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A Review of Mine Blasting Fragmentation Predictive Analysis and lntelligent Recognition Technology
Ou Renze'*, Yang Ning"?, Fu Zhouyun'*, Tang Mingdong'*, Peng Yuejin'"*
(1.Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China;
2.National Engineering Research Center for Metal Mining, Changsha, Hunan 410012, China)

Abstract: Blasting fragmentation is regarded as an important basis for evaluating blasting effects and optimizing blasting
parameters, and the subsequent operations such as shoveling, transportation, and crushing and grinding are directly affected.
With blasting fragmentation prediction and post-blast fragmentation recognition as the main line, the formation mechanism and
main influencing factors of blasting fragments were introduced. Prediction methods, including empirical and semi-empirical
models, mechanism analysis and numerical simulation, statistical learning and artificial intelligence, as well as recognition
techniques, including traditional detection, 2D image recognition, 3D point cloud, and photogrammetry, were systematically
reviewed. The characteristics of different methods in terms of prediction accuracy, mechanism interpretability, computational
efficiency, field applicability, and implementation cost were compared. The analysis results show that existing methods have
their own advantages and applicable boundaries, and that accurate prediction, stable recognition, and low-cost application are
still difficult to achieve simultaneously under complex mine conditions. It is concluded through analysis that current research is
mainly constrained by the lack of model interpretability and cross-scene generalization ability, the vulnerability of recognition
results to field environments., and the underdevelopment of data standards and engineering application systems. The synergy
among mechanistic models, data-driven methods, and multi-source recognition technologies should be strengthened in future
research, with emphasis placed on real-time fragmentation prediction based on multi-source data fusion, precise recognition and
control in complex environments, and coordinated optimization of intelligent blasting equipment and prediction models, so that
support can be provided for establishing a closed-loop control system comprising pre-blast prediction, post-blast recognition,
effect evaluation, and parameter feedback.
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Table 2 Comparison of three classical theories of rock blasting fragmentation
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