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Nowadays, Space technology especially satellite has been applied
progressively providing an increase in number of space objects. This makes an
orbit more crowded and might cause more collision’s risk with other space objects
in the same orbit. Hence, the “Space Traffic Management System" research was
developed to monitor and alert the risk of satellite collisions with space objects in
Thailand. Initially, this research has been implemented to support GISTDA’s
satellites only. The objective of this study was to explore a possibility for
commercially exploiting the Space Traffic Management System. This study was
conducted by in-depth interview a group of agencies operating and developing
satellites - totally 12 people by random sampling method. The study shows the
possibility in commercializing the Space Traffic Management System with Low
Earth Orbit satellites, but not the Geostationary Earth Orbit satellites by licensing
approach. The licensing fees are 6,000,000 bahts for upfront fee and 4-7% of the

total annual revenue for the royalty fee.
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q' = & v v a = a
ﬂi%@u%lﬂf\]iiaUIaﬂsZNL‘UUﬂEJG]E]uﬂ‘UUE]’JﬂWﬁ gI1UBINA LLaz@’YJLVIEJ@JVIUQUG]

1309 danuidssiiaziinnisyuiuaniieniu juansiavinlidemels wiel

o v
a a

a va a Y1 =) & < =
mmmﬂgummimlmmﬂﬂ UDNLAUBAINU A¥NAULUUVIEDINAVILNUVULAY

L4

dawaiugnle wilounsadsvereiniawuunigu Senysingnisel

171 “Kessler
Syndrome” (Channumsin et al., 2562)
AiEY (satellite) Muneis MQNUUYIAT VLRI ULUUAIUTIITVDINNIATIEN
dielilaasseulan Sgunsaldmsuiusiusiudeyaneafueinia uazaenen
Toyatuunddan fnganwurainannlaasseulanldidugunsallnsauuausiaey
Wiy dneviennduivg waglvsvimidnuviy Wudu Ednauiauinalulageinie
wazIATHWNA, 2558)
A = W a -1 ~

Yg¥eINTA (space debris) nuefs Tngeinianuywdidugaiily suludaay

=] =i = [ < o v
gnvisedulszneuignasdulvsgluidlaasvedlanuastuussenianliaunsald

Nulala (Inter-Agency Space Debris Coordination Committee, 2550)

1.5 35n15aun1sANEN
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1.5.2

1.53

ANWYING B UAENUNILITIUNTTUTAELI VDS

a

sIuTma83snsiiudeyauuulgugi (primary data) wazdeyanfegd
(secondary data) WieAnwianudululanumnalulad d1uniseain aaunisku
AIUNITUTINIIANITVBINITINSEUUNTIANSas1aseInalUlgludanndlvd

Uszananatoya uazinsenveya
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1.5.5 asunan1sfin

1.6 Uszleminanninazlasu
o v = < 2 a ¥ o %3
ylrnsrudannudululasiumalulad 91un15Aa1nYDINITUITZUUNITIANIT

351950 AlUTE LT anndive

1.7 HUNITANLUIY

AN 1.1 WNUNITANTUIY

o - UNTIAY nuANTuS furnu ey WO¥NIAY
WHUNTTANELITY

3| 4|12 |3|4|1]|2|3[4|1]|2|3|4|5|1|2(3|4|5

1. PHUHUNIANY

2. MUMUITIAUNTTU VIQRE warwideiineides

. Usziiuauiululddhumalulad

w

Yszdiuanauniulldduniseana

bl

5. aRUTIEHaNTIIANY)

o

agUnanisinw

FavisienuntsAne

~

8. UnausnanIsAne




Uni 2
a = a o d' d' 174
LUIAAA ‘qu‘l‘:hg] LASITUAAYNLNYIVDY
Tunsaneses “anudululdvesszuunisianisasiasornialuldludenndes

AAduladnwiwundn nquf wavauidenineides iwedunseunuifauazsiduwuinisly

ANSANY P9U

o

1. WnfAn noud kazaddenineatesiussuueInie

2. UWIAA noud kaznwideingivesiursegiaainie

3. wwdAen s Ul anndive

a I av o a Y [
2.1 wuUAR N LLAZITUINYNLNYIVDINUISUUDINIA

2.1.1 Ugymvaeiaeaanie

]
o I

MINNATING “¥993n1A” dnansaudeingilaaseglueinia 91uiu 2 Yseian
laun Tngean1A7inTueIn1usISUYIR 819 A1IgnY (star) ANLASIEY (planets)
anN1u1R (meteorite) e (black hole) Wudu uenaind Sallingoinmanuyudasne
4,{ ! N4 d‘ o a wva A ! A QI ! 5
Fuuardeludnslaasveddan Wen1sd@153a MsUJuRns vsedremaedening o Tudy
UITUINIALAZINLADST 8191 @183 1AUIUITIR (international space station) 811
81929979079 (space probes) NAoIlNINIIAUBINIA (space telescopes) hazaLfis
(artificial satellites) Wudy (Waned s350NA50%, 2561)

[
=

Tuaual 2500 anamlglealainnisdin1iiieundawsn “aunin-1" Yugna

Lo

o w [y

gana nwsnsaliduindugaduduesidfyrenisiauimalulagosniave s

9

UJdumalulagednialagianizaniiiey (man-made artificial satellite) gn113

a L3

Uszanaldnuainlsedniuve suywdunga@ulunainualslia 019 ssuunensaiias

ATIRdeUAN NNATAUINA SEULFRaIalnasyuUAIENsTURintnTed uagsEUY

9

a |

AUTTUAINIaNSNINS WU uAlRuwereania (space debris) anflensaniyinduna

Y

A a o 1 a = ¥ < v @ =
MAnNIAINAYYINTBRTINTNEMarA s v ae1ensidaudundn aunsenslul
2552 a1itgudeansiegseninaljiin1siavesanigowsn “Indium-33” uay

= d' v v « s a o &
m’JL‘VlEJiJﬁ’e)mi‘ViiJﬂmqmﬂﬁm’]u%aﬁalﬁjﬂ Kosmos-2251 LﬂWQU@LVG‘]SU‘UﬂUIU%u

8707 (spacecraft collision event) 9MNwRNT5alll i lnlassaiavesiieurisaesiiy



wannszeiadungueuninresezeINAlIivwInuanA1aiy (fragmentation debris)

WU 9 Ju (~1-10 wuRung) (Wened dediae, 2561) Awandlugui 2.1 uay 2.2

U7 2.1 imwudiuvesamiisunsas Tuianan 20 Wil ndsnsUsnzvesmnaniiien KOSMOS-2251
uazaindoans idium-33
(Chanud Sithipreedanant, 2562)

JUN 2.2 imwdudiurasniiienisans lugiea 1 . viadanstengvesinaiiien KOSMOS-2251
wagANLgNEeans Iridium-33

(Chanud Sithipreedanant, 2562)



INUANITAINITBUAUAINGTD viTlidgdu “vszeinia” ladeusiuludauayiag
YUIALANTLANINNISTUAUDNGY (WSNIA Fodiaiy, 2561 91984 Johnson et al. 2551)
1A8SITUTIRLAY AILNUILALAANIINISIAABUNVDIVEERIN1A Tn1silasuwladly

= v I3 [ A [ A 1 « '3 &
naontial Gedulutdadedeananiizendn “Inganisad Kessler 139 Kessler
a wa 1 a

Syndrome” sian1liteufazufuinisialusuian (Wsned siadiag, 2561 91989 Kessler

et al. 2553)

Y a [J

agalsinny wud anveiineliifinezeiniadiuiuninfiaauiaingifimegnig

Ui (collision/accidental) wagallannadu q Usenaume n15inateia (deliberate)

ANURAUNAYBLUALAES (battery) N1suaneanainldlaasilelilaldusylosunds wie

NUABIYNITITULAT (propulsion) wagdiulangiuaime (unknown) (@avun 33nn
6 gj dy 6 A Y

UUN, 2563) Nu aaﬂmimmﬂqhﬂ (The European Space Agency %38 ESA) ladin1s

AINISAId1 “azlin1sseilinnsoatfmanisvuduvedrsgeInid liuannseany

penluldes 9 1NN 550 ASILUBUIART AT LAES1ENUAILALIN “NU1a5I1704

1%
[

ngeanaiilaasegseulan fiwminngt 9,100 fu fimgidvuialnainit 10 wufams
A1 34,000 o WRUUIA 1 — 10 1wuRlums N1 900,000 B wainguuIn 1 dafiuns -
1 wufiuns nd1 128 §udu” fnsihsstauasieniuingoinmaiiddy iy
NASA’s Orbital Debris Program Office (ODPO) wa2 ESA’s Space Debris Office (SDO)

anme (ESA, 2563)

(3 a a ] a =) Y ¥ o
BIANITUINITNITTURAZDINIALKIYIA Y38 NASA Tadin1ssiuiudeyadiuiy
2 s & | A = | -
TIAUASLABTUAIUVUIINDINIA AILABANIUDIADUARIAN U 2562 LagnuI1 UTeinev
v ° - [ v o = Y a
afeTninvezeInteuIniiantulan loun Usemasady sesaswn Ae ansgowwsng
a1515u3gUTEN VU HivAa Bulny uazdUu mudwu (OECD, 2563) fauandlugud

2.3



- Rocket bodies

=T Orbital debris

Russig/USSR

| 5163

United States | 4897

China | 3717

France 508

India 13

Japan 115

ESA [] 58

U7 2.3 SnuvezeImafiaiidagysemasiig o doya u Wouunsiay 2563
(OECD, 2563)
Tuvaugnl 2563 WUl NINFWAINTTUBINANILAN UsEnaumie JIn15Uansasn

Tut@andlvg 911U 12 A9 hazni1svassasiantule@anidied 911 73 As9

N

¥
Y

iell agUnan151d9TITugelAR9s §1U3U 85 ASY Uszauaudniingt 76 ASe way

v

{faranaramanaila 13U 9 AT uenINil Sallaifisugndeluglralaasnii 1,085
A9 USENOUAIY ANLTEUTINIYENIT 971 A9 5998931 tunisuvaanulIgu
N1ASTHATNASOU 91U 41 A9 BIANTRILEImMINAnIle 38 AN9 KATANTIBUNIINTT

3N 35 anamlan dawanslugun 2.4

2020 Year in ReVieW wroun ociover 31

v
e BRYCE

Commercial All Others
Failure*

76

Success

73 Launch Outcome
Non-Commercial 1,085

Non-Profit _Govemment-Miltary

Government-Civil

Number of Spacecraft Launched I
it
1957

2020

Number of Orbital Launches
1,085

Spacecraft

971
Commercial "I
as failures 1957 20,

U7 2.4 agunmaAanssuoImeaiilan U 2563
(BRYCE Space and Technology, 2563)
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=

Ingaguuas lenafiveroiniaaeieduyuiug I ueINIALaEA N g

o o = =

wntutlagtu suduladuddgidesiddsuniseenuuunazaiaanaiienluauiseny

o

! = = v a v 3 < « = ]
91n1A wen1siiaufisuiuaisuazsuivesiudusesimilsnunanuisuas
a 49{ v Y [ a g = 1 A o [y 14 dy o
Wedulates Wwwszaisutuivuialugweriazvinnisnsiadulaaniulan wilaz
Uansyramsevearinanuliudy siuddidunienistasiiannsaaiamle vilvivemxa
939 9 Anelminn1svuiuty fie N1svIANIsWauaImT LAty kLU Va9

ATITEUNIERY (BIgUW Asaaiiy, 2564)

2.1.2 drudsznauvatenid

ynnaie “fufeanta” Blddnstmuassduarugaiidpnuiniiofiuinves
Tanluiduszozmaninls egrslainia 1du Karman line WulduauyAfifannugsseiu
100 Alawns doUszann 62 Tud wiessdumeagninuldidunsuduresiiui
01l waglumafUaalainsdaiusinteyanstunelududnan wazidewudy
Fananludrusseiniasesianaziuiuisasiusiadu Karman line Sauduiduanudi
dlanssfulusswinauinulnelioeiniudussrisomatuduusseinaes
lan LLazﬁadwu“ﬁJuLsumLmu?:uajmaaé’mma%ﬂlmmm%’giumammﬂ Fau “Nufleanie”
Juduiuiiflieganeldarufudmomesnsamanilvssnaln laennUssmaanunsn
ddaiieliuszloviedsdudle wazlunisliusslovisinfuegsdud (nfiunf yns

duUn3, 2563)

a v

n1sdrsaaiufionadudsinmed msuauiluniainermansve sy we i
ianeUszuilsiunisdunulanlundfidelaidadn WWeswn “Nufioana” danmwindeuilu
goyey e ldfiusalduae aywdidnnadlaasvedaniegluiuneiniauaznduundelan
lodnsamsausntu U 2504 Tngunine1niaien g3 nnn3u (Yuri Alekseyevich Gagarin)
Unduein1ayilelen FUAUNNMIEEINRINIAIBANDA 3 1ALD-3 (the Vostok 3KA-3)
= < oA 1 ' f@ ¥ o ¢ =
FeherdugueInia Vostok Jufl 19 wagliuusieuuywdilad1siannseinigeu 9

negluszuugiordnsnaeiuiulanmenisdegueimalinudu (Qiuns ynsduns,

2563)
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TuituneimedsdunuiinliedneldnnuduivewesUssmanilasemela lng

Y A v f 1w avy D 61 o I woa
nUszweaansandaiieliussleviegnsduile waglunsliuseleisiuiuogadus
N9EnU sz AN LATRYINYMUNEsENINUsTINATUINYAUTITWIY 5 atuiiionisly

Usglevdniuiuvemnuseina (Qiuns ynsduns, 2563) nanee

1. The 1967 Treaty on Principles Governing the Activities of States in the
Exploration and Use of Outer Space, including the Moon and Other Celestial

1 ¥ U

Bodies #38 the “Outer Space Treaty” (@USdeyq1i1a1uvantnaaNn1saLily
AanssuvessglunsdnakasnislauselesianeiniAnouuen SINANTUNSLAY
wwingluviosdu 9)

2. The 1968 Agreement on the Rescue of Astronauts, the Return of Astronauts,

and the Return of Objects Launched into Outer Space %38 Rescue Agreement

'
[

(Pannasiwhenistiemaetniueinia msdinduindueinieuazingigniaeeg
2INANDUUDN A.A. 1968 %30 U 2511)

3. The Convention on International Liability for Damage Caused by Space
Objects5 % 58 The Space Liability Convention % 3 ® Liability Convention
(ay ”ﬁyzymmm%’uﬁmwdwﬂimmammﬁammﬁmmﬂﬁ’mqmmﬁ A.A. 1972
3o U 2515)

4. The Convention on Registration of Objects Launched into Outer Space
(eudaymsemzidouingiignuassgeinie

5. Agreement Governing the Activities of States on the Moon and Other Celestial

Bodies (TannNadAIuALAINTsuuaIsguLAdunskasiningluviaainaus)

I [% =

agalsfinu wiiheimassiduiiuiveunauyveyid wianussywfdndudesd
n33nsziloumiuguanan1seInia laglanred198an1sdndeingvsen e utugig
gana weliliiadymddny 2 Usenis taud 1. anudemeainingeinia (physical

damage) 1919LARIINNTYURULBIMTOANAIUFNUAUDIINGBINTA 2. N1TTUAIUIIN

= a . = a A a @ =
AUAIIUD (spectrum interference) MonaLinanAduAUEnldluTngeINALAL/YTE
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[y [y

AANUAUTUNIUAY Fsrpelinismiuguandunduduadnslunisinldidaasaiiiey
= v A a ! o v ) o A = v ! =
Fuduninensndededndalagianiziadasaniiieny sz nin e un ey genai
niulanuszan 35,786 Alawns Fedagduinniiieuegluialaas (slot) IurunInds

LLamﬂugﬂﬁ 2.5 (5uWUg 3181338y, 2562)

JUN 2.5 m3szysdmiwesnniiiesluialaasaneih

(M. H. Denton, 2559)

« a b a ¢ o PN a a e A a a
AILNYU wia@qqmﬂwwﬂquaNau’ﬂiq ‘Ui%@‘lﬁﬁ‘fﬂmwaaaﬂLaEJIJLLUU@’NG]’l’Jﬁ]N

vuviesiisssunfasieassd Indnmshuadeunsoulan fe nsdvingrson1iifieutiy

IS 6

v & A P v a A Yo & A a @
MIYAINULITINLNRUCEHN LWEJICWLﬂ@LLiQWﬁQIV’J@QUULﬂa@umwuf\!@@u&]ﬂa’]qu@QIaﬂL‘V]’]ﬂcU

1%
= 1

w5alduon9vadlanned 99U Tun1saInIeuTUdILAAT AR BINSIUIUIANIAVDY

U

a | g A v A A v o
A1IWEN AUES SEeveRIntan wazausideslaasseulan wenagladAuiu

| Al | a v v P P v o a o A
Anusanldlumsdinmaiienligndes anfieudeazaunsalaasseulantiguiediun

(%

Asdunslavssaulan (uWug sewsey, 2562) lneaniileuasiidiulsenaunianuae

o

AANEAAINUY USENaUAIE 5 SEUU A9l

v o

o 1 [ a s = o 1 =
1. 8UUVUTDY L‘UuizU‘UﬂEJlI‘W’JLm@iLLaglﬁﬂiﬁiﬂ‘U UNRUINATIAFDUAN LR UIVBDIANILN YL

a IS [

lasnsidseuiguiudunmisveingny dyaiaingainaativulanvsedyayin

) aa
INNN1ANYUINLDE
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2. BUUMIUANLAYERATT Usenaume AoumesuTInTIndayawasUszuiansg
o W 1 Iy | = ca -
Mg o Alasuaindrumuanuulan lnsligunsalineuaziatainia weldlunis
Sudatoua

3. sruuWugeskaraUnsalinenmansdu 9 TuediuingUizaidvenisia wu
ABLE19791aN 9 ANAUTULLDTNTIVTUGIAAUAN 9 ArRTiBuU]TRnITNI
INYIFNENTITAARIVBINAADY ANWNUUN LK UNILAARWIATLAENABIA1EAIN
v Y v & ] Y, % A A
Toyanlanszuuilaggnasndudlaniagldianoinimdsniiuing

4. szuundanu vuifindenasnusazdnuliiiewandngludaszuulniives

Ql IS U Y a 6 Y v a ¢ A
Awisy IaedluneSundsuiasaniing (solar cells) Lifundsauainuaserindiive
Wasudundanulwihuaarfisuvuelngonafieiesfnsaidaedes

5. SEUUWATRIEUR maiiguvuningiengldnuensiinsesuddainuadieiu
\AsesdneNALazUdegoanslatevie dnthnasiauseusiuiiesnuseaunlugs
19939}A97 Lo nszAuIslavsiueInAdinsiilianaageg19u1ue UiALTEY
Tnasieamsigs lanaeinaamisoasisusudoamulinnfisundeuiitias

cs' a o Y v - = < & ¢
wazindauiiaas nlisnwisseradld lulaaaufigunazanasgiulan (gudnis

Seudivenmanslanuazansmans)

dmiu “msthdennaiientugeinia’ ndnnsianiiiealaasseulanlauiain

o a Y} = ‘:4' a o & Y P~ !
ANTNTLNNVDILLTY 2 LLi\‘i‘WﬁﬂJ@!aﬂu‘W@@I IUGUZLWVIW'TJLWSMLQ@@UWLUUW'}QI@Q "i]gllLLi\iq

L3

@usﬂﬂaw (centripetal force) WazwsIUtAUINas (centrifugal force) LANTUANNITD

U

adunglaniatl usadaudnans luwsssgaiiintusenindlaniuanifisumnunguiauss

Tudavesiidunnanlid “uwssdsgasenineingniiniaans 2 Juasuusnniulagnseiu

(%
Y

HAAMUDINIATIAB LA LUITNARUNTUAUAAIHDIVDITLITN1ITENINNINGT9dR Y
Tuvagusmdgudnans inaningedeuiiduniddmiaduinay dmnaniies
lrasegreannlanuin 9 ANNEIV0IRITBNAIZanatRIY AAEITIABINSIE LY
=~ X | Ay & a o« < ” .
A TBNAULUlAINNTEEENTIRBINTITHY 138071 “AULTINNIININLARS” (orbital

velocity) (AUEN15I38UTINEIMEASIANLALAITIANENT) WAZATILTIENALABANT YT ULSTS
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n1ana (mechanical load) pg19umA1atusuafiasaiaades (launch vehicle)
agmmﬁm%aLwéwsEJ'1usﬁuzjﬁaaﬁwuﬂisﬁ"amnwnémmmaLﬁauaaﬂmﬂ%umuﬁq §n
ImazFeundyuseulsny ussduazfiouanniswluidemawenaioseusasn
LISLAUINADIALI M‘%@LLﬁLLG}'LmszLﬁmmﬂmmsmémaqmu%mLﬁ'aL%aLwﬁqgmmlwﬁ
lUaunuauda Feuseianuniazgndwiuludinniftoniidndeogaisludiuiiasa
(payload fairing) Feaunsadiwunusseonidu 3 Uszian Laun uwsinseyuuunsd
(quasi-static load) 1w wssliugn (sravitational force) Suiiloanandmsswewsin
ﬁawqﬂéfﬁq 4-5 1911989AULT9LHNE (gravitational acceleration) WSINTEVILUULUS
fu (dynamic load) 1y wssduazifiouanmswilndidomawonnioseuiasin uay
L390UUENEFI9TIAVEIAR B LA IUTUUTIBINA WAZLIINTTIUUULEEUNSY (shock
load) wiu n13yaszidnaandnriouasialuszninanisuenda (stage separation) udu

(Unudy dunununis, 2563)

'
1 a

“Aan1seaniagalni (New Space)” lusdniiinuunfaniseaniadunisgnanain

I miuniasguaganudunsiiuu lngianigidionafianisiauiniuainiely
ansgeLusng niu9IUNYe National Aeronautics and Space Administration %30

=~ = I~ [y [y I = a = v «
NASA azgnilndadududuusn udlud 2553 Ysesrunsudleunanlausenia “uleuiy
1 Qr-:ll ‘:l' a =} 1 Q{' U I3 U L% v

ganakisANUasumuenuRon1sdwyudlunndunsuaznduindslants U
Fathumnelmifendenis” wanlalonainthnuneiings NASA wedlianunsavile
Tneni13assulssunlaeaine JuduiuivesnisWalonialunisasisfanisedrnmd
a ¢ . o g v v a a o @& v a v '
W13%e (commercial space) MlvilA1vesgsNanUszauaudnsamewmalulagadying

Tauaula wu

1. U3¥W Virgin Ing Richard Branson tA{in15a3vumiusem Virgin Garlactic Liioa3ns
gruINFioas1INsAunslunausEinseInAiulan

2. U3EM Oneweb #laRunuIuIunilaiudumssgyanngunu Softbank wisdu
P o =~ YR P Y a a ¢ & &
ieasaniisuiuiuaaiialiusnistumesidaninuiias

3. U39 Tesla lng Elon Musk la@319u3em SpaceX Juuniiealiun1snan1seinie
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4. UuT¥M Amazon ng Jeff Brazo asnululasinis Kuiper M9zas1en1iiiguu1nnid

anuunInieliusnsdumesidnmnuniigs Wuwdu Wy v13efad, 2563)

luRan1soInAgAldgsiadie 9 WefuuInune W Human Spacecraft, Space
Mining, Space Tourism, way Satellite NldlaTiudiiosn1fisudoanswinuu (Ueu

Un3efad, 2563) nildluiwilduvesianiseimagalui Ae “gsianisdidiniieuiug
23N/ AIENIshYItuANeINAY ALY TR UTEnenYunats uSENNaniaiu
walulagoiniavesiiiesiayilleaglusUuuuvasuseniensudnagaiunsatuiniouns

W lAsIALE) FoE1IUSTMLONTUMUBINIA LU

1. U3tW SpaceX Useinaanigaiuini nentlasdasu Fad el 2545 vhgsRasu
yudsone tagtuliuinsvudanafiosilddununmsvudsinmniigalulan uidm
fwaluladasafiaunsovnduanldeulugdle wWu Falcon 9, Falcon Heavy was
Mdafmuanansmdannigalulan BFR Jagtuuiv SpaceX fodifinalulad
%mﬁﬁuaﬁwmﬁq@ (Peerapat Chuejeen, 2561) @1MTU8RIIANUTNITUTYN

SpaceX AnA1UIN1TdIA1gNd9lAaTen Tusian 1 d1uneaarsansyg

1%
o Y

foA29 (Uszunad 29.9 a1uUn) dansuaidieuvuinanaduindnlaiiu 199
Alansu wazAniinAlansuas 5,000 Aeaasansg (149,000 um) Insin1suaey

1 = = I 1 6’5 o v a a " & I3 "
I5IRUUAMN 9 4 WheuvseussnItu dmsulud 2564 n15Aa "nualesines-1

(Transporter-1) @1150UssNNATBNVUIALEN 143 Aaegaslaasszaus laewdu

Y a

msassadalan “vudsnnafisudiuauninfianseiien” Tudwiuiiluvesgnid
Juiwionensunaziguia $1u9u 133 a2 uaza1afiutes SpaceX 31U 10
msazluwensaiulasaneafisudeans “Starlink” (Inesgosulad, 2564)

2. USHW BLUE ORIGIN Uszinaanigowini nondlaetanil Luged uniAsuiidnves
Amazon.com USE¥VYIgsAasuNsuLdIInIalarnisvisaiieIniInia Jagduiide
[ ! 14 1 [ = ! dy v/ ]
WAu19530 2 3u Ml 359A9u1ALEn New Shepard #9951nsutignaenlvivuds

Unvioae1tugdeInia uazasinvuialvg New Glenn aunsnvudin1iiileunse
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g1u8IN1ATUE9lA95Veslan \udu (Peerapat Chuejeen, 2561) ag13lsfiniy

U3tnensundsesnsusaivayuainiguialussazussina

lun1sihdsmnaigudugeiniaaziod “niseugalvldanslunisinldicdaas
AfisulagssuuNsayInveslsTnalng ” drliniuAnenIsuNIsAINIINILIES
A0 AY hazfan1sInIANUIALLAITIR (Nane.) lweanUsenid nany. 1504
%3 '3 aa U al v vV = v U
nanunaeagIsnTeug e baltansluntsiinlgislaasaiiey w.e. 2563 donndadiu
ToUaruIngvasann nnsAnuAusEnIlseng wWeliiAnUssloviunussmavinnay
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Satellite/fevent = Country of Altitude Anomaly Details
operator date

SUNSAT South Africa = 400-838km = 19/01/2001 Imeversible multi-peint physical failure
JASON-1 United States 1336 km 0312002 Impulse of 0.365mm/s from GPS residuals; hit left
! France solar array from behind; lost 10% of array struck; orbit
change of 30cm
Cosmos 539 Russia = 1340-1380 = 21/04/2002 | Decrease in period of 1 sec. with a 20cm x 50cm object
km created
JASON-1 United 1336 km 09/2005 Impulse of 0.182mm/s from GPS residuals; orbit
States/France change of 10cm
EQS-Terra United States 705km | 13/10/2009 One battery cell in hexbay unit and heater failed
simultaneously with attitude disturbance; 3mm
impactor suggested
Aura United States 685km | 12/03/2010 Panel #11 lost 50% of power and had 875 asec
angular disturbance
Pegaso Ecuador | 650-654 km | 22/05/2013 Close pass to rocket body but no hit
Iridium-47 United States | 785-795km | 07/06/2014 Ten high velocity (80m/s) debris produced hinting at
impact
Iridum-91 United States | 785-795km | 30/11/2014 Four low velocity debris produced hinting on-board
anomalous event
WorldView-2 United States 770 km 19/07/2016 Nine pieces detected, but WorldView says satellite is
still working
Sentinel-1A Europe 693km | 23/08/2016 6-8 pieces produced (6 catalogued) and visual

verification of solar aray damage; impactor of 1 cm
and 0.2 gr at 11 km/s

(OECD, 2563)
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Tngn1zag1989luelaasseaunn (Low Earth Orbit: LEO) 31ANNSHANTIUYBI91UIUVE
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Upper LEO (=600 km) Lower LEO (<600 km)

Small Big Small Big
(<100kg) (>100kg) (<100kg) (>100kg)

Starlink 0 0 0 299
Active payloads 229 465 731 243

(excluding

Starlink)
Special cases 2 3 0 0
Dead payloads 667 887 60 58
Rocket stages 62 734 16 78
Inert parts 899 24 124 10
Debris (general) 5041 2 62 0
Debris (2009 1382 0 3 0

collision)
Debris (2007 test) 2801 0 2 0
Total 11083 2115 998 688

(Jonathan C. McDowell, 2563)
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dumlumseenuuuuazaseiish vl uflevsuieduvand Wsuanudelunisas

wagdndanaldnulunainvateingussasamiunindy (nlsad 1nfivia, 2563)
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(lsa Tndlvia, 2563)
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Type Mass Cost Time to Antenna Power
(kg) (US$) Build Gain Consumption
Convenltional >1000 0.1-2B =5 yedrs Very high ~ 1000 W
Medium 500-1000 50-100 M 4 years Very high ~ 800 W
Mini 100-500 10-50 M 3 years High 53.2W
Small Micro 10-100 2-10 M ~ 1 year Medium 35 W
Satellites | Nano 1-10 0.2-2M ~ 1 year Medium TW
Pico 1-1.3 20-200 K <l year Low 2W
Femto <0.1 0.1-20 K <1 year Low 6 mW

(FAISEL EM TUBBAL, 2558)

1N5189IUINNUIYNITY Morgan Stanley Aaron Pressman ¥U31 §579N19
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33

Nanosatellite launches with forecasts www.nanosats.eu

Nenosas predicts over 2500 nanciatelites 1o lounchin 6 years

B Lcunched
650 Il _cunch failures
I Announced launch year

4600 Nanosats.eu (2020 January) prediction
= Nanosafs.eu (2018 January) prediction L 545
550 -+ SpaceWorks 2020 (1-50 kg) forecast » =
+ SpaceWarks 2019 (1-50 kg| farecast :
500 < SpaceWorks 2018 (1-50 kg) forecast

~eSpaceWorks 2017 (1-50 kg) forecast
= SpaceWarks 20014 (1-50 kg) forecast
400 SpaceWorks 2014 (1-50 kg) forecast
= Northern Sky Research 2015 forecast

Nanosatellites
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A 27 % D R S N N e e A AN <) 5
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JUN 2.18 wwdldunisiiinduvesn1iiien CubeSat Nldsunsdugaslaas

(nlsau Tndivda, 2563)
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A2, LAPAN-A1 (LAPAN-Tubsat), LAPAN-A2 (LAPAN-ORARI), LAPAN-A3 (LAPAN-IPB) #i4

wamaluguil 2.20

LAPAN-TUBSAT

LAPAN-A2/ORARI

LAPAN-A3/IPB

Mission
Parameter

Video surveillance

Earth Surveillance, NE
Maritime Monitoring, Amateur
Communications

Imager Remote Sensing
Experiment, Global Maritime
Monitoring, Science Experiment

Payload

Sonny Color Video Camera
Kappa Color Video Camera

4M Pixel Digital Camera
AlS, Analog Camera, APRS

4 Band Push broom Imager, 4M
Pixel Digital Camera

Spectral Resolution

RGB
Kappa PAL, Color Camera
(CCD 700X700 pixel)

RGB
Digital Visible Camera
(CCD 2048 x 2048 Pixel)

Band 1: 450 - 520 nm
Band 2: 520 - 600 nm
Band 3: 630 - 690 nm
Band 4: 760 - 900 nm

Spatial Resolution

5 m(3.5 kmx3.5 km)
200 m (80 kmx 80 km)

5m (12 km x 12 km)
5m (3.5 kmx 3.5 km)

8 m (100 km Swath Width)
6 m (12 km x 12 km)

Orbit/Inclination

635 km/97.6 °(deg)

650 km / 8 °(deg)

650 km/97.6 °(deg)

Communication

TX Payload S Band S Band XBand

TTC UHF UHF UHF

Down Link Rate § Mbps § Mbps 105 Mbps

Total Weight 55 kg 78 kg 115 kg
Dimension 45x 45 x 27 cm? 50 x 47 x 38 cm? 55x 50 x 70 cm?
Launch January 10, 2007 September 27, 2015 June 22, 2016

gﬂﬁl 2.20 Microsatellite Development LAPAN
(LAPAN, 1.4.4.)
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Javelun15189n19aUAT NARANS YTOUSNITVDUIMNUNARYT 91T UN1TUNEUD
Y

' '
a wva a I

uinnssunienainauedslyaifiinsfunmuaudifmiviliemaifutu

Channels 9411901588815 189N147153ATIMUNE YoIN1INITVY TN
msmanafiuiemldlunsdoasvidedasetugndi
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| 2. Ansnanudululd dialugnahlulddongise |
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| AT diniily w3 sdlafild
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2)  msfunealuuufdassasna
3} STP Marketing
4)  PESTEL Analysis
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e - | -3 L5} SWOT Analysis

MsAlaTzidaya € Lean Canvas

1} Temamanimaia ooy
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Tudupoutl iWumsfinudeisnsdunvalidein Ssdineasdonlunisfinu
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TUN WITALATEY, 2555) Tneluiic g TINANYY Tneudengusiegi
sandu 2 ngu leun
1) wihenudiimul vienmidufuszneunisanaiiion udeliuinng
ATIg
(gnArtagiv)
2) mheanu U3 1asans vdemAnusuilenidugegszninanis
dwwmalulageinia lnganiznsiauiniisdluewiag (@nen
Tuauian)
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1 amugu dwes  feuenisdntin drdnausimun 1Ay e
Ufuinsmnaiien  malulageiniAwas
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A3 He1uN1301LE
AUNUNINITOIANT
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4 A Owen Cha Business SPIRE GLOBAL, INC.  11Aw@n¥u  @1515033
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Asia Pacific
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M1399 3.2 Toyar idunwalnguidmuned 2

v 1 1

89U UsE Tasenis wsanAanusudleidudadszninenisnaunnalulagednia

vy v

Taglanizn1swaafieslusuian (@nAnlusuinn)

i Yo-eina AU NP Uszim Usgind
HUIBIY
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aday TSC-P WA
(Path Finder) (89ANTUMYL)
2 ATINASS Project Manager ~ umnnendewmalulad Ay ng
GRIGLRT TSC-1 WIEIDUNA
WszUATINE
3 AN donnensdtin - dlnnuiauwmelulad a1esy e
wInanun lAsM158e0a-2  eImAkailansaume
(29AN1TUNYL)
4 AT Project Manager ~ dtinauimuimalulad  a1asy ng
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SmallSAT (9AMIUMITL)
5 Auaigna HIANT U Insauunay mawensu e
nawlneian duuinnssy WA 9110 (L)
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6  AUUIUA WINIAUOINIA  UTEN T7 Ay ueud  aeenvuy bng
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41119
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Co., Ltd. u
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3.2.1.2 wsasdedildlunisineuazinudoya
) & a < ~ o ) fay va P’
AN5AUNIBILTIAN A2TNTITRUUAUN BN LA TN1TATIINIITUINY
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1) JoyaliugIUYBImMUIBIUNTOUTEN
2) Uayan1suIMILaLIANITANIEY
3) deyamsinmuuazudaieulinudsweinisvureaiise e

AIEUTUINGDINTA

4) dayamuuuiltugsiamiieuvesseinalueunen

3.2.1.3 msnszvidaya
ihfeyafildannsdunuaiimiinisiinsgideya Ineswiolud
1) eeawUmsdunyal
2) dnszdeutoyalnitedenisida Inenislviswateya (coding)

3) danguussianioya

4) Wweulsauaznsiaapuanuduiusyalays
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3.2.2 anudululddumalulad
Tngfiansananieazideaveunaluladuesszuuinnsasaseanaiiandne
9Nty sudunsreteluil
3.2.1.4 \n3sileililunsAnuuaziiudeya
1) swsmdeyaninnsiunideyansansizinis tenansisiusm
unAAde enumsAnndAuah grudeyamaseulay snided
Aedesfuuunnsig o
2) msdunmuealuuuidasaaing
3.2.1.5 msnszvidaya
1) nsuseiliuanunalulad (Technology Assessment)

" sUssfiudduiuveanalulad
" 19n1@nen1snans
" annInaeuYaunalulad
L WOINNMSUSSIIMINEs ez SN ZeNA
- welulaglunsfianuingeinielndlan
" anunienvesnalulad
- fi9138d191n52AUTBS Technology Readiness Level %39 TRL

2) WaN¥NUABAWInAaNlUDINA

3.2.3 anadulylddunisaana
3.2.1.6 w3ssileililunsAnuuaziiudoya
1) swrmdeyaninmsiunideyainsansiznnis lenansisiusm
U MenumIAnwAuahiguteyamsesulal muided
WRendosfiunuafines 4
2) msduauaivuuislassaing
3) nsmvuangudming (STP marketing)

4) msiesizvdadenisuen (PESTEL analysis)

5) msaaszrtadeniglunazniguen (SWOT analysis)



69

6) MIAATINLUUTIAD9TNA (lean canvas)

3.2.1.7 msinszvidaya
1) nMaATIgidnIun1TainIenITnatn (Marketing Situation Analysis)
2) MTBATIEgNA1 (Customer Analysis)

[

3) MTIATIERALYS (Competitor Analysis)

3.3 aAUsIgNaANISANEI

3.4 a3UNaNISANYY
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auddu ogslsfiniy wuin lumthenuniady aelinsfauiniieniiensidouas
AENTUALYGY Tneilsareniadaus 120-7,000 d1uum &Lusumﬁﬂmwﬂsuuu;uﬁuﬁﬂﬁ
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N21500191N 38R U9 Technology Readiness Level %30 TRL

ALNUIN B &ﬂu 5%AUN 9 Ao Actual system proven through successful mission

operations #38 nasuNNTeudswovwavaiutsaluldnulaas lngrunisiiaad

SeuTaeud daandlugun 5.3



Definition

Actual System Proven Through Successful
Mission Operations

Actual System Completed and Qualified

8 Through Test and Demonstration

- System Prototype Demonstration in Relevant
Environment

6 System/Subsystem Model or Prototype
Demonstration in Relevant Environment

5 Component and/or Breadboard Validation in

I Relevant Environment

4 Component and/or Breadboard Validation in
Laboratory Environment

3 Analytical and Experimental Critical Function
and/or Characteristic Proof-of-Concept

P Technology Concept and/or Application
Formulated

1 Basic Principals Observed and Reported

gﬂﬁ 5.3 Technology Readiness Level %39 TRL 98352 UUIANITATINTOINA

(Brian Sauser, 2549)
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6.1 N159AT1ZIUIENBUBN (PESTEL Analysis)

3197 6.1 MleTeviiasunneuen (PESTEL Analysis)

n1samszvtalenieuan (PESTEL Analysis)
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n1samszvtadenieuan (PESTEL Analysis)

NNSE319YINDINFARIU Wse Spaceport Thailand Tusuian
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n1samszvtadenieuan (PESTEL Analysis)

Wuszuuiifinnusdulunsdhse Suazudafounisyuiue
nM3tuaswesnTin daduilsifuiiuguivhoinmasuuszmalne
(Spaceport Thailand) A159g#edlliAa18iUN159AN1995195
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n1samszvtadenieuan (PESTEL Analysis)
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n1samszvtadenieuan (PESTEL Analysis)

Yaalngluniniswauinaluladainia Wenanlauuszwmelne

v Y

0 “Hae” W “dade” Inedlugid wa. 2564 - 2570 Aviun

Y
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WHUASI9A1TBUITINYIAENTNA18A LABAIARINEND 98
reliiAngramnssuiiienidesiunisainanifisnuazssne
99NANNLNY ety A1AAusIniieeinielng (Thai Space
Consortium) Saidun1@fidaaiuaifgywazaininozidu
nquilmngven1sihszuudnnsasaseanallglugandiye
TusuAnaIY
wanand wealuladnisadeeaniionuda Seflmelulad
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(space transportation/launch)
" yalulagnisd@is2907n1AkasINeIA1EnS (space
science and exploration)
= waluladnisdeans (broadcasting/communication /
internet broadband)
" walulagnisnensalennia (meteorology)
" walulagnsseusuriakagnI s
(Position/Navigation)
" malulagnisdisialanuwagiiasieideya (earth
observation and data analytics)
u mﬂhﬂaﬁLﬁ'mﬁ’umsﬂﬁﬁamimmﬁ (space operation)
" waluladiliseaiueiniafieninulasnde (space

traffic management)
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n1samszvtadenieuan (PESTEL Analysis)
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n1samszvtadenieuan (PESTEL Analysis)

Legal (L) AI0819R N300 “Fudruasan Long March 5B ¥4
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Uszarnulan Ao @10nUAIN1T09NIAAIUUD ALY
andszv19¥18 (United Nations Office for Outer Space
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n1samszvtadenieuan (PESTEL Analysis)
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A519% 6.2 NMTUATITRENNLINGeNA1EUBNLaLA18TY (SWOT Analysis)
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auas3n (T-Threats)
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6.3 Msnuanguidmungnienisnaa (STP Marketing)

M159% 6.3 Msiruanguidmungnansnain (STP Marketing)

STP Marketing

sneaLden

Segmentation

(M3iangugnan)

WURNUNENHIFA1EAS (geographic segmentation) bau
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Targeting
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STP Marketing

sneaLden
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STP Marketing s1wazden
Positioning
3R The Space Data Association
(MFNIUA :
[ spack pata
i) ° _
Space Traffic Management:
ZIRC@®N
-------------- e STM “ZIRCON”
AIIUARINAG I . - : AIIUARINATIY
g9 1

Combined Space Operations

Center

1A

6.4 N15IATIZRENIUNITAINIINISAAIN (marketing situation analysis)

9ndesyaves Union of Concerned Scientists (2563) svyin fianaiteniiogseninanis
Uitanislueania $1uau 3,372 m19 wuirdruanniduniiisanslaassedui (Low Earth
Orbit: LEO) 91u3u 2,612 A39 19LA3sseaulIunans (Medium Earth Orbit: MEO) 139 aas
141A95A19% 1 (Geo-Stationary Earth Orbit: GEO) 562 a3 wag13laasguaes (Highly
Elliptical Orbit: HEO) 59 A3 warandayawuiluuvetanavnssueInia U 2562 ve9 Bank
of America Merrill Lynch wuinin 80 Uszmaiinlan fanadisuduvesdtestavseguy
#9010 uagluouiamaeiinisdsanadfisufiuanniu el arafien Starlink vesu3ew
SpaceX laaanzilsun1iiinnda 30,000 A29AU International Telecommunication Union
v3e ITU Tngsgey 2-3 Uil funuazdsmaufion $1usuuszana 1,500 nstugilaas Tava

[y

wddluitaz 60 aramdeudiu Fsnnafieumani Wunauaiiiendeansialaasszaus (Low

a

Earth Orbit: LEO) 8g14lsAnu FeflusevnuazesnnseiniAvosuseinenig q dnnnunds

AMsnTugeInAdnnatenunIteg1edaiiles luvaenginiaele lansyudnds
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o w a

4 .&’ [ < a a a a f a
ANMNEIRYURINanTIUAUINIALNTY lidasdu Usswnedulailide &alus Roaun uay
IneRfiwpunsiULazas1Ia L ratenunlaneluszezian 7 U919t tngainnig
AIAN1T0IVBY European Space Agency 1138 ESA wui1 waiin1suaegniiieutiugialaas

P ' ¥ ¥ v ° v al v £ A 'Y} ~ !
AUNNA1IT1AULAT Ay ITIuuIlTNYeIEraINAgIT Ty q dukanslusud 6.1 Us
AU IU9L19939U59LA552FURN (Low Earth Orbit: LEO) AiszesUssuas 1,000

Alatms wudl Wuusnuidvezein1ausznn Other Debris 37UUNNN F99zidudans

MUY URNNIA9BY 9 naenduinvesinlueiniaiiedseninamsuiRnisianiey

Tracked Objects in Orbit vs. Altitude
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gﬂﬁ 6.1 SwauvezeIMeluIslaasszaus (Low Earth Orbit: LEO)

(Ramish Zafar, 2563)

v Ao

[y € a < [l a I3 v a =
NN TFUNBLTENNEIBNU/UTENITRLaz dudUsEneUNTAL TN e
Tusn1safien wud mieau U3En gusenaunmsuseglviuinisaaiienidlaase (Low
Earth Orbit: LEO) Wu Heuldnisudafoun1ssuiuainuuiageiu CSpOC va9Uszine
o a = [~ 1 o v a = o Yo =] 1 2 o o a
ansgoiint Fadumbeaunliuiniss lufialgiesed seumulgnikasdedndn 817
~ a v P ~ g v = & = ~ v
finsounafifessanisudniou Beldnauu danuramadeulunisiougs dauat
mrmﬁa'ﬁasga GPS IU-ﬂé’Uﬁ'm%’umim’maau%uaﬂﬁmmmgﬂéfaq wazldanuse

Y

a ¢ a v a Yo a
AATISUATINU LﬁfJ\ﬂ‘Vi‘Wﬁ‘U‘Via ﬂlﬂ‘wu%

'
1 1 v 1 J

Tuvazinay nire9U VSO 159015 vsen1aausudemdunogseninenis

q vy

WU NALLLage7INA TAganIEA1ISHAILIA LAl LBUIAR TAUASEALNDIAINNUABANY

Tueania e uwunlidumsdsnnafisnvuindniigaiu viliiueudewassunsiely
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wsoaniaduegiann nmsimwkazaianiienldiulssanaugs siufsiainuindesende
° = o & A o P ) P ~
AUTIUILarANTEIYY Judunundsaemnliinisidhse Tuazudufeuniazaan
< | & ° % a & A = o a
590157 Tsean1unsal azvinlanunsadmsziinavaanudes ieusenaunisenaulalu
N15USUaAasle anranideanissunuls a819lsAnNu STUUNITHIADUNISTUVDIA AL
< A | ° v ) v ~
Wuszuuihaula weseiillenagilunisiniseaiegenndesiuwuiliuaniiieulusuian
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CYCY)

a a1 oawy v Ao v a [ &
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6.5 N1531AT1EaNAT (consumer analysis)
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= Y

WeaunsauvaingugnAmuan ey edgsna Jadinqugnandivuneg fie “naugnend

N

e

% [

WJuanm1a9fAng N89U ¥SaUSEWM 13158017 Business to Business (B2B)” Usynaumae

Y

1) whsnw/useniiauwasduusznaunismadieuseliusnisanidiey

a &

2) wihgnu/uTen/lasinisvienifanusiuilenilugegsenitenisiauinalulag
9Im1a Tnglamzmsiauinadieslueuinn dsiluwumsimunadeslutagiu
uiedn 7 Yemih

6.6 N13ATIENALYS (competitor analysis)

Tumsiinsgaudsainsanisuiisunisidnuressguunisudussunisvy sl

ANS19N 6.4 WANNSHUSUTIBUNTSIIIIUYBITEUUNITH IR DUNTUY

A51g9u (FEATURES) “ZIRCON”  “SDA” “CspocC”

a a a ! a o
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9 919 VYLDINA
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ATITNALADT VOITNGDINADY ) UINATY J J J

9
21,000 U LA IATIENTLILU9AINAITIBN
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DU 9 UrazTu
¢ ' < A

AAN1TAIAULNAZTU VoINS LilodiNg J J
NTIATIENITEULINTENINTNgeINTA (MISS

DISTANCE) ©a8in31 10 Nlaluns
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anamsaianunazdy vesnswu detlna
NTIATIENTBULINTENINTRNgRINTA (MISS
DISTANCE) #aani1 1 Alawuns

Anszvina lagly TWO-LINE ELEMENT (TLE)
LagA1 GLOBAL POSITIONING SYSTEM (GPS)
nauieulavug vilminvesniisy
anunsausualaasleviufidlelssunisuds
ey

Aasizvina lagly TWO-LINE ELEMENT (TLE)
WaLABITEA1 GLOBAL POSITIONING SYSTEM
(GPS) 31nLURIANITIEY YIlARANETN
AMUAYRINSUILRaUANIEYY oz
FENINANUNYUAUATINYN HI8TEWIN
anfisuiuingoinedu q aamthlisiing
3 %y (Yuay 1 ad)
AMUAYRINMSUILRauANIEYS Tiozau
FENINANUNPUAUATIINYN HI8TEWIN
anfisuiuingoinedu q damiilisind
7 Fu (Guaglalsinii 4 ads)

TAusn1sns lusialagane

YER):

\/

1) Space Traffic Management: STM %38 “ZIRCON”

2) The Space Data Association (SDA)

3) Combined Space Operations Center (CSpOC)

\/

v



112

6.7 WHUFINI

1)

2)

3)

Problem (Jgynnvasngalvung)

INNIsFUNI¥ILTENMUIEL UTEN Admuikaziludusenaunisaaiiey
! Y a I ! 1 a o v = Y a ]
wIalviusNIanLiigy wudl ey USEn guseneun1svsegliuinisanuiienns

1Aa5A1 (Low Earth Orbit: LEO) Tu faulgn158asRiaun1syunuaIniuIgeu

CSpOC vo3UszmAansgolusn Judunirsaruiliuiniss ludialdiiesed
poun wanulymnaztednnn 919 dnsauiatfifessenisuiniou deddnaiuiu

AnuAa1ndeulunsifiouss dauaitiannnisdsteya GPS lU-ndudmsunis
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1 < ¥ & a [~ =
agelsfinny spuuMswIsioun1svuresIfiey Wussuuuiaula dlenaasly
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Y

n13vinsAatnaennfenululltunmenlueuian Bnvedaliguaendessie
v Ao v a i &
aeldgnavinssuaimenmauiulnegluvael
Customer Segment (nguttvang)
naulnming Usenaumig Mgy uTen gusznaunsvseliruinisaniiiiey
1 a o & a | = a & ¥ 1 1 [
Larnile9Uu uSEN lasanis nien1dausiullemiuegseninanasiaun
waluladeinid lnaaniznisnauinieulusuias aneludsewmelng way
Uszimalugiinmielie
Unique Value Proposition (35naila¥1enuavsaiaamuiguls)
" AAs1enilaesvesingaania leunnnai 21,000 31 wILAoUAINESEIMIN

T3N3 7 Tu nazuwaaiou 4 asaseTu
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" Aasienszegrinenaifiguiuingeiniauiazdu kaza1an1salndnuuiee
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RUI NPT
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N a a Y] a v
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4) Solution (azwidsyyliinguidnsngliauls)
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= ) Y] a s &
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ag13l3fin1u n1sudsfaunIsvuvesingeIntrIstisanadedusvesdynii
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138N “INHANITAU Kessler 198 Kessler Syndrome” A8 @01UN1TUNAINY
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5) Channels Aa (aziauadudludngutvangatnals)
3oy alHldans (licensing) Aie N15AEHAUITEUUIANI595195020 1A
(licensor) augnlmiigauguesuaugmldans (licensee) aunsaldszuuianis
1519500mAldmveuwanazdoulaiinnasiu Tnglifinsiwdsuntasanudy

Wved (@rnnudanisdnsmalulad, u.d.d) luguwuveunnlildans aelddiin

o

F1UIUETUBUYIM (non-exclusive licensing) Feazanunsaatiunisle ulazlid

ALYV TIUYATUTEUUGING T
6) Revenue Streams (Uszanaun1ssele)

HveaUnAlYENS (licensee) AxAvadiganUnnemalulad (disclosure fee) uay

AINBULNIUNITOURLGEYS (royalty fee) lnalisneaziBandisil

a

" AnUawewnalulad (disclosure fee) Wursssufleniifuoaunynldans
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U
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v v &
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M13NA 6.5 Fns1AnanNlElun1195aMeT0IN1TaUY IR TTENT wUImNENYMETIAILAY
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- Sruruvssnadisnasinasseaus (Low Earth Orbit: LEO)
Tut 2564 37U 2,612 729 (UCSUSA, 2564) Landsgazidan b
AIARUIN 4

- AREAULUINSAAININUIUSBAZ 0.5 VBITIUIUVBIATIATBNTEAUI
TAas#n (Low Earth Orbit: LEO) Havun

- 9ns1A1%USN1S 971U 300,000 UM FaeLsy 1 A9 azladu
ANST 6.6

AN 6.6 FIULUINITNAINVBIAINBNIEARTITEAUAN (Low Earth Orbit: LEO)

auftenluaalaasszdudn i1 I 2 Ui 3 Uil a Ui 5
(Leo Earth Orbit: LEQ) drununann drunuInann drunuinann dunuInann
(2,612 A4 'ﬂ’aga 0.5% 1% 1.5% 2%
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=& o a Y Y G ) PN
FIUUNUUTZUIUNITNINNTHEY UTENaUME iﬂﬂiﬂLLaZﬂﬂﬁjmﬁJ PANMITIN 6.7

A9 6.7 WNUUTEUINAITNINTTRY

seld i1 i 2 i 3 i a i 5
sld 0.00 3,900,000.00  7,800,000.00  11,700,000.00 15,600,000.00
swldisau 000  3,900,000.00  7,800,000.00  11,700,000.00 15,600,000.00
Anldsne
1. ,ﬂ%"awwmawawﬁuga 3,000,000.00
WiaugalUsunTy
syuulfjdans
2. gunTaladuayunms 1,000,000.00
UsEnarassAug
ENRIVRER AR EATT 300,000.00 300,000.00 300,000.00 300,000.00
a. enlagnglumsnauasuims 1,170,000.00 2,340,000.00 3,510,000.00 4,680,000.00
anldgeang 4,000,000.00 1,470,000.00  2,640,000.00  3,810,000.00 4,980,000.00
nszuAiuangns (4,000,000.00)  2,430,000.00  5,160,000.00  7,890,000.00 10,620,000.00
NszuAIIUARgNI TN 22,100,000.00

1NA15199 6.8 U9 JednsesaRuanavdluln 2-5 uiasuyar1dagduans

[

(Net Present Value: NPV) lngldonsianansasay 40 wavianseail

Y

T
NPV = —C E C
= —Cot+ ) ——
(i (1+T1)t
i=1
lgddwds e G, = JUUSEINUAIUATILSA

T = sregIalunsldans

G = nsvuauan o U |

r = snsAnan (lunsalil devfesay 40)

Azlondu
2,430,000 N 5,160,000 N 7,890,000 4 10,620,000
(1+0.40)1 (1+0.40)2 (1+0.40)3 (1+0.40)%

NPV = —4,000,000 +

NPV = 6,008,204.91
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8) Key Metrics (nM35U3213IUNA)
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