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Boost变换器精确反馈线性化滑模变结构控制

乐江源，谢运祥，洪庆祖，张志，陈林

华南理工大学电力学院

摘要： 

利用非线性系统的微分几何理论，在Boost变换器仿射非线性模型基础上，推导出对应的非线性坐标变换矩阵和状态反馈表达式，得到

Boost变换器状态反馈精确线性化模型。在此线性化模型基础上，选取线性切换函数和指数趋近律，设计滑模变结构控制器。研究对比

表明，所提出的精确反馈线性化滑模变结构控制策略具有良好的动态响应调节和稳态误差调节特性，同时克服了现有精确反馈线性化控

制策略固有的对精确数学模型依赖性的缺点，表现出更强的鲁棒性，从而具有一般性理论和实际意义。 
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Sliding Mode Control of Boost Converter Based on Exact Feedback Linearization

LE Jiangyuan, XIE Yunxiang, HONG Qingzu, ZHANG Zhi, CHEN Lin 

College of Eletric Power, South China University of Technology 

Abstract: 

Used the differential geometry theory, the nonlinear coordinate change matrix and the nonlinear state variable feedback 
equations were proposed based on the affine nonlinear model of boost converters. Then the exact feedback linearization 
model was obtained. On this basis, a sliding mode controller was designed by selecting linear sliding surface and exponent 
reaching law. The research result shows that the control method for the exact feedback linearization sliding mode is 
superior to the current control method in terms of dynamic response performance and steady-stage error regulating 
characteristics. At the same time, the method overcomes the inherent disadvantage, which is the dependence on the model 
accuracy of the existing feedback linearization control method, and demonstrates a stronger robustness. So it is a theory 
with generality and practical significance.
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