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Abstract

Very High Resolution Passive Scan Agile Earth Observation Satellites are
able to maneuver around all their three body axes and scan the target area in
different directions, simultaneously. The most stringent mid-level requirements
which dominate their attitude determination and control subsystem performance
are applied in detumbling and fine pointing modes. These performance
requirements are maneuverability, agility, accuracy and stability. In this
research, first, we derive the analytical and statistical relationships between
quantitative criteria of mid-level requirements and spatial resolution as a high-
level mission requirement, next the design drivers of reaction wheels are
extracted consequently. Then the size, mass and consuming power of an
operational satellite and the reaction wheels torque authority and momentum
capacity is guesstimated based on its imaging payload size and specifications.

Keywords: Agile satellite, Remote sensing, Earth observation, Passive scan, Imaging
payload, Attitude determination and control subsystem, Performance
sizing, Matching diagram
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12. Semi-Agile Earth Observation Satellites

13. pitch

14. Passive-Scan

15. Passive Scan Agile Earth Observation Satellite

16. Full Agile Earth Observation Satellite

17. System Engineering Design Tool

18. Customised Attitude Determination and Control Subsystem
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5. Earth Observation Satellites (EOS)

6. Very High Resolution (GSD<Im)

7. High Resolution (1m<GSD<4m)

8. Mid Resolution (4m<GSD<30m)

9. Low Resolution (GSD>30m)

10. Non-Agile Earth Observation Satellites
11. roll
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23. Design for Survival
24. Hodoyoshi-3 and 4
25. Magnetic TorQuers
26. Agility
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19. Agility

20. maneuverability
21. Accuracy

22. Stability
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27. Reaction Wheel (R.W.)
28. Off-nadir
29. Geolocation error
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30. Along track
31. Cross track
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51. Matlab curve fitting tool (cftool)
52. Quantitative fit goodness
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