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Optimization of Zirconia Oxygen Partial Pressure Sensor Using

Machine Learning Algorithms
Wang Yiguo', Sun Liusheng?, Cheng Zhengian®, Huang Manlei*
(1.School of Intelligent Science and Engineering, Harbin Engineering University,
Harbin 150000, China;
2.The 49th Research Institute of China Electronics Technology Group Corporation,
Harbin 150000, China)
Abstract: This paper proposes a strategy for optimizing oxygen partial pressure
sensors using machine learning. Initially, based on the working principle of zirconia
oxygen partial pressure sensors, the characteristic time tp is measured under varying
ambient temperatures and calibrated against the oxygen partial pressure to achieve
accurate measurements. Subsequently, machine learning algorithms such as SVM,
PSO-SVM, BP, and GA-BP are introduced to optimize the measurement of oxygen
partial pressure. By comparing the training results of the four models, we assess each
model's error and training speed. The experimental results highlight the importance
and advantages of the machine learning optimization strategy.

Keywords: oxygen partial pressure; sensor; machine learning; optimization algorithm
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