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Abstract
Stochastic Processes is a core fundamental course for engineering majors in colleges and
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universities. Its highly abstract theories and the disconnection between theoretical learning and
practical application have become prominent pain points in current teaching. To meet the talent
training requirements of Emerging Engineering Education and strengthen students’ capabilities in
stochastic modeling, data processing and engineering problem analysis, this paper selects two typ-
ical engineering scenarios: communication network traffic modeling based on the Poisson process
and equipment fault prediction for intelligent manufacturing based on the Markov chain. Using
real-world simulated datasets with noise, this paper elaborates the whole procedures including
data collection, cleaning, preprocessing and feature extraction as well as modeling and solution.
Real working condition constraints and random noise are introduced in model solving to analyze
their impacts on model outputs. Combined with Problem-Based Learning (PBL) and the Conceive-
Design-Implement-Operate (CDIO) engineering education philosophy, a hierarchical implementa-
tion scheme for case teaching is formulated to bridge theoretical knowledge, data practice and en-
gineering application. The research findings can provide theoretical support and practical para-
digms for the teaching reform of Stochastic Processes in engineering programs, and help students
realize the transformation from mathematical theories to engineering competencies.
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