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摘  要：针对具有凸多面体参数不确定性的污水处理控制系统，研究其鲁棒H∞保成本控制器的设计问题。首先，给出变参数活性污泥系统的状态空间

模型；然后，结合二次型性能指标和H∞性能指标，导出系统鲁棒H∞保成本控制器存在的充分条件以及相应的控制器设计方法，并通过线性矩阵不等

式，给出该控制器增益的可行解。以某污水厂污水性质和处理能力为例，应用所设计的鲁棒H∞保成本控制器进行仿真研究。仿真结果表明：采用该方

法使系统最终的稳态误差较小，证明该方法是可行和有效的。
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Abstract:The problem of robust H
∞ 

guaranteed cost controller design was studied for wastewater treatment control systems with 

polytopic uncertainties. Firstly, the state space model of activated sludge system with uncertain parameters was established. Then, 
combined with the quadratic performance index and H

∞
 performance index, a sufficient condition for the existence of robust H

∞ 

guaranteed cost controller was derived and its design procedures were also given. Meanwhile, the controller gain was obtained by 
applying linear matrix inequality technique. Finally, take a wastewater treatment plant sewage treatment capacity of nature for 
example, and applying the design of robust H

∞
 guaranteed cost controller to simulate. The results show that the steady-state system 

has smaller error using the method, which proves the method is feasible and effective.
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