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Online Estimation Method of Ultrasonic Oxygen Concentration
Based on Improved SSA-LSSVM Model
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Abstract; To address the issues of difficulty in establishing accurate measurement models and low prediction accuracy in
oxygen concentration prediction when dealing with limited sample sizes, an online estimation method for ultrasonic oxygen
concentration is proposed, which is based on the optimized least squares support vector machine (LSSVM) model using an
improved sparrow search algorithm (ISSA). Firstly, to address the problem of sparrow search algorithm (SSA) easily fall-
ing into local optima, an improved Sine chaotic mapping is introduced to optimize the initial parameters of the population,
and the Lévy flight strategy is applied to improve the position update method of SSA followers. The performance of ISSA is
tested using four benchmark test functions, and the result shows that ISSA effectively improves the convergence speed and
optimization ability. Then, an ISSA-LSSVM ultrasonic oxygen concentration prediction model is constructed. Experimental
results based on actual data indicate that the accuracy of the ISSA-LSSVM model in oxygen concentration prediction reaches
99. 87 % , verifying the effectiveness of the proposed method.
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