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Abstract

This paper addresses the issue of quality control for components and finished products in the elec-
tronic manufacturing process, proposing a mathematical model that integrates the Ant Colony
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Optimization (ACO) algorithm. The model aims to optimize inspection strategies and production
decisions to achieve the optimal solution of minimizing costs or maximizing profits. In a multi-var-
iable, multi-process, and complex decision-making environment, the model simulates various sce-
narios and provides detailed decision-making plans and performance indicators. This offers enter-
prises a scientific basis for production management.
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Figure 1. Relationship between defect rate and acceptance probability
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Figure 2. Under different defect rates and sample sizes
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Figure 3. Acceptable probabilities under different defect rates and sample sizes
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Table 1. Results of question 1
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Figure 4. Sample size variation with n and approach value 139
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Figure 5. Optimal cost per iteration
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Figure 6. Optimal cost comparison in multiple experiments
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