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学位論文内容の概要 

In this thesis, the studies of enhancements of the active AP configuration algorithm and the elastic WLAN system are 

presented. First, the extension of the active AP configuration algorithm is proposed to deal with the dynamic nature of 

the WLAN network. Then, two security functions, namely, the system software update function and the user 

authentication function, are implemented in the elastic WLAN system testbed. Next, two transmission power 

minimization approaches are proposed to reduce the transmission power of the AP. The static approach finds the 

minimum power using the throughput estimation model. The dynamic approach optimizes the power dynamically using 

the PI feedback control. Finally, two measurement host location minimization methods are presented to minimize the 

labor cost in the parameter optimization of the throughput estimation model. The thesis is organized as follows; 

Chapter 1 introduces the background, motivation and the contributions of the study in this thesis. 

Chapter 2 reviews IEEE 802.11 wireless network technologies related to this thesis, including the IEEE 802.11n 

protocols, features of IEEE 802.11n protocols, and software tools in the Linux operating system. 

Chapter 3 reviews our previous related studies. 

Chapter 4 describes the proposal of the dynamic extension of the active AP configuration algorithm, the 

implementation in the elastic WLAN system testbed, and the evaluation through simulations using the WIMNET 

simulator and experiments using the testbed. 

Chapter 5 describes the implementation of the system software update and user authentication functions for system 

security of the elastic WLAN system. 

Chapter 6 describes the proposal of the static AP transmission power minimization approach using the throughput 

estimation model and the evaluation of the proposal through simulations and testbed experiments. 

Chapter 7 describes the proposal of the dynamic AP transmission power minimization approach using the PI feedback 

control, the implementation in the elastic WLAN system testbed, and the evaluation in various network fields. 

Chapter 8 describes the proposal of two measurement location minimization methods for throughput estimation 

model. 

Finally, Chapter 9 concludes this thesis with some future works. 



 

論文審査結果の要旨 

In this thesis, the applicant studies several enhancements of the active AP configuration algorithm and the elastic WLAN 

system, including the extension of the active AP configuration algorithm to deal with the dynamic nature of the WLAN 

network, the implementation of two security functions in the elastic WLAN system testbed, two transmission power 

minimization approaches to reduce the transmission power of the AP, and two measurement host location minimization 

methods to minimize the labor cost in the parameter optimization of the throughput estimation model. 

First, the applicant presents the dynamic extension of the active AP configuration algorithm, the implementation in the 

elastic WLAN system testbed, and the evaluation through simulations using the WIMNET simulator and experiments using 

the testbed. 

Second, the applicant presents the implementation of the system software update and user authentication functions for 

system security of the elastic WLAN system. 

Third, the applicant presents the static AP transmission power minimization approach using the throughput estimation 

model and the evaluation of the proposal through simulations and testbed experiments. 

Fourth, the applicant presents the dynamic AP transmission power minimization approach using the PI feedback control, 

the implementation in the elastic WLAN system testbed, and the evaluation in various network fields. 

Fifth, the applicant presents two measurement location minimization methods for throughput estimation model. 

The applicant has published three journal papers, two international conference papers, and five national conferences to 

present the contributions. 

From the overall evaluation of this thesis, the applicant has satisfied the qualification condition for the doctor degree in 

Engineering from the Graduate School of Natural Science and Technology at Okayama University. 


