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Offshore wind power is the most promising 
energy source for a 100% renewable energy 
society. But conventional wind turbines can 
harvest only small amounts of nearshore 
wind energy due to the constraints of water 
depth, long distance electric power transmis-
sion or competition against fishery industry.
The Autonomous Kite-Sailing Energy 
Harvester generates power using a kite-sail-
ing float with hydro turbines. Due to its 
sailing-based highly movable system, it can 
harvest vast amounts of wind energy in the 
pelagic zones and does not compete with 
fishing operations. The hydro turbines are 
more compact than wind turbines, and this 
system does not require tall supporting tow-
ers or deep water anchoring. 
We also have been developing the Hy-
dro-VENUS turbine to apply to the Autono-
mous Kite-Sailing Energy Harvester. It is a 
flow-induced oscillation based hydro turbine 
using columnar pendulums. Due to the sim-
ple geometrical shapes of the pendulums, 
the Hydro-VENUS is cost-effective, light-
weight and high-strength. Its patents are ac-
quired in Japan, EU, US, China and Austra-
lia. We have established the Hydro-VENUS 
Co., Ltd. start-up company. 

Development of disaster prevention / 
mitigation  technology using ICT technology

Development of civil engineering design, construction 
and maintenance technology by BIM using 3D data 
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Disasters caused by typhoons, heavy rains and earthquakes 
occur frequently in Japan. In my laboratory, we are developing 
cutting-edge monitoring technology that Japan boasts to the 
world, such as digital images and UAV laser measurement. By 
using this technology to diagnose the soundness of infrastruc-
tures, we aim to create a country that is resilient to disasters. We 
are developing 3D measurement methods using IoT technology 
using UAVs and vehicles, and big data analysis technology using 
artificial intelligence. This ICT (Information and communication 
technology) makes it possible to discover slope collapse danger 
points, measure deformation of riverbeds and river embank-
ments, and visualize topographical changes on the seabed. 

The ground survey results and structure design data are expressed 
as a three-dimensional model in the virtual space on the computer. 
This 3D data is used to perform a simulation to investigate how 
much seismic motion the structure can withstand. Furthermore, us-
ing AR (Augmented Reality) and VR (Virtual Reality) technologies, 
we will create an efficient construction plan using automatically mov-
ing construction machines. In addition, by superimposing the data of 
structures measured at different times and investigating the location 
where deformation has occurred, effective maintenance of the struc-
ture is possible. In this way, in my laboratory, you can learn the latest 
civil engineering structure design, construction and maintenance 
technology in Japan using BIM (Building Information Modeling). 
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Medium scale test model

16

〓 Research Area : Design of Steel Structures

■ Introduction to Research


