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Abstract: The cracking effect of liquid CO, phase change 1s affected by many factors. The convergence

speed of BP neural network is slow and easy to fall into the problem of local optimal solution. In order

to improve the prediction accuracy and generalization ability of the model, SAPSO algorithm is used to
optimize the weight and threshold of BP neural network, and SAPSO-BP algorithm is compiled and
constructed by MATLAB software. Based on 35 groups of data obtained from simulation, SAPSO-BP,
PSO-BP the average relative errors of BP model and multiple linear regression model are 2.73%, 7.1%,

14.6% and 13.9% respectively. The average absolute errors are 0.068,0.169,0.239 and 0.314 m
respectively. It shows that SAPSO -BP algorithm has the highest prediction accuracy, improves the

prediction accuracy of BP model, and its accuracy meets the actual needs of engineering. The sensitivity
of relevant influencing factors to the effective cracking radius is explored by Sobol index method. It
shows that the sensitivity from high to low is: in—situ stress, elastic modulus, gas pressure, relief pressure,
crack spacing, borehole diameter and tensile strength, which can provide theoretical support for the
engineering design of CO, phase change cracking.

Key words: CO, phase transformation cracking effect prediction; annealing particle swarm optimization;

SAPSO—-BP neural network; MATLAB: Sobol index method
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