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Research Topics 
・ anufactur  development of axis liquid level control system  liquid level sensor
・Research on swing up control of  inverted pendulum and advanced teaching materials
・Research supports for  economy  electric vehicles
Research Seeds 
1. Inverted pendulum with inertia rotor (Fig. 1)

Stabilization of an inverted pendulum with the rotor is basic
control as a posture control robot ASHIMO. However, 
an inverted pendulum with a rotor stands the pendulum 
using the reaction force generated by giving torque to the 
force point. Our purpose is mainly realizing the swing 
control. 

2. Nonlinear liquid level control system with axis (Fig. 2)

control models    using the concepts 
of PID  optimal control and 2DOF PID control. These 
controllers are based on the robust control 
technology and are  designed under the 
uncertain conditions with unexpected perturbation. 
It is the control purpose to suppress the 
oscillations of compound waves on a liquid surface. 

3. Sequence control
We develop an inverted pendulum system

as teaching materials for intermediate 
engineers by appl the sequence control 
technique. merit which PLC 
has visual software because PLC can be treated 
with  CPU of so-called sequence. 

4. Research support  for eco-run  electric vehicle (F g. 3)

heat energy when braking  ultra-compact electric vehicle
 laboratory.  has been 

 evaluation and research mounted  an  electric 
vehicle for  economy running competition. e participat
in a competition  Sports Land SUGO .

Related Technology 
・Design and development of 2DOF liquid level control system
・Building and design of robust control systems with uncertain conditions
・Software development of the inertia rotor type control system design
・Various kinds of research support related to electric vehicle manufacturing

Fig. 2 Liquid level control system with X-Y. 

Fig. 3 Regenerative system in Eco-Run

Fig. 1 wing type inverted pendulum
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Research Topics
・The manufacture development of 2 axis liquid level control system by liquid level sensor
・Research on swing up control of inverted pendulum and advanced teaching materials 
・Research supports for economy running electric vehicle 
Research Seeds 
1. The inverted pendulum with inertia rotor (Fig.1) 

Stabilization of inverted pendulum with the rotor is basic 
control as a posture control robot ASHIMO. But an inverted
pendulum with rotor stands the pendulum using the reaction
force generated by giving torque to the force point. Our 
purpose is mainly realized the swing control.

2. Nonlinear liquid level control system with 2 axis (Fig.2)
We were performing researches or realizations of various 

kinds of control models by using the concepts of PID
optimal control and 2DOF PID control. These controllers 
are based on the robust control technology and are 
designed under the uncertain conditions with unexpected 
perturbation. It is the control purpose to suppress the 
oscillations of compound waves on a liquid surface. 

3. Sequence control 
We develop an inverted pendulum system as teaching 

materials for intermediate engineers by applying the 
sequence control technique.. There is a merit which
PLC has as visual software, because PLC can be 
treated with CPU of so-called sequence. 

4. Research supports for eco-run electric vehicle (Fg.3)
we have been developing the regenerative system to collect 

the heat energy, when braking, for ultra- compact electric 
vehicle with fellow’s laboratory. And it has been performed 
supports of the evaluation and research mounted an 
electric vehicle for economy running competition. we were
participating in a competition in Sports Land SUGO.

Related Technology
・Design and development of 2DOF liquid level control system
・Building and design of robust control systems with uncertain conditions 
・Software development of the inertia rotor type control system design 
・Variable kinds of research support about electric vehicle manufacture

Fig.2 Liquid level control system with X-Y 2 

Fig.3 Regenerative system in eco-run

Fig.1 The swing type inverted pendulum
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Research Topics 
・ Interference reduction in a many IEEE802.15.4 terminal environment
・Communication quality assurance among standards of wireless communication
・Localization and estimation of traffic congestion using wireless personal area networks
Research Seeds 
Environment recognition using Wireless Personal Area Network 

The ubiquitous age has arrived. Low battery 
sensor devices have become important. The 
IEEE802.15.4 standard, which is made for sensor 
networks, allows numerous terminals to be 
connected on a single network. However, 
interference from many terminals has increased. 
We propose a method of interference reduction 
for IEEE802.15.4. Our proposed method uses 
grouping and waiting. The experiment was 
conducted in an actual environment using 8 and 16 
terminals. Figure 1 presents our experiment 
results: our method is faster than the current 
one. 
Moreover, we apply this method to estimation of 
traffic congestion. Constructing a server-less 
network is a unique characteristic among 
systems. Figure 2 presents our proposed model. 
We propose a system to estimate the traffic 
congestion distance using IEEE 802.15.4, which 
is extended by multi-communication frequency 
division multiplexing. Our proposed system is 

Related Technology 
・Technology of interference reduction for IEEE802.15.4
・System development with wireless personal area networks
・Estimation of traffic congestion using wireless personal area networks

Experiment for interference

developed at a 20% equipped rate, in which five          Localization system for safety 
lanes are considered. Furthermore, for our proposed
system, it is assumed that the equipped rate in all lanes increases. Our proposed 
method can estimate an error rate of lower than approximately 10% at an equipped rate 
of greater than 50%. Additionally, we use 16 terminals in the actual environment. 
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