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Figure 1 Schematic diagram of attitude angle.
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Figure 8 The angles between the sensor’s pointing and the prohibited pointing 1 (a), 2 (b), 3 (¢)14 (d) (PIOPGRL).
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A spacecraft attitude maneuvering path planning method based on
PIO-improved reinforcement learning

HUA Bing, SUN ShengGang, WU YunHua & CHEN ZhiMing

College of Astronautics, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China

Aiming at the problem of spacecraft attitude maneuver planning under multiple mandatory pointing constraints and prohibited
pointing constraints, based on pigeon-inspired optimization (PIO), we proposed an improved policy gradient reinforcement learning
(RL) algorithm (PIOPGRL). First, we establish an angle-based attitude constraint model, and then, we establish the reward function of
RL based on the model. Then, the fitness function is used to replace the policy evaluation function, so PIOPGRL is integrated with
RL. The PIOPGRL algorithm uses the PIO algorithm to solve the policy gradient, significantly reduces the amount of calculation and
accelerating the convergence speed. The simulation results show that the spacecraft attitude maneuvering path planning method based
on PIO-improved RL (PIOPGRL) has better planning results and lower cost of maneuver than the classical PGRL algorithm, which
can solve the problem of spacecraft attitude maneuver planning under multiple pointing constraints perfectly.
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