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Sensor and actuator error keeping maneuvers for fuel minimization. Three simulation scenarios
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Fig. 1. Co-location of geostationary satellites.
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Table 2. Common specifications of Earth and Star sensor.
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Table 1. Inter-satellite link frequency bands [15].

Inter-satellite ]
Link Frequency Bands Display
22.55 - 23.55
GHz ISL-23
24.45 - 24.75
Radio frequency GHz ISL-24
32 -33 GHz ISL-32
54.25 - 58.2 GHz ISL-56
0.8—-0.9 um AlGaAs
YAG
ontial 1.064 um 1.064
ical frequenc
i e 0.532 pm YAG
23cH 0.532
10.6 pm CO,
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Fig. 4. The optimal initial position of the satellites in the orbital
slot 120°E £ 0.1°.
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Table 3. The average velocity increment of three co-located
geostationary satellites over a year.

Av (m/s) - 10 N Av (m/s) — 22 N
Frequency

band

Co Non-Co Co Non-Co

ISL-23 55.44 60.15 | 53.80 58.30

ISL-24 76.81 78.71 | 7450 76.30

ISL-32 72.86 77.00 | 70.70 74.70

ISL-56 47.58 48.24 | 46.20 46.80

AlGaAs 82.09 82.19 | 79.60 79.70

YAG
1.064 81.78 80.86 | 79.30 78.40
YAG
0532 81.60 80.70 | 79.20 78.30
CO2 67.56 67.34 | 65.50 65.30
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Fig. 6. Establishing the co-location requirements of three
satellites in the ISL56 in the non-cooperative game.
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Fig. 5. Establishing the co-location constraints of three satellites
in the ISL56 in the cooperative game.
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Fig. 7. Establishing the co-location constraints of three satellites

in the ISL56 in the cooperative game, including thruster error
and GPS sensor error.
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Table 4. The average velocity increment of three co-located
geostationary satellites over a year, including thruster error and
GPS sensor error.

Av (m/s) — 10 Av (m/s) — 22

Frebqueijncy N N
i o i S
ISL-23 62.80 | 67.50 | 59.20 | 63.50
ISL-24 86.50 | 88.70 | 81.50 | 83.40
ISL-32 82.00 | 86.50 | 77.30 | 81.00
ISL-56 54.00 | 54.70 | 51.00 | 51.60
AlGaAs 9250 | 92.70 | 87.20 | 87.30
YAG 1.064 92.20 | 91.20 | 86.90 | 85.80
YAG 0.532 92.00 | 91.00 | 86.70 | 85.60
CO, 76.50 | 76.30 | 72.00 | 71.80
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Table 5. The average velocity increment of three co-located
geostationary satellites over a year, including a 10% error in
each thruster, the failure of two thrusters, and GPS sensor error.

Av (m/s) — 10 N Av (m/s) — 22 N
Frequency band
Co Non-Co Co Non-Co
I1SL-23 71.50 76.90 | 65.80 | 70.50
ISL-24 98.30 101.00 | 90.50 92.80
ISL-32 93.20 98.50 85.70 90.00
ISL-56 61.50 62.30 56.60 57.30
AlGaAs 105.20 | 10550 | 96.50 | 96.70
YAG 1.064 104.80 | 103.60 | 96.10 | 95.00
YAG 0.532 104.50 | 103.30 | 95.90 | 94.80
CO2 87.00 86.80 80 79.80
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Fig. 8. Establishing the co-location constraints of three satellites in
the ISL56 in the non-cooperative game, including thruster error.
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Fig. 10. Establishing the co-location constraints of three
satellites in the ISL56 in the non-cooperative game, including a

10% error in each thruster, the failure of two thrusters, and
GPS sensor error.
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