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I A virtually new world

World, largest listed companies by market capitalisation, $bn

Sector: Bl Energy Financials @ Health care

[Industrials ~EEIT [ Telecoms
End 2006 2016*

0 200 400 600 0 200 400 600

Exxon Mobil — - Apple ——
General Electric ;;m Alphabet
Gazprom : Microsoft
Microsoft = Berkshire Hathaway
Citigroup " ExxonMobil
Bank of America Amazon

Royal Dutch Shell
BP

Facebook

Johnson & Johnson

PetroChina General Electric
HSBC i : China Mobile : :
Source: Bloomberg *At August 24th 2016
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Hype Cycle for Emerging Technologies, 2021

Employze Communications ,

Data Fab
Applications ata Fabric

Al Augrnented Software Engineering Nonfungible Tokens
; Decentralized Identity

Composable Applications

Generative Al

Multiexperience
Active Metadata —__ Digital
Management Humans

Real-Time Incident—" "¢
Center-aa$

Camposable Networks =

Decentralized
Finance

Self-Integrating —

Applications Homomorphic
Encryption

= Industry Clouds

Expectations

Fhysics-Informed Al .

Named Data __
Netwarking

Sovereign Cloud

—— Machine-Readable Legislation
— Influence Engineeting
——— Al-Driven Innovation

Quanturn — “Al-Augmented Design
ML Digital Platform Conductor Tools
Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
.
Time
Plateau will be reached:
less than 2 years 210§ years @ 5tol0years A mare than 10 years (3 obsolete before plateau As of August 2021



Hype Cycle for Emerging
Technologies, 2020

Secure Access Service Edge (SASE)
_— Social Distancing Technologies

Embedded Al

Data Fabric Explainable Al

Composable Enterprise
Al Augmented Development

Respansible Al Carbon-Based Transistors

Multiexperience ___

Digital Twin of the Person
Packaged Business Capabilities __
Generative Al __

Composite Al

Adaptive ML -

Citizen Twin

Bring Your Own Identity

— Social Data
- Private 5G
~. Differential Privacy

“.Biodegradable
Sensors

Expectations

Generative Adversarial

Networks

2-Way BMI (Brain —
Machine Interface)

.

~ Ontologies and Graphs

() Health Passport

Self-Supervised Learning
Low-Cost Single-Board —— -
Computers at the Edge — DNA Computing and Storage

. Al-Assisted Design

SHYb! d)su dj9> ..\w) JJS):\ Juaﬁ

Authenticated -
Provenance
Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity

.

Time
Plateau will be reached:
() less than 2 years @ 2to5 years @ 51010 years

A more than 10 years (@ obsolete before plateau

Hype Cycle for Blockchain Business, 2019

Blockchain in Supply Chain

Blockehain in Logistics r Smart Contracts

Blackchain in Insurance

Blockchain in Education
— Blockechain Rewards/Loyalty Models

@ Blockehain in Government

and Transportation \ |
Blockchain in CSPe \
Cryptocurrency and
Blockchain Regulation
Blockehain in Healthcare 6-
Blockchain in Gaming
Cryptocurrency Custody Services — \
Blackehain in Utilities ——
Blockehain in Oil and Gas @ Blockchain Consortium
Blockchain in Retail
Blockchain in Media
g and Entertainment
2 Strategic Tokenization Blockchain @ Blockchain in Banking and Investment Services
= Stablecain —/ and loT
-
g Blockchain Business Models Blockchain- \
o Smart Assets Based ACH
% | Decentralized Autonomous Payments
Organization i .
Blackchain for Cgustornal _é& ggg‘:::rlll; in Q Blockehain
Service ? .
\- Digital/Cryptocumrency T Digital Asset Exchanges
Blockchain for Advertising @ Fiat Cryptocurrencias

)

Blockehain Society
Blackehain Data Exchanges

Blockehain for .
Lead Generation

\_ ICOs
Distributed Ledgers

of

Plateau will be reached:

o o)

nment |

As of July 2020

As of July 2019
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Hype Cycle for Emerging Technologies, 2018
‘ Digital Twin

Biochips

Smart Workspace
Brain-Computer Interface
Autonomous Mobile Robots
Smart Robots

Deep Neural Network ASICs

Al PaaS
Quantum Computing

Deep Neural Nets (Deep Learning)
Carbon Nanotube

oT Platform
Virtual Assistants

Silicon Anode Batteries
Blockchain

Connected Home

Volumetric Displays
Autonomous Driving Level 4

Self-Healing System Technology
Conversational Al Platform
Autonomous Driving Level 5

Edge Al

Mixed Realty

Exoskeleton
Blockchain for Data Security

Neuromarphic Hardware

Knowledge Graphs

4D Printing

Expectations

Artificial General
Intelligence

Smart Fabrics

Augmented Reality

Flying Autenomous Vehicles
Biotech — Cultured or Artificial Tissue

Peak of
Inflated
Expectations

Trough of
Disillusionment

Innovation
Trigger

Slope of Enlightenment

Plateau will be reached in:
@ lessthan 2 years
@ 2to5years

@ 5to10years

/\ more than 10 years

As of August 2018

Plateau of
Productivity

Time

Gartner Hype Cycle for Emerging Technologies, 2017

| Connected Home
| (Deep Learning

Virtual Assistants -
loT Platform

Smart Robots X N

Edge Computing._ \\

Augmented Data . \\
Discovery N N

Machine Learning
Autonomous Vehicles
Nanotube Electronics
Cognitive Computing
Blockchain

Commercial UAVs (Drones)

Smart Workspace

Conversational
User Interfaces

Brain-Computer Cognitive Expert Advisors

Interface Volumetric
Quantum —— Displays
Computing Digital Twin

Serverless
Paas
56

Human
Augmentation

Expectations

Enterprise Taxonomy

Neuromorphic
and Ontology Management

Hardware

Virtual Reality

Software-Defined

Artificial General Security
Intelligence

Deep Reinforcement
Learning

Augmented
Reality
Smart Dust
Innovation toak of T h of
s Inflated rough o :
Trigger Expectations Ditilliisionment Slope of Enlightenment

Plateau will be reached in:
@ less than 2 years
. 2to 5 years

@ 5to10years

/\ more than 10 years

As of July 2017

Plateau of
Productivity

Time

gartner.com/SmarterWithGartner



)] Wb d)sl:é 2j9> ..\.w) ..\55) B Jv.a.‘%

Jﬁyo)‘bOTcﬁWﬁ)J‘gJ}J&MMAA{J&WL}&;)J@JJ})J}@‘

NP
(Ll 3 ey 2l 5l

A

LA M e ae s 3PS 5 gl 55, e b 3 raa hs Sy 3 2 s

.

oAb P g ey e

..‘A?auu,,w,d;a}_t KR

353 A BY 5D (6,8 513 Ul Sospe & 0lsle ol Sl 51l Yo ssde 53 ek S5 sla g5k ales

33,5 0 S5 Mo Ojso a4 cilizes gla e ja s (gosls ol 51K (G




ot

A
Yy
A\l
Y¥
Yo
Atd
YV
YA

T4

ARl

Y

Yt
Yo
\xd

YA
¥4

Bres

Ol b oy sboee o 4/ o seme sl sla SLE W) 55

S Slwle

Il o / Jloms Jel5 /(S 801 a5

oo ik 5l Ol 4w s Gladl s

s 23 e GBS Gu b Sl SNl 4 s Lol 5SS
Ak

Sl Sledbl Cy e 5 o mes G 5

Spesn Slheogart il Jl ST Gt 5 Sy akis
Slossbes lasls GIUT /L so (slosls 55508 SaSiSS

St Dope ki S St by Gl S Solens o5
St lgme by

Sl (S S et (i d )0 e Hla b ozl Je gla st 3

Laossly s Gk 3 Rl B sle Sl (5lee SlSCus
XML s o5

Lk pa gla,lS

248 Cou S Lasls

SRS glapage sDSL (clag5 55

I (o sl 0L

Sl ol 658 5SS mDIP S5 s  o aalSs o g s o/ 5 2 4a)S
Gdpior S0 i B sl Sl

PRI/l Lol

B e e

o g 5 S

LS b e S S oyl

el ol s

wbie (Bl glaslnl 5 hbse b Jl slacstls 5 ool
Sl plie b e

(e edle 351 ) alne s

A)NVV/AY) b ls

ASP/SaaS

st Qb s [aad gn sl 358

s sl Sl U

(308) s Susd s

Sedle L Ol Sso ol 00380 b g st 5 6208 slalanls
o5l S3lse H31s sl IS/ aSd ot Dlls

A b g (el SSI5S 5 b s

(e50) S jaiis

(L 5l 3 ) sy s RFID /S S g6 S

Silme o st eSS

000 2001 002 2003 2004 2005 I00E 200F 2008 2004 2010 2011 2042 2013 2014 2015 2016

Techrology

Syrthotic Characters/Chathots
Quartum Computing

Electranic Ink/Diaital Fapar/Digital Ink
Niaioe portals

WP P reless Web

Blustaeth

Erterprise Portals

Bigmctric User Igentification/Pavments
Audio Mining/Szeach Analytics

Jini

0 Web

Intermet Micro-FaymentsEpayments
Histed Virtual Deskis pafe blops
AWML

Smartcards

Smaach Aecopnition (Cloud]

4051/ Cable Modems

1
6
Jeva

ValPJVOIP Services/IP Telaphony t 8 B

Head mounted displiys 1
Digita | Signatures/PEI

Pear to Peer

Fersonalicre Fuel Calls

BB E-Markets

BZC E-Cammerce

Mokl Commeros (Payinents (2009 - 15t wierld)
Crlerprise Chat

Semantic We

MYIFI [BD2.11a)

LT ER)

Smartphanes,PoA Phones

Wb Services Intermal Web ServicesBasic Web Services
Manacarputing Malecular Translsiors

[eferrati by Services {Aublic)

MLP Srearchy Interfaces

Grid ComputingFublic MPP Clusters

Location Aware TechnolopyServices

Sgesch Recoanltion [Desktop)

E-Tags/Passlue RFID
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Technology
Text-ta-Speech/Specch Synthesis
&02.15.4/Zighy

Al

amart Dust

Litrawideband

Unlfied Carnmunleatlans

Info Extraction/ Text Mining/Anabytics
OLED/Light Emitting Palymers
M3 [multimedia text)
Bluetooth Netwarking

&0211g

Desktop LUnux for Business

Mesh Networks - Sensors/Wide Area
W-Enabled Business Models
Trusted Computing Platfarms/ Group
WEM3

Holographic storage

Bluetooth Cable Replacement
XBRL

Truth Verificatian

DNA Logle

Computer/Brain Interfaces
Aupmented Reality

speech Recognltlon (Moblie)
Secial Network Analysis

Rs5

RFID {case paller)

B02.15 WiMAX

Wikis

304

Tablet PCs

Internal MPP Grids

Instant Messaglng

MNetworked Collective Intelligence
Prediction Markets

Carporate Semantlc Web
Business Process Platforms
Podcasting

Carben Manotubes

Meodel-driven Approaches/Architectures
Inkjet Manufacturing/30 Printing
PZF VoIP

Biometric [dentity Docs

BPM Suites
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Carbon Nanotubes

Model-driven Approaches/Architectures

Offline AJAX

Event Driven Architecture
Behavioral Economics
Ambient/Glanceable Displays
Portable Personality

Surface Computers

Video Search

Tangible User Interfaces
Extreme Transaction Processing
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Image/Content Recognition
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YD Web

Hosted Virtual Desktops/Webtops
Speech Recognition (Desktop)
E-Tags/Passive RFID

Info Extraction/Text Mining/Analytics
MEMS

Holographic storage

Bluetooth Cable Replacement
XBRL

Augmented Reality

Social Network Analysis

RFID (case/pallet)

Corporate Blogging

Public WIFI Hotspots

Video Conferencing

Web Y+

Virtual Worlds/Environments

Cloud Computing

ebook readers

Home Health Monitoring

Broadband over Power Lines
Consumer Generated Media

NFC (Payments)

Mobile Health Monitoring
Cryptocurrency Exchanges

Electronic Ink/Digital Paper/Digital Ink

Bluetooth

Enterprise Portals
Biometric User Identification/Payments

Internet Micro-Payments/Epayments

XML
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Mobile Commerce/Payments (Y- + 4 - Ist world)
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ASP/SaaS
Smartphones/PDA Phones
Wikis

SOA

Inject Manufacturing/Y'D Printing
Handwriting Recognition
Gesture Recognition/Control
Media Tablets

Activity streams

Mobile App stores

Interactive TV

Consumerization

QR/Color Code

YD Scanners

In Memory Analytics

Virtual Reality

Autonomous Field Vehicles
Speech Recognition (Cloud)
xDSL/Cable Modems

Java

VoIP/VVOIP Services/IP Telephony

Enterprise Chat
WIFI (A+Y,) )

Web Services Internal Web Services/Basic Web
Services
Location Aware Technology/Services

VPNs

Text-to-Speech/Speech Synthesis
Tablet PCs

Internal MPP Grids

Instant Messaging
Location-aware apps

Business Rule Engines

Idea Management

Predictive Analytics

Consumer Telematics
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Alien contact

Alterations of the human body and mind
The artificial
Artificial intelligence
Machine rule/Cybernetic revolt/Al takeover
Collective consciousness/Culture
Cosmology
Creation of the Universe
Destiny of humanity
End of the Universe
Evolution
Existentialism (individual and collective)
End of humanity
The future
Futurology
Former imaginations of the future
Global catastrophic risk

Apocalypses or worldwide disasters and new
societies that develop after the event
History

Historical cycles: history repeating itself
(either on long or short scales)
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Scientific prediction of the future
Secret history
Human fears
Human nature & human psychology
Identity
Isolation & alienation
Language
Alien languages (e.g. Klingon, Huttese)
All humans speaking one language
Current human languages evolving/splitting

The Sapir-Whorf Hypothesis being strongly
true (e.g. Babel \V, The Languages of Pao)
Universal translators (e.g. Babel fish)

Military/conflicts

Cyberwarfare

Space warfare

Weapons in science fiction
The nature of reality

Determinism

Omega Point

Interpretations of quantum mechanics

Parallel worlds or universes
Philosophies and philosophical ideas
Political ideas & Governance
Religious ideas
Simulated reality & consciousness

Sociology and sociobiology

W ) 5 S8 o b Dl g o
SE PR A
Lol i S 5 Ol S a8 Oladl and 550 5 05 slacl,
e Sl
S sl
S pule

Lol slacily, 5 by,

Archailect

Artificial intelligences
Androids and Gynoid
Artificial life
Biological robot
Cyborgs

Robots and humanoid robots
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oY LSS Replicants

00 ol (oL sa Simulated consciousness

o oAl i leisatle ols 50 Beings of pure mentality

ov oLl iyl 5 b 055>~ LI Noosphere—the "sphere of human thought"

OA lacaxs  Characters

04 Y S SNl s e el The Golem

7 Ol gs The Ignorant Friend

£ s ksl The Mad Scientist

£Y Ao e by eyssy S e olis oS U Redshirt

£Y Las Lo Olsss Space Pirate

Al 3w ! Super Soldier

£0 i b 5, 3l s Clones

4 s, sluls  Dinosaurs

1% o3l 3 ol Extraterrestrial life

FA ot e b gl Hypothetical types of biochemistry

#q Sy oo Alien invasion

Ve olin 3 Astrobiology

V) L3l OIS, strong like aliens

VY (s M‘)ﬁ“’ Jeao o) AJ;LIJ.arJ.a Jyo! Principles of non interference (e.g. Prime Directive)

vy sbas 5l ely Message from space

vt (Gsmigd b 5 Syl glls) Swse,l  Living planets (both sentient and non  sentient)

Vo e a5 Hive minds

v sph o dbys 5 ilwe o3 SselS baw g sl 3 Oluss 5 acawass  Infomorphs—memories, characters, and
consciences of persons being uploaded to a
computer or storage media

W S e Mutants

VA <& x5 Shapeshifters

V4 oLl .1 Superhumans

As (,_,,;tf)\ | Superorganisms

A s joa  Symbionts

AY S glad Slasrpe b e s UFOs

AY 0Ll (olSS 5o 4 0Ll b Dbl (S5 sl Uplifting using technology to "raise" non
human animals to human evolutionary levels

AY Ol Ol pilas 4 3 Ancient astronaut hypothesis

Biohacking/Amateur biotechnicians
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Artificial organs
Additional or improved senses
Remote sensing
Bio implants
Bionics
Cybernetics
Brain transplant
Cloning
Exocortex
Genetic engineering
Super race
Intelligence amplification
Invisibility
Life extension, Biological immortality, Universal

immortalism and immortality
Cryonics

Digital immortality

Mind uploading

Organ transplantation
Prosthetics
Memory

Memory erasure/editing

Memory sharing

Group mind

Mind control

Mind occupation

Mind parasite

Two or more minds coexisting in a body

Human and alien coexisting in a body
(see Tales from the Planet Earth)
Mind swap

Mind uploading

Neural implants to directly interface with
machinery
Psi powers and psychic phenomena

Clairvoyance

Precognition

Retrocognition

Telepathy



Yy

\YY C\)J\A.l.:.,«j‘gruq-lg;sf

\YY Sl oo
\Y¥ s 5 Sy U5 S a5 sl 013 50055 sbas sl 5l ealiza
\YO (Li-}'LNj)JJ gé)bk_izjs mej J\} B 6)'./\)') A)U.;‘ J,\:x;
s PR
VYV BEL eb )‘ JL&Z}‘
VYA Y@&;;ﬁjgh}uLﬁuwdu);p_msuql;ﬁy@guwm&.\g
\Ya X axil O

Telekinesis
Paradise engineering
Psychedelia

Resizing (size changing, miniaturization,
maghnification, shrinking, and enlargement)
Shapeshifting

Teleportation
Transhumanism & Posthumanism

X ray vision
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Artificial worlds

Alien Zoo—a zoo where humans are kept as
exhibits

Arcologies—enormous habitats
(hyperstructures) of extremely high human
population density

Cyberspace—the new, virtual territory of
societal interaction

Domed city

Endemic
Floating city
Future of the Earth

Climate change—science fiction dealing with
effects of anthropogenic climate change and global
warming at the end of the Holocene era

Megacity
Seasteading & ocean colonization
Pirate utopia
Reality Television
Space colonization
Colonization of the Moon
Pantropy
Other planets
Desert planet
Mars
Terraformed planets
Space stations and habitats
Underground city
Walking City
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Adhocracy

Anarchism
Apprenticeship
Assassination
Capitalism
Evil corporation
Megacorporation
Neo feudalism
Privatisation
Cognitive liberty
Communism
Decentralization
PYP system
Dystopias and utopias
Environmental pollution
Overpopulation
Technological utopianism

Totalitarianism

Ecology

Environmentalism
Economics

Economic inequality
Eugenics

Fascism

Galactic empires

Legal personality
Libertarianism

Limited franchise republic
Mass surveillance
Militarism

Mind reading and mind control
National security state

Nepotism
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Y0 Sl b, Slss = s Totalitarianism vs. Libertarianism
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Artificial gravity

Artificial intelligence
Asteroid mining
Astronomical engineering

Brain—computer interface
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Cloaking device

Emerging technologies

Holography

Resurrection

Robots

Self replicating machines

Simulated reality

Star lifting & stellar engineering

Stasis device

Total conversion as energy source

Mecha

Megascale engineering & planetary engineering
Megastructures

Dyson sphere

Molecular manufacturing & Nanotechnology
Molecular assembler

Alien technology

Far advanced technology for the time

Virtual reality, mixed reality, augmented reality
Infosphere

Metaverse

Weapons in science fiction

Accidental travel

Colonization of other
moons, asteroids, etc.

Embryo space colonization

planets,

Generation ship
Interstellar ark

Uploaded astronaut
Terraforming

Space exploration
Interstellar travel/Starships

Faster than light travel and communications
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ingestible pills

Lab-on-a-chip

liquid biopsy

TRICORDER

microbio medicine
nanomedicine

neuro bio feedback
Neuroprosthetics

organ printing
Personal_ized medicine, full genome
sequencing

personalized medicine
Regenerative medicine
RNA Based Therapeutics

Smart Drugs

Sonogenetics

Stem cell treatments
Synthetic Biology
Synthetic Genes

Tissue engineering

Transcranial Magnetic Stimulation

Wetware Feedback
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YD chips
Actificial Intelligence

Blockchain

Cognitive Computing
Computational Semantics

Containers

Deep Learning

Machine Learning
Machine vision
Memristor

procedural storytelling

Quantum Computers

Sentient Software Systems

Sidechain

Silicon Photonic

Smart Contracts



AR (e 5 gy i (32b) (55 ,Ub Lo (sl (g,9Uid £ 0 Jund

Glasl 3 sl s wbd g lally 55
M (DLl b oy sbwa sl ae) Sl 5 Ly Software Bots

YA O slaslg aolen) a5 5 iga Swarm Intelligence

! (Gl el clasein L S G8 mle) U3, 01 Aerogel

v & san ey Atificial Skin

v sl ,L BioMaterial

¥ kst 1L Designer Nanocrystals
~ (s pods 581 5,500 S s S ol ganio E-textiles

4 4 5 Graphene

v (3o S a0, Bl ;348 mle) mlo o) Liquid Armour

A s L= sl,al  Mega Magnets

A (Al o 35 5 L, alb a5 53l8) sy ol Living Metals

Vs Sl Liles Lieid gl 5l ol 5o eSSl slse) lse 13 Metamaterials
(L5605
Wl e s sl s 5B sl 0T s S g5l) g5k p e Metal foam

(LS Jaxd (558 U35 03 S0 G

VY slse 5t Nano Material

Y S5l slse Nanophotonics

V¥ Sl il Sl Nanostructured Ceramics

\0 oS 53l e s Next Generation Hybrid Materials

VP S ol Sl L odiln oS oslye )gy, LG sl Programmable Matter

(M)ﬁ?&ﬁ \).‘.j d)).v CnSs “".'.J“o G‘.;:ULVJ) eL’JK.? ¢J§.~:
VY Jus s, Reactive Materials
Serlosge i (55 o) e &S ST 5 (58 el sl 5e)

(W55 ad ool A8 o3l 3T 0 LG

A (S 5 555 4 355 un i ile) sl g o 53 555 310 Self Healing Materials
)4 (s)sn b ol i Cgm) lss 5y 5 5l SPrAy On Materials

" Ry Stlnil (S9s Ss stretchable Electronic
A (o5 Loy ool Dsmen @ol50) SUT 5 Superalloy

YW Ol 534S Soslize 5 s 5l iz (lesle) Sl 5 s Thermo Bimetals



e @ ply g y50B95 S (559L8 gy alb g (Syre

(.J.Mda olis ‘;(,gb/w O i oles

A (LS 51 ey S 35) S sSU1se 5 sl Thermoelectric Materials
by
\ wh iy ) S slagne. Control System
A sy Osds slasly,  Drones
v =L, sla )l lese, 1s,  Hardware Robotics
¥ =L, 5t Nano Robotics
o Sl plssl Swarm Robotics

(A b by (3L 5 3l (6 ,1as)

& Syl e Utility Fog
o dlaill & 55k alaas bl Jles sl 5,5
(A3l gr 2 500 IS S

\ el ool Activity Based

Yookl i e D e sas el Sl Avrtificial Immune Systems
(04 sl bl Sl pledl

v (LS5 Cusn asets ile) S0 jsn asnis  BiOMetrics
¥ VU ol b slap iy 5 Jale gt High Assurance Platforms
0 s Ll 6 )\iS 5., ldentity Based Encryption
(51315 e pamie o pn Dbl lil (65108 5s )
. S = 5SS s Micro Movements
v s Sk wled 0 3 0L asis Microwave Heartbeat Detection
A sl (6,5, 51,08 > . Post Quantum Cryptography
4 55l LK e, Quantum Cryptography
Ve S5 4 s ot Self Patching Network Defence Systems

(Lled Glayssn ) 25 Ll e o gl S0)
1 s Slaesls Synthetic Data

VY (43 50,0 Lasets Alen) § pa o,800250 Visual Fingerprinting



)\l

(o8 (o Awd (3ib) Sl bbb (g (5,9Ld 20 Juad

\ e

AR

'Y

\Y

V¥

Sles 5 laates Gl sis

(bS5 55 Ol Glasin wle)

s

(g 4l o 31 3G LT 368 e Sl
(S0 gt ) oot

(ol 0 oS5 sl Sl 518 (5 )

=S slad st s

D 35585 ;5!

Oldee o e 53 D3 S b bl bl la i 21)
(Asled o Jos ol

EMG i

(Sl otlas Sl glacdle ed sla i)

N BT

S ol 1y peblins 1 slacil S| Lls & (65 gnies)
(Lls

S Sl 5 S i

(555 sl s (Sl G s3I (sl i)

Odd 3 ) s

Al ke o8 o Camlar s 0o Sdd e Sla i)
(Ll e

g O3y (5518

rlesamis (S5 s

S P g

Lo 5l

Ols LS losas Hle bbby ooy Slods ) suis 45 sa2ms)
(Ll oo gLl |y o by eale pir  pumrbline

Sls Ol ) piw

Oy Gk Sl L psad dbBadbd Aol S o))
O 4 e 5sS3a, 5l edddlagl 8 oS o,

(J\.«S@ \:ﬁélijﬁ

u)‘}w
Autonomous Sensor Systems

Bio Markers

Biometric Sensors

Carbon Nanotube Sensors

Electrophoresis Sensors

EMG Sensors

Hyperspectral Sensors

Micro Electromechanical Sensors

Molybdenite Sensors

None Sensors
Screen Printed Sensors
Sensor Fusion

Smart Dust

Time of Flight Sensors
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nanotubtibres

DNA-basell data storage
Malaria eradicated by introduction of GM
mosquitos

Human genetic engineering legalized

Tattooed circuits(video tattoos on human
body)

Cloned human being

Microbe-sensing food packaging
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Pandemic by synthetic organism

Probable

Prophylactic antibiotics banned in animals
Personalized micro biome theraPY
Ubiquitous bio-sensing

Animal-free leather

Over-the-counter genome test

Stern cell treatment for Parkinson's disease
Bioluminescent household lighting
Analytical underwear

Last antibiotic discovered

Human organ cloning

R.FID for personal data. storage
YD printed bio nano scaffold

Microbe-sensing food packaging

Present

DNA dating agencies

Gene therapy

Synthetic organisms

genetic testing for inherited diseases
Body hacking for sensory augmentation
YD printed orthopedic implants
Commercial pet cloning

Plastics from crops
Pre-emptive medical interventions based on
genome

Pharming humanized animals for medicines
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Travelling wave nuclear reactors

Fuel cell powered light passenger aircraft

Commercial ocean thermal energy

Micro-scale wind and water harvesting

Wave disc engines for vehicles
Yd printed lit for vertical agriculture
High-speed pedestrian walkways

Hyper-loop mass transit systems
Tokomak nuclear fusion for power

Satellite beamed space-solar power
Probable

Consumer spot-pricing of electricity

Artificial photosynthesis of hydrogen

Ambient RF energy harvesting

beamed energy For ecological monitoring &
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Transparent (organic) solar cells on
skyscrapers

Biodegradable batteries

Motorway lanes for autonomous vehicles
in-road inductive charging for electric
vehicles

Synthetic meet in supermarkets
Present

Cheap concentrator solar

Aerogel building insulation

Vibration energy harvesting

Community grids

Demand responsive domestic appliances
LED street lighting

Electric grid-scale storage

Domestic power plants (CCHP)

Smart meters

Algal biofuels

phase out of incandescent light bulbs

Nano-techjf(f:('; -p-¥

Possible

Polaratronics enables computing near speed
of Light

Room temperature superconductors

Quantum dot night vision windows

Autonomous data density self-replication of
crude non-biological systems

graphene super capacitors

IBM makes feature film from animated
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atoms

Fully plastic transistors

Nanotubes for synthetic neurons and neural
implants

Next generation super-light composites

)« + atoms per bit data density

Probable

Meta-material antennae

scrunchable screens and devices

Lab demo of optical meta material cloaking

Nanotubes for synthetic neurons and neural
implants

Methanol fuels cells for consumer
electronics

Present

Antibacterial nano-particles for clothing

Nano-particles in cosmetics and sunscreens
Plastic printed electronic circuits

Quantum dot televisions

Nanoparticles for cancer imaging and
treatment.

Scaffolds for growing stern cell body parts
Templates for protein crystallization

Self-healing paints and surface
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Digital Jl g --¢
Possible

Hacking of implanted neuro-devices
Cities ban human drivers

War forecasting algorithms
Commercial airliner highjacked via smart
phone

Warfare merges with gaming
Robots outnumber human beings

internet of things exceeds ) trillion devices

Lifelong avatar assistants
Recording of entire human life from birth to
death

Domestic fridges sense use-by dates

Fully autonomous battlefield robots
Quantum computer used for material
design

optical computing
Probable

real-time language translation

Quantum computers for crypto cracking
Analytical underwear

Al in GP surgeries

Unassisted robotic surgery

Internet of things exceeds 0 - billion devices
Lip-reading CCTV

Cyber attack causes citywide power cut
Battery-free wireless communications
Autonomous electric taxi fleets

Physical credit cards become obsolete
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insect sized surveillance robot

Al in autonomous drone combat

Solar flare knocks out GPS on network
Present

Mobile phone cut number people

Internet connected Toothbrushe

Crime prevention algorithms

Basic brain-computer interface for gaming
interconntinental robotic surgery

mobile traffic dominates internet

neuro-tech(s (20 -

Possible

Hacking of implanted neuro devices
Brain-computer interfaces widely
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Routine brain finger printing of air travelers
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Dream imaging and recording via FMRI

Communications devices widely embedded
inside the human body

Artificial neuro-writing of basic thoughts
Brain prostheses to enhance or erase
memory

End of dementia

Probable

Thought controlled wheelchair

Eye tracking in mobile phones

Intention decoding algorithms

Adaptive electronic assistant to prevent
information overload

Artificial retina implants

Hangover-free alcohol substitute

Mood -sensing Machines

Present

Cochlear implants

Brain fingerprinting used in court

Nootropic drugs for medical and recreational
use

Prosthetic limbs controlled by thought

Neuro imaging of active brain areas
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