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Dynamic event-triggering based multi-objective optimization of
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Abstract; This study seeks to aid in the resolution of the dynamic multi—objective inspection task in the complex substation scene.
Dynamic event triggering and swarm intelligence control algorithm technology are introduced based on the inspection robot cluster,
and a dynamic distributed grouping control algorithm under swarm intelligence is suggested to realize the inspection of substation
dynamic multi—objective tasks. Firstly, a simulation model is created in Matlab to validate the feasibility of the swarm intelligence
control strategy, and multi — scenario tests are performed in a typical dynamic multi — objective test system; secondly, the
effectiveness of the control algorithm is validated in a substation multi—robot physical system. The experimental findings indicate that
the multi-robot inspection system based on the proposed control algorithm has varying degrees of optimization in terms of running
time and path length, improving the overall inspection efficiency of the system.
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Fig. 1 The collaborative inspection environment of the child —
mother robot cluster and inspection staff beneath the

outdoor complex substation
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Table 1 Test results of FDA1-5

Example (n,, zeta) SGEA DMDOA DNSGA-II MODTA
FDAIL (20, 0.30) 6.43E-03 8.24E-04 7.89E-04 6.10E-04
(20, 0.35) 5.74E-03 7.94E-04 7.13E-04 5.71E-04
(20, 0.40) 5.02E-03 7.11E-04 5.83E-04 4.84E-04
FDA2 (20, 0.30) 6.61E-03 7.24E-03 5.55E-03 6.97E-03
(20, 0.35) 5.82E-03 6.98E-03 5.02E-03 6.62E-03
(20, 0.40) 5.11E-03 5.57E-03 4.96E-03 6.12E-03
FDA3 (20, 0.30) 7.46E-02 7.78E-02 6.49E-02 6.92E-02
(20, 0.35) 6.24E-02 5.24E-02 6.24E-02 6.76E-02
(20, 0.40) 6.02E-02 6.90E-02 6.19E-02 6.52E-02
FDA4 (20, 0.30) 3.71E-02 4.33E-02 3.45E-02 3.29E-02
(20, 0.35) 3.65E-02 4.02E-02 3.32E-02 3.12E-02
(20, 0.40) 3.51E-02 3.94E-02 3.02E-02 3.07E-02
FDA5 (20, 0.30) 5.24E-02 6.13E-02 5.36E-02 5.02E-02
(20, 0.35) 5.01E-02 5.79E-02 5.08E-02 4.89E-02
(20, 0.40) 4.92E-02 5.52E-03 5.02E-02 5.49E-02
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