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Research Topics 
・Multimedia network middleware based on a multiagent framework
・Dynamic construction scheme of multimedia processing system
・Behavioral characteristics model for user-oriented multiagent systems
Research Seeds 
●Multimedia communication system based on a multiagent framework

In recent years, through the rapid development of the internet technologies, use of
multimedia communication services on networks is increasing. Moreover, their uses are
becoming personalized. Nevertheless, it is difficult for novice users of conventional
multimedia network applications to receive stable services that are adaptable
to changes in both user requirements and network/platform environments.

In our laboratory, we propose a dynamic construction scheme of multimedia
processing function from software components in multimedia network middleware.
Especially, to overcome the difficulties described above, we propose flexible network
middleware based on multiagent computing technology.

●Design and control models for multiagent systems
In multiagent systems, overall system behaviors are extremely context-sensitive and

non-deterministic because behaviors of the respective agents are decided dynamically
using embedded knowledge of individual agents. Moreover, multiagent systems
are distributed systems that compose the organization by the agent group that operates
autonomously and behaves as an entire system through agent cooperation.
Consequently, it is difficult to define the system functions and to eliminate
undesirable actions in an initial design phase of the system. This great hurdle
is construction of usable multiagent systems.

We propose a method developed in our laboratory to observe and control behavioral
characteristics of multiagent systems to support the design, development, and
operation of multiagent systems. Especially, to overcome the difficulties described
above, we propose a Flexible Distributed System and a Behavioral Characteristics Model
for multiagent systems.

Related Technology 
・Ubiquitous software services
・Multiagent self-organization
・Complex behavior characterization and engineering
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Research Topics 
・Haptic robot system for medical fields
・Force Sensor-less force control system
・Vibration suppression control system
・High-speed and high-accuracy position control system
Research Seeds 
● Medical robot system using bilateral control
theory

In recent years, realization of haptic systems is 
desired strongly in fields of medical treatment and 
expert skill acquisition. Minimally invasive surgery 
(MIS) has attracted attention for about ten years. 
MIS considers a patient’s quality of life (QOL) 
greatly. Especially, development of endoscope 
surgery is superior to conventionally performed 
surgical operations. Its influence on society and 
economy is extremely strong. Furthermore, 
many researchers have strived to develop a 
medical robotic system. 

However, the operator receives no feedback of tactile 
sensation. The operator obtains tactile sensation 
solely by visual feedback only. The present medical 
robot, which lacks this haptic function, has many 
attendant risks. Tactile sensation is important for 
surgery in various fields. 

Many studies have specifically examined bilateral 
control  to attain the vivid tactile feedback from the 
remote environment. In a conventional bilateral robot, 
much research has emphasized force sensors to 
detect force. Sensors using a strain gauge are well-
known, but present many difficulties that affect 
performance of bilateral control.  

To overcome these difficulties, this research 
proposes a sensor-less force control method using a 
reaction torque observer. As a result, the 
proposed bilateral system solves the force sensor’s 
problems. This algorithm has wide application in 
industrial fields. 

Fig. 1 Forceps robotic system. 

Fig. 2 Bilateral robot system. 

Related Technology 
・High-speed and high-accuracy position control technology
・Force sensor-less technology
・Force control technology
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