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Research Topics 
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・ Interface between an NS3 network simulator and a learning system

Research Seeds 

 

When students learn network 
technology, exercises are effective 
to understand the knowledge learned 
during lectures. However, experimental 
systems using hardware equipment are 
expensive for fundamental network 
exercises. This study implements 
fundamental network exercises on a 
low-cost PC by combining a software 
router　"Click Modular Router (Click)" 
and a network simulator "Network 
Simulator 3 (NS3)."  

An overview of the proposed 
network learning system is shown in Fig. 1.
The system comprises an execution 
part and an interface part. When a 
learner inputs setup information of an 
exercise, the interface part generates 
setup files of the Click router using the 
setup information and the predefined 
configuration information. The NS3 
program of the execution part 
simulates the exercise model by 
interpreting the setup file using Click 
modules. At the end of simulation, the 
interface part generates the output data

Related Technology 
・ Internet
・Software router
・Computer-based training

Fig. 1 Overview of Network Learning System.

from the trace result of simulation, and presents the result to the learner. A simple 
animation is also made from output data to show the network behavior visually to the 
learner.

We have implemented a prototype and a simple static routing exercise. Fig. 2 shows 
the input window of the exercise. 

Fig. 2 Input Window of Static Routing Exercise. 
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When students learn network

technology, exercises is effective to 
understand the knowledge learned on
lecture. However, experimental systems
using hardware equipment are expensive 
for fundamental network exercises. The
purpose of this study is implementing 
fundamental network exercises on low
cost PC by combining software router 
Click (Click Modular Router) and network
simulator NS3 (Network Simulator 3). 

The overview of the proposed
network learning system is shown in Fig.
1. The system is composed of the
execution part and the interface part.
When a learner inputs setup information
of an exercise, the interface part 
generates setup files of Click router
using the setup information and the 
predefined configuration information.
NS3 program of the execution part
simulates the exercise model by
interpreting the setup file using Click
modules. At the end of simulation, the
interface part generates the output
data from the trace result of 
simulation, and show the result to the learner. A simple animation is also made from output
data to show the network behavior visually to the learner.

We have implemented a prototype, and a simple static routing exercise. Fig. 2 shows
the input window of the exercise. 

Related Technology
・ Internet
・Software router
・Computer based training 

Fig.1 Overview of Network Learning System

Fig.2 Input Window of Static Routing Exercise 
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Research Seeds 

The main purpose of my study is to elucidate human auditory information processing and 
to develop comfortable communication systems based on human hearing properties. To 
realize them, interactions among auditory information, visual information, and self-motion 
perception (Multi Modality) are investigated. 

One important tool in my study is the virtual auditory display (VAD). A perceived position 
of a sound image can be controlled by convolving head-related transfer functions (HRTFs) to 
the sound source. Systems of this kind are called a "virtual auditory display (VADs)." 

To accomplish a high-accuracy VAD system, I investigated the following techniques: 
• Presentation of a sound source responsive to the listener's head movement
• Choosing the best set of HRTFs
• Producing sound effects of reflection and reverberation
In VADs responsive to head movement, HRTFs are controlled by detecting the head

movement with a position sensor. Therefore, the sound image does not move even if the 
listener moves. I developed Linux-based VAD software responsive to head movement [1]. 
The system latency of this system is about 12 ms. 

This VAD system has been useful to assess the detection threshold (DT) against head 
movement [2] and characteristics of a listener's head movement during sound localization 
tasks [3]. 

 Expressing an accurate three-dimensional sound image is possible using 
individualized HRTFs. Individualization features of Head-Related Transfer Functions 
based on subjective evaluation have been investigated [4]. 
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