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摘要 
为了正确地设置控制器参数, 针对主动队列管理(AQM)系统提出了一种图形化的稳定性分析方法. 将
TCP/AQM系统的模型转化为带有时滞的二阶系统形式, 从而用特征伪多项式来刻画其闭环系统的稳定性. 
在复平面上, 借助被控对象的逆奈奎斯特曲线和控制器的负频率特征直线, 给出了判定闭环系统稳定性的

充要准则. 研究了使得AQM系统稳定的PID控制器的比例增益边界与网络参数之间的关系.通过Matlab和
Network Simulator分别进行了仿真, 实验结果验证了该方法的有效性. 不同的PID控制器稳定区域对比, 
进一步表明该方法的保守性较小. 该方法的优点在于计算复杂度较低, 而且在复平面上显示直观. 
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Abstract
In order to set controller parameters correctly, a graphical stability analysis approach 
for active queue management (AQM) is proposed. The model of TCP/AQM is converted 
into a second-order system with time delay. The stability of the closed-loop AQM system 
is described in terms of characteristic quasi-polynomial. New necessary and sufficient 
stability criterion is deduced based on the inverse Nyquist curve and the negative 
frequency characteristic line. The relations between stabilizing boundary of proportional 
gain in PID controller and network parameters are investigated. Different stabilizing 
regions are compared to show the less conservatism of our approach, and simulation 
experiments implemented by both Matlab and Network Simulator validate our analysis. 
The specialty of the proposed approach lies in the lower complexity of the calculation 
procedure and intuition in the complex plane.
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