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The aim of this thesis is to give an idea on the image quality given the payload characteristics and
the attitude of the satellite.

Firstly, a payload model simulating the payload performance is developed.

Secondly, to know which perfect attitude the satellite should follow, a guidance mode has also
been developed. It will give the attitude to follow in order to reach a geodetic point from another,
in a way that minimize the smear. The scans are done at constant bearing but there is no other
constraint.

Thirdly, this ideal guidance mode is interfaced with an existing Attitude and Orbit Control System
simulator and is used to assess the effect of a coarse attitude control on the image quality.

Finally, these two models are used to assess the image quality of a given payload, which will be
used by VHR-Sat. The maximal size of the array is also assessed. The interaction of a high agility
attitude  control  system  and  a  high  resolution  payload  can  be  quantified  with  good  accuracy,
enabling  a  deeper  understanding  of  the  satellite  end-to-end  performance  and  better  design
choices.

The  payload  model  as  well  as  the  guidance  mode  are  proven  to  give  accurate  results.  The
considered payload is found to be adequate for the task demanded. A comparison is done with
already existing satellites using the General Image Quality Equation. The studied VHR-Sat should
gives better images than IKONOS 2 or Quickbird 4. The National Image Interpretability Rating Scale
is roughly comprised between 4.3 and 5.3 depending on the attitudes chosen and the Signal to
Noise Ratio expected.


