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摘  要
         

         

计算动词理论经过十几年的发展，凭借着自身的理论魅力吸引了各领域越来越多的

学者投入到其应用研究中，使得计算动词理论在日益丰富完善的同时也表现出了巨

大的实用价值。本论文的工作主要是计算动词理论在决策及控制领域的应用，它是

计算动词理论探索及其应用的一部分。

计算动词决策树的提出是为了解决传统决策树无法有效挖掘动态时间序列的弊端。

作者在继承原有的计算动词决策树设计方法的基础上，从一个新的角度考虑问题

，提出了基于计算动词相似度的决策树算法。

运用Backstepping方法设计四旋翼飞行器各个控制通道的控制律时，控制参数的设

定对控制效果会存在极大的影响，为了实现控制参数的自适应调节，将多次实验得

到的参数动态调节规则利用计算动词相关理论知识应用于Backstepping设计方法中

，极大地改善了四旋翼飞行器的控制效果。

本论文的特色与创新点主要体现在以下几个方面：

1.提出了基于计算动词相似度的动词决策树算法。该算法的出发点是：相似度越大

的两个时间序列曲线，由其中一条曲线预测另一条曲线的准确度越高。算法通过对

样本集数字化、标准动词化、计算动词相似度等步骤为样本集构建动词决策树。算

法实现了对有时间标签的样本集的数据挖掘。实验结果表明，利用该算法得到的决

策树对股票走势进行预测取得了令人满意的结果；

2.给出了四旋翼飞行器系统的动力学建模、控制系统设计、导航系统的详细数学推

导过程，并为每个模块搭建了SIMULINK仿真模型。从SIMULINK仿真结果可知，以上

三个模块的数学模型是合理的，正确的；

3.将计算动词规则、计算动词规则推理与Backstepping非线性控制器设计方法结合

，实现了四旋翼飞行器控制系统的参数自适应调节。在此基础上建立的SIMULINK模

型的仿真结果表明，计算动词Backstepping非线性控制器的响应速度更快、上升时

间更短、超调量更小；

4.设计并实现了四旋翼飞行器控制系统仿真验证的用户界面，为后续的算法研究工

作提供了极为方便的验证工具。
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Abstract
         

         

Since its invention in 1997, computational verb thory (CVT) has attracted the

attention of more and more researchers who contributed to researches and

application of CVT. Because of this, CVT has been increasingly improved and its

high application value has been appreciated by more and more researchers. The

main work of this thesis is decision and control based on CVT.

Considering the disadvantages of conventional data-mining algorithm which can

not extract knowledge from time series of both numerical and categorical data,

computational verb decision trees is proposed. Based on existing computational

verb decision trees algorithm, a new decision tree algorithm based on verb

similarities is presented in this thesis.

To design quadrotor control system using backstepping technique, the values of

parameters paly an important role on control effectiveness. To realize the self-

adaptation of parameters, dynamic adjusting rules of parameters obtained

through several experiments are used in backstepping technique based on CVT.

The simulation results show that this method can improve control effectiveness.

The key contributions of this thesis are as follows.

1.Computational verb decision trees algorithm based on computational verb

similarities is proposed. The higher the similarities between two time series, more

accurate the prediction of a time series from theother. The algorithm extends

data-minning to dynamical attribute vules. To preduce the trends of stock prics,

the algorithem presented is used to construct data mining model in this thesis.

According to the experimental result, the algorithm can improve prediction

accuracy of decision tree.

2.The derivation processes of quadrotor dynamic model, quadrotor controller and

navigation system are presented. Besides, we provides SIMULINK simulation

model. The simulation result indicates that the methmatical model presented in

厦
门
大
学
博
硕
士
论
文
摘
要
库



this thesis is sound.

3.Combining verb rules, reasoning and Backstepping method to achieve self-

adaptation of parameters of quadrotor controller. After comparing simulation

results with other methods, nonlinear backstepping controller based on CVT has

better control effectiveness than typical nonlinear backstepping controller.

4.Design and realize quadrotor control simulation system, which provide

convenient verification tool for designning of quadrotor control algorithm
         

Keywords: Computational verb theory; decision trees algorithem; qudrotor system
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