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2 0.780 0 0.650 0 0.866 7 0.592 0 0.950 0 0.950 0 0.716 7 0.716 7 0.5250 0.760 0
3 0.673 3 0.775 0 0.513 8 0.442 0 0.960 0 0.680 0 0.650 0 0.716 7 0.350 0 0.680 0
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70 0.778 0 0.850 0 0.816 7 0.206 0 0.630 0 0.720 0 0. 600 0 0.733 3 0.600 0 0.840 0
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Investigation on application of Levenberg-Marquardt neural networks
to human reliability evaluation of coalmine workers

ZHANG Qiao, DENG Gui-shi”

( Institute of System Engineering, Dalian University of Technology. Dalian 116024, China )

Abstract: Based on principles of human reliability and accident-causing theory. combining with
characteristics of coalmine production systems, the concepts of observed reliability are proposed, and
a series of human reliability evaluation indices facilitated to statistics and assignment are established.
According to the dynamics , complication of accidents process and data imperfection of human errors,
a human reliability evaluation model of coalmine workers based on BP neural network is proposed
considering about self-learning and adaptive characteristics of BP neural network to non-linear dynamic
systems. The optimized BP neural networks with Levenberg-Marquardt algorithm can overcome the
defects of slow convergence speed and prone to falling into local minimum, improve the prediction
accuracy and stability. For coalmine workers with short job seniority or insufficient job record, the
human reliabilities are evaluated applying BP neural network model. The evaluation results show that
the human reliability evaluation method of coalmine workers based on BP neural networks has

commendable applicability and feasibility.

Key words: back propagation neural networks; coalmine workers; human reliability; Levenberg-

Marquardt algorithm; Matlab simulation



