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Application of the BP Neural Network Based on Conjugate
Gradient Optimization Algorithm in the Identification of
High Energy Particles and Other Fields
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Abstract: Artificial neural network methods have been introduced in high energy physics experiments and
have been widely applied to the identification of the quark-gluon injection, electronic hadron discrimination,
top quark, and the Higgs particle searching and so on. This paper introduces a modified conjugate gradient
optimization algorithm, which is applied to the identification of high-energy particles. In the application, the
algorithm can obtain optimal step size in the search direction for minimizing the objective function, and can
overcome the local vibration problem, so that the fast convergence of the objective function is obtained and
the stability of the algorithm is improved. The analysis of experimental data shows that our new BP neural
network algorithm can effectively improve the identification of particles in high energy physics.

Key words: BP neural network; conjugate gradient; step optimization; particle identification
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