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Abstract: The core component of the oxygen mask is the oxygen regulator (OR). Aiming at performance requirements
of high flow rate, low suction resistance, and fast response for current oxygen regulators, this paper introduces the math-
ematical model of the oxygen regulator based on the analysis of the working principle of the electronic oxygen regulator.
Then, the back propagation (BP) adaptive neural network control algorithm is adopted. Third, the particle swarm optimiza-
tion (PSO) algorithm is used to screen the initial values of BP adaptive neural network control algorithm. At last, this paper
simulates the performance of the algorithm. The simulation results show that the system is robust and compared with the
traditional proportion integral derivative (PID) control method and active disturbance rejection control (ADRC) method,
PSO-BP neural network adaptive control method achieves more accurate suction resistance adjustment and faster response
speed. In addition, when the respiratory frequency changes or the external disturbance changes, the control parameters need
to be manually adjusted compared with the conventional PID algorithm and the ADRC algorithm. The PSO-BP neural net-
work adaptive algorithm can automatically learn and adjust the control parameters online, and the application prospect is
broad.
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