcoin) for maintaining a secure and decentralised record
of transactions.
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Blockchain: Information from Wikipedia
4 Block 10 A 4 Block 11 A
Prev_Hash Timestamp Prev_Hash Timestamp
—
Tx_Root Nonce Tx_Root Nonce
\ —/ —/
Hash01 Hash23
HashO Hash1 Hash2 Hash3
Tx0 Tx1 Tx2 Tx3

Previous Cryptographic Hash, Time stamp,

(

Block 12

\

Prev_Hash

Timestamp

Tx_Root

Nonce

\_

—/

Transactions Root,

Nonce
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Experience Remote training, AR/VR/XR, Avatar

Discovery Data Analytics, Al

Creator Economy Digital As_sets, loT,
Blockchain, NFT

Spatia| Computing 3D Scc?n_e recopstruction,
GIS, Digital Twins,
Blockchain, edge

Decentralization computing, Al

Voice, Head mount display,
Smart glasses, laser
holographic projection

Human Interface

Infrastructure Cyber-security, data protection,
5G, wireless communications, Al
computing,

Shared resources with independent indemnification, not belong to one organization
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8. 5G

9. Al

10.loT

11.Game, Art and Culture
12.Future Look

Conclusion

Questions and Answers
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.getURLfromID(49214) m
Not Copyrlghtable http //127.0.0.1:8080/protocol/ ‘.
quTMyOAGQE‘Nf'? iEx07HOPktuBtEtahsdxv4n15£Y2
but can be owned Gz GrmerV zzblfkPpblaX4eVrXr3i3UlArad4qov =

A/
Cow

v---- Art, assets, files, etc.

NFT JEE'E{E¥ is a record E&Eon a blcokchain [&Pf## which is associated with a particular
digital or physical asset. The owner of NFT is recorded in the blcokchain. The record is
backup at various locations in the network, hence requiring a lot of crypto work requiring vast
electrical energy (100TWh in one year). NFT is unique.

Metaverse and NFT is related. Need to be decentralised.
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NFT
Linking Painting and NFT
Blockchain

Artist upload painting

Upload
painting to
Blockchain
to establish
Contract
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@ NFT in picture head

2222 Monkey Kingdom
32x32 pixel 10000 Phanta Bear

1 Jan 2022

Sold out in 40 min

Little Fighter -
Mar 2021 0.26 Eth = US$1000
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©

#9 CryptoPunk#5217

US$ 5,590,000
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#1 Everydays: the First
5000 days (Beeple)

US$ 69,300,000
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Damien Hirst
10000 paints each sold at £1800
5149 Real 4851 NFT
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Blockchain and NFT

05

Bob (Buyer)

1557

Bob (Buyer)

Bob Blockchain Address

Transaction Ox012 BCFG!IS 12

From :

Bob Bitcoin Sal!y Bitcoin
ﬁddress ﬂddress

Blockchain 1.0 - Bitcoin

Evolution
of
Paradigm

Contract 0x012BCFG4512

Code !
(Scripting

language)

m |

aPN

Sally (Seller)

Sally (Seller)

Sally Blockchain Address

Blockchain 2.0 - e.g. Ethereum, ...
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Fungible
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Non Fungible

Real World Virtual World

E'E{EFungible: can be substituted, can be divided
JEEE{E Non-fungible: cannot be replaced, cannot be divided
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2.4kbps 14.4kbps 3.1 Mbps 100 Mbps 1 Gbps ? Gbps
1980 1990 2000 2010 2020 20307
Analogue Digital Mobile Mobile Massive ?
Voice Voice Data Broadband Internet of

Things
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5G utilizing Multi-antenna communication

Datain 1 — —>» Data Out 1
Datain2 —,| & + | —» DataOut2
£ 2
® o
Datain3 —> = 2 [ DataOut3

=
Datain4 —> —> Data Out 4
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5G

700
600
200
400
300
200
100

Time delay upon receiving in ms

629
i 700
[ 600
B 500
- 400
212

- 151 172 300
i 98 200
100

WIFI 206G 3G 4G HSPA+ 4G LTE 0

5G Time delay upon receiving within 10 ms

Number of Base stations in China
(unit in 10,000)

m4G M 5G

575 584

2020 June 2021

Short delay or low friction is an essential requirement for AR/VR
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1950  Giving intelligence to machine (Rule based)
1980 Machine learning, speech recognition, image recognition, playing go, dialogue
2006 Deep learning, higher prediction accuracy
2007 Li Fei Fei, ImageNet assembling a database of 14 million labelled imaged
2011 Microsoft explored Speech recognition and IBM’s Watson
2014 Google acquired Deepmind, coming deep learning and reinforcement learning
2016  DeepMind’s AlphaGo defeated world champion Lee Sedol

e 9
IC“ _ "‘o Google DeepMind . ,aco
b A‘ p h a G O KBA thdNP p tht h s

Vs

Lee Sedol
ESiiva
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Features Extraction # Feed-Forward: multilayer neural nets, convolutional nets
N —- p— —
y=sign| > W .F.[X|+b
=1 # Feed-Back: Stacked Sparse Coding, Deconvolutional Nets
Trainable Trainable Trainable — — -
—! Feature » Feature » Classifier/ —
Transform Transform Predictor
# Bi-Drectional: Deep Boltzmann Machines, Stacked Auto-Encoders
Learned Internal Representations
e - S
= Norm _._Filter - H{)ﬂ_ = featl_n'e 1 Norm -I»FihlﬂI - I\_Icu— = feah:;re # Classifier
Bank | |Linear| |Pooling Bank | |Linear| |Pooling
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Al

Al is required for computing vision, deep learning, natural language and smart phonetic for
providing the required immersive experience for virtual world.

2021 Metahuman Creator tools for making a 2020 Live Link Face can capture human
virtual 3D human face (in a shorter period) face into virtual world
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loT Internet of Things

All devices can be connected and send the information, respond to information.

Main characteristics
Intelligence, Connectivity, Sensing, Expressing, Energy, Safety

% Internet
of Things
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Internet of Senses
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6G

. - Brain Computer Interfaces
S ! g ht MuItisensgryttechnilogies
Taste Metaverse
Smell
Touch i e

. ________/____-/1; )

Hearing _ o
Kinaesthesia N

kinaesthesia o

Physical world

Diagram taken from Theme article: Digital Scent Technology
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On-line game platform and game creation system, Robux is its virtual currency.
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Roblox

On-line game platform and game creation system, Robux is its virtual currency.

Players
purchase
Robux

#
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Players use
Robux

Members pay
Subscription

Pay to play
game with fee

Purchase
Virtual items
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Roblox Corporation

Experience Remote training, ARNVR/XR, Avatar

Discovery Data Analytics, Al

Creatur Ecﬂn DIT'IY Digitﬂl .hslset51 |{3T,
Blockchain, NFT

Spatial Computing 3D S-:F:tnle recor_‘ustruction.
IS, Digital Twins,
Blockchain, edge

Decentralization computing, Al

Voice, Head mount display,
Smart glasses, laser
holographic projection

Human Interface

Infrastructure Cyber-security, data protection,
A5G, wireless communications, Al
computing,

From Share Perspective

Eight key
characteristics of
Metaverse:
‘ldentity
‘Friends
‘immersive
Low Friction
*Variety
Anywhere
‘Economy
Civility
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Roblox Corporation

Valus Prog
Mission

Users: Connect, share, meet and

Yision
build & human co-experience platform that enables Rﬂfl'lﬁl'til'lvﬂ o p— AT,

shared experiences among billions of users
Devedoners: sarn money. develon tools.

i r"' ‘t“‘
o 'n“
“"'r.,_ Immersive, Low-Friction
R h [[: '_| 3 Virtual Platform
obux (Lurrency Fi t
inancia
o ROBLOX Technological
R’EVEHUE P Lt Mﬂ‘dﬂ‘l
Model
Earnings from Entirely User-Generated Virtual
transactions on the i o Experiances
platfarm . o
h“‘ i
‘.“'\ l"
Internal Ad Network b T Myriad of virtual experiences, easily accessible,
. s and free to users. Platform easy to use for
developers and creators.

Distribution
Model

Content Flywheel Social Flywheel m
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Game

Game - 6 arts
Rites, music, archery, chariot racing, calligraphy and mathematics
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GameFi

GamefFi is the combination of Gaming and Finance.
Game is not an entertainment, but a way to earn. (Vietham)

NFT as a Service (NaaS) model

Web3, NFT and Blockchain Solution

Shoptifi: No coding knowledge

Naas platform

NFT blockchain, properties inputin the Google form
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A Metaverse Conference
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Metaverse

Co-existing of Real and Virtual World

In real world, facilitated learning
required a space for gathering, aids for
interactivity, members who contribute
and a facilitator

In virtual world, it is characterised by
simulated scene, boundless exchange,
immersive experience and free co-
creator
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Metaverse

Web 3.0
Shopping
Dining with virtual figures, Avatar

Five senses: Eye, Ear, Nose, Tongue, Skin
Electronic spoon

Unlimited immigration
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Metaverse as a tool Metaverse as a target
Office ~ Social Life Game Business
, | _ e.g., Fortnite, Roblox, _ . _ _
¢.g., Virtuworx, Gather, Infinity. Sandbox, Sorare, * ¢.g., Blockchain as a Service
Teamflow. Virbela. FB e.g., Facebook Horizon, IHluvium, Uitra, Pokémon (BaaS), Ethereum Blockehain
HorizonWorkrooms, Second life, VRChat, Zepeto Go, Upland, Forza Horizon, as a Service (EBaaS), DeF1,
Accenture Nth Floors .. Decentraland, Twitch, ‘?-Idl' ' . NFI
Atlas
_ Rolc Play Real Estate
Education Healthcare . -
e.g., Earth2, Treeverse,
: e.g., EndeavorRX, Cryptovoxels, Worldwide
e.g., Quiver coloring, HP e.g., DeHealth, MS HoloLens; Dreams questers Wehh, Sommium Space,

* Reveal: 360° Video Experience | | 3D MRI Visualizations for Vein RRHAREE CSC

Information taken from International Journal of Information Management 66, opinion paper
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Metaverse User

PC
Metaverse Platform
Metaverse Data

o Static Information

Metaverse Content User information,
Avatar information,

N Biometric, ...

AR/VR Device Login / Service Request : g— Dynamic Information

Behavior information,

/ Biometric, ...
Metaverse System
Metaverse
Mobile R o N
SIW
Servers / Firmware
Hardware
Network Attack
. . Database Attack
* Denial of service 1 ;
i * DB misconfigurations L S/'W & H/W Attack

* Phishing/Botnet
* Man-in-the-middle
* Sniffing/Spoofing

* SQL injections
* Unmanaged sensitive data
* Weak authentication

* Insecure system architecture
Exploiting unpatched

Diverse IoT device * Unsccured network ivi ki
* Privilege abuses * Malware

* Inadequate logging and ¢ Ransomware

weak auditing * Awvatar copy

|—' Device attack

+ Exploiting unpatched firmware
* Vulnerabilities on memory,
physical interface Attacker

* Malware

Diagram taken from International Journal of Information Management 66, opinion paper
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Metaverse Court
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Metaverse Asia Expo 202
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Metaverse Asia Expo 2022

Iy fall
*wqg
AuditoriU .

Exhibition Booth
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Metaverse Asia Expo 2022
OPPA

SYSTEM LIMITED
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FinTech Week 2022

31 Oct to 4 Nov 2022

Pushing Boundaries, Reaping Benefits
A gathering of global leaders in innovation, technology
and finance.

Organised by the Financial Services and Treasury
Bureau, HKSAR
With 250 speakers.

To support the emerging technologies Web3 and the metaverse as a focus of this year’s
event, we will issue non-fungible tokens for the first time to test their ability to engage
participants.

At the same time, the Government will issue a policy statement on the development of
virtual assets in Hong Kong, demonstrating to the global virtual assets community our
vision of developing Hong Kong into an international virtual assets centre!
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Metaverse

What is Metaverse?

Technologies: 5G, Al, Big Data, Block Chain, NFT
Web 3.0

Decentralization

VR Tools

Infrastructure

Game, art and culture
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Life Long Learning

EARN
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Questions and Answers
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