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“That's one small step for (a) man, one giant leap for mankind.”
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da 9135080599 (Neil Armstrong)
Apollo 11
July 19, 1969
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Human Dream of Outer space

\ a
: ' \k\\ — )] \ /
Nebra sky disk Stonehenge Aristotle, Greek Ptolemy, Greek kl\:i:o_f/% \1:;"1_*_51;/ /
—— e
Nebra, Germany England Geocentric Model Geocentric Model Geocentric Theory Heliocentric Theory

(1,560 BC) (1,550 BO) (380 BO) (100 AD)

Copernicus, Poland Tyco Brahe Kepler Galileo Isaac Newton
Heliocentric Model True Observer Planet Motion Heliocentric Model Law of Gravity
(1400 AD) (1546-1601) (1571-1630) (1564-1642) (1643-1727)
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Space Exploration - Timeline Overview

1957 1961 1969 1977 1995 2014

First satellite - First human in space -} First humans on Moon] Voyager 1 & 2 are | First probe on Jupiter] First soft landing on JFirst humans on Mars
Sputnik (USSR) Yuri Gagarin (USSR) - Apollo 11 (USA) launched (USA) - Galileo (USA) comet - Rosetta (ESA) | ITS Mission (SpaceX)

7

-

NASA programme First probe on Moon - |l First probe on Venus -8 First reusable space International Space
established (USA) Luna 9 (USSR) Venera 7 (USSR) shuttle (USA) Station (ISS) Falcon 9 (SpaceX)
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The 2" Space Race
IAFUHAVYDY The 1% Space Race

9

APOLLO)] ] s Six hours 39 minutes oftes touchdown, Neil Armstrong is the ‘ x Wqﬂaﬂqﬂu ﬂ.ﬂ.@d%d

o | B fiest human 10 set foot on the Moon's surfoce, “Thot's one
’ - A smell step for (o) man, one giont leop for meankind”.
o = Lunar Mlﬁe D\ Buzz Aldrin joins him 19 minetes loter.
S EARS (UM, Eogee) Y g ; / - . - -

1969-20109 = RS Their Extravehiculor Activity (EVA) lasts o lintle over
L E L o - s two-ond-a-helf hours, during which time they collect rock ond
PART 8 I S : soil somples. They olso leove behind scientific instruments swuch
¢: \ o5 o retro-reflector orroy ond o possive seismic experiment
July 20, 1969

used 1o meosure Moon quokes.
The Lunar Module fires its descent engine.
After overshoofing the intended londing spot
- ond with enly 25 seconds of fuel remaining =
Arenstrong ovoids o lorge croter ond boulders
moke contact with the lunar surfoce.

Touchdown.
“Houston, Tronquifity Base here. 20

The Eagle has londed”. | "" ¢ : _ : 3 - 2 y Me) ﬁ‘l«!’)’]ﬂll ﬂ fl.e

/
<<
‘S//

-,

k \ A

\-'.,_...‘..‘. % B
|

ﬂ’J']ﬁJﬂ’]L'iQ“U?NIﬂﬁ\‘iﬂ"lﬁ ApOllO ?l@ﬁﬂﬁ”t‘i/lﬂﬁ%iﬁal,ﬁﬁﬂ'l msémamwmawmw%ﬁam
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The 2" Space Race

H . In 2021, the first Commercial Lunar Payload Services deliveries will begin with two companies
Fn'St CLPS MISSIOH delivering 16 instruments to the lunar surface that will pave the way for human explorers.

V'PER This golf-cart-sized rover will be the first to investigate lunar polar soil samples to characterize the
distribution and concentrations of volatiles, including water, across a large region on the Moon.

This small satellite will be the first spacecraft to enter the lunar Near Rectilinear Halo Orbit—

X R
ﬂ CAPSTONE Cubesat the future home of the Gateway. There it will test new navigation techniques to validate

O predictive models, reducing uncertainties about the orbit.

y - A
g - ALY
. The uncrewed, maiden flight of the integrated Space Launch System rocket and Orion 2 ; | 'm
Artem|s | spacecraft will verify spacecraft performance and test Orion’s heat shield during its ’ )

high-speed Earth reentry at nearly 5,000 degrees Fahrenheit.

The Power and Propulsion Element (PPE) and the Habitation and Logistics Outpost (HALO) are

PPE & HALO Launch the first pieces of the Gateway. On-board science investigations from NASA and the European
Space Agency will conduct early characterization of the deep space environment.

m On this 10-day crewed test flight, NASA astronauts will set the record for the farthest human
Artem|s " travel from Earth. They will validate deep space communication and navigation systems and
ensure that life support systems keep them healthy and safe.

= With confidence gained through Artemis | and Artemis Il, Orion and its crew will once again
Artem|s I" travel to the Moon, this time boarding the Human Landing System that will bring the first
woman and next man to the lunar surface.

A
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=
)
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™
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The 2" Space Race

USLNAANSFaLUINN

SEMPER SUPRA

The Symbol

Secretary of the Air Force

U.S. Space Force Chief
of Space Operations

Gen John W. Raymond

Space Training and

Space Operations Command Space Systems Command Readiness Command

UNITED 'STATES

SPACE FORCE

Compy ANP
EYSTEp g gMMAND M

o SUINAYU A.A.boe

(Gﬁagamﬂ www.spaceforce.mil)
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The 2" Space Race

#15715033UsT VYUY

DS PO igne

: The first woman in
| China's Tiangong space station

#Taikonaut §07189076 Tiangong

(Gﬁauuamﬂ China National Space Administration : CNSA)
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The 2" Space Race

#15715033UsT VYUY

I The odd one out

China, rocket launch centres

CHINA'S |
LUNAR PROBE ‘

24,2020  Dec 17,2020 Inaugural  Number of

Moy S K R e : Base launch launches
MISSION
- 0 5 - —— -
5 » . Jiuguan Apr 1970 98
) T O N e > Taiyuan Sep 1988 |67
/Ch/ o CgaYng'e.zz. (Ehangr'we—dS Chang'e-5 T 6\';\7\“‘ y ................. p ..........................................
ang’e- utu- aunche lands i ang'e-6 is s :
& Yutu-1 rover K/ila L%”QS Naghisnlg, expectedto XIChang ........ Jan 1984 ....... 110 .......................
rover launched arch- lud robotically  Chang'e-7
launched via launched via Long Y5 rocket gg?cc[ﬂngi collect tunar Wigu ! Wenchang Jun 2016 4
Chang'e-1 : Long via Long March-3B round trip samples, compre- 3
lainchod March-3C March-3B Y30 rocket and hensively  chang'e-8
ale Y7 rocket Y23 rocket hopefully explore il exg ore
March-3A . - cary injl themoon * 4o popssi—
Y14 rocket peyioadzon.s bility of
building an ; ~ Beijing
intl lunar Jiuquan ~ 5
g research .
g’% 2 ‘. ikl Taiyuan
STAGE 1 STAGE2 STAGE 3 CoH I N A
ORBITING LANDING RETURN :
To be continued... @x_ h
ichang
. Editor & Graphic: Deng Zijun/GT
IES Source: CASC
Sources: CASC; CALT; o
: ; z . nchan
aihangtian.com HAINAN jrenichang
¥ v A Aa -3 . ¥ .
(Toyaann nilsdefian Global Times) (Yoyaann Economist.com) 9390 Long March 7
y T . & .
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The 2" Space Race

#15715033UsT VYUY

ArgLar .

" e -

._‘.4}( \ (Canton)
Macau

A
Central Hong KongW S ioon

3
£Shantou
\_

N

”F":houg ,
A - "dg‘\\.\

: . .“oNunllng'
s Hangzhous st o

vk 3 _(fS(J.'hou S LS Sha g T
n. “lajpel e ~ D RuTy e PR fhit P
~ T‘aav-mn S W\:'*k.?Sh;inghgl_g'lull < v L “;; P T S ogma
- ——— V’...‘ "‘ '."n.‘.h.

WU 00 U.ALEZo JUNAFIUYUUISABAIUAIMEY 3530 ASAT Dong Neng-3 NAgBULND N.W.8dbe

(Vayaann uTEM AGI ansg) (Vayaa1n www.globalsecurity.com)
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The 2" Space Race
Man-tended platform Missions to the Moon Missions to Mars

i AMWUSIIaLTe
af Lagrange point and asteroids
4 L ]
s 2%

)

P
POCKOCMOC CTPATEMMYECKWA NPOEKT «M3YYEHUE M OCBOEHME NYHbI»

¥ Automated communicafions, remofe-sensing
2029-2030 - and other satellites Multi-functional high-orbital system
> NTKHM N2
- 2030 . esican uenosexa ki - g/ -
R 2029  NETHBIE MCMbITAHUA - l e
. * JlyHHbI# B3NeTHO-
QV nocagoyHbin
AR g International Space Station Orbital assembly and operations complex

2029 T o i e

serviceable spacecraft and man-tended platforms

——

g P ABTOMaTUYECKUA
\. nyHoxoa o

—

AR s e B B
nocne 2030 .
* Moayns Soyuz Deep-space
" NyHHo# 6aab! Progress spacecraft Space tugs with solar and nuclear power-supply systems Aerospace systems
<+ %
; + BB F'%> )-7',-’
Upper stage Medium Heavy  Super-heavy class (Phase I}  Super-heavy class (Phase Il)
upgrades class dloss

WHUAIENIHUUN9UNIN18TUY A.A.womo ' l ' |
(Y83a37n ROSCOSMOS) L RussonSpareleb.com
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The 2" Space Race

i AMWUSIIaLTe

(Tayaan UIEN AGl ansg”)

3590 Nudol PL-19 Wuasiasadiudivunistiunivniidinanuaiunsalunisitataandioy

NAFDULID od NUIIYU bebe
(Szljau“amﬂ Spacewatch.global)
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The 2" Space Race

® 8151504559 ULAY
] @3

ASAT 'Mission Shakti’ Official video hy DRDO

Computer Simu' Co imulation
S,

Eea

Electro Optical Radar View ASAT IIR Seeker view

Chandrayaan-1 Manglayaan-1 Chandrayaan-2 Anti Satellite Missile
= NUYIYU A.Aboo b NUPIYUY Afboacd D NAINYU A.ALoeR ey HU1AL ALFALoe

(Sﬁaﬂgamﬂ India Space Research Organization : ISRO)
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@ 4
Vandenberg AF8 Space Launch Complex 6 (South Polar Orbits) 345825 N = . 11 PESALS .
~ v o i - | : @ & e
S0 Dl @ SpaceX Rocket Development - McGregor Texas - 31°25'55°N. o, o ¥ @ ranegashima Space Center, Japan 30°24'N]|
| I @ Cape Canaveral, Florida Space Portal = 281 29" 20" N hHtp/W gov/e % dyonie = T | P jaxa : : e
. ‘ Lo b [ e - vy o P \Xchang Satelte Laureh Center (XSLC)- Base 27, People’s Repubic of China 28° 1/ 4S6°N

! |
@ Sriharikota Indla - Satish Dhawan Space Centre 13.7178°N
http//www.shar.gov.in/sdsc/

= T
10 World’s spaceports & launch centers
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Customer terminals

I&T facility E& E;

Pre-launch

_______________

Ground segment / « Usersegment ,

_______________________ == ~ -
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29N1AY1U (Spacecraft)

—_—
osuv Long sacen 38 =

'y

Asiane TV

P SPACE: S I A c E Y 1




a1neu (Satellite)

e

dquilsznavuaasnrangu

Solar Array (2) Sunshade Door

Spacecraft
Module

Aspect Camera

stray Light shade 1. Structure

. Electrical Power System

>z ;
e \
High Resoluti a7\ % ¥ . .
g s '”‘x,r? e @L } 3. Communication
(HRC) : 4 ‘/__/—‘/_”:‘_‘._." N
f?;,;; OSNEES | . .
- 4. Micro Controller Unit
Integrated
Science High Resolution
Instr!LeJ?r::ent Mirror Assembly 5' Payload
Module Transmission Thrusters (4) (HRMA)
(I5IM) Gratings (2) {105Lbs)
CCD Imaging Low Gain
Spectrometer Antenna (2)
(ACIS)
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A1ey (Satellite)

Large Satellite THAICOM 8
(3.7100 kg)

Medium Satellite ey rTEE sy THEOS
(7715 kg)

Starlink Mini Satellite
(250 kg)

Diwata Micro Satellite
(50 kg)

INAPA—T

€CeC 3
(532 ko) < Nano Satellite

Pico Satellite

USLLANVBINANYY

%4

Femto Satellite

P> SPACE: S



VAULVHRIIDINA

- EXOSPHERE

>700TO 190,000 KM

EXOBASE
-, >700TO 1,000 KM

THERMOSPHERE

SPHERE @
&

KARMAN LINE
100KM - |
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19lAsA1gY (Satellite Orbit)

LUIANLUILARS

1

. Equatorial Orbit HuuWIAATANULEUAULENS

Y Y
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19lAasA1ney (Satellite Orbit)

LUIANLUILARS

6

&. Inclined Orbit {wullaasviyunuiduaudgns

g g
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19lAsA1gY (Satellite Orbit)

LUIANLUILARS

. Polar Orbit Huw2laas widse-1g Wawmeunulan
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19lAsA1gY (Satellite Orbit)

LUSANNANEUS9LARS

. Circular Orbit duualaaslulenay M1 ldszezri19anlanwinnunaan29lAs

Circular Orbit

Satellite
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. Elliptical Orbit fnualaasiduaes

Elliptical Orbit
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®. Low Earth Orbit (LEO)
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19lAsA1gY (Satellite Orbit)

WUIRNSEIEEe9lARTAINNUE AN

. Medium Earth Orbit (MEO)
ﬂ’?’]&l%ﬂﬂ : Moo - m&, 000 NU.
A5LY9U  : ANNBUNKIT, ANNYUATIVANA
Yadann  : ailaassaulan € - < V4.
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en. Geosynchronous Orbit (GEO)
ﬂ’?’]&l%ﬂﬂ : né&,co00 .

ASEE9Y : ANBUEDENS, ANNEUNSIDINA
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http://en.wikipedia.org/wiki/Image:Geostat.gif

19lAsA1gY (Satellite Orbit)

WUIRUSEIEEe9lARTAINNUE AN

&. High Earth Orbit (HEO)

AU A1NgudedES
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anafleudasns (Communication Satellite)

ANNLUA15IANEAS (Astronomy Satellite)

AANBUANTIENINUITEINTA (Atmospheric Satellite)

ALNENUNT99 (Navigation Satellite)

A NBUaINAIZLIU (Reconnaissance Satellite) 1139A12MBNANTATIN (Spy Satellite)
ﬂﬁatﬁﬂué’ﬁi%%%’agaszﬂz‘lna (Remote Sensing Satellite)

AINYNAURILAZBIBTIN (Search and Rescue Satellite)

AN NBUE1952299076 (Space Exploration Satellite)

ANNBURAANINANINDINTA (Weather Satellite)

LU U U T . T S O S

agudnsialan (Earth Observation Satellite)
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n29819 Payload

NEC Standard platform Mission Module Satellite
NEXTAR (ex Farth Observation) configuration

High-resolution (D

’ Optical sensor

. + 4
) Panchromatic 3

@ Multi spectrum :

SAR sensor

-

27
L3

7

V.

ot
.

/
A

v v
AANUADINIS LYY

N1%um Payload

Others

Wide—coverage
optical sensor,
Hyper Spectral
sensor ***
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US Space Force
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Buckley Space Force Base
Aurora, Colorado

Missile Warning System

Vandenberg

Space Force Base

Santa Barbara County, California |

Joint Task Force-Space Defense,

National Space Defense Center

Los Angeles Air Force Base
El Segundo, California

Space Systems Command

P> SPACE: S

Space Force Base (§1unWaane)

Labrador Sea

ND
MN
sSD wi
OR D e

NE A
: L NiOH i PA
Uni :d-States MD
co KS MO ) (8
0K AR TN
MS SC
X A ea
LA
FL
Gulf of

Mexico

Mexico

. Puerto Rico

Guatemala )

Caribbean Sea

Map data ©2021 Google, |

Locations are not scaled

P A C

Schriever Space Force Base

| Colorado Springs, Colorado

Joint Task Force-Space Defense,

National Space Defense Center

Peterson Space Force Base
Colorado Springs, Colorado
Space Operation Command,

National Security Space Institute

Patrick Space Force Base
Brevard County, Florida
Space Launch and Range
Management,

Satellite Control Network
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Space Force Station (§81183n1AN1ANY)

Clear Space Force Station Cavalier Space Force Station
Clear, Alaska Cavalier, North Dakota

Missile Warning and Space Domain

Missile Warning and Space Domain

Awareness Awareness

Thule Air Base

Qaanaaq, Greenland

New Boston Space Force Station

New Boston, New Hampshire

Satellite Control Network Missile Warning and Space Domain

Awareness,

. . Satellite Control Network
Kaena Point Space Force Station

Honolulu County, Hawaii Cape Cod Space Force Station

Satellite Control Network
Bourne, Massachusetts

Missile Warning and Space Domain

Cheyenne Mountain Space Force Awareness

Station
Colorado Springs, Colorado

Missile Warning Center, NORAD ,
NORTHCOM Space Launch and Range Management

Cape Canaveral Space Force Station

Cape Canaveral, Florida
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People's Liberation Army Russian Space Forces
Strategic Support Force (2015)
(2015)
(Space--, Cyber--, Elec and Psycho Warfare-Force -Force) (The Branch of Russian Aerospace Force)
General Ju Qiansheng Sergei Surovikin
Commander of PLASSF Commander of the Aerospace Forces, General of the Army
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1A59851999ANSVYD9 PLASSF

PLAGF

- (Ground Force)
i PLAN
PLA (Navy)
(People's E PLAF
Liberation (Air Force)
Army) PLARF
' (Rocket Force)
PLASSF
i.__ (Strategic Support
Force)
P> SPACE: S P

-—--1 Space Systems Department

Space Operation

People's Liberation Army

Strategic Support Force -1 Network Systems Department

(2015)

Information Operation
(Space--, Cyber--, Elec and

Psycho Warfare-Force)
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1A5965199949 Russian Space Force

im Land Forces
| - Air Force
r Aerospace Force F :

Russian ; i

Armed me Navy i Space Force

Force ;
| Strategic Missile i
i"' - Aerospace Defence Russian Space Forces
E Forces Forces (2015)
i Airborne Troops
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Defence Space Agency
(2018)

(Space-warfare and Satellite
Intelligence assets of India

Personnel from 3 Branches of Armed Force)
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Allied Air
Command (2020)

(The Central command of all
NATO Air and Space Forces)

North American Aerospace
Defense Command (1981)

The Combined Organization of
the United States and Canada
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Space Operation Center
(2019)
(Unit of Royal Thai Air Force)
AVM. Paitoon Luangtragoon

Director for Space Operation Center,

Royal Thai Air Force
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Bundeswehr Space
Command Center (2021)

(Unit of German Air Force)

Brig. Gen. Burkhard Pototzky
Director for Space Operations,

German Air Force
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REPUBLIC OF KOREA

OH
M

>
A

IR FOR

(e}
m

Space Operations Center
(2021)

(Unit of Republic of Korea Air Force)

Col. Park Ki-tae
Chief of Space Operation Center,
ROK Air Force

.
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LUIAUAANITUHUANITTUNANEER (Cross / Multi Domain Operations)

Human L |

Disrupt Enemy Cohasion

Space . —~re ]

-----

A"r /’ T — b > _‘-4
’ ‘\ — Sy
Maritime -_43;__f- ¥

Land

\ Enable other Domans from Land

adsE=m——— || mpo

Cross-Domain Integration

§iu : The U.S. Army in Multi Domain Operations 2028
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U.S. Army in Multi-Domain Operations 2028 UNITED STATES 10.22.2019.mp4

7N

< HUIAAKAZNTURUANIINIDINAGING (MNAT) &

NANULUINNAANITURUANTITTUNAN8ER (Cross / Multi Domain Operations)
o. NISLAIVUET19AMULALUSEUNININS (Compete)
o, N5LAUANLANZAN (Penetrate)
. N15911218715Y5N5 (Dis-integrate)
<. Nslauselavi (Exploit)

&. NIINAUNIFEN1ITAITUVITUFTIANNLAUTEUNIMITS (Re-compete)
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LUIAAKATNISUHNUANTITNI@INAGING (N19NUIT)
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Space & Cyberspace
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When HawkEye 360 analysts gxamined Ukraine over the past {guomogtibs, they discovered continued and
i iz I z

across the region. The data showed extensive GPS interference in November 2021 along
the boundary of the pro-Russian separatist-controlled regions in Luhansk and Donetsk. Open-source information

confirmed Unmanned Aerial Vehicles (UAVs) operating in the area were disrupted due to lost GPS connections.
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HawkEye 360 Detection
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HawkEye 360 Devection & 3 ! <
Ellipses from NOV 2021 ? “
UAV Spot Reports of
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o
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GPS Interference (OSCE) o == : L - ‘

B HawkEye*®

GPS INTERFERENCE DETECTED
WITHIN OR NEAR UKRAINE

Unclsssified Imagery and information « Graphics Contain mo “Technical Data™

Contains Information that is Only Representative of information
that can be Produced fromm the Use or Operation of 3 Defense Artcie

© 2022 HawkEye 380 inc. » Bacdkground Map Data © 2022 Google
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HawkEye 360 Detection
Ellipses from FEB 2022

HawkEye 360 Detection
Ellipses from NOV 2021
UAV Spot Reports of
GPS Interference (OSCE)

B HawkEye®

GPS INTERFERENCE DETECTED
WITHIN OR NEAR UKRAINE

Unclasssified Imagery and information « Graphics Contain no “Technical Data™
Contains Information that is Only Representative of information

that can be Produced from the Use or Operation of 2 Defense Article

© 2022 HawkEye 360 Iinc. - Badguround Map Data © 2022 Google

And in February 2022, asdlve 360 dolacted OPo interference along the border between Ukraine and Belarus,
shortly a i i S E This February activity occurred just north of Chernobyl, within the
Chernobyl Exclusion Zone, demonstrating the integration of electronic warfare tactics into Russian military
operation to further degrade Ukraine’s ability for self-defense.
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293 Ukrainian Mission to OSCE & UN in Vienna
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(@UKRINOSCE), “Pocincbki HOBITHI
cucTemMum 036pPOEHHA - aBTOMaTU30BaHa
cTaHuia nepewkon P-330 ")XXuTtenb" Ta
KOMMMEeKC pagioenekTpoHHOoI 6opoTbbu
"Tipana-2", 3adikcosaHi CnewianbHoO
MOHITOPUHIoBok Miciewo OBCE
Henoganik Big H.N. KO>xHa JToMmyBaTKa,
Ha okyroBaHin Pocieto YyacTuHi
OoHbacy,” Twitter.com, April 3, 2019,
https://twitter.com/UKRIinOSCE/
status/11133850171856404487s=20.
Further analysis suggests that the system
identified in the photo as a Tirada-2

was another EW system, the R-934BMV
counter-UAV system. See Michael Sheldon,
“Tirada-2 Likely Not Spotted in Ukraine,”
Digital Forensic Research Lab,

July 17, 2019,
https://medium.com/dfrlab/tirada-
2-likely-not-spotted-in-ukraine-
a4bb86956adc.

Matt Burgess, “When a Tanker Vanishes,
All the Evidence Points to Russia,” Wired,
September 21, 2017,
https:/www.wired.co.uk/article/black-
sea-ship-hacking-russia.

“Norway, Finland suspect Russia of
jamming GPS,” GPS World,

November 12, 2018,
https:/www.gpsworld.com/norway-
finland-suspect-russia-of-jamming-gps/.
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Space is still overwhelmingly Less than 10% of human-made objects in orbit are acttve satellites
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Types of object in earth orbit (10cm or larger)

Owners / operators of operational satellites
(as of May 2018)
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United
States

2009: Accidental
collision of US and
Russian satelites

Multinational 2N . 2007: Deliberate destruction
- of Chinese satelite by 7
Chinese missile
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Earth orbits and their uses
94
Low Earth orbit (up to
2,000km): Used for
Other - Earth-observation \
52

satellites, the International

¥
-/ Space Station and
& hi Chinese space stations X
India \/ . : T China ese space
Japan - ‘y:i” 51 1 Objects are concentrated In

Medium Earth orbit LEO and around the
Russla (2,000-30.000km): Used - equatorial plane In GEO
Other Europe United for navigation satellites. {
Not yet overcrowded
Kingdom

ESA Geostationary Earth orbit | 2,800km: altitude

E (36.000 km): Used for achieved by most
UROPE telecommunications powerful North Korean

satellites. 5 ballistic misstle test
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WU ) dv8.%
VIUANIDINA

ANUAIUABDINTS
Combat/Non-Combat

ANY.

Mugluszuulyn1as
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N15UHUANTIINI98INAYDY 8.

UNAMUFINISANTIIDINAVDY ND.

N156R15229N1992n¢ (SSA) Combat
N15819M52LIULAZHINSIAN9BINA (Space ISR) &
N353 YaYaN198NA Non-Combat

AnagAisuLanIiAnIinlva




N15UHUAUNHIUUA

N15UHURMUAUNISIHNTEIMI98NA (Space Situational Awareness : SSA)

NSNS IIN9DINARYTTUUNA B INSNTSAL (Telescope, Signals Sensor)
N1515EIeIngaINAn lnaniguvasUsndlng
N1515EIeIngaINIANIUYsEINAlNg

- THEOS

NORAD 33396
nnnnnnnnnnnnn 2008-049A
Object Type PAYLOAD
169 (hoursiday)
) 836.77 km
(lat) @ 63.27708°
(lon) A 38.68555°
5 7.440 km/s
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o/ I a VA Vv
~ii MD819N1TUNUAIUATU SSA

ﬂ"l'ilﬁ']'i“”NLLE’I‘”LU\NLGIE]‘L!’WIQE]’Jﬂ']ﬂ‘VIN’]UU%‘”L‘VIF’T‘IVIEJ

1':‘-' (Burma)
%

Thailand

Vietnam

B'anglade&h

Myanmar '
(Burma) % Sri Lanka
Laos:

Thailand ~ °
Vletnam

pf Bengal
Cambodia

Lorig*March 2 C ; -
Launch date Launch site Mission/Orbit

Long March 6 i 27 Apr 2021 LC-09, Taiyuan Qilu-1&4/ LEO fnameinulszimalngnsunia ne./u.
Long March 5B i 29 Apr 2021 LC-101, Wenchang Tianhe/LEO HrvmaiuUszmAlng sewine 7 - 10 w.A.64
Long March 2D i 11 June 2021 LC-09, Taiyuan BELJING-3/LEO Temesinulseimnalnensiiunia ne./u.
GSLV MK Il ' 12 Aug 2021 Satish Dhawan EOS-03/GEO finamauUseinalnenaing 2.0
Long March 2C i 24 Aug 2021 LC-Site 9401, Jiuquan Tech Demo./ Hamesinulszmalngnisuniamile-ng s uasiu
Comm./LEO
Tngeinialinsudyv - ananulunziaduaniulndiv 22.91n 1le 1 w.a.64
ANIANFUATELUN - Funansalwuluiuiinmamievesive e 22 f1.0.64
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8
9
10

11
11

12
13
14
15

Thai GEO Slots

THAICOM 4/ IPSTAR 1
AICOM 5
THEOS

THAICOM 6
ASIASAT 6/ THAICOM 7
THAICOM 8
JAISAT 1
NAPA-1

BCCSAT-1
NAPA-2

P> SPACE: S

KNACKSAT-1

1sAAMINEITUEANLNENYRNINY

11 Aug 2005
01 Oct 2008
06 Jan 2014

07 Sep 2014
27 May 2016

05 Jul 2019
03 Sep 2020
22 Mar 2021
30 June 2021

N

FWSSE 24682020 12:19 UTC

s

T & ] ruascous &

TRAICOM 5 Deorbit Feb 2020

A\ ) =
FRGUI, French

J
1

DLS, Russia
AFETR, USA
AFETR, USA
AFETR, USA
VOSTO, Russia
FRGUI, French

TYMSC, Kazakhstan
AFETR, USA

A

THAICOM 4
/

/

119.5

78.5
120.0
78.5

GEO

LEO

GEO
GEO
GEO

LEO
LEO
LEO
LEO

Comm.

Earth Obs.
Comm.
Comm.
Comm.

Amateur Radio
Earth Obs.
Earth Obs.
Earth Obs.

E

THAICOM 6

\

Yhacons |

\\

Active
Active
Active
Active
Active

Active
Active
Active
Active



1 United State of America

2 China

%) Russia

4 Australia

5 France

6 United Kingdom

7 France - Italy

8 India

9 Europe

10 South Korea

11 Israel

12 Ecypt

5 Germany

14 United Arab Emirates
Sum.

SPACE: §

Military Sat 2021

10
9
8
1l
1
1l
1
a

_ = N

41

\

P

\ \
CHINASAT 6A (s‘sNJn}q) 2t

SJ-20 vs USA-271 Aug 2020

10
12

1 = = 1 =

f‘\
il

\

SSHIJTAN.20 (SSN.44910)

um i SHUAIN 21 #alaes 151.0° €

SJ-21 Drift 59.008°E/day

Comm., ELINT, Early warning, Meteorology
Comm., SIGINT, Early warning, Navigation
Comm., Meteorology
Comm.

Comm.

Comm.

Comm.

Comm., Meteorology
Meteorology
Comm., Meteorology
Comm.

Comm.

Comm.

Comm.

Update Oct 2021

C FE %



LS Nowi2021,02:40:25.00 Notional Data . COSMOS_14@8_13552 Solar AER . NAPA-1_46320 Solar AER * COSMOS14@8_13552 Solar AER NAPA-2_48963 Solar AER
Time (UTCG): 18 Nov.2021 11:47:26.179 Time. (UTCG)3 18 Nov 2021 11:47:26.179 Time -(UTCG): 15 Nov 2021 13:58:04.327 - Time (UTCG): 15 Nov 2021 13:58:04.327
Azimuth (deg): 114.621 Azimuth (deg): 202.591 Azimuth (deg): 69.757 Azimuth (deg): 30.028
Elevation (deg): 8. 57&,——_{ ation (deg): 8.282 Elevation {(deg): -4.342 Elevation (_deg): . =3.651
Range .(km) : 147866299. 185074 i 147864456.415752 Range "(km): 147965437 . 626951 Rénge (km): 147967302.874923

NAPA-2_48963

On Novemberts;: 2021, Russia became the fourth nation to ‘ -t i | ..
demonstrate anti-satellite technology by shooting down w & " COSMOS 1408 waz NAPAL " oAl . COSMOS 1408 uaE NAPAZ
one of their own satellites. Earth Tnertial Axes . ’ Earth Inertial Axes ,

i . © 15 Nov 2021 13:58:04.327 Time Step: 3.00 sec

18 Nov 2021 11:47:26.179 Time Step: 3.00 sec

wan15al

dlo 15 n.e. 64, 0247 UTC ial,eziawﬂaawuﬂunﬁ A-235 PL-19 "Nudol" szmLﬂuaifmanﬂnuwmqsmLﬂaﬂi (Anti Ballistic Missile)
ﬁanwmmLﬂmjﬂmfaﬁmaflamfamau (Anti Satellite Missile : ASAT) 89711a18n17M8u COSMOS-1408 "Tselina-D" AUA 2,200 nn.
Fafuaafiey Electronic and Signals Intelligence (ELINT) ?Jaaawmwiszﬂfmmiumamﬂsfmwu U 1982 v lviAnBuduvezaInd

S1urunn Tne SPACETRACK/18 SPCS Uszifiudnfiszunas 1,500 Fudau 328289 450 - 550 na.

NAN3ISNU
Lidenansenudaniieuvasuszmalng lngvezainianainan lngnunludluduusseinis vaeanasgivulan

*_
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Long March 5B Rocket Body (CZ-5B R/B)
Reentry 4 Nov 2022, 10:01 UTC

CZ-5B R/B Reentry
4 Nov 2022, 10:01 - 10:06 UTC

o
o

S
) )
=)
/A

o ; |E =
Space-based sensors 2022-11-03 | zjﬂ%' ) s

o & e T b e e @ iy e tat T e = e g e e LT e R R AL 0

/

die 4 W.8.65, 17:01 - 17:06 sardszwdineg Judruasaia Long March 5B (CZ-5B R/B) viusiay NORAD
54217 n1snavdds Mengtian module vasda1da2an1d3U (Chinese Space Station : CSS) A27u812Ussu ey 50 .
wWuskTugugnatIuszuin 5 4. waruminusrunnu 20,000 nn. lanauldngduusseanidlanuazanasglanuuulinas

o - o 3 A - . J ﬂ. e
AUAN USama@msuUINNTs Tnsasaeariildgnudssvugeanid @ie 31 a.A.65, 14:37 39N Wenchang SC waslu

eentry “}»Jr—*.’,?»v z5b/
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nnnnnn

Visakhapatnam

DANGER ZONE 1:ISACRCLE OF 10 NAUTICAL MLES AROUND LAUNGHPAD ...
o DANGER ZONE 2:I5 A SECTOR BTN 15NM AND 60NMFMLAUNGHPAD COORD
DANGER ZONE 3: 1245N 0830SE 1325N 08315 1305 08415E 1225N 08405E
DANGER ZONE 4: 1205N 08545E 1240N 08555E 1220N 08710E 1145N 08700E
DANGER ZONE 5: 0935N 9450E 1030N 9505E 1015 9555E 0920N 9540E

1:::1 2 DANGER ZONE 6: 15005 1200W 1500S 11851W 15165 12000W 15005 12000W
4
5
1,700 km 300'Kkm . e -

SLk

Tu 1 ua. 67, 1040 munmlh mﬁ‘l‘wu #1999 2 - 3 1.A.67 mmmﬁgwmu fAvuaUaasasan PSLV-DL (C58)
mﬁqmvmumﬂmsm mnﬁwmmﬁﬂ'mﬂ 519U (Satish Dhawan Space Centre, Indi a) Tnu’nawums\]aaunﬂm
fiiamenisTaasameyss tnﬁ1wu Frumzasunsl - 92.57U89 UATIINHLNTUARTUE I TR 'lunnmu'luwuw

“ gsnsnsyBuiie - $10wwenea - nsadunily - indamsuUETnTS Medan
S

Malaysia

Dz Area: kmxkm Vehicle Length: m Diameter: m Weight: tonnes Time: sec Alt: km

1 Radius 20 PSLV-DL (C58) 444 2.8 260

2 Range 28 - 111 2xStraps 12 1 12.2x2 69.8 23-24

3 75x115 1% Stage 20 28 138 110.1 60.8

4 65X140 2xHeat Shields 8.3 32 1.182x2 175.8 1144 ;

5 | 95x105 2" Stage 128 2.8 41.9 261.8 160.9 AN/TPS 130X Radar RTAF

11503 : AANIUN1SUADER5IA PSLV-DL (C58) U043ULAg quﬂgum ® U.A.'oe, @ocq'.’o ®®oMm
gunsal : IUsunsuUszend Systems Tool Kit (STK) AUa2.Me.uazt5a135 AN/TPS-130X &35.00.

N15UAUG : gseeu Aunme., AUN.man, nae.nn.uaz unv.laglidisngnunansenunsdsemalneg
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Naﬂ’]‘JLé]’]‘Ju’Nﬂ’]’i‘UaE]EJﬁ]‘J’)ﬂ‘L!’]ﬂﬁﬂ']’)L‘I/l‘c’JﬁJ‘U’é)\‘iﬁ']ﬁ’l‘Jm‘Jﬁﬁ]uLﬂEJ ﬂVI’]\‘iﬁJ’]‘I/I’N‘lJ‘JuL‘VIﬂ‘l‘VIEJ

i AN/TPS i3OX Radar RT AE
1SA3 AN/TPS 130X &5.an.0A393WU Clutter R.304/230 Nm/62 OOO Ft 11 &9. ﬂﬂ
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N15UHUAIUNNIULN

N15UHURAUAIUNITAIANTEIULELHINSIANI9BINA (Space ISR)

n15URUANSANINBNAI1EAIN (NAPA-1 N, NAPA-2 N)
NISNELNIAINZAUBINA (Website, RTAF Mail)

N1SHNBUITUATIUAIIUNTDY LATETIN0IARINI
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' o/ o Y
-l ﬂ’]iﬁ]ﬂVI’]‘U@HaM’NB’Jﬂ’]ﬂ

Yayaninangn1ien (ne., unaula)

N159LAT1ZMLLaZLUAANAINEIYA LAY

ATNANYANNNYUTIT

(True color satellite imagery)

AMNABANINYUTNEULND

(False color satellite imagery)

UVAYaN198INIA

P SPACE: S P A C E




N15UHUAUNHIUNN

o\ QJ

NFAUUAYUAITAINITYIYNADATUNY BT ITURASNITUTIINIAGNTA (HADR)
aduayuN Uy Aeuas
AUUAYUNNSUBINULATUTIINIENNNY

aduayunsaulndl

Y/ <= ,r 3 i i aa cﬁ’ ~
™ nannen o FtalEnsuvininiidsEnauganaaiteu

MUALNG 2.411909 2.\ T84

Fuit 2 fln.65
@ uilailnes

9 fudldhwng J >
g ® Junaiines " LA S MWAIBAINBY Sentinel-2A
- umahwan o - e g a
¥ UN 5 U.A.65 4 > ‘¥ 1 ’ Yun SWIR
g S L 4 N ih N \ ~
( with ' E RS [ ) £r Yuil 6 i.a.65 / : AUAKIDEN 20 AT
i ‘ AL nTuvmavuas @ Suil7iines ' >y - [ ; . Guiinnmile 5 il.a.65



atuayunIsundeyninenag

{ N N g - =i Nl

i

| ammauvssiniuiiuidunies (uansden WA AT AU WE1890 VTOL) |

Ui luna boke

N

)

. / | ere—
)% 3. "
= 17 é\ -
Npe. o
o L 5 .

MIDYIN ﬂ\w{

N139AN190YaTIATILINUNAEULAT
iWansiniiuIvaangiiu
AENINEIIAVUNYNTIUAY
n150ua15999 989 AE WIS AUTUYINENILUY VTOL

A~ @ faete N\ N || A

Ununuasuaztnuiades a.aSueiay o.uos 92.4u ‘ |

AU e

gomomhsih | v
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$189UNITAAANENIUNTTAIUY

(WIR: Water |nformation Report)
UN 25 n.8.65

(3 (4
ﬂjiﬂ']&jﬂ'\imaﬂ’]uﬂ’]ﬂ\; a Vimnahluariou annil 5.26 wiiadn ifedounszsumn a.iaido 9. mszunseioysen aonilsaseauin .26 wedaunsesu 6
211N153918037 AN19N15InavesU (Drainage) 1200 : » v
.. T Vihnanhgaga TEAUARY 7.20 4.
= v, e onern @ s .
Fennsapansaladnadviants Ui adnli s | Unn[ % [ihnwh Fuil 24 n.v.65 a1 1800 Tl .97 w.
i a e al 1,000 awiunteqiu 5405"»/ = | 2528 | 26-n.u. | 843 | o o
2.UNUNA Uag 848U AIMIUNNTU Wnin1sszune . L Sies e laaanl Fui 25 n.8.65 1aa1 1800 Yald 5.05 4.
¥ P PR el [28 - | 1,187 | Ayl sat
wmaziunldunfounlugiald asduiun | 2699 | e-mn. | 1137 | | fiuasliiy ety
v ‘ 5 d‘u S0 800 2534 1-0.n, 772 |
LAINIEYT BI1AINANTENUABDWUNENWAINITULAY & 2638 | 26-nu. | 1,236
X a4 . Viuanhlbsindoqi 417 ovu/d 2553 | 26- 3
‘W‘UWQN“U‘L! lﬁLLﬂ E \ﬁuum'nlm-imq:qu%‘m 1,045 oun/A [a8087) Socwin. | 899
" ‘_:1 600 0 54: 628 au | 2554 | 30-nu. | 1,045
ABIAY 1 A.UNULLA B.AEN VLNITUATATDYTYN a | 2556 | 6-am. | 702
; = 12 wiuth: 5.05 u 2560 | 16-0.0. 549
MNYLEY 2 A.UNDIN 801305 M NSTUASAS LS o el | i
) 400 s { 25061 18-n.u. | 614 |
i M“ | 2562 6-n.n, | 199
a a 2563 - o
Fydnual fesing Fydnual Aesune F + |
BT 200 | 2564 6-a.n. | 953 |
B.A1auALWAY g somih amiiini 3 o7 C.7A,C.29A 5.26
A & d X 0 —— —— e —
* wumthwne euEAIR S —— g d F e 3 a3 4 o P
— dumaiin reuRiNe 3 3 1 85 % % & 5 3R o2 B 2 8 % R & R 8 8 & &%
dumaises @ femnrmedauiivenh
v —2554 2556 w2561 o—2562 wm— 2563 2564 w2565 === arujann
— wan
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& A v ey a v
F1g9uNuNgaauFaunilanaialnlnd

(Fire Information Report: FIR)
UszdnTuii 26 111.8.65

-
AALKUD

NAPA

@ (Feglul

AUal.na. Aan.aua. wilgesaou

ot dmu
. T 0
@ &« GIS Process >> RTAF SDI Byl dnhs

N

F

VLHEERNERPRTEHT

Remote Sensing

a
\ 4

YayaannUIeIN

(va.v9., AUN.ND.,
nva.avla., ...)

ISR Process (92.118.)

o
LUENIE

WELY

AyD.AUN.ND. ' ' = sha
UNg

Dynamic Target
FIND

winedu 9./8.15audu i~ 1)\

ASSESS .\ /.FIX
T e @

Visual Identification (ISR) / E”G“GE
Shooter (AauAuln) / BDA

(xo&y FIRMS

e Information for Resource Management System
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atuayun15aU WA

B GREE lll

~ UNBEATABLE AIR FORGE

U 18-22 §uU2AL 2566 (U NOJTU 41 92.1TavlHU






v’ a1u137g98n 10 Gbit/sec

v ansunauldenn (Anti-Jamming)
v AAUARNALATIUYDIVBY ALY
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NNSWRAIUIAIUAINISAINIAVAY ND.

E—W

-"I’ \'\"l

Communication Satellite
UAV Communication Link

<= = = 3 UAV Mission Control Link
= = = 3 UAV Beyond Line of Sight Control Link

MQ-9B SeaGuardian Configuration

€= Air to Ground Data Link

Conformal VHF/UHF Primary SATCOM
€ = = 3 FiberOptic Link

ARC-210 Ku-band
—

ESM Sage a0 Due Regard Radar
Link 16 - STT ADS-B

SAGE ESM
TCAS

econdary SATCOM

e Bar |Deieci and Avoid
Ka-band

. |

\ Lynx Radar

EO/IR

Fiber Optic Link
L Gl =

Maritime Patrol
Radar

Satellite Mobile Ground Station

Satellite Gateway Station 7 UAV Ground Control Station

General Atomics Aeronautical Systems
Proprietary Information / r.ampetmon Sensitive
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NNSWRAIUIAIUAINISAINIAVAY ND.

Space Situational Awareness

" psiaiwngnlsunsaluasimalulaglun1sngiadu
- s2UUNaRlNINIIAY (Optical Telescope System)
- izUUﬂ’guawq (Radio Telescope System)
- 32UULSATY (Radar SSA System)

- STUULALYRS (Laser-Ranging System)
174 ¢
- STUUNRB9LNSNTIANDINA (Space Telescopes System) o
" NsuanUaguLATYIMINISURYANIIN I
" H319AUSUARNUANTUTSINA

SPACE: S



N1SNRIUINIUNINITIINAVDY N.

Space Situational Awareness

RADAR

Rgsident

Y pace

g/,&,;’ Objects
&, .

CubeSat Space Debris Collisie

" K2 20
LAk e
S BANS
DAt A RS
< s

Precision )
Tracking New Object
Discovery & Maintenance

LEO Surveillaﬁe Fence

S Space Fence
SSN Sensors. SOC

e (0.

Space Fence

S e VINDINWAINAFNIF

17: NIENTNNAVUANIF 103
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NNSWRAIUIAIUAINISAINIAVAY ND.

Space Situational Awareness

v (-1 a g ¢ v
Naa9lnInssAu (Telescope) ANANLALYDIINTEEY

: " N lie ‘; V\, " Orbital |
Plasma direction
surface normal

Laser
Site

De-orbiting
Engagement Delta-V direction averaged
over multiple pulses

km

— Laser, Telescope and
Tracking System

SPACE: S P A C E BN



NNSWRAIUIAIUAINISAINIAVAY ND.

Space Situational Awareness

SSA Satellite

SAPPHIRE

Y
SATELLITE b
)
| COMMAND AND
4 TELEMETRY . d
 d
DATA DOWNLINK
In = ‘ SATELLITE
\ COMMANDING

DATA M
&

RECEPTION NV
| _ s E
T4
SV
) A
OoPS
-\ g | SCHEDULING

RSO TRACKING
DATA AND SPACECRAFT
HEALTH DATA

DATA
PROCESSING

Sapphire Satellite

i - https://space.skyrocket.de/doc_sdat/sapphire_cnd.htm 105
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Possible e i
Maneuver by Government e Ay

/ Space Object W% Space-Based SR
o S Surveillance
Soiald Network (SSN)

. . Space Object
' sovernment’

Ground-Based
Tracking |\

FEUULATVIBYTNIN T ULYDS

Commercial Optical

N15LE15229N19920 A » T ing

— -
International
Partner Data

(Integrated Space

Surveillance Sensor Network)

Commercial RF
Tracking

OrbitOutlook
Data Center
Data Gathering

and Analysis Dﬁ' P A

Artist’s Concept

s - https://www.darpa.mil/news-events/2016-06-29 106
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N1SWRILINIUNINITIINAVDY N.

Space ISR

" puranuAnlunaiiadananuaanse SSR Tumsiamgmlsunsailuaunan
- alpasiimanzauiuanngisgananfvasszive
- AnuazidauaziuuvasniBuivanzausan1sufiantsia
- UUAMNNMIRALIA TN UUNLE UYBINTRINIA LB

SPACE: S ce P, A bility Creativity E XN



NNSWRAIUIAIUAINISAINIAVAY ND.

Space Communication

" psidsundasesnefnanselanvasmaluladinisieaisuazinsauunay
- meRauafisudessuazinsauunay waznisi¥eudanisdumadidn (10T) wuungy
- WuAlUNNITIRUVBINIASTHAZIENTY WAZHANINITAEUNITVDS ND.
- mslduaaiiey 10T WestusyunisUfianis NCW wazn1siaves va.
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NNSWRAIUIAIUAINISAINIAVAY ND.

sEUUAIgUUanNNng (GNSS)

" pisneiussuuanaiisuuaniing (Global Navigation Satellite System: GNSS)
- BANNTITNITUVDIAINYN GNSS
_ uABiugUaIsEUUANIfienuaniinn (GNSS Enhancement Satellite)
- mswmu'ﬁuuumfamauuanwnmuﬂummﬂ (Reginal Nawgatlon Satelllte System GNSS)
- ASNAILITZUUANINIBNUBNRNALANTEUY '

SPACE: S P A G E; Q«‘\



NNSWRAIUIAIUAINISAINIAVAY ND.

Space-Based Weapons

pace-based  anti-satellite systems are Some spacefaring countries are testing or
satellites that target other space systems. rescarching sophisticated on-orbit technologies
Concepts for space-based anti-satellite for satellite servicing and debris removal. These
systems vary widely and include designs to technologies could also damage satellites.
deliver a spectrum of reversible and non
reversible counterspace effects. These concepts
span from simple interceptors to complex
space robotics systems, and can include kinetic
kill vehicles, radiofrequency jammers, lasers,
chemical sprayers, high-power microwaves,
and robotic mechanisms.
ROBOTIC
MECHANISMS

HIGH-POWER
MICROWAVES

l KINETIC KiLL VEHICLES l
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SyUUdInINgY

NISWRAIUITZUUEIR1INBY (Space Launch)

- yidnn1sfineadas

- #¥anusauiiefufinsUssmaiiawauiasinnu}

- WANTEUUNMTAINT L TENYDY N9 UUNUFIUNTTAINIF LD
- Waungszuunistasiumsaanisiiauntlasnausslevives

R IUDUIAR

e R

separatio

Upper composite |
aration A

N

Altitude (km)




NNSWRAIUIAIUAINISAINIAVAY ND.

LAUNRIYININITDINIA 2566 - 2580

gNSAART 61 - 65 gnsAans 66 - 70 ynsAans 71 - 75 gnsANERS 76 - 80

WEUTRILA szpsd 1 SEEEN 2 FEHEN 3 szozil 4

61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 T 78 79 80

1. msanmunanviaiuntiioy (Satellite Platform : ISR, Communication uag Navigation)

1.1 amWsuanen W (Imagery Satellite)
1.2 a1ifieuAaans (Communication

Satellite)
1.3 a1BuudIne (Navigation Satellite)

2. MFIAMITLUUNSETETaNI999nA (Space Situation Awareness)

2.1 MINEEUULIATS
2.2 PITWIsEUUNAadlnnIsAd

2.3 Signal/Laser/Space-based

3. mIdamszuuuTsdaya

3.1 MIAMsEUUNTUTMIRAN Yoy

AMNEBATANBY
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Why Space 777

The Art of War

Sun Tzu

Jlaaursodansasiigeld dauazilugnmunyenivadlan

I I
| The bird's-eye view that satellites have allows them to see |
: large areas of Earth at one time. This ability means satellites |
l
| can collect more data, more quickly, than instruments on l
l

l
WSS |

SPACE: S P A G E PR



‘)




 msUfuanisnieednid




