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Summary of Doctoral Dissertation

Title of Doctoral Dissertation: A Study on Wide Area Situation Recognition by Aerial Image Analysis

Name: Jiang Ganwen
This thesis is a mainly summary of flying robot automatically control by aerial image analysis.

Chapter 1 describes background, importance, purpose and aerial shoots system of our study. In recent
years, technologies of robotics and computer vision are very popular. These technologies are utilized in
various fields, but problems of limited field of view and difficult to track the subject still exists. In order
to solve these problems, it is to achieve human autonomous tracking by using flying robot and aerial
image.

In chapter 2, previous studies and problems of previous method are introduced. About conventional
monitoring system, there are many systems are fixed point system. Also, there are many problems in
previous studies. For example, the disadvantages of fixed camera are limited visual field and poor
tracking capability. The disadvantages of balloon robot are poor tracking capability and susceptible to
external influence. In order to solve this problem, we propose a new method. Proposed method will be
introduced in next chapter.

In chapter 3, in order to solve problems above mentioned, a unique method is proposed in our study. In our
study, a new visual control method is proposed for correctly detecting movement direction of particular
person, and the method consists of integrating multiple modules (Active Contour Method, Particle Filter,
Mean Shift, and Kalman Filter). Aerial shoots system is consist of image processing thread and flying robot control
thread. In image processing part, the moving direction of particular person is detected accurately by integrating
multiple modules. In flying robot control part, AR.Drone is controlled successfully by using moving direction detected
in previous chapter. In this chapter, a new proposed method and system is demonstrated.

In Chapter 4, in order to verify the effectiveness and novelty of research method, evaluation experiments
are carried out. Experiments environment, performance of flying robot, and experiment results are
introduced in this chapter. Experiments are carried out by using a flying robot named AR.Drone. From
experiment results, success rate is 98.1% in simple environment, 95.7% in cluttered environment, and
93.6% in outdoors. Experiment of flying robot automatically control is also carried out.

In Chapter 5, inadequacies of proposed method and system are analyzed by experiment results analysis.
From success rate of moving direction detection, success rate is highest in simple environment, secondly in
cluttered environment, and lowest in outdoors. Because of strong wind, flying robot (AR.Drone) is unstable
when experiment is carried out in outdoors. Also, accuracy of head detection and clothes detection also
affects the moving direction detection. Therefore, learning phase is very important, and it is necessary to
improve the accuracy of learning phase. From success rate for direction detection, the effectiveness of
proposed method was verified. Theoretical analysis of autonomous control of flying robot and direction
detection was conducted.



In Chapter 6, the results of this study were summarized. (1) The visual field of camera can be widening by

using flying robot named AR.Drone, and tracking performance was also improved. (2) Moving direction of
particular person can be detected accurately in indoors (single environment, complex environment) and
outdoor. (3) It is possible to track the subject when particular person is lost by using the Kalman Filter
prediction. The effectiveness of the proposed method and system has been verified. In future, the accuracy
of image processing and AR.Drone control will be improve



