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Abstract : As the core process in thermal power generation, boiler combustion optimization directly impacts
energy efficiency and pollutant emissions. Traditional control methods relying on physical models
struggle with real-time computational constraints, failing to meet the rapid response demands of
dynamic operating conditions. Recent advancements in industrial sensor technology now enable
real-time monitoring of critical combustion parameters—including radiant energy signals and flame
imaging—transforming them into high—dimensional data streams that form the foundation for data—
driven optimization strategies.Deep learning technology, with its powerful nonlinear modeling capabilities
and self-learning characteristics, provides innovative solutions for boiler combustion optimization.
By constructing deep neural network models, it directly uncovers the complex relationships between
input variables (air volume, coal powder concentration) and output metrics (thermal efficiency, nitrogen
oxide emissions), enabling dynamic optimization control of combustion processes.

Keywords : boiler combustion optimization; deep learning; spatio-temporal convolutional networks; long
short-term memory networks
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