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Abstract
Abstract here

Power Electronic Systems (PES) is widely used in new energy, aerospace, and other important industrial fields. It is very 
important to design a reliable PES health monitoring system. This paper provides a new condition monitoring method based 
on Physics-informed Neural Networks (PINN). Considering the charge and discharge process in the DC-DC converter, the 
physical formulas derived through the state space average method.  Then the physical formula is added to the deep learning 
model of LSTM as prior knowledge, to estimate the degradation parameters of the DC-DC converter.The PINN method can 
improve the estimation accuracy and generalization ability of the model in the case of limited data.

Ⅰ.Data-driven 
Since the state signals of the circuit (output voltage, inductance current) can be regarded as a time-varying sequence, the 

proposed algorithm uses Long Short-Term Memory (LSTM) as the data-driven module of PINN. 

A well-trained network can automatically , approximate the complex system by using multi-layer neural units and map it 
from the high-dimensional parameter space to an input-to-output relationship. Considering that PES is composed of capacitor, 
inductor, and various switching devices, its operating status can be described by a set of differential equations,

Ⅱ.Physical Information Module

So the loss function consists of two parts:

Ⅲ.Methods Involved
A. Early-stopping
B. Weights based on uncertainty

In this research, the condition monitoring technology of the power electronic circuit is studied based 
on the data set of the Buck converter simulated by Simulink. The whole frame flow of this method is 
shown.

A. Data Collection
B. Data Downsamping
C. Data Normalization


