Design of a flower constellation for natural observation
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In the present study we have analyzed the possibility to use a condition on altitude and speed to observe a particular zone of the Earth for as long as possible, using a quasi-synchronous (with the Earth) observation and setting the satellite apogee over the center of the zone of interest. Then, we have fixed the minimum number of satellites to cover continuously this zone for 24 hours. 

The aims of the project can be summarized in:

· Quasi-synchronous condition when the satellite over flies the zone.

· Perigee altitude high enough to avoid the atmospheric drag.

· Orbital inclination equal to critical inclination to minimize apsidal drift and eccentricity variation.

· An orbital period sub-multiple of the Earth’s sidereal period.

With this requirements and using trigonometric relations we have obtained the classical orbital parameters:

	Semi-mayor axe: 20261.75 Km

Eccentricity: 0.5939

Inclination: 63.43 deg

Perigee argument: 312.817 deg

Right ascension of the ascending node: 260.275 deg

Mean anomalies: 0 deg


We have input these parameters in STK orbit generator to visualize the satellite track represented in Fig 1.
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Figure 1
Using STK we can obtain the graphs of speed (Fig. 2) and altitude (Fig. 3) to verify synchronism and to tabulate the Earth-satellite distance that will be used to calculate the pixel dimensions.
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Figure 2
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Figure 3
We can define the area of interest and a ground station in STK scenario (Fig. 4) to obtain the AER of satellite with respect to the zone (Fig. 5) and with respect to the station.
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Figure 4
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Figure 5

Choosing the suitable phase among satellites’ mean anomalies and RAAN, it is possible to obtain a constellation in which all satellites have the same ground track and enter in view of the zone one after the other (Fig.6).
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Figure 6

Defining a sensor similar MSG/SEVIRI and using the VO module it is possible to see the observation capability and the temporal evolution of the constellation (Fig. 7 and Movie 1).
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Figure 7

A global view of the system is obtainable zooming out the VO window (Fig. 8 and Movie 2). The polar view of the constellation justifies the “flower” definition (Fig. 9 and Movie 3).
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Figure 8
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Figure 9
