On Space & Cyberspace

Space - Cyberspace

Responsibility — Protection
Ethics — Social Responsibility
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Internal and external factors affect massively

ECONOMIC DEVELOPMENT
PROFITABILITY

INCREASE INCOMES

Increase or Decrease of POVERTY
SOCIAL BENEFITS

GENERAL WELL-BEING

SO = A W N R

Also, disturbances of the SUPPLY CHAIN locally and globally affect

1. ECONOMIC SURVIVAL
2. VITALITY & GROWTH
3. DEMONSTRATIONS & REVOLUTIONS

But ABOVE EARTH or SPACE-related issues affect our
PROSPERITY & SECURITY & WELL-BEING
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2023 ...

What is the theme of the G20 237
The theme of the Indian G20 Presidency,

One Earth, One Family, One Future,

drawing upon the age-old belief of Vasudhaiva Kutumbakam, was endorsed
by all.



2024 ...

2024 G20 Summit

Theme: "Building a Just World and a Sustainable Planet”
Host: Brazil

Key focus areas: Addressing global challenges with a focus on social
inclusion, the fight against poverty, energy transition, and climate action




2025 ...

[LODE K'EX

G20

OUTH AFRICA 20

Sustainability



Earth
exists as part of the
Cosmos



OURANOS ...

How
Space
affects
Life, Social Policies, Wellbeing, and Prosperity,...
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1. Space ...
The new frontier
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Our ... tiny ... Solar System




Our Home ... so small ?

Jupiter

©139,820 km

Earth’s Moon

© 3,475 km

The Dwarf Planets

@ 6 0 @ @ O W

Orcus Ceres Sedna Quaoar Gonggong Makemake Haumea

» 910 km @940 km 995 km ©1,110 km 1,230 km & 1,430 km © 1,560 km



Our first steps ... into ... Space

1957 — First satellite launched: Sputnik1

1961 — First human in space: Yuri Gagarin

1965 — First human spacewalk: Aleksei Leonov

1969 — First human on the Moon: Neil Armstrong

1984 — First untethered spacewalk: Bruce McCandless

1998 — First modules launch to begin construction of the International Space Station

15



Americans ... in Space (215t Century)




Americans ... in Space ... 2021

SpaceX said it will send someone around the moon on its BFR vehicle and
will identify that person at a Sept. 17, 2021, event.
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Mapping & Collecting Data from ... Space

NASA PDS NASA JPL SOLAR SYSTEM DYNAMICS
TNG AND CENTAR OMALL-BODY DATABASE PLANETARY SATELLTE ALANETS AND PLUTO HORZONS
DAMETERS SEARCHENGINE PHYSICAL PARAMETERS PHYSICAL CHARACTERITCS | | BATCHINTERFACE DATA

\
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LARGE LARGE AL | ATERODSOF
ASTEROIS COMETS ASTEROIDS INNOWNSIZ
PYTHON

ILLUSTRATOR 8
PHOTOSHOP
BLURS COLOR

LABELED ORIECTS LARGE OBJECTS SMALLORJECTS — ORIECTS OF UNKNOWN SI7E MOONS PLANETS KEY

MOONS PLANETS CLEANED DATA




2. Exploring Space
or
Spying Earth ?



Who is watching ... Earth ...? ... with WHAT ?




The new space race
satellites are

launched

is on. Hundreds of
into Earth’s orbit

every year for purposes ranging from

communications and

loT, to environmental

monitoring and border security.

Thousands more defunct satellites
are orbiting the planet as space junk.
In total, there are nearly 6,000

satellites circling our tiny planet—
and that number keeps growing.

Satellites

Earth's Satellites: Operational vs. Junk

1 dot = 10 satellites

All of BEarth’'s Satellites
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The number of defunct satellites
far outnumber operational satellites

commercial |
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commercial purposes
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Mission Impossible ... by Satellites

Satelliteswith’ a Plrpease

Purpose Number of Satellites

Communications (¢
446

F :
Viror

Earth Observation e — ]

- . oo
Navigation / GPS - =37 amazon

In July of 2020, Amazon was granted

Tech Development - 87 approval by the FCC to launch and
operate an internet constellation® of

3,236 satellites.

Other l 9 “Constellation = a group of satellites

API

@ X ISsu ?k LIST @ @ /visualcapitalist @ @visualcap ® visualcapitalist.co
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Satellites Skyrocket

Past, Present, and Future Satellites Launched

2009 | o
2008 . 2 T
2019-

satellites will be
A 332% launched yearly by 2028,

@ Source: Euroconsult, 2019



Who controls the skies?

Who Owns Earth's Orbit?

Commercial satellite Qperators More than half of all operational satellites serve commercial

] , purposes. With growing constellations and new market
% of all commercial satellites entrants, space operators have set their sights on mass
connectivity, analytics, and earth monitoring.

& spire Global |@ Iridium

89
5% 5%

€D OneWeb - 74 satellites 4%

Source: UCS



Who invests in & owns most of Satellites?

Countries that

Dominate Earth's Orbit

(i) How to read this

\ ! /
5% ss——Operational satellites %

Operational satellites as
of April 2020

49%

1.388

u.s.

24%\
Others

€F Affordable Space

With the success of its reusable
rockets, SpaceX is on track to
reduce launch costs by as much
as US$6 million per flight.

L 1 Comparative size bubble

5% e 6%
@ @ 13%\
= Russia e

China

@

! Japan

r@\ Commercial Launch

+n Options Skyrocket

China leads the world in orbital rocket
launches, while in 2018, the U.S.'s SpaceX

broke the record for most commercial
rocket launches in a year.

Source: Euroconsult, ESA



Satellite Types

Commercial 1440 54%

436 16%
Military 339 13%
Civil 133 5%
Combination (Other) 112 4%
Combination 206 8%

(Commercial)

Defunct Satellites 3200

27



Commercial Satellites ???

B
:
:
=

All Commercial Satellites
(including combination)

1646

28



SpaceX

Planet Labs, Inc.

Spire Global Inc.

Iridium Communications, Inc.

OneWeb Satellites

Intelsat S.A.

ORBCOMM Inc.

DoD/US Air Force

Globalstar

03b Networks Ltd.

Chang Guang Satellite Technology Co. Ltd.

Gonets Satcom

Sky Perfect JSAT Corporation

Telesat Canada Ltd. (BCE, Inc.)

Echostar Corporation (entire payload leased from Telesat Canada Ltd.)

Zhuhai Orbita Aerospace Science and Technology Co.

Aerospace Corporation

DirecTV Latin America/Intelsat

32

13

China



Selected ... Satellites “looking in”... Cyprus ...

Russian Federal Space Agency Russia
Samara State Aerospace University, SGAU Russia

United Kingdom

Nelos oo ey | yunedingiom
I T BT S
e e

AlSTech Spain

Arab Satellite Communications Org. (ASCO) Multinational

(0] 1] ItaI|a Italy

German Aerospace Center (DLR) Germany

w w w w




= Many people believe that the vaccines for Covid have a
mission

» to control and/or kill many people

= We should take a closer look that
 our lives, privacy, health and wellbeing
J are massively affected by
(J SPACE TOOLS that control and manipulate tools

[ that everybody sleeps with DAY & NIGHT
 but in fact, these tools ...




3. Tracking ...

Watching ...
Spying ...
Profiling ...
Deceiving ...
Cheating ...



Satellites Net ... MODEL ...
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Satellites Net before Covid ...

SPACE DEVELOPMENT AGENCY
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First Objective ... COMMUNICATIONS

CORRELATED TRACKS

FROM TWO OPIR SENSORS CORRELATED TRACKS
. - A TRACKING FFj:M‘ TWO OPIR SENSORS
[ ' o o
[ X
' \
,: TRACKING\
TRACKING |~ DATATO '\
DATATO ! TRANSPORT \
TRANSPORT j ¢’
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...but always MILITARY objectives first ...

SUPPORTING WARFIGHTERS FROM ADVERSARY THREATS L3HARRIS

MISSION SATELLITES @ ) ?Pafefo'fef 0 ey
P . Next Generation Missiie warning
ort warhighters along each e GEOSTATIONARY ORBIT
@ threat ehmination ¢ham 4 -
-,-,<-r_,‘ ecisio ’Uﬂ_nl \E in various )
orbits and helds of view

MEDIUM EARTH ORBIT

Space Development ; ( & ‘ 9
Agency (SDA) .

ok Secrplbspmind ( (A LOW EARTH ORBIT
o NS fracking Laye . Mnss:le Dofense Agency (MDA)
:4‘“ liige 1,,__ SONIC ar ’f all rv-, r{._f{_!l""s'
Sensors oo

BALLISTIC MISSILE @

follows a predictable trajectory

® HYPERSONIC MISSILE
follows an unpredictable trajectory
with faint heat, making tracking
more challenging

= per forms groun r‘"r“ 25SINE,
communication, and fdfjﬂ suppor'

T“REATC%ZT;NATION > j FIND ] j } ! TRACK i jTARGET} ENGAGEJ !Asssssi

L3Harris, which has won Missile Defense Agency and Space Development Agency contracts within the last year to produce missile-

tracking satellites, outlines a “threat elimination chain” in this graphic.



... 1.5 hours ... around Earth

Artist's Concept




... 1.5 years ... onto one location




' \\\\ Client Satellite
\

Robotic Servicer

Fuel Tank

: -
‘*\\ 5
[}
L ——
> JV}' .
AR
=

oIMDA.




Overlapping coverage of Cyprus ...




... using SOLAR PANELS ... above GREENLAND
-




... EVERYBODY ... is DETECTED




... EVERYBODY ... could be watched & crosschecked ...

1. e Terra  ISS-RapidScat,
| CATS

Landsat 8
) \ (USGS)

v Y GPM GRACE (2)



...but always MILITARY in mind ...

Military Space - Pivot to Low Earth Orbit (LEO)

Demonstrate a space order of battle architecture that cannot be easily defeated by a near peer, and enables

LEVERAGE:
Commercial LEO
Mega-Constellation

* Global “Space Internet”
* High-speed crosslinks
* Launch, operations,
and ground
infrastructure in place

Satellite

—

t =N Mi
S i
DEVELOP:
Co-Orbiting Military
Demo Constellation
» Rapid tech refresh
* Resilience
» Global persistence
* Autonomous ops
» Overhead Persistent Infrared
(OPIR)/Position Navigation Ti
(PNT)/ Communication/Radio
Frequency (RF) \
« Low-cost commoditized COTS bus -\
» Rapid response to future threats

Artist’s Concept




...EUropeans too ...
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No Air dominance without Space dominance - Defence - Airbus




... Hollywood shows us ...




... and the US army plans ...
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... hear future ... (not a movie...)




...Space Surveillance Network (SSN)

v

% .- Possible e
e Maneuver by _ Government g l;ceorce
/ Space Object W Space-Based e
; . R Surveillance
o Tracking

Network (SSN)

o

= {_,f* o
~ Government
Ground-Based
| Tracking

Commercial Optical
Tracking
A%

-

A ce " International
L I o Partner Data

Commercial RF _ = .
Tracking CmeP

OrbitOutlook
Data Center
Data Gathering
and Analysis

e W
u‘f,di-

v

DARPA

Artist's Concept



...Space Based Infrared System (SBIRS)
SBIRS System Architecture

‘f\ SBIRS GEO |
s -

o~




...Space Based Infrared System (SBIRS)

SBIRS Architecture
GEO
DSP e w
| / R \ )

/ cous}nnrsn-, iy
ﬂ 5 GROUND = b

RELAY GROUND STATION
*Bent pip2 =



...Space Based Infrared System (SBIRS)

SBIRS Architecture Baseline
High Now - Low Later

4 Satellites Geosynchronous
Orbits (GEQ)
- 1st Delivery ‘02

Z Satellites Highly Elliptical
Orbits (HEO)

TBD Satellites Low Earth
- 1st Sensor Delivery ‘Um@@ Orbits (LEQ)
%}; - DAB ‘97
s - 1st Delivery ‘06
Multi-IR Source Q
Ground Processing o, j,/

- DSP Consolidation ‘99 _ !y
- Objective Ground ‘01 * DSP - Operational ﬁ‘-
* ALERT - Operational dﬁ'

Integrated Architecture to Meet SBIR System ORD
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Every applicable innovation
to become
Commercial and
Benefit Society
Is born and starts
from the
Military ...



For the last 70 years from eee MAMMY BLUE Y
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DARPA

DEFENSE ADVANCED
RESEARCH PROJECTS AGENCY

Advanced Boescarch PFrojocts AgoncywEnc ngry



L) DARPA history

SATURNF1
Microelectromechanical
Rocket Engine Stealth Fighter Speech Recognition (MEMS) o ystems

o | in, . ~w

——— .

ARPA Esablished MI6 Assault Rifie ARPANET
1958

Gobal Hawk



DA R PA & cseseseses .A R PA ...(Mother & Daughter)
DARPA: Creating Breakthrough ~ ESYywIews
TeChn0|ogies for National Security THE ADVANCED RESEARCH PROJECTS AGENCY-ENERGY

OVERVIEW

“Pound for pound, dollar for dollar, it's hard to
find a more effective thing government has
done than ARPA-E.”

-FedEx founder, chairman, president, and CEO Fred Smith

For nearly 60 years, the Defense Advanced Research Projects Agency (DARPA)
has had a singular mission: to make pivotal investments in breakthrough

| Esthlished n 1958 as partof e US. De-~ and someimes enie ndusries have sprng

partment of Defense, DARPA s designed ~ from DARPA-funded research—reflecting

to pursue opportunities for ransformational ~ the Agency’s commitment to pursue s ideas

change raiher than incremental advances. ~ all he way from inial concept o demonsira-

[tdoes so collaboratvely as part of arobust  tion of practical feasiitty through prototype

innovation ecosystem that includes academic,  development,

corporate, and govermental partners. And

Whil s focus is awys on the Nation'smill- - DARPA programs are led by program man-

- tary Services, which count on DARPA agers who come from academia, industry,
’-’f;i to create new shrategic and tactical options,  nationallaboratories and other parts of gov-

SO DARPAS viork has historically catalyzedfun-  emmentfor tins tha ypicaly st justa

S Gamentl breakhroughstethave benefied T years—a e it tht hels e te

broader society as well, Agency’s signature sense of urgency. They

MEASURING SUCCESS




ARPANET ...before it was baptized INTERNET

ARPANET LOGICAL MAP, MARCH 1977
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ARPANET/MILNET GEOGRAPHIC MAP, APRIL 1984




DARPA & ARPA ...Contributions

In 1957 the first satilite was launched into space by
The Soviet Union. It was called Sputnik. This launch
made the US Defence Department think and create
ways that important info could be distroyed after a
nuclear attack even if they were gone.

In the mid 1960's the original prototype of the internet was
created by ARPANET (Advanced Research Projects Agency
Network). They used packet switching to allow many different
computers to use the same network together at the same
time.

In the 1970's scientists Vinton Cerf and Robert Kahn
are the original creators of Transmiting controll
protocol and internet protocol. This communication
software proved that dada could be transmitted
between many networks.

E Email N

email was created by Ray Tomlinson in 1971 while he was working for
ARPANET. Then email was the first type of fast, efficient, global
communication that the world had seen. In 1978 a 14 year old boy
called Shiva Ayyadurai was asked by the University Of Medicine and

Deontictrvtotrvand-usdate-amaileo it wae caciorand-cl to-ueo.

The world wide web enables everyone to have the
ahitlity to contact people from all over the globe in a
matter of seconds. This fast communication has
benefited the world to help us stay connected and
informed.

The evolution of the start of the internet has provided
us with the social media, and internet we have today.




Since 2009 @
ARPA-E has 71 projects
provided A‘ ™~ have formed /”‘:\\
M1 H new
$1.8 billion £ i
in R&D funding to — \\ //
more than 660 projects
109 projects 136 Projects have

have partnered
with other
government
agencies

to further
development

attracted more than

$2.6 billion

in private-sector follow-on funding

*Does not include $238 5M from 3 aquisitions with
strong links to ARPA-E supported technology

1,634

peer-reviewed

journal articles
from ARPA-E
projects

248 patents

issued by U.S.
Patent and
Trademark Office

As of February 2018



ARPA .taps Patterns & Behaviours ...

Emergent Behaviours SoS
LI_L e
Emergent Behaviours cs1 “ﬂ\\os
o cs4
cs1
cs2 <:>
Original Sos\ -~ C53

cs1 cs2

2 /Ar
C52 TS SoS Evolution |
B s | | )
Existing Update = /ntroduce Upgrade  Introduce
Patterns in Architecture 034 css. . J.  CSS
Legacy Apply
Systems Patterns il
Other Patterns

S;S Lifetime



ARPA _uses MIND capabilities ...

the Enterprise futurist’s toolset

Analysis

Infrics.com

e

Insigh

L D




DARPA & ARPA-Mind & Psychology

OPTIMISING PERFORMANGE
 OF THE HUMAN BODY AND MIND

Dr. Eric Van Gieson, Program Manager in the
Biological Technologies Office (BTO) at DARPA,
Defense Advanced Research Projects Agency,
interviewed by Ira Pastor, ideaXme life sciences
ambassador.

()
) (ideaxme

_— i ()
stircher QDM | dequmel

v il ®Poyere

SOUNDCLOUD

Move the human story forward! www.radioideaxme.com



DARPA & ARPA-Mind ...

RESEARCH PRIORITY AREAS

\$ 2025: g) Tools for Circuit 3) Technology to
lagrams i Vi
 $500M per year M z?p o ections Momtpr Neur_al_ Activity
- $400M per year  funding period for - Monitor activity of
funding period application of new between nerve cells to individual nerve cells
II-{:SIQL\ and dedicated to the tools to study of define neural and neural circuits over
join. development of the brain circuits within q
o the breadth of the entire
- Initiative new tools and the brai in si
establishes technologies € brain brain simultaneously
long-term
announces visi%n and
BRAIN research
Initiative. priorities.
- NIH, NSF,
and DARPA - Identify the many
commit .
$100M for different cells that
2014. comprise the brain and -

determine their functions Interventional Tools
nervenuvlia OVUIS

- Determine the role of
different neural circuits
in behavior by targeted

L FEDERAL PARTNERS

manipulation
N N .
Nea_ N\ r - Combine the tools
\ —_— and findings of other
L o
priority areas for a % ?
_ comprehensive E u
understanding of brain
function
Development of- new 5) Theory and Data
tools and techniques ; “ Fundamental biology Analysis Tools
’ !. QJ il and technology - Develop new
N “N ~ development methods to work with
 Rehabilitation of Raad - Study the human data acquired durin
warfighters and brai d K t d q X 9
N rain and work towar study of the brain

treatments for

disorders |

civilians Regulation of

|i’ neurological medical
Cognition and = devices
computation in the

" ABS




DARPA & ARPA-Mind & Psychology
@ Neurostimulation device activates peripheral nervel SRAIN RESEARCH
THROUGH ADVANCING
y
Newronal connections

o Newromodulators boost synaptic plstict INNOVATIVE
INITIATIVE eurorechnotosies
3 tuned to improve

cogite sl o (IEY

Approximate investment to give
A scientists the tools they need

| togetadynamic picture of the
brain and better understand how
we think, learn, and remember,




Next Battlefield ...Al
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Ongoing Al Programs " Al Colloquium
% DARPA investments in research that ‘)’ Larger and longer term DARPA r DARPA hosted event in March 2019
lead to prototype development ~ technology efforts in A.I. that range bringing together the DoD research
- resulting in new, game-changing Al . from basic research to advanced community and stakeholders to leamn

* technologies for U.S. national Security. technology development and are aimed more about DARPA's current and
Researchers will work to establish the at creating powerful new capabilifies emerging Al programs, and discover

feasibility of new Al concepts within for the Dol how the technologies in development
18 months of award. ‘ ‘ could apply to diverse missions.
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The Edge of Tomorrow - Swarm Technology ...
o

a a x

UK MoD Invests £2.5m in Drone Swarm Tech




The Edge of Tomorrow - Swarm Technology ...
OFFSET

Adaptive, complex, collective
behaviors for intelligent
movement, decisions, and
interactions with the
environment

Ability to interact with,
influence, and infer
swarm system behaviors

Depnlgyment, suppor;.f

and maintenance Large-scale distributed

large-scale hardware and an:igfr;spersed sensing,
software systems fusion, a.nd distillation of

information



DARPA ... flying up ...

w Space-Based Adaptive Communications Node (Space-BACN) ““ i i;

: PrOosed Solution: Space-BACN Optical Terminal
* Low SWaP-C, reconfigurable optical terminal Lol b
+ Talks most current & planned optical standards

» Easy to use & integrate as a payload or gateway

R WMission Satellite
ith-Space-BACN

- Obiectives: “100>” - 100 Gbps, 100 W, $100K

100 Gbps
Support most optical standards
to easily connect users

$100K

Proliferate optical comms by
making it affordable
R\ e
“Swiss-Army Knife” optical terminal to connect space and enable the Joint All-Domain fight

Fit most satellite platforms
Weight target of 10 kg

-

F




DARPA ... SPACE operations ...

@ DARPA space portfolio a10

'Normalize and simplify space
Technical goals

« Affordable routine access

« Reduce escalating systems cost

« New capabilities

« Survivability / resilience /

reconstitution / autonomy
« Disaggregation/simplification
« Space situational awareness

Phoenix

W. David Bambant

OrbitOutiook

LtCol Larry G

ALASA
M. Michel Burrade Capp




DARPA ...
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_DARPA ... SPACE paradigms...
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5. Next Decade
Space AIMS
and
Social Challenges



AVATAR

1Ze ...

) ... next... to colon
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www.assemblymag.co
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ARPA Launches Program to Develo




2) ... Intelligence Surveillance & Reconnaissance (ISR)

D

R = gt B @ R
[.i & o :_M" e ¥

Evolving ISR Capabilities

Existing Today Tomorrow
« Stove-piped » Integrated Sensor - Multi-Mission Systems -+ Network Centric Warfare
Platforms Systems — E-10A/MC2A — Fully Interoperable
— Sensors — Integrated — Space Based Radar Global Grid
— Processing Sensors & _ USAFC2C — Real-Time, Interactive
: Processing Multi-INT
— Ground Stations — Multi-INT
U2 JSTARS — Integrated _ ; — Achieve Rapid Global
’ Ground — Information Fusion Engagementof
Stations — Multi-Mission strategic targets
— Unmanned aircraft (MMA)
Platforms — DD(X)

10/6/2009



ISR for Military ...

VERSION: v0.8.6
TRANSPORT

pata& TRACKING SENSING LAYER CUSTODY
A,_,ERESS_ i (NAVIGATION)  ngoRmis on
BATILE /> meen  [NEWORGNGN  ovc:
MGMT \ - B . 1550nm._
.9 - _ _
L T LY ey T T IB S
Transport ' R '5
| Demo '----- ‘MSN TI&C X para
Phenomenology (LINK 16) BACKHAUL

Experiment

Not Shown: EMERGING CAPABILITIES
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ISR for Military ...




SAVE THE DATE!
Next Generation ISR

Intelligence Surveillance and Reconnaissance

April 7-8-9, 2021 (Virtual)



ISR in action above Cyprus...

Air Force ISR Surge

Integrity - Service - Excellence



3) ... Space-Based Adaptive Communications

(@ Space-Based Adaptive Communications Node (Space- BACN)

Proposed Solution: Space-BACN Optical Terminal

: Low SWaP-C, reconfigurable optical terminal Low R
+ Talks most current & planned optical standards

+ Easy to use & integrate as a payload or gateway

A Mission Satelhte

#‘y |

-y Objectives: “100°” — 100 Gbps, 100 W, $100K
100 Gbps 100 W v $100K
Support most optical standards ||  Fit most satellite platforms ||  Proliferate optical comms by
to easily connect users Weight target of 10 kg making i affordable

- “Swiss-Army Knife” optical terminal to connect space and enable the Joint All-Domain fight £



4) ... Space-Robotics

Robotic Servicing Vehicle (RSV) & Envisioned Missions

Dexterous
Robotic Arms &
_ Supporting
peveloped OARRRY
Spacecraft \DARFR)
(Commercial
Partner)

Artist’s Concept

D

3

Artist’s Concept

Artist’s Concept

77

1

High-Resolution
Inspection

Anomaly Correction

Artist’s Concept

Artist’s
Concept

Cooperative Relocation

Upgrade Installation




5) Hypersonic ... vehicles ...plus

THE NEED FOR SPEED

SUBSUNIC SUPERSONIC HYPERSONIC

Cruise Missile SARGENRIGE Future Missile
<Mac 0.8 1ach 110 Ma Mach 5 and Above
> 1 mile per second

0,17 miles per second



' RANGE '
Thousands of
miles

SPEED

Up to
®= | Machl1?7
3 % ACCURACY | . (3.6 miles per

Within 6 inches . second)
of target



... American ... Hypersonic ...

Hypersonic missiles are a new class of military threat capable of maneuvering and flying faster than 5,000 kilometers per hour.



And the Chinese plans - Chinese DF-ZF hypersonic glide vehicle




...and the West reacts ... to Chinese moves ...

October 28, 2021 - 2:19 AM EEST Aerospace & Defense

Top U.S. general confirms 'very concerning' Chinese hypersonic weapons test
By Phil Stewart

© 2021 Reuters. All rights reserved

October 28, 2021
US confirms China's hypersonic missile test with concern, says it's 'close to a Sputnik moment'

Key points:

*Hypersonics move at speeds of more than five times the speed of sound, or about 6,200 kph

*Sources say the test involved a weapon that first orbited the earth, something called 'fractional orbital bombardment'
*China has denied the claims, saying what it tested was a space vehicle


https://www.reuters.com/business/aerospace-defense
https://www.thomsonreuters.com/en/policies/copyright.html

n?

\ ) : '

...Is confrontation in Space ... comi

Hypersonic defense from space artist concept.



Hypersonic planes ...soon ...
\ 2
\'.’/ Roadmap: Hypersonics
&

Reusable/Persistent
Tactical Strike/ISR

High Speed Strike /“/3

Weapons

Penetrating, persistent
reusable ISR & strike

. . Hypersonics S&T Disciplines
Deep strike of high - Aerodynamics

value targets « Aerothermodynamics

* Materials & Structures

* Propulsion

* Guidance, Navigation & Control
* Ordnance & Payloads

« Configuration & Integration

2020+ 2030+ 2040+ >

Rapid strike from standoff

Ensure rapid and survivable strike in contested environments




5G in combat stealth planes ...

N

US . AIR FORCE

Air Force Generations of
Key Fighter Aircraft

Cc.1945-1955

» Turbojet Engines

g
MIG-15
—

I
US: P80, F-84, F-86, FH-1,

FJ, F-2H, F-3H, F-9F
Soviet: MIG-15/17

* First Guided Air-

€. 1955-1960

¢.1960-1970 ¢.1970-2000
- Sophisticated
Avionics
. Multi-Role * Improved Precision
* Improved Avionics FSE
* Supersonic

» On-Board Radar

- MIG-29
w“ - . ——

to-Air Missiles

MIG-23
. F-106 b « Enhanced Radar
- s
Maneuverability
* First Low-
. MiG-21 Observable (F-117)
@ * First Precision
Munitions

US: F-14, F-15ACE, F-16,
FIA18C/EF, F-117

SovietRussian: MIG-29/31,

US: FF111,F4, F-5
Soviet: MIG-23/2527,

Su-27/30/33/35

USs: F-100, F-101, F-102, Europe: Mirage 2000,

F-104, F-105, F-106 Su-17/20022 Tornado, Rafale, Gripen,
Sowviet: MIG-19/21 Europe: Mirage F-1 Eurofighter-Typhoon
China:J-7 China:J-8 China:J-9, J-10, FC1

C. 2000+
F-22A
~-_—

F-35A

B

* Fully Integrated
Avionics & Sensors
* Greater Speed &
Maneuverability
» All-Aspect,
Day/Night Low-
Observable (F-22)
* Network Centric

|
US:F-2A

Development
US:F-35AB/C
Russian: PAK-FA
China: J-20

UNCLASSIFIED

Integrity - Service - Excellence



Hypersonic weapons can significantly alter the vworld's strategic balance. It limits the opponent's reaction tirme
TtTo & minimun, vwhile high-precision maneuverable hypersonic ballistic miissiles can pass through any miissile
defense systemm. Hypersonic speed is S to 10 Mach, or 6,1 74-12 548 knyh

M

o) see<a

Range e ’9

= USsA

FLight ceiling

o RusSSIA

Lockheed Martin SR-72

A Susccessor of thie SR-71
EBlackbird spw plane,
gecormmmiissioned in 1998

=) 6400 xoum @ 24000 m

Boeing X-531 Waverider

HEypersoaic
Cruase rmassile

—at 7420 xm

@ 231.300 m
Advanced Hypersonic Weapon (AHW)

Past of the Promipt
Global Sarike prograsm

Hypersonic Technology Vehicle 2

Dewveloped Dy DARPA

Passes 17 000 <, the distance
from Londomn 1o Sydmey, in 49 minuates

Project BElaciksweifs

Halted in 2008, said To be sevived,
The HIWV-5X is the size of an ordinacy fightes jer

Boeing X-37B

Could potentially be used
as a hypersonic delivery systesn.
Can spend extendad poeriods

‘ Tiarye Sy orbEt

Cff_;s’) 28 0449 kervh

(_-) ERANCE

ASNAG

Ajr-to-susfoace cruise miissile

Developsient startecs

NO informatlion on when first protoType wWwill be ready

0 ) 8496 km/h

Yu-7 X - "

Project 420-4% aircrarft

&2 ¢) 11200k & ) 5500 km =9 sS0O00Om

AS-19 «Koalas

Strategic
hypersomnic
asir-to-surface
Crasise smyisssle

Tw-9S used as delivery wehicle

=) s310=xmm

7,000 m

Cauncis aitituectae)

Zircon 3M22

Seas-based hypeoersonic missile

S50 tirmes stronger kKineltic energy a3t Sstrike

Thamn existing air-To-ship or ship-to-ship rmissile.
WEIL pOoSSiDly enter service in 2018

@ INDIA

BrahMos-2

6.500 %yt @ 30.000 m

Hypersonic cruise mmissile

Developed in cooperation by
NPO Mashinosiroyeniya (Reutow, Russia)
and Indias Defence Research and Development Organization

=) 73355 xmum @ 290 km

s thrraoe e

Shaurya
Tactical
surface -to-surface ——y

— =
hypersonic missite “Q

Nuclear warhead-capable

7. 432 ke é:‘,} 750-1.900 km

C=) ciana

DF-ZF (American designation Wu-14)

Hypersonic asrcrarft

Can Do usoed
as nuclear warhead
Scolivery woehicle,

or for high-precision
conventional strikes

C =" 6. 173-12 359 kavyh




Length: 8.4m/ 28ft

\‘\'&1!’%\611(11 200 kg conventional semi-armour piercing nuclea
Guidance system: INS, Active radar homing, GPS/
GLONASS/GAGAN Satellite guidance

Maximum speed: Mach 3

Operational range: 500 km/ 310 miles

Length: 6.2-8.9m/ 20.3-29.2ft

Warhead: 400-500 kg HE or thermonuclear

Guidance system: Inertial guidance plus terminal active
radar homing, by satellites, DSMAC

Maximum speed: Mach 0.8-2.9

Operational range: 220-4500 km/ 137-2796 miles

Length: 8.9m/ 29.1ft

Warhead: 300 kg semi-armour piercing HE, thermonuclear
Guidance system: midcourse inertial guidance, active radar
homing- passive radar secker head

Maximum speed: Mach 2.5

Operational range: 300-600 km/ 174 miles

Length: 5.56m/ 18.21t

Warhead: Penetration, high-explosive blast

Guidance system: GPS, INS, TERCOM, DSMAC, active
radar homing

Maximum speed: Mach 0.74

Operational range: 1700 km/ 1000 miles

Length: 5.1m/ 1691t
Warhead: 450 kg BROACH
Guidance system: Inertial, GPS and TERPROM, Terminal
ﬂxidance using imaging infrared DSMAC
aximum speed: Mach 0.8-0.9
Operational range: 560 km/ 350 miles




Role: Hypersonic glide vehicle
Manufacturer: DRDO
Status: Tested

L |
Sl

)

}

Role: Hypersonic glide vehicle
Manufacturer: IEAv & BAF
Status: Underdevelopment

U ‘mm‘l i :A-':‘; Role: Hypersonic glide vehicle

Manufacturer: CALT

Status: Initial operating capability

| ————

Role: Hypersonic Missile
Manufacturer: Lockheed Martin

Status: underdevelopment

Role: Hypersonic Missile
Manufacturer: ArianeGroup
Status: underdevelopment (expected by 2021)

Role: Multi-platform air-launched cruise missile
Manufacturer: MBDA
Status: Design study



6) ... Multi-Domain Operations (MDO)

MULTI-DOMAIN OPERATIONS (MDO) VISION

To Produce High-velocity, operationally agile operations
that present multiple dilemmas for an adversary at an operational tempo they cannot match:

e Interoperability across various mission systems
¢ Fast-track ability to develop, deploy and field capabilities
¢ Accelerate sharing of information and decision making
Resilient
Distributed
Multi Domain
Open Architecture
Platform Agnostic
Affordable

Every Node Connects — Shares — Learns Involves Multi-Domain Planning...and Execution

99



... MDO for the Military ...

Multi-Domain Operations:

Warfare that operates using the integrated capabilities of:
e Space

o Air

e Land

e Surface

100



UNCLASSIFIED

Today’s Battlefield (Capability Perspective) ~7mesemmmas

e Group Services by Type (or mission) e In operations of any nature its
e Surveillance essential to ascertain impact of
e Communications cyber attack by capability

e Tactical e What have I lost?

s v

Aifbor;i 5
- Doz e

Maritime

Domain Gl e @ TACTICAL

UNCLASSIFIED



... CYBERSPACE ...

ANV ':' *.; ’ /‘ = /
B ERSPATE

MR




muLLi-
Comain
Operations

=% =

Disrupt Enemy Cohesion -' J

Enable other Domains from Land

Cross-Domain Integration

Cross
Dormain
Maneuwver




... CYBERSPACE & HUMAN touch...

Human

Cyber ‘

s
>

pr-Space

*Ajr

Maritime

e [ and



... therefore Training & Education is CRITICAL ...

N o

C2 channel

Supervisory plane

Cyber Persona plane N User account; Certificate

\'\‘g\
Logical plane Software; Logical address
.=
Physical plane Hardware; Physical address
Ly, M.

Geographic plane

City, Country; Physical location
. X |




... and ends up to SOCIAL ...& Society

Physical Layer Lodical Laver Social Layer

Geographic Components  |Logical Network Components Persona Components
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6. CYBERSPACE

&

CYBERSECURITY

&

Individual SHARED RESPONSIBILITY
&

Social Wellbeing



... CYBER Power is more powerful than Air Power...

Why?
Air Power Cyber Power

Cyberspace
Superiority

Air

Superiori

Manipuiate
m Strike Coordination &

Reconnaissance

Defining Cyberspace Mission Types and associated core activities enables the

Joint Force Commander to conceptualize and understand “what” and “how”
cyberspace superiority is achieved




WHAT IS ARYA
CYBER
E® SECURITY?

The body of technologies, processes, and practices designed to protect networks,
devices, programs, and data from attack, damage, or unauthorized access.

Cybersecurity may also be referred to as information technology security.

COMMON TYPES OF
CYBER SECURITY

|
NETWORK DATA LOSS CLOUD INTRUSION DETECTION ANTIVIRUS/
SECURITY PREVENTION (DLP) SECURITY SYSTEMS ANTI-MALWARE
SOLUTIONS
Protect network traffic Protects data by focussing Provides protection for Identify potentially hostile Scan computer systems
by controlling on the location, data used in cloud-based cyber activity. for known threats.
incoming and | classification and services and applications.
outgoing connections. monitoring of information.

www.aryacollege.in @ & €




... Voluntary Disclosure ...

SHARING TOO MUCH?

When in doubt, share less. Less is more.

Going on vacation,
See you in a week.

Today’s my birthday,
I'm 21!

| love working at
DHS S&T

N Homeland
"W Security

National Cyber Security Awareness Month #NCSAM #CyberAware



... Voluntary Information on YOU, Your Loved Ones ...

—CyberﬁSecurlty Awa

Use a phrase
Av0|d free downloads = a5 password.

S Example:
“‘ f”_ i~ - ~ =A% _luVfls” = | love fish. .

- Pause. == -.-— =
Think. - 4 Bhe cautious

= = & whnen openlng

| P_OSt’ | oz Ny ) email attachments.
Reboot your computer—/"— o careful when accessing  —

or mobile device [ “free” wireless Networks.

_on a regular basis. 8= ——————amm 0

~ Do not share your passwords with others.
Do not write them on a small piece of paper either.



... Everybody Individual Responsibility ...

CYBERSECURITY IS
OURSHARED RESPONSIBILITY

PROTECT YOUR
INFORIVIATION

NEVER share
your password

Rumn updates
regularily

Use a strong
Ppassword

Use anti-virus
and anti spyware

Use
encryption

W W W W WA

Follow
intermnational
TRAVEL
guidelines

- 1ib.edwu/Info'S it
CSU Bakersfaeld it e ey oSecurity

Office of the Provost InformationSecurity@csub.edu



ﬂ

Is your
information safe?

< v

Secure your mobile device:
R N ]
» Emerypt ¥ you stitre sonaiee Sels
r B OVICES 1D TR DEIOre ARG Petwas
» etk N op reguiinty
- Er0e DeTew CHMOCANg
For mose foe. saw

ey e A TT L BT sl sty waet 4 Yoo

v | — i —y v~ g e ®a
N —— - W— . . R &L e
B e T T T e I I S e )

.

114



... Your CELL phone ...

s s s v W @ & & A A & K
CYBER SECURITY IS OUR SHARED RESPONSIBILITY

PROTECT YOUR
SMART PHONE

v DO’S & X DON’TS

Make sure the 0S and software Jailbreak your phone

are up to date atall times
Download apps from third-
Download apps from reputable party app stores and sites
sites and closely review permission
requests Leave your mobile device
unatiended in public places

Make sure to check the feedback
from other users before installing Enable your “Wi-H ad-hoc
the program from an app store mode”

Use a strong, complex password

Use a security app, if available for your
device

Turn off Bluetooth and other
connections when not in use



... Social Media ... (the elephant vs the ant)

SECURITY AWARENESS
ON SOCIAL VMIEDIAY

STOP | THINK | CORNNECT

Make your passwords easy, but
difficult for others to figure out.

Be cautious when publishing personal
information on social media sites.

Educate yourself about privacy options
about intermnet and computer.

Double check whatever you post online
make sure it would be permanent.

Do research before
proceeding
with transactions.

42 O SOCIAL

O viEDIA

USERS CONCERNED
ABOUT PRIVACY




... Is your EMAIL safe?

NATIONAL CYBER SECURITY AWARENESS MONTH

STORYBOARD OCTOBER, 2020

E-mail Security

Gmail account for e
you. Remember the

et
security tips | am
oing to tell you now

A strong password is unique,
has at least 8 characters and is a
combination of upper and lower
case letters (Aa), numbers and
special symbols (—, |, @, #, $, %,
2, & %))

Mom,
what is a strong
password?

Always use a
strong password
to secure your
account

Also, | am setting Two Factor =
Authentication (2FA) on your
account. It provides extra

security to your account.

2FA means verifying your identity twice.
First you got to enter the password and Interesting, mom
next you get a verification code via text,

phone call or email.

It is like an additional
clothing you wear when
you feel cold

I did not get it,
mom; can you
please explain

Do not tell your password to

anyone. Keep these things in Secure your
mind every time you access emai’ accounts
your account

from fraudsters.
Use strong
passwords,
2FA and avoid
clicking on
suspicious
links

o Sov

Remember Aria, do not click on
links you receive via email from
strangers. Your information will
be revealed to the bad guys

Thanks for explaining.
mom. | will remember
these tips to secure

my account




... isa MUST ...

InfoSec NATIONAL CYBER SECURITY AWARENESS MONTH

POSTER OCTOBER, 2020

&

&5

Secure Yourself
Your System
& Your Network

Always update Operating
System with latest
patches before using them

Never install unknown or
unsolicited software on
your computer

Always keep
the desktop
firewall ON

Secure your Internet
Connectivity
with strong password

Never keep any of your
sensitive documents on
your tabletop

isEX

wwew isea.gov.in

DESKTOP SECURITY

Use strong
passwords and
change regularly

Always maintain
regular backup
of your critical data

Always lock/logout
while leaving
your computer




... why: Community Watch ...

@ . . n
National Cyber Security 4E:] CyberAware
Awareness Month

securing our online lives is a

SHARED RESPONSIBILITY

Get involved this October and empower our global

digital society to use the Internet safely and securely.




... Traps all over ...

Information Security Education § Awareness

Departtment of Elcctronics & Information Technology.,
Ministry of Communications & Information Technology.,
Sowvernmment of Incis.

I am aware of social engineering
attacks

I zke baitting, dumpster diving,
vishing eitc.
Do Yosa £

Foc rors Gatatls Sogan o VWU W secawareness.in

E-goureg O TITeY TAITOTH TS T e
e e A e ?%’éa; CENTRE FOR DEVELOPMENT OF ADVANCED COMPUTING

rﬁ——,@ -ex - -
ce -3 ] - ——— S el e e e e S e R e e
. - — rog 1 - e ko B ad N T Eaisara s —aa < - - . &P - e



... Proof from ... Statistics ...

232 computers are
infected aroun

® -

-

the world - -

EVERY MINUTE.

A B

70% of Canadian
adults have
experienced a
cyber crime.

156 Million

phishing emails , V<5
s
EVERY DAY. S Million

:) phishing emails
(‘ make it through

filters and are
380,000 people w opened.
are hooked into

giving vital info.



... Online ... Scams, Porno and Gambling ...

= &

Beware of fake job
opportunities/appointment letters
sent on email or messaging apps.
Fraudsters may dupe in the name
of registration/interview charges

E *

Some fraudsters are misusing the
names of the Government and
Corporate Organizations to offer
job opportunities online. VVerify the

authenticity of these websites
before applying for jobs

[=] 35 [=]
° 155260 o CyberDost www.cybercrime.gov.in E E



... Can we protect ourselves ?

‘ 7 Every year thousands of boys
STop j and girls become victims of
. cybercriminals. Remember

these helpful tips to keep safe.

DON'T BE FOOLED W/~

' Cyber creeps pretend to be someone else to
gain trust and get your private information.

BIE SIVIRAVEW

& Agcree to meet face-to-face
& Bend pictures of yoursalf
& Respond to troubling E-mail
ATTENTION PARENTS:
know if you get a threatening or

Talk .o Yowur FOcas
= & Conmect withh Your FOds Oolise
weird E-mail.

L Be Froactive

ALWAYS let an adult you trust

Obaorve, Don™s Introude

If need help in any case related to cyber s
world, contact us at our cyber helpline No:

29 686 00000



... Can we protect ourselves ?

| PROTECT YOURSELF?

R REEmcnte:

» Nt
\' ot ! plosesbou - Sonr -
SAFHY Tlps "‘ v ek -r-’ ;‘. “"‘W “,".'..'",‘.;" 200 - 1
| M‘fm’ ' ._ o (. Lo ame " e
- . - :

-am‘m J DSOS - 100 B 1T - 180
::‘“’"c | TwSe R 135 30
* Blegyi o8 1350 739
SET STRONG PASSWORDS: DO NOT SHARE THEM [REuTTR ..
AND CHANGE THEM REGULARLY * Smirrtstnoe Ap:
* Bot Nety FIWO K (1M - 45X
LIMIT THE AMOUNT OF INFORMATION YOU SHARE [IEE 2w T
ON SOCIAL NETWORKS * Web Cﬁobes , PPN 10 § 1135 - 7530
. : * VENs : 7P
DON'T OPEN EMAILS FROM UNKNOWWN SENDERS. NSy

BACK UP YOUR DATA
Btuc_c Gp_nr_\tham

USE ANTIVIRUS SOFTWARE AND KEEP ITUP TO

.
DATE. (
BE CAUTIOUS ABOUT OFFERS ONLINE J

Free to the military commmunity = All ages welcome!

Webnie : Mtpy.'wwwicalo | eomall © cyberarmyinicaln | Helphine No : $9650600000 Camtact va ot armawicebedon unarvar.mda ool t1 belock sk Sl e
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Which is more dangerous? Covid Vaccinations or Cyber Vaccinations ?

ororbfn1oll€“i01010¢
7161626362019 94
1010101031 QT0T 01

g0 .
o 1101104 C 20101

CYBERSECURITY'S HUMAN FACTOR COMES AT A COST



Thank You

Sources

1) Copyright © 2021-2026 Visual Capitalist, All rights reserved.
2) Wikipedia

3) References at Slides

This presentation/document was prepared and synthesized by Nick Demos. The information contained herein derives from various sources, mostly online sources, and publicly availbale books
and data on the internet, etc. This presentation has been supplied on condition that anyone who consults it is understood to recognise that the copyright rests with its author and that no
quotation from this presentation and no information derived from it may be published and used without the prior written consent of the author. This document was prepared by Nick Demos.
©2025 Nick Demos | ALL RIGHTS RESERVED
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