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In near future




« Impact crater diameter: 9.0 cm

Space dEbnS Im [ ] aCt Impact crater depth: 5.3 cm

aluminum thickness : 15 cm
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Number of Objects

Monthly Effective Number of Objects in Earth Orbit
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Space Technotogy Research Center

SpaceCare
SATELLITES VS DEBRIS

X

working satellites share S Debris objects travel many
their orbits with tonnes 4 kilometres per second. In case
of space debris 2 of impact, they may destroy

working satellites
‘d

’ illion
debris fragments

1 mm-1 cm in size
discarded rocket stages

= 900 000
fragments

defunct satellites 1-10 cm in size

unidentified debris fragments larger
objects and fragments than 10 cm

&; About 26 000 debris objects Smaller objects that cannot be monitored
e :

#SpaceSustainability




Space debris on orbits.
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Space debris

2019: Indian
ASAT
2007: Ch ASAT 15 Nov 2021 02:50:15.00 Notokal Data
/A Aci

/An Ansys Company.

On November 15, 2021, Russia became the fourth nation to
demonstrate anti-satellite technology by shooting down
one of their own satellites.

P Rt
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2009 : Collision between Cosmos (Yellow) and

2021: Russia ASAT Credit : AGI
Irridium33 (blue) 13



Reentry impact

KOSMOS 954 reentry on Canada in 1983

®* Under the terms of the 1972 Space Liability Convention, a state
which launches an object into space is liable for damages caused by
that object.! For the recovery efforts, the Canadian government
billed the Soviet Union Can$ 6,041,174.70 for expenses and

additional compensation for future unpredicted expenses; the USSR

eventually paid Can$3 million.”

launch of a similar satellite in 1973 failed, dropping its reactor into
the Pacific Ocean north of Japan. Subsequently, Kosmos 1402 also
failed, dropping its reactor into the South Atlantic in 1983.
Subsequent RORSATs were equipped with a backup core ejection
mechanism, when the primary mechanism failed on Kosmos 1900 in
1988, this system succeeded in raising the core to a safe disposal
orbit.”!
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Space debris effects on Thai satellites
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Reentry impact
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Reentry impact

Long march 5B reentry
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1.2 Asteroid impact
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Asteroid orbits

This image shows the orbits of more than 1,000
asteroids that measure more than 150 yards across
and pass within 4.7 million miles of Earth, up to about
20 times farther than the moon is from the Earth.

Credit: NASA/JPL-Caltech
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Asteroid impact on Earth D-TREC GisTon
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The site of impact from the asteroid that killed the dinosaurs 66 million
years ago is called Chicxulub Crater. It has a diameter of 150 km and depth

of 20 km.
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Solar storm impacts in May 2024

Potential Impacts of a Solar Storm on Earth €he New York Times

Solar Storm Crashes GPS Systems
Used by Some Farmers, Stalling
Planting

The storm interfered with navigational systems used in tractors

and other farming equipment, leaving some farmers temporarily

unable to plant their crops.
Radio
Charged
Elect = d o part|cle5 P Listen to this article - 3:45 min Learn more
ectronics and solar
cells damage Communication

“ blackout and
x‘ elevated radiation

exposure for

“ crew and
passengers

% Share full article A> l:‘

lonospheric
pulsations - 9

A tractor at O’Connor Family Farms near Blooming Prairie, Minn. Tiffany Graham

NEXT WEATHER

Ol STEM GEOMAGNETIC STORM DISRUPTS FARMING TECH,
MINNISSCIRS  |MPACTING SOME PLANTING OPERATIONS



March 1989 Magnetic Storm

The Gasette, Montreal, Tuesday, March 14, 1989 A-3

Potential Impacts of a Solar Storm on Earth

THE CITY
Skywatchers awed by nature’s light show

By CATHERINE BUCKIE north of Lachute. metz, the hospital's executive direc- from Hydro were to knock on my
of The Gazette “My son was watching TV at the tor. “Power outages aren't exactly door right now, I'd punch him in the

time and then it was like somebody rare, so we've had a lot of practice face," Dick said.

While most Montrealers slept, blocked the power out and the house with our emergency systems.” This time, power was restored at
Brian Maged spent 1% hours earl == Ay e e i T Eorr =
yesterday staring at what Hydrc
Québec officials claim was the caus
of yesterday's blackout

: From 3 am. to 4:30 am. Mage(
Radio 31, watched what e sad esken Tt
emission thousands of meteor showers.

// The sky was filled with streak:
It looked like a lot of whitish an
. reddish light coming almost straigh
Electronics and solar : . above the city,” Maged explaine
cells damage Communication “It was the strangest thing I eve

saw in the sky."
blackout and Maged, who watched the natur:
elevated radiation I}g?xi show frpm his Plamondon S/
apartment. said when he went oul
exposure for side for a better look, “I was walkin

around as if the world ended.”
crew and Hydro-Québec officials said at
passengers news conference yesterday mornin

that-the blackout was caused by
magnetic storm and failures at tw
Hydro substations

Christine Gombas, 52, als
watched the light show in the sk
from her home about 20 kilometre g

lonospheric
pulsations

A solar storm caused widespread failures in
Canada’s Hydro-Quebec power grid and
blacked out (9 hours) six million people in 1989.

syl ldwmunanniuuaziinistlasiunansznuan M agnetic
storm



Solar storm impact on

Potential Impacts of a Solar Storm on Earth

'- REUTE RS World v Business v  Markets v  Sustainability v Legal v  Breakingviews v  Technology v  Investigations

Science

Delta diverts polar flights due to solar
S , storm

(»mission Reuters

January 25, 2012 3:59 AM GMT+7 - Updated 12 years ago

Electronics and solar
cells damage o) Communication
“ blackout and
\‘ elevated radiation
2 exposure for
0 crew and

passengers
lonospheric

— NORTHWEST ARUNES ; =

Diverting some flights on polar routes between Detroit
and Asia to avoid disruptions to aircraft
communications by a strong solar radiation storm.
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Space weather NEWS

L) INVERSE

SCIENCE

NASA Reveals What Made an
Entire Starlink Satellite Fleet Go
Down

The company allegedly ignored warnings of bad space weather brewing.

¥* BY UNIVERSE TODAY AND
CAROLYN COLLINS PETERSEN APRIL 8, 2023

On March 23, sky observers marveled at a gorgeous display of northern and southern lights. It was a
reminder that when our Sun gets active, it can spark a phenomenon called “space weather.” Aurorae
are among the most benign effects of this phenomenon.

At the other end of the space weather spectrum are solar storms that can knock out satellites. The
folks at Starlink found that out the hard way in February 2022. On Jan. 29 that year, the Sun belched
out a class M 1.1 flare and related coronal mass ejection. Material from the Sun traveled out on the
solar wind and arrived at Earth a few days later. On Feb. 3, Starlink launched a group of 49 satellites to
an altitude only 130 miles above Earth’s surface. They didn’t last long, and now solar physicists know
why.

CURRENT SPACE WEATHER EFFECTS

At the moment, the Sun's activity is increasing as it heads into & period called “solar maximum.” We
can expect more auroral displays, along with CMEs and flares. With the strong outbursts come threats
to our technology. Obviously, communications and other satellites are in danger. So are astronauts on

the Intermnational Space Station.

But, the threats aren’t just in space. Earth-based power grids, communication lines, and other
technologies are also at risk. For example, when a geomagnetic storm hits, it sets up huge circulating
electrical currents between Earth and space. These are called “geomagnetically induced currents”™ At
the very least, they can short out power lines and grids. When those go down, so do the Internet,
computer systems, telephone systems, and other crucial services. The average person would
immediately experience a power outage, at the very least. But, airlines, banks, and other systems
would be down until power and communications could be restored. There's a great need to

strengthen our technology against solar storms.

STARLINK LESSONS LEARNED?

The loss of the Starlink satellites cost the company millions of dollars. The company elected to launch,
even though the space weather community warned about the effects of a geomagnetic storm. For
years now, solar physicists have been warning about the effects of space weather. Most satellite
companies pay attention to reports from such places as the Space Weather Prediction Center. If they
get enough warning ahead of time, they can take steps to protect their equipment. Astronauts on the
ISS can take shelter until the storm passes. And, power companies and others can follow forecasts of

such storms so they can take whatever action iz needed in the event of a strong event.

Solar physicists continue to study these solar cutbursts in hopes of coming up with a foclproof
prediction system. At the moment, when something erupts from the Sun, we get notifications from a
fleet of satellites. Those give us minutes to hours of “heads-up” time to prepare for the worst. NASA
and other agencies continue to improve solar studies and prediction methods so that companies

launching satellites to low-Earth orbit can take steps to protect their investments.

This article was originally published on Universe Today by Carolyn Collins Petersen. Read the
original article here.

https://www.inverse.com/science/now-we-know-how-a-solar-storm-took-out-a-fleet-of-
starlinks?fbclid=IwAR3jyDUjc54weZvWIQcVG63q3VIGIzycOFWEKhOXxOly7A13vNUgpUtEC _-M
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Solar Maximum is Coming.

Experimental Solar Cycle 25 Prediction

SOLAR MINIMUM SOLAR MAXIMUM

International Sunspot Number
Predicted Max 137 - 173
Jan - Oct 2024

2028 2030

F10.7cm Radio Flux
Predicted Max 165 - 194
Jan - Oct 2024

Visible-light images from NASA's Solar Dynamics Observatory show the Sun at solar minimum in December 2019 and the last
solar maximum in April 2014. Sunspots freckle the Sun during solar maximum; the dark spots are associated with solar activity.
Credits: NASA's Solar Dynamics Observatory/Joy Ng

Space Weather Prediction Testbed
issued 19 Oct 2023

2026 2028 2030

Years

2022 2024 2032
—— Experimental Prediction
25% quartile
50% quartile

75% quartile

—— Monthly observations
= Smoothed monthly observations
2019 NOAA/NASA/ISES Panel Prediction (range)

Ynan 2727
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SPACE CENTRARIUM

1. Space technology research Center (1% floor)
2. Satellite operations (2"¢ floor)
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Space Technology Research Center

Space Technology Research Center

Research area : Space Safety and Security
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Space; ':,_affic Managemen
Space flight
dynamics

{ System | (
\ —— o =
SpaC Weat er orecast ‘
N ,@iﬁg ] 1.1 National 1.2 Aerospace =
NP ' 2 S 1 &Y

Space Surveillance a" space safety and and spacecraft
moerm{and tracking security technology

3 “ technology development

- ,.',‘7'=é

NATIONAL SPACE DATA CENTER :
Unman ned aircraft

NSOC - National Space Data Center rSaquédoyadhuaomausond Wuqué

wamawws:inalng - 3 ‘ IraffTC n’@n ag em ent .
system

Asteroid warning syste :
- N
Amlx/f“nlebglﬁsir_érno;al

1.3 data analysis
and Al

processing features calculatlio

" Machine Iearn'mg

target image assigning candidates
(query) tags refinement

<w1;2) @
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Space Weather Forecast S /\*

* Monitor and Observe

« Forecast System

« Public News and Warning
« Solar Observation Satelllte

Research area

Space Situational Awareness
* Observation sensor
| « Tracking and Surveillance

* Orbit determination SSA SWF
Space Object Catalog

eeeeeeeeeeeeeeeeeeeeeeeeeee

-/ Thailand space weather -
) forecast system

S) 0)|

Safety and Securlty

Space Traffic Management
Conjunction and Reentry Analysis
Satellite Maneuver

Radio Frequency Interference
Breakup Model -

Near-Earth object warning and

N[=le) monitoring

"A — - ‘M ——

e = :*g’*é\“: = Others
. 1. IR

A.l. and Machine Learning for space
applications

42
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Space Traffic Management system
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Search Object

Object ID:

4
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Nov 3 2023 \
06:56:03 UTC

< 11 »




THEOS-2

21349 km

-Ix
Nov 26 2023
21:05:45 UTC : .
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Location

Height Latitude Longitude Velocity

6:33 PM
7/29/2022
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Space survelllance tracking and monitoring
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SSA Development Purpose Highlight

0 To keep track of space objects passing over the Thai sky.
O To monitor and secure Thai satellites.

0 To update information on space objects (see next page).

FALCAN9 R/B

Developing and implementing an optical telescope
as an SSA sensor

COSMOS 2211 IRIDIUM 143
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GRR_NET @Ec é/.STDA

GISTDA Space Object Catalog Highlight
0 Accurately determine the orbit of tracked space objects.
0 Update and publish results in a standard format (e.g., TLE).

Extract object data Update GISTDA Catalog

= Depend on sensors, « Orbit determination » Standard formats,
e.g., telescope, radar. e Covariance Matrix e.g., TLE, OMM

» Classify the type of * New Object? » Seamless GISTDA
object. STM access and API

-
.

- J - J

RA(Topo) s Time for ONEWEB0229

Velciy X s Time
- 3 —fv\u w-{\
=
FET™ e m wm "
Tine ot it et _
Dec(Topo) vs Time for ONEWEB0229 on ¥ w5 e il @ ONEWEB-2065

@ ONEWEB-0065 GISTDA
1 45164U 20008AK 2415@.14512195 .00000085 @00e0-0 21860+2 @ 9991
o w e w2 A5164  87.8920 185.1789 @024462 196.7127 160.4543 13.09505406210522
\I [\ == @ ONEWEB-©@65
H 1 45164U 20008AK 2415@.14512195 .00000085 @00e0-0 20632-3 @ 9999
ObJeCt Angle data 2 45164 87.8962 185.1861 @002112 102.0446 258.0918 13.10376985210521

From telescope sensor ” j
Position and Velocity ==& @

of detected object
= GISTDATLE

s 1 45164U 20008AK 2415@.6@327127 .000600423 @eeee-0 11761-2 @ 9997
E": 2 45164 87.8967 185.0960 002046 90.0500 270.0862 13.10369386209840




Space weather forecast system
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| &F/5TDA
Space weather (website and database)

OBSERVATIONALDATA v  NEWS RESEARCH v  LINK  ABOUTUS &' 2329 1529 P 2 HOME  OBSERVATIONALDATA ¥  NEWS RESEARCH ¥  LINK  ABOUTUS
2024/04/21 2024/04/21 ‘é/_STDA Jasker 2024/04/21 2024/04/21

Gisroa  Jasker Home

Space Weather Forecast Now

1ailand space weather
forecast sysihem — % Magnetoshere lonosphere

w7 w7

RO | Quist o [Quist

Warning News & Monitor and Observe
Event Solar and Space
Solar and Space waathar Monitoring
weather Waring

Magnetoshere

lonosphere

Current Sun | AIA 193

Solar Flare event

- - B . . - 2 niwén  dayaBodona v das awide v &0 1RedAun & 0438 2138
é ;.f:57'1‘9ﬁ JOS?GI’ WiKan  doyaiBodving dnas  owide Sofi  1AeaAUISY soaar0sr2r 9433 sosaiosres 2133 -.é,r_smﬂ Jas¥er 2024/05/27 2024105126
24 & T 10 = =y
m ACE Real-Time Solar Wind || Real Time Solar Wind | Goes Electron Flux galuonmun MsSWENNSUanIwasmAauu
dhonan aeifiad 26/04/2024 10:00 LT (UTC+7)
26/05/2024 - 27/05/2024 =
duussenmAuundinaiWes
duussenmalalaluaiilos
. . am
Estimated Planetary K index (3 hour data) adfn

9 udndiau

8

7
x & Solar Flare event
=5
o4
4

3

2

. .1 Solar Proton event

- High-energy

0

Geomagnetic Disturbance event

0600 (26/05)  0B00(26/05) 1000 (26/05)

o s e e _

/fiasner gistda.orH




Seamless (UTM ATM wag STM)

| Airspace Is Evolving to Accommodate New Users

* The Operational Landscape is evolving and growing

Space Traffic managexent: STM
e ——

» Data-Driven nsk assessments to ensure safe operations

* Highly automated / interoperable systems are required

High '

Altitude 2?77
Airspace

Lo

ATM
Controlled
Airspace

Air traffic management : ATM

> )

'

Low Unmanned Aircraft. Tgaffic Mana
Altitude >

Airspace i : | aadialinls
Surfoce ),—h A Roe

Credit: Thales




AMETHYST



N15aIngiaulasy N159aYYINN1T0U waznIsAAAINLATY

2)(3 AMETHYST Operator Pilot Operation

Operator Pilot Operation

LWL Module/Network Remote ID

-~

UoWa Network Remote ID

&P
@

O Remote ID name* Remote ID serial number*
avn:dsuyananslu avn:10guddynna e
vasus:s1uu : J
]23XXX456XXX7 m
o
DAsLOY
uwana
swdm gl + {
o =fq-| 5 \

wasnsAwn

Soniwa
KML, KMZ

4ntuna:zlasu*

088888888

dwa -
donunOuno:tnsoy v

domain@swart.com - ST
1danlasunv:dnsou v

This field is required! o e
Ldon30qus:avn

sHawu

1don3anuUs:avAudvALU Us=tnnutnOu : OPEN UAV Pilot License
Ll Kingdom of Thailand
vandudu o
Hugauunlu : 17 —
This field is required! 11/02/2023 11:22 2 | sHaun0u OPEN : AMTP-OPEN-JWMS8R
T P . . sHaunOu SPECIFIC :
gugusHamu Larduga *donluiiu 3 Hluo

! ISS:1/n/2023

11/02/2023 14:22 ] | ’ .
oy \, : EXP:1/11/2024

SonWuR

a\)n:ll_jﬂu 0069144704708,12.812

‘gotiu 90 was

=)

]QP
(;:g, AMETHYST

AruDUryBagudrH3all ? avbaldnid
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Space safety and security on GISTDA 3.Space Weather Forecast system S =%
* Monitor and Observe

1. Space Situational Awareness - Forecast System —_—
« Public News and Warning
« Solar Observation Satellite

Gismon  Joske e cosemanons _—

* Observation sensor
| « Tracking and Surveillance
* Orbit determination

Space Object Catalog

</ Thai land space weather - :
|| forecast system

S[HECE
Safety and Security

. Space Traffic Management

« Conjunction and Reentry Analysis

« Satellite Maneuver

* Radio Frequency Interference

* Breakup Model 59



_Space safety and security plans - - JEHCATSHERNESIRERw..
TR = e e ; Security U84 &@naA.

1. Space situation awareness : SSA
- MsliusMsAnauingeInie

1AS2718 SSA - ATIRIULATANAININNBINTANABINTT

sensor vlan

2. Space traffic management : STM
- mﬁLL%\ﬂLaaumﬂmmfgLﬁwﬁuifmqmmﬁ

| - MSRAAFBUVYLDINIAANNG UL AN
- SSA Optical Sensor

T
~

anilasing
2INNA ANoA.

Space weathér sénsor
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Thank you
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1. Thailand space policy é/:smﬁ

15 Years of National Space Master Plan (2023-2037)
1.1 National Space Act

Strategy 8:
Driving Mechanism for the Master Plan

Strategy I:
Space Affairs for National Security

Strategy 2:

Strategy 7 Space Affairs for Sustainability

International Collaboration

“To develop and utilize
space affairs for
prosperity, security, and
sustainability "

Strategy 3:

Strategy 6:
Space Economic Development

Human Development

Strategy 5: Strateqy 4:
Research and Development Infrastructure Management

Note : Long-term sustainability of outer space activities (LTS) are considered in Thailand
National Space Act o



2.2 National Space Act

Space affairs for
national security

Space affairs for
sustainability

Space economic
development

Infrastructure
management

Research and
development

Human
development

International
collaboration

Driving Mechanism
for the master plan

Phase I (1-2 years)

“Emergency”

Connecting space economy & beyond

Strategy 4] o ‘g'fj

Space infrastructure
management

Strategy 5| o

arth Space System (ESS) frontier researc
-

2

Strategy 6] o

Human development with companies &
universities

Strategy 7| ©

Strategy 8 o

Space Law /OS%aCcee Regulatory N

L

15 Years of National Space Master Plan (2023-2037)

Phase II (3-5 years)
“Short-term
Implementation”

Phase IV (11-15 years)
“Long-term

Implementation
I L I I I L L_____v L

Phase III (6-10 years)
“Medium-term

Implementation”

V 4
45 4

The interests of Thailand are taken
care of

i&z ]
¢ g 0 SUSTAINABLE
o . O Q DEVELOPMENT
!;a] ; GOALS
Spa(slelst amao}(igy for i Sustainability on Earth and space
1

4 ‘C’W'W ,"
’ & e Y1
NGglgi%%tgglite Incubators Investment platforms i Increase in GDP
\/ :
g °
© é% © / ©
Laboratory Satelligevler;ggggucture i Rocket and spaceport i High an?%tf%%r‘gggttﬁlg in space
i g ® i....n 'Q e"‘ie IQ E—@“J
Business and polic E : | ~
u a_rchp y ! Applied | R&Dirfl%ro c\:/(;)lg[%?lermal
A : R&D 1
o © © © e
Govemment scholarships Space science institute ~ Astronauts : Mor%;{glgl Sspace
(L LX L]
° %o [l ©@ o i
Moon exploratlorlspace station research International busmess network i ASEAN Space  ASEAN space leader
i e 1T 1
e ®o f o :
| Siz

Onge Stop Service Center

ace Development Fund National Space Agency Social awareness 05



2.3 Policy for Safety of Space Operations

Space situation Awareness and space tratfic management policy committees

Early eench Provide policy and framework
Engagement - ‘ for SSA and STM

Identify the development plan for
necessary infrastructures and SSA&
STM& SW -related technologies

On-Orbit Reentry

Sharing data and facilities

International cooperation
policy




2.4 Earth Space System Frontier Research

'.’, ~ WHITE PAPER HATONAL ROADMAP
i (o o = = e v " "

Earth Space System Frontier Research

auaunud

-Earth Space System
“. Frontier Research

‘( ﬂ?SiﬁUi}Ulll.i) ISsUUlanuazooMA

1auaiay N |
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Future Survival
Challenge
(Planet and
Galaxy Discovery)

New National
Competitiveness
Space Business

Space Safety
and Security
& On Orbit Servicing

Space Experiments
& Deep Space
Exploration

Space Environment Human Made

| ] Social Stress & Attraction

International Stress

D Opportunities

Space for Future Economy

Space safety and security

Orbit Threat
(Space Collision,
Cyber Space)

Space Weather

. .. High Opportunities
On-Orbital Servicing g High Resilience

High Attraction
& Low Risk

Space Situational
Awareness

Microgravity
Experiments
and Manufacturing

Advanced
Materials in Space

Space Quantum
Communication

—
e
f—
@
*
4 y
v
a
B
=

Origin and Evolution
of the Universe

Asteroid Mining

Human Space Flight
to Moon/MARS

Space Habitation —
Low Opportunities _ == Low Attraction

& Low Resilience v & High Risk
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Flight Dyr\iiamics Software Onboard Flight Software
Implementation for satellite 100-500 kg

Prototype ready

Orbit determination Orbit control maneuver




T JUPN\Z

Onboard Flight Software
for satellite 100-500 kg

Prototype ready

Simulator

— 3. Simulator

] | Satellite table
: /rl Satellite ™ |
e table S0 A o

g = f\\‘f_‘_ r't‘"‘ e
\ & ﬁ "% 2. Ground control ¥

Onboard satellites
(satbrain)
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Space Technology Research Center

| Lecture | |

Research |

\

v

™

M.Sc. topic
Space debris and Near-Earth objects

High accuracy of ballistic coefficient by using Al

Enhance computation speed and accuracy of conjunction analysis
by using parallel computing technique.

Visualization to monitor Near-Earth objects.

New effective techniques to remove space debris.

Space debris removal mission analysis.

Space flight dynamics

Formation flying swarm for spacecraft.
Optimal space debris rendezvous
High precision of atmosphere drag model

Flight software for small satellite

Software design for real-time application
FPGA-based satellite communication hardware

- Upskill and reskill
- Course modules M.Sc. Topic
(undergraduate and - Space debris and Near-Earth objects
postgraduate) - Space Flight dynamics
- Flight software for small satellites
PhD. Topic
- Space flight dynamics and space
debris
- Flight software
Output J,
Research

* Undergraduate and postgraduate in space engineering
* Space technology and innovation

+ Journal publications Q1-Q2

PhD. topic
Space flight dynamics and space debris

Optimal low-thrust rendezvous for active debris removal
Electric Thruster techniques for Debris De-Orbiting
Break up model for 6 degrees of freedom

Flexible model of a satellites for accurate propagation
Atmospheres drag model by using machine learning

Flight software

Safety-critical software design
Satellite flight software architecture for parallel processing
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15016804 Propulsion and launch vehicle
PREREQUISITE: None

15016914 Attitude Dynamic and Control
Bachelor of Engineering Program Aerospace Engineering PREREQUISITE: Feedback Control Design
(International Program)
15016808 Introduction to Space Policy
PREREQUISITE: None

15016810 Orbital Mechanics
PREREQUISITE: None

105016620 Spacecraft System Design
PREREQUISITE: None

105016916 Introduction to Space Policy
PREREQUISITE: None

International Academy of Aviation Industry

King Mongkut's Institute of Technology Ladkrabang

ol as.dnsns ghdu Wudswusmdngasuasinnundngnsseiudunindny 75



Master degrees (by research) @EC _éﬂsmfl

IEECON2022 Qe &

EEmET
Rajamangala University of Technology Isan, Khon Kaen Cam C oa
% s % 5 s pus ¥ photonics / a2
Ko 2 ENc..»%snwa and Chiang Mai University, Thailand *EE;'
Certificate of the Best Paper Award
awarded to

Phasawee Saingyen, Keerati Puttasuwan, Sittiporn Channumsin, Suwat Sreesawet,
Prakasit Udomthanatheera and Thanathip Limna

for paper entitled:

Investigation of Screening Filter Methods to Enhance Computation Speed of Conjunction
~ Assessment Analysis

the best paper award at
cal Engineering Congress IEECON2022)
, Khon Kaen, Thailand

07y | Sl

ntsri Assoe. Prof. Dr. Sermsak Uatrongjit
hnical Program Committee

| - % © Paper ID: P01642

2022 10™ Internat

Assoc. Prof. Dr. Athikom wm utr
President ;

Flectrical Engineering Academic
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Services and cooperation

.s-'ShGre my SpCICE Share My Space SAS

1134 130 390 043
a Turbine, 32 Boulevard du Port
vi B s s (CERE Y

Geo-informatics and Space Technology Development Agency
Bangkok, Thailand
M. Sittiporn Channumsin

Paris, 22/07/2021

Object: Share My Space commercial proposition to GISTDA

Dear M Sittiporn Channumsin,

Following the discussion between Share my Space and the Geo-informatics and Space
Technology Development Agency team on the ZIRCON project in May and June 2020,
please find a summary of the services Share my Space can offer.

Based on the needs identified during our discussions, Share My Space has provided a 2
months free access to the CALM ADVANCED Solution for testing purposes.

Prices in EUR excluding VAT

1- CALM NAVIGATION Solution

150.000 EUR Setup & 1 year subscription

4.500 EUR per month on second year

Offer : if GISTDA agrees on collaboration
agreement to develop CALM NAVIGATION
before end of September

90.000 EUR Setup & 1 year subscription
4.500 EUR per month on second year

2- CALM ADVANCED (Standard)

3.500 EUR per month

150,000 EUR %39 5,481,000 U
54,000 EUR %38 1,973,160 U

Note : 1 813 = 36.54 U™
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