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ABSTRACT

Electric vehicles (EVs) exhibit significant nonlinearity, strong coupling, and multiple constraints, and their overall
performance depends largely on how their powertrain designs and control strategies are optimized. In practical vehicle
development, conflicting objectives are often considered simultaneously, resulting in complex multi-objective optimization
problems. Evolutionary computation offers robust global search capabilities, while the resulting Pareto-optimal solution
sets can provide diverse design options and decision support for different design preferences, thereby offering an
effective framework for addressing complex optimization problems in EVs. This lecture first introduces the research
background, fundamental principles, and main advantages of evolutionary computation in the field of EVs. It then
systematically discusses its applications in powertrain component sizing and control strategy optimization using practical
vehicle-development case studies, covering key stages such as problem formulation, optimization algorithm design,
Pareto-front analysis, and simulation and experimental validation. The lecture further introduces the integration of
evolutionary computation with data-driven approaches, including machine learning, reinforcement learning, and surrogate
modeling, and explores its potential for achieving efficient, adaptive, and intelligent optimization in complex dynamic
environments. Finally, the lecture examines challenges and future directions related to computational efficiency, cross-
scenario transferability, and deeper integration with large language models and other advanced technologies, and
summarizes the potential of evolutionary computation to advance transportation electrification.
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