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Abstract

S-STEP is a small SAR satellite mission that monitors time-limited emergency targets and military anomalies in areas
of interest, achieving the average revisit in less than 30 minutes by deploying a constellation of 32 satellites in low orbit
at an altitude of 510 km. The mission operation mode of S-STEP is divided into normal mode, observation mode,
communication mode, and orbit maintenance mode. Further,, the attitude control mode is subdivides into initial
detumbling, sun pointing, target pointing, ground station pointing, and thrust direction maintenance. Based on the

preliminary mission operational scenario and the satellite’s characteristics, this study analyzed the attitude control

performance during initial detumbling and observation modes. It verifies that each mode’s attitude control accuracy
requirements within the time allotted by the scenario of the S-STEP achieved.
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Fig. 2 Figure of S-STEP

Fig. 3 Equipment for attitude control of S-STEP

Table 1 Characteristics of equipment for attitude control
of S-STEP

Magnetic torquer

Property Value
Magnetic moment (Am?) 1.6
Residual moment (Am?) <0.01

Dimensions (mm) 72 (), 15 (w), 13 (h)

Mass (g) <53

Power (mW) < 800
Reaction wheel

Property Value

Momentum (Nm s 0.50

Max Torque (Nm) 0.025 Nm

Dimensions (an) 11 (), 11 (w), 3.8 (h)

Mass (kg) 0.75

< 3 (half momentum)
Power (W)

< 6 (full momentum)
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Fig. 4 Architecture of S-STEP operation mode

Table 2 Definition of attitude control modes
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Table 3 Requirements for attitude knowledge and control
of each mode

Attitude Requirement (deg, 30)
control mode Knowledge Control
Sun Tracking 2.5 (3D) 5 (3D)
Strip Imaging | 0.04 (roll/pitch) )

0.08 11/pitch
VideoSAR 0.05 (yaw) (roll/pitch)
Download 0.04 (roll/pitch) 8 (roll/pitch)
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Fig. 5 Duty ratio of MTQ during initial detumbling
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