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FIG. 1 

 

 

 

Obtain a group of simulation service life parameters by 

simulating a plurality of sets of geometric feature parameters 

of a tool on a simulation software

Use a neural network algorithm with the plurality of sets of 

the geometric feature parameters and the group of simulation 

service life parameters to get a tool surrogate model

Optimize a target geometric feature parameter with an 

optimal service life parameter by integrating a Particle Swarm 

Optimization (PSO) algorithm and the tool surrogate model 

Design the tool according to the target geometric feature 

parameter
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Output the optimal service life parameter through the tool 

surrogate model by adjusting the input data of the tool 

surrogate model through the PSO algorithm

Determine the target geometric feature parameter according 

to the optimal service life parameter
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Initialize a parameter of the PSO algorithm

Initialize a position and a velocity of all particles in a particle 

swarm

Update the initialized position and the initialized velocity of 

all particles in the particle swarm according to a preset 

formula, calculate a fitness value of each particle using the 

tool surrogate model and a preset optimal service life 

parameter, and update the position and the velocity of all 

particles based on the fitness value until a preset condition is 

satisfied, and determine the target position of the 

corresponding particle

Obtain the optimal service life parameter by verifying the 

preset optimal service life parameter based on the target 

position
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