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In this research unit, we are developing distributed adaptive robotics and system integration technologies for high
intelligent mechatronics systems. Concretely, the research topics are as follows.

- visual processing and perception method for intelligent systems

- mobiligence : construction of neuromodulation model

- ubiquitous intelligent sensor nodes and its applications

and so on.

1. Development of intelligent perception technologies using image processing
In the current year, we studied about an assistive technologies and system for asbestos qualitative analysis based on
dispersion staining method. Especially, we analyzed visual features of the particles and asbestos fibers in the picture
which is autographed by microscope with CCD camera and also developed a basic image processing method.( Ministry of
the Environment Sciences Research Grants)
The study of protein crystal growth evaluation method is also done. Basic examinations are done for integrating
developed methods as a software for implementing automated observation system.

2. Constructive understanding of the mechanism for formation of sociality in insect
(Grant-in-Aid for Scientific Research from the Japanese Ministry of Education, Culture, Sports, Science and Technology,
Scientific Research on Priority Areas : Area No0.454, Emergence of Adaptive Motor Function through Interaction among
the Body, Brain and Environment — A constructive Approach to the Understanding of Mobiligence - )
In this current year, we construct an advanced mathematical model of neuromodulation system by NO (nitric oxide)/
cGMP cascade and OA(octopamine) with antennal sensitivity regulation effect. Computer simulations are experimented
and observed behaviors are consistent with empirical knowledge of the biologists.

3. Development of intelligent information gathering systems utilizing ubiquitous intelligent sensor nodes.
(Project Research B of The Research Institute for Science and Technology, Tokyo Denki University)
In the current year, for information gathering at the disaster area as an application, a prototype of intelligent
sensor node is developed. It is also done to discuss and examine about a basic of sensor node handling system by
teleoperated mobile robots.
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