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Abstract

Expectation maximization (EM) algorithm is a core algorithm in statistics and also a key and difficult
point in the teaching process of modern mathematical statistics courses in our school. The paper
adopts a case-based and heuristic teaching method, taking the Gaussian Mixture Model (GMM)
based bearing degradation stage division problem as an example, guiding students to discover the
difficulties of maximum likelihood estimation (MLE) in the latent variable model, designing a prob-
lem chain to inspire students to explore numerical methods for parameter estimation, and summa-
rizing the general process of EM algorithm. Based on Matlab programming, the parameter update

CEG A M, B BT EINRS B ZEI EM BEHEE D] AT B AL, 2025, 13(1): 394-402.
DOI: 10.12677/ces.2025.131053


https://www.hanspub.org/journal/ces
https://doi.org/10.12677/ces.2025.131053
https://doi.org/10.12677/ces.2025.131053
https://www.hanspub.org/

57, Jrieig

process of GMM based on EM algorithm is visualized. Comparing the MLE objective function and EM
iteration objective function, the intrinsic thought of EM algorithm is analyzed and visually displayed
with graphics. The ideological and political elements are also explored, so as to achieve value shap-
ing while knowledge transmission.
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Figure 1. Iterative update process of one-dimensional GMM
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Figure 2. Parameter learning process of EM algorithm
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