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1.1 Space debris



1Inactive satellites

and launch vehicles

Space 

Objects

3Active Satellites
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2Asteroid 

Space junk

1

What is space debris?
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In near future



Space debris Impact
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• Impact crater diameter: 9.0 cm
Impact crater depth: 5.3 cm

• Al sphere diameter: 1.2 cm
Al sphere mass: about 1.7 g

• Speed 6.8 km/s 

• aluminum thickness : 15 cm
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Anti-satellite 
Fengyun

Irridium collided
Cosmoas

Anti-satellite 
Russian

Anti-satellite 
Indian

Credit : NASA
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Space debris on orbits.
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2009 : Collision between Cosmos (Yellow) and 
Irridium33  (blue)

2007: China ASAT  

Credit : AGI

Space debris

2019: Indian 
ASAT  

2021: Russia ASAT  
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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.[1] 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.[4]

• Kosmos 954 was not the first nuclear-powered RORSAT to fail; a 
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.[8]

Reentry impact
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https://en.wikipedia.org/wiki/Space_Liability_Convention
https://en.wikipedia.org/wiki/Kosmos_954#cite_note-jaxa-1
https://en.wikipedia.org/wiki/Canadian_dollar
https://en.wikipedia.org/wiki/Kosmos_954#cite_note-FOOTNOTEBenk%C3%B6198549%E2%80%9351-4
https://en.wikipedia.org/wiki/Kosmos_1402
https://en.wikipedia.org/wiki/Kosmos_954#cite_note-FOOTNOTEHarlandLorenz2005236-8


Impact on Thailand
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Space debris impacts on THEOS-1 

16

S. Channumsin, S. Sreesawet, T. Saroj, P. Saingyen, K. Puttasuwan, P. Udomthanatheera, S. Jaturut, “Collision avoidance strategies and conjunction risk assessment analysis 
tool at GISTDA”, Journal of Space Safety Engineering, Sep 2020, Vol 7, Issue 3, page 268-273.

รูปท่ี แสดงจ ำนวนกำรแจง้เตือนกำรชนจำก CSpOC และ SDA รวมทัง้จ ำนวนครัง้ในกำรหลบเลี่ยง
ของดำวเทียม THEOS-1 ตัง้แตปี่ พ.ศ. 2551-2565

ความท้าทายที่พบ
1. การแจ้งเตือนทีผ่ิดพลาด (false alarm) 
2. ได้รับแจ้งเตือนที่ล่าช้าท าให้ไม่สามารถวางแผนและส่งค าสั่งปรับวงโคจรเพื่อ

หลบเลี่ยงได้ทันตามวัน เวลา ที่แจ้งเตือนที่มีความเสี่ยงการชน.
3. ค่าบริการใช้บริการจากเอกชน ราคาค่อนข้างประมาณ  6,000,000 บาทต่อ

ดาวเทียมต่อปี



Space debris effects on Thai satellites 
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Reentry impact

Khong Chiam, Ubon Ratchathani (2019)

Long march 5B 18

วัตถุตกจากอากาศ ณ อ. โขงเจียม จ. อุบลราชธานี



21 กรกฎาคม 2562

12 กันยายน 2562

การแจ้งเหตุสาธารณภัยจากวัตถุวอากาศในประเทศไทย
คณะท างานและเลขานุการของคณะท างานปฏิบัติการเฝ้าระวังและเผชิญเหตุจากวัตถุอวกาศ ปี2562

26 ธันวาคม 2561

20 ธันวาคม 2561
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Reentry impact
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Long march 5B reentry

21

Reentry impact
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1.2 Asteroid
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1.2 Asteroid impact
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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

Asteroid orbits  
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Asteroid impact on Earth

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.

Credit : ALAN B. CHAMBERLIN/JPL-CALTECH/NASA

https://www.reddit.com/r/interestingasfuck/comments/q250qn/the_site_of_impact_from_the_asteroid_that_killed/
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1.3 Space weather



สภาพอวกาศ (Space 
weather) 

น่ากลัว จริงหรือ !!





(Georgoulis et al., 2021)

Solar storm impacts in May 2024



(Georgoulis et al., 2021)

March 1989 Magnetic Storm

A solar storm caused widespread failures in

Canada’s Hydro-Quebec power grid and

blacked out (9 hours) six million people in 1989.

ระบบไฟฟ้าไดพ้ฒันามากขึน้และมีการป้องกันผลกระทบจาก magnetic 

storm



(Georgoulis et al., 2021)

Solar storm impact on 

Diverting some flights on polar routes between Detroit

and Asia to avoid disruptions to aircraft

communications by a strong solar radiation storm.



Space weather NEWS

• ปี พ.ศ. 2546 เกดิพายุสุริยะ ท าให้ดาวเทยีมของญีปุ่่นราว 20 ดวง
ไดรั้บผลกระทบ ยานอวกาศของญ่ีปุ่นมูลค่าหลายหม่ืนลา้นไดรั้บความเสียหาย

32

https://thaiastro.nectec.or.th/news/2884/



Space weather NEWS

33
https://www.inverse.com/science/now-we-know-how-a-solar-storm-took-out-a-fleet-of-

starlinks?fbclid=IwAR3jyDUjc54weZvWlQcVG63q3VfGlzyc9FW6kh0xOly7A13vNUgpUtEC_-M
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6 hour outrage

Cost estimates $100 millions to 10 billion

2. Electric power

Social and economic impacts of space weather in the 

United States from report (2017)



Solar Maximum is Coming.

น่ากลัว ???
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การแจ้งเตือนผลกระทบของสภาพอวกาศของ GISTDA 

https://www.youtube.com/watch?v=86MzKELiAas
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https://www.naewna.com/likesara/804164
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Q & A



2.Space technology 
development at GISTDA
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SPACE CENTRARIUM

1. Space technology research Center (1st floor)

2. Satellite operations (2nd floor)
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Research area : Space Safety and Security

Active debris removal

Space Technology Research Center
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1.2 Aerospace 

and spacecraft 

technology 

development

1.1 National 

space safety and 

security 

technology

1.3 data analysis 

and AI

Space Traffic Management 
System

Asteroid warning system

Space telecommunication

Onboard flight software

Unmanned aircraft 
traffic management 

system

Space flight

dynamics

Space Surveillance 
monitoring and tracking

Active debris removal

Machine learningAI detectionClassification

Space weather forecast 
system

Research and development



Safety and Security 

Space
Space Traffic Management

Space Weather Forecast

• Observation sensor

• Tracking and Surveillance

• Orbit determination

• Space Object Catalog

• Conjunction and Reentry Analysis

• Satellite Maneuver

• Radio Frequency Interference

• Breakup Model

• Monitor and Observe

• Forecast System

• Public News and Warning

• Solar Observation Satellite

Near-Earth object warning and 

monitoring

A.I. and Machine Learning for space 

applications

SSA SWF

Space Situational Awareness

STM

Others

Unmanned Traffic Management system (UTM)

Research area

NEO

42
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Space Traffic Management system 
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THEOS-2
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Reentry monitoring
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Space surveillance tracking and monitoring



SSA Development Purpose Highlight

❑ To keep track of space objects passing over the Thai sky.

❑ To monitor and secure Thai satellites.

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

Developing and implementing an optical telescope

as an SSA sensor

STARLINK 5588 FALCAN9 R/B

COSMOS 2211 IRIDIUM 143
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GISTDA Space Object Catalog Highlight

❑ Accurately determine the orbit of tracked space objects.

❑ Update and publish results in a standard format (e.g., TLE).

Detected object ID1

Extract object data Orbit Estimation Update GISTDA Catalog

▪ Depend on sensors, 
e.g., telescope, radar.

▪ Classify the type of 

object.

• Orbit determination

• Covariance Matrix

• New Object?

▪ Standard formats, 

e.g., TLE, OMM

▪ Seamless GISTDA 

STM access and API

Object Angle data

From telescope sensor
Position and Velocity

of detected object
GISTDA TLE 

Catalog 49
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Space weather forecast system
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Space Weather Operation Room at GISTDA



Space weather (website and database)
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Seamless (UTM ATM และ STM)

Air traffic management : ATM

Unmanned Aircraft Traffic Management: UTM

Space Traffic management: STM

Credit: Thales

????
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การลงทะเบียนโดรน การขออนุญาตการบิน และการติดตามโดรน
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3. Conclusion

58



Safety and Security 

Space

2. Space Traffic Management

3.Space Weather Forecast system

• Observation sensor

• Tracking and Surveillance

• Orbit determination

• Space Object Catalog

• Conjunction and Reentry Analysis

• Satellite Maneuver

• Radio Frequency Interference

• Breakup Model

• Monitor and Observe

• Forecast System

• Public News and Warning

• Solar Observation Satellite

SSA SWF

1. Space Situational Awareness

STM

Space safety and security on GISTDA
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เพิ่มศักยภาพด้าน Space Safety and
Security ของ สทอภ. 
1. Space situation awareness  : SSA
- การให้บริการติดตามวัตถุอวกาศ
- ตรวจจับและติดตามวัตถุอวกาศที่ต้องการ

2. Space traffic management : STM
- การแจ้งเตือนการชนดาวเทียมกับวัตถุอวกาศ
- การแจ้งเตือนขยะอวกาศตกกลับมาสู่โลก

3. Space weather forecast : SW
- บริการข้อมูลความเสี่ยงของภัยจากสภาพ

อวกาศ
- เฝ้าระวัง แจ้งเตือน และประเมินความ

เสียหายปรากฎการณ์จาก Space Weather 
ที่กระทบกิจกรรมของประเทศไทย

Air force Radar Sensor

SSA Optical Sensor

Space weather sensor

Core Processing
& Database

Solar Storm

สถานีตรวจวตัถุ

อวกาศ สทอภ.

เครอืขา่ย SSA
sensor ทัว่โลก

Operation

Space debris

Space debris

Space safety and security plans

60
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Thank you
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Q & A
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Back up



Note : Long-term sustainability of outer space activities (LTS) are considered in Thailand 
National Space  Act 64

1. Thailand space policy

1.1 National Space Act



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

Strategy 3

Strategy 4

Strategy 5

Strategy 6

Strategy 7

Strategy 8

Strategy I

Strategy 2

Phase I (1-2 years) Phase II (3-5 years) Phase III (6-10 years) Phase IV (11-15 years)

“Emergency”
“Short-term

Implementation”

“Medium-term 

Implementation”

“Long-term 

Implementation

”

Connecting space economy & beyond

Space Law / Space Regulatory 
Office

Space situational awareness Satellite for national 
security Space cybersecurity The interests of Thailand are taken 

care of

Smart technology Sustainability on Earth and space

Space Development Fund
One Stop Service Center 

National Space Agency Social awareness

International cooperation Moon explorationspace station research International business network ASEAN Space 
Agency

ASEAN space leader

Human development with companies & 
universities Government scholarships Space science institute Astronauts More Thai space 

experts

Space technology for 
sustainability

NGSO satellite 
business Incubators Investment platforms Increase in GDP

Space infrastructure 
management Laboratory Satellite infrastructure 

investment
High investment return in space 

infrastructure

Business and policy 
research

Space technology for startups & SMEs

Rocket and spaceport

Applied 
R&D

R&D for commercial 
innovation

Earth Space System (ESS) frontier research

Roadmap

2.2 National Space Act

Space affairs for 

national security

Space affairs for 

sustainability

Space economic 

development

Infrastructure 

management

Research and 

development

Driving Mechanism 

for the master plan

International 

collaboration

Human 

development

65



2.3 Policy for Safety of Space Operations

Space situation Awareness and space traffic management policy committees

Provide policy and framework 

for SSA and STM  

Sharing data and facilities

International cooperation 

policy 

Identify the development plan for 

necessary infrastructures and SSA& 

STM& SW -related technologies

Task 1

Task 2

Task 3

Task 4

66



2.4 Earth Space System Frontier Research
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Space safety and security

On-Orbital Servicing

68



SWF

SSA/

STM

Achievements

69

https://www.thaipost.net/general-news/255369/
https://www.naewna.com/likesara/804164
https://www.pptvhd36.com/news/%E0%B8%AA%E0%B8%B1%E0%B8%87%E0%B8%84%E0%B8%A1/223621
https://www.thairath.co.th/news/society/2784959
https://www.youtube.com/watch?v=wKYZ4rRkyqM
https://www.thaipbs.or.th/news/content/331532
https://www.matichon.co.th/politics/news_2944239
https://www.thaipost.net/news-update/550162/
https://www.mhesi.go.th/index.php/news-and-announce-all/news-all/106-minister-supamas/10059-2567-2.html
https://www.mcot.net/view/vQ7l0X8u
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Flight Dynamics Software Onboard Flight Software
for satellite 100-500 kgImplementation

Prototype  ready
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Satellite table3. Simulator

2. Ground control

Onboard Flight Software
for satellite 100-500 kg

Prototype  ready

1. Satellite 

table

Simulator

Onboard satellites 

(satbrain)
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Raising awareness and inspiration 

to youth and citizen on space technology.



Capabilities building
and brainpower 
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Research
• Undergraduate and postgraduate in space engineering 

• Space technology and innovation

• Journal publications Q1-Q2

Lecture Research

Brainpower 

enhancement

- Upskill and reskill

- Course modules 

(undergraduate and 

postgraduate)

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

- Space Flight dynamics
- Flight software for small satellites

PhD. Topic

- Space flight dynamics and space 

debris

- Flight software

M.Sc. topic

Space debris and Near-Earth objects

• High accuracy of ballistic coefficient by using AI

• 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

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

Output
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หลักสูตรระดับบัณฑิตศึกษา ด้านเทคโนโลยีอวกาศร่วมกับ
สถาบันเทคโนโลยีพระจอมเกล้าคุณทหารลาดกระบัง
สถานะ ภาคการศึกษา 1/2565

การจัดท าหลักสูตรระดับบัณฑิตศึกษา ด้านเทคโนโลยีอวกาศร่วมกับสถาบันเทคโนโลยีพระจอมเกล้าคุณทหาร
ลาดกระบัง โดยมีรายละเอียดวิชาที่คาดว่าจะบรรจุในหลักสูตร ดังต่อไปนี้

15016804 Propulsion and launch vehicle
PREREQUISITE: None

15016914 Attitude Dynamic and Control
PREREQUISITE: Feedback Control Design

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

โดยมี ดร.สิทธิพร ชาญน าสิน เป็นผู้ร่วมร่างหลักสูตรและวิพากษ์หลักสูตรระดับบัณฑิตศึกษา
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Master degrees (by research)
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Proposed Collaboration
• Student Internship



Services and cooperation

150,000 EUR หรือ 5,481,000 บาท  
54,000 EUR หรือ 1,973,160 บาท 

Note : 1 ยูโร = 36.54 บาท
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