
ACTIVITY-5 (Solutions)

ü Review the Module-9 Workshop: Space Mission Design with Open 
Cosmos beeApps https://beeapp.open-cosmos.com/login

ü In your working groups, solve the following Hands-on activities
ü Prepare a report with step-by-step process followed along with 

picture of the simulation results.
ü Answer the questions presented in each activity

Submission Date: Sep 22nd

https://beeapp.open-cosmos.com/login


International Space Station (ISS)

ü Find the ISS ground track around the world in the next 24 hours from now.
ü How long does one ISS pass last approximately?

Hints:
1. PLATFORM  - Select any Platform
2. PAYLOAD - No actions needed
3. MISSION - Input one Point Of Interest (POI): Panama with its coordinates

- Select one Ground Station: Panama
4. SIMULATION - Set the ISS orbit (leave as it is)

- Input local Start Time by writing “now” and 24 hours as Simulation Time
5. Start the simulation by clicking on “Simulate”
6. RESULTS - Go to visibility summary and click on GS and POI



International Space Station (ISS)



International Space Station (ISS)
ü Complete the following table:

Total GS visibility time [min] 19.89
Visibility time per orbit [min] 1.28
Total number of GS passes: 3
Number of GS passes per orbit: 0.19

Total POIs visibility time [min] 7.32
Visibility time per orbit [min] 0.47
Total number of POI passes: 2
Number of POI passes per orbit: 0.13



International Space Station (ISS)

ü Include  the Visibility Map of the simulation:



International Space Station (ISS)
ü Which is the best location to watch the ISS among the following Points Of Interest (POIs) and 

why?
Equatorial latitudes: ~0°
Mid latitude: ~45°
Polar latitudes: ~90°



International Space Station (ISS)
ü Mid Latitude has 6 passes, Equatorial has 1 pass and Polar 0 Pass



#2-Orbital Parameters: Navigation

ü Run simulations of different navigation satellites.
ü Identify their characteristics and explain why those orbits are particularly 

important for those countries.

Hint: 
ü Set POIs in Washington DC, Brussels and Beijing to evaluate the orbits.
ü Start date for all cases: 1st Jan 2020 12am

ü Include here the Visibility Map of the simulation



Galileo



Galileo

Galileo uses three orbital planes – spaced 120° with each plane containing nine active satellites plus one spare for a total of 
30 satellites being part of the constellation at any given time. The Galileo satellites operate in an orbit of 23,222 Kilometers
at an inclination of 56 degrees. This orbit is higher in altitude and inclination than that of GPS, Glonass and Beidou which 
enables Galileo to provide services at higher latitudes with more accuracy.



Beidou



Beidou

The second generation of the system, officially called the BeiDou Navigation Satellite System (BDS) and also known as COMPASS 
or BeiDou-2, became operational in China in December 2011 with a partial constellation of 10 satellites in orbit.[4] Since 
December 2012, it has been offering services to customers in the Asia-Pacific region



EGNOS

The European Geostationary Navigation Overlay Service (EGNOS) is Europe's regional satellite-based augmentation system 
(SBAS) that is used to improve the performance of global navigation satellite systems (GNSSs), such as GPS and Galileo. It has 
been deployed to provide safety of life navigation services to aviation, maritime and land-based users over most of Europe.



EGNOS



#3-Copernicus

Challenge
Design and simulate a mission scenario to scan a Region Of Interest (eg. Africa) and download the generated 
data with a 6U CubeSat using SENTINEL-2 mission as a reference.
The set of sensors integrated in Sentinel-2 consume 45.6W and generate around 2 Mbps of information with a 
FOV of 20 degrees. The sensors required 0.01 degree of pointing accuracy.

Sentinel-2A and Sentinel-2B have the same orbit but they are both separated by 180 degrees. The circular orbit 
has a mean altitude of 786 km in Sun Synchronous Orbit (SSO) with a Local Time of Ascension Node (LTAN) of 
10.5 hours. This value of LTAN was chosen as a compromise between a suitable level of solar illumination and 
the minimisation of potential cloud cover.

Which is the optimal platform configuration? 3U-A, 6U-B or 12U-B

Which GS set is sustainable regarding data memory? ESR and NP or SGP and PAN



Copernicus
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