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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



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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