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Distributed Approximate Optimal Attitude Tracking Control for
Taking Over the Target by Multiple Satellites

WANG Meng-Lei"? WU Bao-Lin"?> GENG Yun-Hai"?

Abstract In the on-orbit service missions of attitude takeover control of the failed spacecraft by multiple service
satellites, a distributed attitude tracking takeover control policy is proposed based on the method of adaptive dy-
namic programming (ADP) with unknown inertia matrix and actuator saturation. Firstly, by modeling and analyz-
ing the attitude system, a value function with torque saturation constraint and desired torque compensation is de-
signed. Under the ADP framework, a set of basis functions is used to approximate the optimal value function, and
the distributed approximate optimal attitude tracking control strategy is obtained; Then, the filtered linear regres-
sion models relevant to inertia parameters and weight parameters are respectively established with angular accelera-
tion information free and according to concurrent learning method, parameter consensus algorithm and off-policy
trajectories, the adaptive inertia parameter identification law and the weight update law are designed; Furthermore,
the uniformly ultimate boundedness of the attitude tracking errors, the inertia matrix identification errors and
weight parameter estimation errors are proved by Lyapunov method; Finally, the simulation results verify the ef-
fectiveness of the distributed attitude tracking control method for attitude tracking and inertia matrix identifica-
tion under the constraint of torque saturation.
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Fig.1  The schematic diagram of
the target takeover processes
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Table 1  True values of relative attitude angles of

service satellites

k Hixgsdsn ok (°) k Hix s S o (%)
1 [0, 0, 0] 11 [53, 10, 11]
2 [—20, 35, 160] 12 [63, 15, 80]
3 [75, 16, 93] 13 [-83, =77, 168]
4 [—108, 61, —5] 14 [—84, —48, 16]
5 [—173, 8, 15] 15 [37, =3, —101]
6 [117, 83, 163] 16 [137, 83, —173]
7 [23, 46, 12] 17 [118, 3, —157]
8 [60, 73, 166] 18 [—86, 78, —169]
9 [133, —16, 84] 19 [43, 78, 11]
10 [162, 54, 13] 20 [77, 12, 180]
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