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Design of a fully closed-loop cluster system for multi job robots in complex open environments
and its application in desert management
Yuan Gao
Mainland Zhiyuan Technology Group

[Abstract] To address the issues of high labor demand, low operational efficiency, and difficulties in lar
ge—scale deployment in desert governance, a three—layer cloudedge—end collaborative multi—task robot
full—closed—loop cluster system is constructed, achieving an unmanned closed loop of perception, decisi
on—making, execution, and feedback. In terms of scheduling, a fusion strategy of hierarchical auction a
nd multi—agent reinforcement learning is adopted to coordinate the dynamic cooperation of heterogene
ous robots; in terms of localization, a multi—sensor coupled factor graph scheme is utilized to cope wit
h pose drift caused by GPS blind spots and dune terrain; in terms of power supply, a mobile photovol
taic energy storage network is built and configured a dynamic energy scheduling mechanism. This syste
m provides a technically deployable path for desertification control.

[Key words] multi robot cluster; Cloud edge collaboration; Desert management; Multi agent reinforcement

learning; Portable Energy Storage
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