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Fig. 1 Schematic diagram of rats chasing prey
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Fig. 5 Underground rock mass fracture event monitoring system
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Fig. 6 Influence of geophone on positioning error
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Fig. 10 Positioning error results of different algorithms Fig. 11  Generational distance statistics of different algorithms
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Application of improved rat swarm optimization algorithm

in underground rock fracture event location

BAI Liming', JIAN Xingxiang', ZHANG Wei?**
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Abstract: In geological disaster monitoring, the location of underground rock mass fracture events is a critical real — time
monitoring technology. In order to reduce the error of event location and improve the location accuracy, an improved rat swarm
optimization algorithm is proposed for the location of underground rock fracture events to improve the location accuracy of the
rock mass. Firstly, the Levy flight strategy is introduced into the rat swarm optimization algorithm to enhance the algorithm's
local search ability and global optimization ability. Secondly, the Time Difference Of Arrival (TDOA) method is used to estab-
lish the objective function, which is used as the algorithm's fitness function to locate the rock mass fracture event. Finally, the
effectiveness and feasibility of the algorithm are verified. The algorithm has higher positioning accuracy, better robustness, and
convergence than other positioning algorithms.
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