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Human-Centered Design for Ubiquitous Communication Society

In a ubiquitous communication society in the future, people will be 
able to communicate anywhere at any time. In the Ubiquitous 
Communication Laboratory, we are investigating truly useful service 
in such a ubiquitous society such as new telecommunication system, 
location-based service, man-machine interface, augmented reality, 
integrated circuit design, and new software development technique, 
etc.

Examples of recent research results are shown below:

◎ Robot position control using LED lighting (Figure 1)

Ubiquitous Communication laboratory developed a technology that can 
control robot movement with an accurate position detection by sending 
position data from LED light that will be used in most homes and offices in 
the future. The accuracy of a robot position using this method is about 1cm 
when the LED light is attached to a ceiling at two meters from the floor. This 
technology can be used for a wide variety of applications, including an 
automatic navigation of a patient on a wheel chair in a hospital. 

◎ Highly Accurate Three Dimensional Position Measurement 
Technology (Figure 2)

Ubiquitous Communication Laboratory developed highly accurate three 
dimensional Position Measurement Technology using visible light 
communication and photogrammetry technique in cooperation with Mitsui 
Sumitomo Construction Ltd. The new technology makes it possible to do an 
accurate measurement automatically with low cost even at night. The 
accuracy of measurement is 1mm resolution when the measured object is in 
the range of about 40m×40m. Japan Society of Civil Engineers chose this 
technology as one of ten civil engineering innovation in 2009.

◎ High-Speed Communication Technology for a High-Speed Train 
(Figure 3)

Internet services by JR Tokai began serving in 2009. It is expected that there 
will be a great demand for high speed communication for passengers who 
want to use high speed internet services such as Youtube or Ustream. The 
data rate which is several thousand times higher than current speed may be 
needed. Ubiquitous Communication Laboratory has been doing a joint 
research  with Railway Technical Research Institute of JR since 2004, and 
we succeeded in experimenting on a high-speed communication of about one 
gigabit per second between the moving Shinkansen bullet train body and the 
ground.

Figure 1: Robot position control using LED lighting

Figure 2: Highly Accurate Three Dimensional 
Position Measurement Technology 

Figure 3: High-Speed Communication 
Technology for a High-Speed Train 
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Laser transceiver  on a  bullet train.
This light is its beacon light.
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