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Abstract: The continuous expansion of remote-sensing satellite constellations has significantly enhanced their com-
prehensive application capabilities in resource surveys, environmental monitoring, and emergency disaster response.
However, the burgeoning scale of these constellations markedly increases the complexity of mission planning. While
multi-agent reinforcement learning is an effective approach for large-scale mission planning, the surge in satellite
numbers leads to the challenge of dimensionality explosion in the state space. To address this bottleneck, a multi-head
graph attention driven feature aggregation (MGADFA) algorithm for mission planning in giant remote-sensing con-

stellations was proposed. This method utilized multi-head graph-attention to capture dynamic interaction weights be-
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tween satellites and employed a feature aggregation mechanism to transform complex multi-body interactions into

individual-population associations. While preserving key cooperative features, this approach reduced the joint deci-

sion space from an exponential scale to a linear dimension. Simulation results demonstrated that the proposed algo-

rithm exhibited superior performance in terms of task throughput and load balancing.

Key words: large-scale remote sensing constellation, multi-agent reinforcement learning, graph attention network,

feature aggregation, task scheduling
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