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Abstract

In this paper, simulation analysis for close operation during rendezvous/docking considering perturbation
was described. The technology to control satellites based on their relative motion is expected to be a very
important core technology. Rendezvous/docking is a technology underlying on-orbit servicing technology
and is an essential process for approaching a target satellite. Therefore, in this paper, we introduce a
feedback control system for rendezvous/docking verification considering gravity perturbation and analyze

the rendezvous/docking situation through the proper gain value.
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2.2 Equations of Motion Considering J2 Perturbation
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Fig. 1. Earth centered inertial frame.
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X Inertial frame of reference X
(fixed with respect to the fixed stars)

(a) (b)
Fig. 2. Inertial frame of reference. (a) Two masses located in an inertial frame. (b) Free—body

diagrams.
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Table 1. Earth zonal harmonics
Zonal harmonics Values
J, 1.08263(10°)
J; —2.33936( 107> )J2
J, ~1.49601(107 ) J,
J; ~0.20995(107 ),
J, 0.49941(107) 7,
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2.3 Feedback Control System
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2.5 Numerical Results
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Table 2. Configuration of the target and the chaser

Space station Spacecraft
Perigee, apogee (altitude) 300 km circular 320.06 km, 513.86 km
True anomaly, @ 60 ° 349.65°
Inclination, i 40° 40.130°
RA of ascending node, €2 20° 19.819°
Argument of perigee, @ 0° (arbitrary) 70.662°

RA, right ascension.

Table 3. Configuration of feedback control system

Gain values (k,,k,,k,,k,) 0.7,0.1,2.6,2.1
Desired range 0.3 km
Desired LOS velocity -0.0002 km/s
Desired docking angle -30°

LOS, line—of-sight.
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Fig. 3. Rendezvous trajectory in proximity operation.
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Fig. 4. Range between the chaser and the target for rendezvous maneuver.
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Fig. 5. Docking angle for rendezvous maneuver.
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Fig. 6. LOS velocity for rendezvous maneuver. LOS, line-of-sight.
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Variation of docking angle (deg/s)
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Fig. 7. Variation of docking angle for rendezvous maneuver.
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