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Angular Momentum Capacity of Multiple Reaction wWheel Ar-
rays

(a) 3-wheeled reaction wheel array. (b) 4-wheeled reaction wheel array.

Figure 1: Maximal Momentum Envelope of the reaction wheel arrays. Note that the x-
and y-scales are normalized.
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Simba CubeSat Stiction Issues

(a) Quaternion evolution in time.

(b) Angular velocity evolution in time of the reaction wheel aligned with the x-axis, where the blue line
represents the reaction wheel velocity and the black line the zero-crossing line.

Figure 2: Data of Simba CubeSat over the course of three orbits on October 19th, 2022
(based on data from arcsec [1])
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Representation of the Problem in the Angular Momentum Map

Figure 3: Example of the representation of zero crossings in the angular momentum map.
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Examples of Switching Envelope Startegies

Figure 4: Schematic representation of the closest origin strategy with horizon-aware tran-
sition in a 2-dimensional angular momentum map, with permissible maximal momentum
envelopes shown in thin dashed lines, origins indicated by solid dots, and reaction wheel
angular momentum illustrated with a thick solid line. The letter "S" marks the start,
while "P" refers to a precedent angular momentum point and "C" denotes the current
angular momentum point.
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Figure 5: Schematic representation of the Velocity-based Prediction Strategy in a 2-
dimensional angular momentum map, with permissible maximal momentum envelopes
shown in dashed lines, origins indicated by solid dots, reaction wheel angular momentum
illustrated with a thick solid line, and the Line-of-Sight of the angular momentum repre-
sented by the red semi-transparent areas. The letter "S" marks the start, while "P" refers
to a precedent angular momentum point and "C" denotes the current angular momentum
point.
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Comparison between the Startegies for Two Different Maneuvers

Figure 6: Comparison of the 68-percentil pointing error between the different strategies
with respect to the total time spent in stiction zone for a nadir pointing maneuver of 6000
[s].

Figure 7: Comparison of the 68-percentil pointing error between the different strategies
with respect to the total time spent in stiction zone for a 5-star observation maneuver of
6000 [s].
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